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TRIANGULATION IN MICHIGAN (1927 DATUM)

GENERAL STATEMENT

This volume contains the results of all first-order triangulation in
Michigan executed before 1935 by the Coast and Geodetic Survey and
by the United States Lake Survey. It also includes triangulation of
other grades, mainly third-order, executed by the United States Lake
Survey since its beginning about the middle of the last century. The
geographic positions contained herein are on a new datum and super-
sede the positions heretofore published by either the Coast and
Geodetic Survey or by the United States Lake Survey.

The triangulation of the United States has been built up by con-
tinually adding new arcs to those already measured, and for many
years 1n adjusting this triangulation the plan had to be followed of
fitting the new arcs of triangulation to the old ones which had been
previously adjusted. This method was the only one that could have
been followed up to the time that the western half of the triangulation
net of the country had been extended to such a degree that the arcs
formed many closed loops—a condition reached in the year 1926.

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

An adjustment of the eastern half of the main first-order net of the
country has also been made. The field work of this part of the net
was completed in June 1931, and the computations involved in the
adjustment were well advanced at that time. 'The final geographic
positions of the eastern section are now available.

This volume is the sixteenth of a series of publications, each of
which contains the geographic positions on the new datum, and the
descriptions and other data, for the available first-order (and, in some
cases, the second-order) triangulation and traverse of a State. The
following volumes have already been published:

Spei:\i Pub
0.

Triangulation in Colorado._ - - .. ______ . _____ . _________.__________ 160
First-Order Triangulation in Southeast Alaska._ __.___________________. 164
First- and Second-Order Triangulation in Oregon. .. ______.___________ 175
First-Order Triangulation in Kansas_ .- - . ___ .. ______ . ___.____._ 179
First-Order Triangulation and Traverse in Louisiana_________._________ 183
First-Order Triangulation in Missouri_ - . ___ .. oo 186
First-Order Triangulation and Traverse in Arkansas_ ________._____._____ 187
Triangulation in Texas_ _ _ __ . ______ 189

t For a description of the method used see Special Publication No. 159.
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Spe;:\i Pub.
0.

Triangulation in Oklahoma_ . _____________ __________________________ 190
First- and Second-Order Triangulation and Traverse in North Carolina__. 192
First- and Second-Order Triangulation in Tennessee. - - __ SR 198
First- and Second-Order Triangulation in California____________________ 202
First- and Second-Order Triangulation and Traverse in Minnesota. 203
Triangulation in Utah__________________ . ____________________ 209
Triangulation in Wyoming. . _ . __ . _____ 212

COMPUTATIONS

Some of the arcs included in this publication form part of the
general adjustment of first-order triangulation in the eastern part
of the United States. This general adjustment was made under the
direction of Dr. Oscar S. Adams, who was assisted by W. F. Reynolds,
Hugh C. Mitchell, H. S. Rappleye, and others in the Division of
Geodesy. The adjustment of the other arcs on the 1927 datum
together with the supplementary stations and intersection points was
made by several members of the division, of whom it seems to be
specially fitting to mention, J. Z. Reday, W. C. Mott, and D. M. Agey.

NORTH AMERICAN DATUM OF 1927

The original adjustment of the triangulation included in this pub-
lication was computed upon the Clarke spheroid of 1866, on what
was called at that time the North American datum. In the readjust-
ment of the triangulation in the western part of the United States
the same spheroid was used as surface of reference, but only one
station was held in position. The station, Meades Ranch, in Kansas,
was assigned the same position that it had in the original United
States standard datum, later called the North American datum.
This position of Meades Ranch is as follows:

¢=39°13'26"".686
A=08 32 30 .506

This position was held in the new datum because it had been found
to be best in accord with the country as a whole in the extensive in-
vestigation that was carried out at the time of the adoption of the
original datum. If any are interested in the procedure followed in
the establishment of this former datum, an account of it can be found
in any one of the following publications, which contain triangulation
and traverse data based on the datum in use prior to 1927: Special
Publications Nos. 11, 13, 16, 17, 19, 24, 30, 31, 43, 46, 54, 62, 70, 74,
76, 78, 79, 86, 88, 101, and 114.

The orientation in the new adjustment is controlled by the various
Laplace azimuths distributed throughout the network of arcs. The
position of Meades Ranch, together with the Laplace azimuths in-
cluded in the arcs, serve to define the North American datum of 1927.
The date is appended to the name of the new datum to distinguish it
from the old North American datum. A station is said to be on this
North American datum of 1927 when it is rigidly adjusted to the
scheme of the readjusted triangulation.
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Figure |.—Spectacle Reef Lighthouse.
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Figure 2.—Triangulation station Park.
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ARCS INCLUDED IN THIS PUBLICATION

The triangulation included in this volume consists of nine main-
scheme arcs, five of which extend from north to south and four from
east to west. Of the north-south arcs the most eastwardly is the
Detroit to Thunder Bay arc and just west of it is an almost continuous
arc which has been separated into two parts, the upper one of which
is the Gaylord to Mount Pleasant arc and the lower one the arc from
Saginaw to Hillsdale. Farther west is the arc from Grand Traverse
Bay to Sturgis while on the extreme west is the arc East Shore of Lake
Michigan. Of the east-west arcs northern Michigan is the most
northerly one, below it is the arc from Big Rapids to Lake Huron,
farther south is the arc from Detroit to Jackson, and most southerly
of all is the arc from Toledo to Chicago.

It has been thought best to designate the location of some of the
intersection points by the use of familiar local names and for this
purpose the names of rivers have been used to some extent. With
few exceptions, however, their geographic positions will be found
gr(Xﬁ)ed with those of the arc to which they belong.

of the supplementary stations and intersection points listed in
this volume with the notation “U. S. 1. 8.” have been computed from
data either furnished directly by the United States Army Engineers
or from data secured from the United States Army Engineers Report
of 1902. In order to avoid confusion the names of the stations as
given in this publication have been kept in the same form as given
by the Army Engineers in the 1902 report.

The positions of some of the stations taken from the United States
Army Engineers Report of 1902 were determined by applying a cor-
rection to each of the published positions. This correction was the
difference in the position of a nearby main-scheme station as computed
originally and published in the report of 1902 and the position as com-
puted on the 1927 datum. In some cases no nearby main-scheme
station was directly available on both the old and the new datums.
Under those circumstances as close an approximation of the locality
change as could be derived was used.

Triangulation just over the boundary in adjoining States and in
Canada has been included in this pubhecation in order that all data
required for surveys in Michigan, even near the boundaries, might be
available in one volume.

Discussions of the Laplace azimuths and the bases which control
the azimuths and lengths of the triangulation in this volume are given
in other publications of this Bureau and are not repeated here. See
discussion under heading ‘“Characteristics of First-Order Triangula-
tion”’ on page 7.

BASE LINES AND AZIMUTHS

The triangulation given in this volume is controlled by several
base lines measured by the United States Lake Survey, and by two
lines measured in 1931 by the Coast and Geodetic Survey, one at
Sturgis and the other at Howard, both on the Sturgis to Big Rapids
are.

In addition to length control the orientation was stabilized by
observing eight Laplace azimuths. There is one at Hamlin and one
at Johnston on the east shore of Lake Michigan arc; one at LeRoy
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and one at Barry on the arc from Grand Traverse Bay to Sturgis.
One was observed at Indian on the Gaylord to Mount Pleasant arc,
one at Borm on the intersection of the Big Rapids to Lake Huron arc
with the arc from Saginaw to Hillsdale, one at Teichman on the
Saginaw to Hillsdale arc and one at Hamilton on the arc from Detroit
to Jackson.

GENERAL DESCRIPTION OF TABLES AND SKETCHES

The tables of geographic positions, on pages 18 to 165, also contain
the distances between contiguous triangulation stations in meters and
feet, the logarithms of the distances in meters, and the azimuths of
the lines joining these stations. The distances are corrected for
elevation above mean sea level, and the azimuths are referred to the
true south. Anyone who wishes to obtain the actual distances
between the triangulation stations should use the formula given on
page 16, by which the true distance at the mean elevation of the sta-
tions can be derived from the distance at sea level. The descriptions
of the stations, given on pages 174 to 332, are designed to enable the
engineer to recover and identify the station mark after he has visited
the general locality of the station. There will be times when the
description, so far as witness and other marks are concerned, will
have become out of date from changes by nature or by the work of
man. Any engineer who may visit a station and find that the descrip-
tion does not truly represent the present conditions, or who finds the
mark destroyed or mutilated, should report the facts to the Director
of the Coast and Geodetic Survey, at Washington, D. C., in order
that the files of this office may be kept up to date. The engineer
should realize that the triangulation extended over the country by
the Coast and Geodetic Survey is a public survey, made for the use
of the people. The stations really belong to the States in which they
are located, and the engineer who is so fortunate as to find one of
these stations located near his work should help to perpetuate the
monuments in order that they may be of continuous service and value
to his locality. The Coast and Geodetic Survey officials will, from
time to time, visit the stations established and will re-mark and rede-
scribe them 1if necessary.

At most of the stations there are reference and witness marks that
were established to assist in locating the station. The distance and
azimuth from the station to each of these additional marks are usually
given in the description of the station, and the measurements are
supposed to be so carefully made, at least to the reference marks,
that if the station mark becomes lost or destroyed the station can
be relocated accurately enough for use in third order and local
surveys.

Some years ago this bureau adopted systems of plane coordinates
for the various States, and now includes in each State publication of
triangulation data the plane coordinates of all stations within the
State for which geographic positions are given. These plane coordi-
nates are included with the descriptions of the stations; or, where,
as in some of the older work of the United States Lake Survey, no
descriptions are given, the plane coordinates are arranged in tables.
Further mention of the State plane-coordinate systems will be found
on page 10.



TRIANGULATION IN MICHIGAN 5

Near the back of this publication will be found a number of
sketches which show graphically the approximate locations of the
stations, especially with reference to State and county boundaries, and
the lines over which the main-scheme observations were made. It is
suggested that if one should wish to learn whether there are triangula-
tion stations in the vicinity of his work he should first consult the
sketches. He can obtain from them the names of the stations that
may be of help to him; then he should turn to the index on page 391
of this volume, from which he can find the pages upon which the
descriptions, geographic positions, and plane coordinates of the stations
appear.

OTHER PUBLICATIONS OF VALUE TO THE ENGINEER

If an engineer wishes to compute geographic positions for the sta-
tions of any triangulation that he may execute, he should procure a
copy of Coast and Geodetic Survey Special Publication No. 8 from
the Superintendent of Documents, Washington, D. C. The cost of
this publication is 30 cents. If he is interested in knowing the length
in meters of the degrees, minutes, and seconds of latitude and longi-
tude in the region in which he is working, he can obtain them from
Special Publication No. 5, which can be purchased at a cost of 30
cents from the Superintendent of Documents.

There are occasions, especially in cities, when the engineer wishes
to use plane coordinates for his triangulation stations rather than
spherical coordinates. Until the adoption in 1934 of State-wide
systems of plane coordinates by the Coast and Geodetic Survey, the
engineer was advised to secure a copy of Special Publication No. 71,
entitled ‘Relation between Plane Rectangular Coordinates and Geo-
graphic Positions.” This publication is sold by the Superintend-
ent of Documents for 10 cents. In it are described both the reduc-
tion of geographical coordinates to plane coordinates, and also the
transformation of plane coordinates to geographical coordinates.
While the engineer may still find this publication useful in rare
cases where his survey is of limited extent and is not rigidly adjusted
to the national triangulation survey, its use is largely superseded by
the adoption of systems of plane coordinates for the various States,
making it possible for the engineer to utilize the formulas and
methods of plane surveying across wide areas, and at the same time
secure the accuracy that comes from the determination of positions
by geodetic methods. The system of plane coordinates adopted for
the State of Michigan is described further on page 168, and the plane
coordinates of all stations within the State, the geographic data for
which are included in this volume, are given with the descriptions
of stations. (See p. 174.)

The Coast and Geodetic Survey has issued a number of manuals on
the various classes of its work. The ones that would be of value to
an engineer in connection with triangulation, including base measure-
ments, are Special Publication No. 120, Manual of First-Order Tri-
angulation, cost 20 cents; Special Publication No. 145, Manual of
Second and Third Order Triangulation and Traverse, cost 25 cents;
and Special Publication No. 137, Manual of First-Order Traverse,
cost 30 cents. If he is interested in the determination of azimuth to
2 high degree of accuracy, he should procure a copy of Special Publi-
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cation No. 14, Determination of Time, Longitude, Latitude, and
Azimuth, cost 45 cents. If he is interested only in the determination
of approximate azimuths, he should secure a copy of Serial 592,
Magnetic Declination in the United States, 1935, cost 20 cents.

In computing his triangulation the engineer will find that Special
Publication No. 138, Manual of Triangulation Computation and
Adjustment, cost 60 cents, will be of great assistance to him.

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

property.
CLASSIFICATION OF TRIANGULATION

Triangulation is divided into different classes according to accuracy.
Four classes of triangulation are now defined by the ¥ederal Board
of Surveys and Maps, viz, first, second, third, and fourth orders.
The first three of these are, respectively, equal in accuracy to the
classes primary, secondary, and tertiary as formerly defined and used
by the Coast and Geodetic Survey.

The ultimate criterion applied in classifying the different grades
of triangulation is the actual error in the length of any line. This is
indicated by the discrepancy between the measured length of a base
line and its length as computed through the triangulation from the
last preceding base. In first-order triangulation such discrepancies
must not exceed 1 part in 25,000, in second-order triangulation 1
part in 10,000, and in third-order triangulation 1 part in 5,000.
Before making the comparison between the computed and measured
lengths the adjustment of the triangulation should be carried to the
point where the side and angle equations have been satisfied. It is
also necessary to take into consideration the maximum actual error
in the measurement of the base lines.

To secure the accuracy indicated above, certain standards are
adopted for the field work, the most important one of which relates
to the closing errors of the triangles or the discrepancy between the
sum of the measured angles in a triangle and 180° plus the spherical
excess of the triangle. In first-order triangulation the average clos-
ing error of the triangles must not be greatly in excess of 1 second, in
second-order it should not be more than 3 seconds, and in third-order
not more than about 5 seconds. The shape of the figures in the tri-
angulation scheme, the frequency of bases, the size and type of instru-
ment, and the number and kind of observations are all selected with
due regard to the accuracy desired.

Under certain conditions the proportionate error in the length of
a line as specified above may be found to be exceeded in any class of
triangulation. Where two points are fairly close together as com-
pared with the size of the triangulation scheme, the distance between
those points may be in error in excess of that indicated by the class
of triangulation of the scheme. The accuracy of the computed
length of any line can be estimated by computing the =R, in accord-
ance with the formula for the strength of figures as given in Coast
and Geodetic Survey Special Publication No. 145. In any class of
triangulation the subsidiary stations will be located with a less degree
of accuracy than the main-scheme stations.
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CHARACTERISTICS OF FIRST-ORDER TRIANGULATION

The main arcs of triangulation contained in this volume are of the
first order. First-order triangulation is done with such accuracy that
the average closing errors of the triangles is of the order of 1 second.
In order that the angles may have this high degree of accuracy, precise
theodolites are used. The theodohte as is well known, is similar in
its appearance to the surveyor’s transzt The main differences are in
the excellence of the workmanship, in the accuracy of graduation of
the circle, in having micrometer microscopes for reading this circle,
and in having a telescope with a high resolving power. Observa-
tions are made either on heliotropes, by which the light of the sun is
reflected toward the observer, or on acetylene or electric signal lamps.
The heliotrope, or lamp, and the theodolite must be centered directly
over the station marks,

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

The azimuths of the triangulation depend upon what are called
Laplace azimuths, or azimuths determined by observations on Polaris,
which have been corrected for the deflection of the vertical at each
Laplace station. These deflections are due to the attraction of moun-
tain or plateau masses that are comparatively near the place at which
the observations are made. The probable error of a Laplace azimuth
is about +0.3 second.

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

CHARACTERISTICS OF SECOND-ORDER TRIANGULATION

In second-order triangulation the same general principles apply as
in first-order triangulation, but the details of the work will vary
with the circumstances. The angles are nearly always determined
with a smaller number of measures. The accuracy of second-order
triangulation is represented by an average closing error of a triangle
of not more than 3 seconds of are.

Second-order triangulation has been used principally for three
purposes: First, for the main scheme of an isolated region of moder-
ate extent such as the Philippine Islands; second, to connect third-
order with first-order triangulation When the latter lies at & con-
siderable distance from the area requiring the detailed third-order
control; and third, as the detailed control over areas of economic
1mportance The increasing demand for second-order horizontal
control, under the last set of conditions, and the growing economic
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importance of the entire coastal region of the United States, led the
Director of the Coast and Geodetic Survey to decide, early in 1928,
to make the entire coastal main-scheme triangulation of first- or
second-order accuracy.

SUPPLEMENTARY STATIONS

In addition to stations which form the main network of the trian-
gulation in Michigan, a number of objects such as water tanks, stacks,
and church spires were observed upon from stations of the main
scheme. The geographic positions of these supplementary stations
have been computed and the data will be found in the tables on pages
18 to 165.

These stations are shown on the sketches and in the index, but only
a few are given detailed descriptions as the names of such stations are
in most cases adequate for their accurate identification. However,
since it has been found convenient for the surveyor using the data to
have the plane coordinates on the State system placed with the
descriptions of the stations, these stations are included in the descrip-
tions even where the description consists of nothing more than the
name of the station, the county in which it is located, and the date of
its establishment. Stations originally established by the United
States Lake Survey and by the United States Geological Survey may
be recognized by the initials, U. S. L. S. or U. S. G. S., placed in
parentheses after the name of the station. In the case of the United
States Lake Survey, the observations used in computing the positions
were made by that organization, except in those instances where ties
to them were made in recent years by the Coast and Geodetic Survey
in order to place them on the adopted geodetic datum. In all cases
positions given for United States Geological Survey stations were
computed from United States Coast and Geodetic Survey observations

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 ad-
jacent surveys. Federal and State mapping organizations have long
been aware of the necessity for having all surveys based upon a com-
mon datum, but 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 disad-
vantage of a local system is now becoming recognized, with the result
that city and county surveys are being more generally placed upon
a permanent basis by connecting them to stations on the North
American datum of 1927.

One other factor must be taken into consideration by the engineer
of today. As the States develop industrially they will undoubtedly
follow the lead of one of the Eastern States, Massachusetts, which
with splendid foresight has extended its triangulation control over
the entire State for the purpose of defining property boundaries in
terms of latitude and longitude. The advantage of such a system
is well stated in the following extracts from the report on the Maryland
oyster survey:

The difficulties of accurately locating and permanentiy defining the bound-
aries of a farmer’s plantation on land, even with the aid of monuments, public
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roads, streams of water, and other points of reference, are often great, judging
from the disputes 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, or
any other point defined by a. geographic position, a competent geodetic engi-
neer can reestablish its exact location by means of a new system of triangula-
tion connecting with other distant triangulation marks which have not been
destroyed.

Another Eastern State, New Jersey, early in the year 1935 through
legislative enactment,? gave legal recognition to the use of its State
plane-coordinate system for describing the boundaries of private
properties. Similar action was taken by Pennsylvania in 1937, by
New York in 1938, and other States are showing considerable interest
in the action of these States with the evident intent of at least con-
sidering similar legislation for themselves.

There are a number of instances where corporations owning large
tracts of land have attempted to make surveys of their boundaries
and of subdivisions of property by means of traverse. This method
can be used if certain precautions are taken, but most of these cor-
porations have found it advisable to use the method of triangulation
for the determination of relative positions of their boundary monu-
ments and of other points which lie within those boundaries. If the
triangulation in question is connected with the triangulation system
of the Coast and Geodetic Survey, then true geographic positions can
be obtained as well as the relative ones.

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

1. Extensive mapping.—The topographer needs as initial data for
beginning a topographic survey the distance and direction between
two points and the geographic position of one of them in latitude
and longitude. His local triangulation or traverse, based on this
control, will prevent the accumulation of excessive errors as he
carries on his mapping operations. In the event that the available
first-order 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 first- or second-order triangulation station and
connect his base to the station by triangulation, thus obtaining proper
geographic positions for his local surveys.

2. Boundary lines.—If it is desired to locate or 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 or traverse should be used as a basis for local surveys
rather than a point, since a line gives the three essentials of position,
length, and direction.

3. Local intensive surveys.—The necessity for such surveys arises
most frequently in connection with extensive improvements over a
considerable area or as a basis for city planning, where the needs of

L Ch. 116, Laws of 1935, State of New Jersey.
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a city are being anticipated for a number of years. Here the require-
ments are somewhat different from those in the two preceding opera-
tions, for it is often necessary to extend first- or second-order control
in considerable detail over the entire area affected, third-order trian-
gulation or traverse then being used to furnish additional points for
the survey. Such a control survey should invariably be started from a
line of adjusted triangulation or traverse.

While it may be noted in the preceding paragraphs that the azimuth
and length of one line and the geographic position of one end of that
line constitute the essential data for the complete utilization of old
work as a basis for new work, there is always grave danger in depend-
ing upon this minimum of data. There may be failure to identify
the true station mark, or the mark, though 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. '

PLANE-COORDINATE SYSTEMS

It has been the practice of the local cadastral surveyor and the
engineer making surveys for public works or for projects of a private
character to make the computations as if the region involved were
a plane and the results would thus be based on a local plane-coordi-
nate system. This is satisfactory when the work is limited to a very
restricted area, but when extensions of the surveys are made to
surrounding areas trouble is apt to arise. Two adjoining local
systems can be coordinated only with a great deal of extra compu-
tation. It seemed advisable, therefore, to give study to the possi-
bility of establishing plane-coordinate systems for more extended
areas s0 as to provide the advantages of plane coordinates and at
the same time to make possible a perfect coordination of the work
of different engineers throughout the whole region for which one
system is adequate.

As 3 result of these studies State-wide systems of plane coordinates
were devised for the various States, many States being covered by a
system of plane coordinates consisting of a single zone, while for the
larger States systems having several zones were required. In order
to keep to a minimum the errors of scale which arise from projecting
from a curved surface onto a plane, it was necessary to estalglish three
such zones for Michigan. (See p. 168.)

DIFFICULTIES IN USING SPHERICAL COORDINATES

The surface of the earth is not a plane but is very irregular. For
purposes of mapping, an ideal surface is assumed that approaches
very nearly to what the earth’s surface would be if it were entirely
covered with water. This assumed surface is not a sphere, but is
an ellipsoid of revolution of the form that approaches most nearly the
sea-level surface. This spheroidal shape introduces complications
in the calculations of survey work when it is extended over a large
area. Geodetic surveying 1s such exact and extensive work that
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all computations arising in it have to take into consideration this
assumed spheroidal shape which fits closely the actual shape of the
earth. All geodetic stations on the earth have to be located by
latitude and longitude; that is, each one is referred to a definite
place in the network of meridians and parallels that are assumed to
cover the surface of the earth in a definite and standardized way.
The longitude and latitude of a place on the curved surface of the
earth thus correspond in a general way to the z and ¥y coordinates
of a place on the usual system of plane coordinates which presupposes
a flat surface. But the z and ¥ coordinates of a local plane system
have no relation to anything but the assumed origin and the assumed
directions of the X and Y axes. Much has therefore been gained
through the establishment of State-wide systems of plane coordinates
(see pp. 168 to 174), which not only make unnecessary the further
use of local independent systems, but which permit the establish-
ment of a definite relationship, for points over a wide area, between
plane coordinates on a single plane and geographic positions referred
to the meridians and parallels of the earth. :

USEFULNESS OF THE SYSTEMS

The establishment of a plane-coordinate system not only simplifies
the use of control data but it gives a permanent general grid for
large parts of a State. County boundaries, township- boundaries,
property boundaries, intersections of roads and streets, and any
prominent features of a region can be accurately located with definite
z and y coordinates. In the general system these plane coordinates
can readily be transformed into latitude and longitude, and the
point can thus be definitely located in the network of meridians
and parallels that serve to locate points on the earth’s surface. If
the marker at such a point shouﬁl in some way be destroyed, it
could be definitely relocated on the ground from its relation to other
marked points. This is a very important characteristic and one that
should be given due consideration by all engineers and surveyors.

IMPORTANCE OF PLANE COORDINATES

The establishment of these general systems of piane coordinates
are of the utmost importance to State, city, county, and private
engineers. Such systems immediately make the general control
network of the country easily available for actual use by the field
surveyor. This should convince any who are interested in such
matters that they constitute an important advance in the execution
of local surveys.

Anyone interested in plane-coordinate systems should refer to
Special Publication No. 193, Manual of Plane-Coordinate Compu-
tation, and Serial No. 562. The Coast and Geodetic Survey has
also published two manuals on coordinate systems dealing particu-
larly with traverse. They are Special Publication No. 194, Manual
of Traverse Computation on the Lambert Grid, and Special Publica-
tion No. 195, Manual of Traverse Computation on the Transverse
Mercator Grid.

71729°~—39——2
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EXPLANATION OF TABLE FOR POLYCONIC MAP PROJECTION

The engineer or surveyor who makes use of the data in this pub-
lication may find it desirable to construct a map covering the terri-
tory he is surveying. He may wish to show on this map the meridians
and parallels so as to be able to plot the positions of the triangu-
lation stations included in the area and show the details of his sur-
vey in the correct geographic positions. To enable him to do this with
the least possible difficulty, the following table, reprinted in an ab-
breviated form from Coast and Geodetic Survey Special Publication
No. 5, has been inserted. This table may also be used to interpret in
terms of degrees, minutes, and seconds of arc any relatively short
distance measured along a meridian or parallel. The method of
using the table is described below.

To make a projection for a large-
scale map (1 to 20,000 and larger), first
draw a straight line for a central me-
ridian and a construction line b per-
pendicular thereto, each to be as
central to the sheet as the selected
interval of latitude and longitude
will permit. (See fiz. 3.) On the
central meridian lay off,on the desired
scale, the distances mm, and mm,,
using the length of 1 minute along
the meridian for the latitude of m,
as given in the table in the column
P headed “Arc of the meridian, 1’7,
and multiplying this length by the
number of minutes for the interval
between the central parallel and the
. . extreme parallels. Through m, and
FIGURE &—Sket:%};isg%gﬁa% tcig?ftmcmnor poly- gy, draw stmig_ht ﬁnes’ cd and. Qf,
Nore.—In this figure the angles made at the par&llel to the hne a’b' On the lines

central meridian by the parallels are grossly ef, ab, and ed lay off to the scale of

e ppoar pracueaty os Smenimmos. © the map the distances mg,, mz,, and

‘ msZ, on both sides of the central me-

ridian, taking the values from the column headed ‘“Arec of the parallel,

1", corresponding to the latitude of m,, m, and m,, respectively. The

valueof 1 minute as taken from the table must be multiplied by the num-

ber of minutes out from the central meridian. Draw straight lines

through the points thus determined for the extreme meridians—that is,
through the &, points.

At the two points designated z, on the line @b lay off along the
meridians the value of ¥ as given in the table under “Y coordinate of
curvature”’, using as argument the interval in minutes between the
central meridian and the extreme meridian. Draw straight lines
from these points to the point m for the middle parallel, and from the
points of intersection with the extreme meridians lay off distances
along these meridians, above and below, equal to the distances mm,
and mmy to locate points in the extreme parallels.

Subdivide each of the three meridians and three parallels already
determined into parts corresponding with the projection interval and
join the corresponding points of subdivision by straight lines to
complete the projection.
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The method outlined above may be used for all large-scale maps
regardless of the number of meridians and parallels shown. For
small-scale maps the method is somewhat more complicated, and it
becomes necessary to make use of Special Publication No. 5, which
may be obtained for 30 cents from the Superintendent of Documents,
Washington, D. C.

Polyconic map projection table

Arc of the parallel | Arcof the meridian || Interval of

. Y coordinate|
Latitude longitude of curvature
from central latitude 41°
17 1 1” by meridian
° Meters Meters Meters Meters ° 7 Meters
41 00 23.372 1,402.3 30. 848 1, 850. 87 0 01 0.1
05 23.342 1,400.5 30. 848 1, 850. 90 03 1.2
10 23.313 1,398.8 30. 849 1,850.92 05 3.3
15 23. 283 1,397.0 30. 849 1,850.95 07 6.6
20 23. 253 1,395.2 30. 850 1,850. 98 10 13.4
25 23. 224 1,393.4 30. 850 1,851.01 15 30.1
30 23.194 1,391.6 30. 851 1,851, 03 20 53.5
35 23. 164 1,380.9 30. 851 1,851. 06 25 83.6
40 23. 134 1,388.1 30. 851 1,851.09 30 120. 4
45 23. 105 1,386.3 30. 852 1,851. 11 40 214.1
50 23.075 1,384.5 30. 852 1,851. 14 50 334.5
55 23, 045 1,382.7 30. 853 1,851.17 o1 00 481.7
Arc of the parallel | Arc of the meridian || Interval of s
Lati longitude Y coordinate
itude from central of qurvaturg,
17 1 1 Iz meridian latitude 42
° Meters |- Meters Meters Meters ° Meters
42 00 23.015 1,380.9 30. 853 1,851. 20 0 01 0.1
05 22, 985 1,379.1 30. 854 1,851.22 03 1.2
10 22. 955 1,377.3 30.85¢ {. 1,851.25 05 3.4
15 22.924 1,375.5 30. 855 1,851.28 07 6.6
20 22,894 1,373.7 30. 855 1, 851. 30 10 13.4
25 22. 864 1,371.8 30.856 1,851.33 15 30.2
30 22.834 1,370.0 30.856 1, 851.36 20 53.8
35 22.803 1,368.2 30.856 1,851.39 25 84.0
40 22.773 1,366.4 30. 857 1,851.41 30 120.9
45 22.742 1,364.5 30. 857 1,851. 44 40 215.0
50 22.712 1,362.7 30. 858 1,851.47 50 336.0
55 22.681 1,360.9 | '30.858 1, 851. 50 1 00 483.8

Arc of the parallel Arec of the meridian Interval of

A Y coordinate

Latitude longitude 1400 oature

from central latitude 43°

17 3\ 0 17 b meridian | 1atitude 43
°e 7 Meters Meters Meters Meters ° Meters

43 00 22. 651 1,359.1 30. 859 1, 851. 52 0 01 0.1
05 22, 620 1,357.2 30. 859 1,851. 55 03 1.2
10 22. 580 1,355.4 30. 860 1,851. 58 05 3.4
15 22. 559 1,353.5 30. 860 1,851. 61 07 6.6
20 22. 528 1,351.7 30. 861 1,851.63 10 13.5
25 22.497 1,349.8 30. 861 1,851. 66 15 30.3
30 22.468 1,348.0 30.861 1, 851. 69 20 53.9
35 22.435 1,346.1 30. 862 1,851. 72 25 84.3
40 22. 404 1,344.3 30. 862 1,851. 74 30 121.3
45 22.373 1,342.4 30. 863 1,851.77 40 215.7
50 22. 342 1,340.5 30.863 1,851. 80 50 337.0
55 22.311 1,338.7 30. 864 1,851. 82 1 00 485.3
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Polyconic map projection table—Continued

Arc of the parallel | Arc of the meridian || Interval of N
X longitude Y coordinate
Latitude of curvature
from central latit °
1 1 I 1’ meridian atitude 44
° ! Meters Meters Meters Meters e Meters
44 00 22. 280 1,336.8 30. 864 1,851. 85 0 01 0.1
05 22, 249 1,334.9 30. 865 1,851. 88 03 1.2
10 22.218 1,333. 1 30.865 1,851.91 05 3.4
15 22.186 1,331.2 30. 866 1,851.93 07 6.6
20 22.155 1,329.3 30.866 1,851.96 10 13.5
25 22.124 1,327. 4 30. 866 1,8561.99 15 30.4
30 22. 092 1,325.5 30.867 1,852.02 20 4.0
35 22. 061 1,323.6 30.867 1,852. 04 25 84.4
40 22.029, | 1,321.7 30. 868 1,852.07 30 121.5
45 21.998 1,319.9 30. 868 1,852.10 40 216.1
&0 21. 966 1,318.0 30. 869 1,852.13 50 337.7
55 21.934 1,316.1 30.869 1,852. 15 1 00 486.2
Arc of the parallel | Arc of the meridian
i P Ilzéflerizgldgl Y coordinate]
Latitude g of curvature
from central latit 450
17 v 1" v meridian | 1atitude
° ! Meters Meters Meters DMeters ° 7 Meters
45 00 21. 903 1,314.2 30.870 1,852. 18 0 01 0.1
05 21. 871 1,312.2 30. 870 1,852. 21 03 1.2
10 21. 839 1,310.3 30.871 1,852. 24 05 3.4
15 21.807 1,308. 4 30.871 1,852.26 07 6.6
20 21.775 1,306. 5 30. 872 1, 852. 29 10 13.5
25 21.743 1,304.6 30. 872 1, 852. 32 16 30. 4
30 21.711 1,302.7 30. 872 1,852. 35 20 54.1
35 21. 679 1, 300. 7 30.873 1,852.37 25 84.5
40 21. 647 1,208.8 30.873 1, 852. 40 30 121.6
45 21. 615 1,296.9 30.874 1,852.43 40 216.2
50 21, 583 1,285.0 30.874 1,852. 46 50 337.9
55 21. 550 1,203.0 30.875 1, 852.48 1 00 486. 5
Arc of the parallel | Arc of the meridian
P Interval of |y coordinate
Latitude B of curvatre
from central d 5
17 1 1 G meridian latitude 46
o ¢ | Meters | Meters | Meters | Meters ° YT Meters
46 00 21. 518 1,291.1 30.875 1,852. 51 0 01 0.1
05 21. 486 1,289. 2 30.876 1,852. 5¢ a3 1.2
10 21. 454 1,287.2 30.876 1,852, 57 05 3.4
15 21. 421 1,285.3 30.877 1, 852, 59 07 6.6
20 21. 389 1,283.3 30.877 1, 852, 62 10 13.5
25 21. 356 1,281. 4 30.877 1,852. 65 15 30.4
30 | 21.324 | 1,279.4 30.878 1,853 68 20 54.0
35 21.291 1,277. 5 30.878 1,852.70 25 84.4
40 21. 258 1,275.8 30.879 1,852.73 30 121.6
45 21. 226 1,273.5 30.879 1,862, 76 40 216.1
50 21. 193 1,271.8 30. 880 1,852, 78 50 337.7
55 21.160 1,269.6 30. 880 1,852.81 1 00 486.3
Arc of the parallel | Arc of the meridian Ilntervtaldm y{ coordinate
. ongitude | of curvature
Latitude from central | latitude 47°
17 1 17 1 meridian
° ! Meters | Meters Meters Meters o 7 Meters
47 00 21.127 1,267.6 30. 881 1,852.84 0 01 0.1
05 21, 094 1,265.7 30. 881 1,852.87 03 1.2
10 21.062 1,263.7 30. 882 1,852.89 05 3.4
15 21.029 1,261 7 30.882 1,852.92 07 6.6
20 20. 996 1,259.7 30. 882 1,852.95 10 13.5
25 20. 562 1,257.7 30. 883 1,852 98 15 30.3
30 20. 929 1,255.8 30. 883 1,853.00 20 53.9
35 20. 866 1,253.8 30. 884 1, 853.03 25 843
40 20. 863 1,251.8 30. 884 1,853. 06 30 121.4
45 20. 830 1,249.8 30. 885 1,853.09 40 215.7
50 20. 797 1,247.8 30. 885 1,853. 11" 50 337.1
55 20. 763 1,245.8 30. 886 1,853. 14 1 00 485.4




TRIANGULATION IN MICHIGAN 15

Polyconic map projection table—Continued

Arc of the parallel | Arcof the meridian || Interval| Y coordinate ofcurve-
oltloggi- ture
. ude
Latitude from
17 G 1 G central | Latitude | Latitude
meridian © 49°
° Meters Meters Meters Meters e 7 Meters Meters
48 00 20. 730 1,243.8 30. 836 1,853. 17 0 01 0.1 0.1
05 20. 696 1,241. 8 30. 887 1,853. 20 03 1.2 1.2
10 20. 663 1,239.8 30. 887 1,853. 22 05 3.3 3.3
15 20. 630 1,237.8 30. 887 1, 853.25 07 6.6 6.6
20 20. 596 1,235.8 30. 888 1,853. 28 10 13.4 13.4
25 20. 562 1,233.7 30. 888 1,853. 30 15 30.2 30.1
30 20. 529 1,231.7 30. 889 1,853. 33 20 53.8 53.5
35 20. 495 1,229.7 30. 889 1, 853. 36 25 84.0 83.7
40 20. 461 1,227.7 30. 890 1,853.39 30 121.0 120.5
45 20.428 1,225.7 30. 890 1, 853. 41 40 215.1 214.2
50 20. 394 1,223.6 30. 891 1,853. 44 50 336.1 334.7
55 20. 360 1,221.6 30. 891 1,853. 47 1 00 484.0 481.9

CONVERSION TABLE

In a number of triangulation publications of this Bureau complete
tables have been printed for the conversion of feet to meters and
meters to feet. As these tables require eight pages, it seemed advis-
able in the interests of economy to substitute for them the condensed
table shown below. This table can be used readily for converting a
rather large number of one unit to the corresponding number in the
other unit by simply taking the conversion value for each digit of the
first number, moving the decimal point if necessary, and adding the
values together. For example, to convert 24.6 feet to meters we take
from the table the value in meters corresponding to 2 feet and move
the decimal point one place to the right. We then take the value
for 4 feet as given in the table, and next the value for 6 feet, and
move the decimal point one place to the left. This gives, by round-
ing off to the third decimal place, 6.096+1.219+0.183=7.498 meters.

Meters Feet Feet Meters
1 3. 280833 1 0..3048006
2 6. 561667 2 0. 6096012
3 9. 842500 3 0. 9144018
4 13. 123333 4 1. 2192024
5 16. 404167 5 1. 5240030
6 19. 685000 6 1. 8288037
7 22, 965833 7 2.1336043
8 26, 246667 8 2. 4384049
9 29. 527500 9 2. 7432055

10 * 32. 808333 10 3. 0480061

EXPLANATION OF TABLES OF GEOGRAPHIC POSITIONS

In the tables of geographic positions the latitude and longitude of
each point are given on the North American datum of 1927, and
there are also given the length and azimuth of each line observed
over, whether in one or both directions. No lengths and 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 stations
involved.
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To aid in the use of the tables, a column of the logarithms of the
lengths in meters is given. It must be remembered that it is the
logarithm which is derived first from the computation, the lengths
given in the table being then derived from the corresponding loga-
rithms. A final column gives these lengths reduced to feet, the re-
duction being made from the lengths in meters.

The rule usually followed in publications of this Office has been
to give the latitudes and longitudes of the stations to thousandths
of seconds for all points the positions of which are fixed by fully
adjusted triangulation. Points the positions of which are given to
hundredths of seconds only are marked by footnotes as being with-
out check (not occupied and observed from two stations only) or
checked by vertical angles only. Points whose positions are derived
from a measured distance and azimuth are listed to thousandths of
a second and are marked as being without check.

In the columns giving azimuths, distances, and 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 some
of the final figures are doubtful. In some cases there is very little
doubt of the correctness of the second figure from the right, while
in 8 few cases some doubt may exist as to the correctness of even the
third figure from the right.

If the station is described but not marked, the letter ‘“d.” is given
in the first column of the table; if marked and not described, the
letters ““m. n. d.” are given; and if described and marked, the letters
“d. m.” are given. Other letters used in this column are ‘“n. d.”, not
described; ““r.”’, recovered; “1.”’, lost; “p. 1.,” probably lost; and “d. n.
m.”, described and not marked. In cases where no letters are given
on U. 8. L. S. stations the information represented by the letters is
not available.

The tables may be conveniently consulted by using as finders the
sketches and the index at the end of this publication. In the second
column of the index will be found for each point a reference to the
page on which its geographic position is given, in the third column
the page on which the description and/or plane coordinafes are given,
and in the fourth column the figure number of the sketch on which
the station appears.

EXPLANATION OF LENGTHS

The lengths as given in the tables are all reduced to sea level. If
the actual length of a line on the ground reduced only to the hori-
zontal is desired—that is, its length in its actual elevation on the
surface of the earth—it may be obtained by adding to the sea-level
length as given in meters the following correction:

6,370,000’
in which § is the length of the line in meters and h, is the mean
elevation of the two ends of the line in meters. The correction for
the length in feet can also be found by the same formula if S is taken
in feet, but A, must still be kept in meters, since the denominator is
the approximate length of the radius of the earth in meters.
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AZIMUTH AND BACK AZIMUTH

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

Because of the convergence of the meridians, the azimuth and the
back azimuth of a line do not differ by exactly 180°, the amount of
the divergence varying with the latitude and the difference of longi-
tude of the two ends of the line. To illustrate from the tables on
page 49, the azimuth from Port Austin (U. S. L. S.) to Verona
(U. S. L. 8.) is 338°56’25’’.14 while the back azimuth or the azimuth
from Verona (U. S. L. S.) to Port Austin (U.S. L. 8.) is 159°01709’".64.

The azimuths of the triangulation lines offer a very convenient
and accurate means of testing the deflection of the magnetic needle
on a surveyor’s transit, and even the azimuth over such short dis-
tances as those between a station mark and its reference mark may
be used for this purpose with fair accuracy, provided the distance 1s
greater than 100 feet. On all recent triangulation a special azimuth
mark has been set for each station at a distance of not less than one-
fourth mile. The azimuth of the line from the station to this mark
has been determined and may be used as the starting azimuth for
traverse lines and other local surveys.



GEOGRAPHIC POSITIONS
Lake Superior

Distance
Station L?(t)il::gitzg g;ld Azimuth Back azimuth To station Logarithm
(meters) Meters Feet
Principal points
o I3 ” o ’ ” o ’ ’”
Farquhars Knob (G. S. L. S.) (Minn.), 1869, r. 1934 { 47 52 40.218
(d. m.). 89 59 23.202
East Sawteeth (U. S. L. S.) (Minn.), 1870 (d. m.).--..| 47 23 19.069 | 238 03 59.14 [ 58 56 20.80 | Farquhars Knob (U.S. L. S.)....._.] 50174686 | 104,104.29 | 341, 548.8
91 10 15.211
Porcupine Mountains (U. S. L. 8.), 1869, p.1.1935 | 46 47 01.127 [ 122 06 57.52 | 301 03 40.02 { Fast Sawteeth (U.S. L. S.)___._____ 5.1085319 | 128, 390. 21 421,226.9
(d. m.). 89 43 50.263 [ 170 56 51.57 | 350 45 25.56 | Farquhars Knob (U.S. L. S.).._.._. 5. 0906692 | 123, 216. 59 404, 253. 1
Wheal Kate (U. S. L. S.), 1869, r, 1934 (d. m.)......__ 47 04 20.333 | 68 51 §0.39 | 248 05 01.16 | Porcupine Mountains (U.S. L. S.)..| 4.9417881 87,455.70 | 286,927.6
88 39 44.669 | 132 19 0490 | 311 20 23.04 | Farquhars Knob (U.S. L. S.)....__.| 5.1280176 | 134, 281, %4 440, 556. 7
Isle Royale East (U. 8. L. S.), 1869, r. 1906 (d. m.)..._| 48 07 43.612 3 46 30.42 | 183 41 59.17 | Wheal Kate (U. 8. L. S.)...._..._.. 5.0708155 | 117, 710.57 | 386,188.8
88 33 37.364 | 75 52 22.97 | 25¢ 48 38.57 | Farquhars Knob (U.S. L. S.)...._..| 5.0423902 | 110,252.84 | 361,721.5
Vulecan (T. 8. L. 8.), 1869, r. 1935 (d. m.) . ccaeeeaeo-. 47 26 46.729{ 58 00 3283 | 237 22 16.19 | Wheal Kate (U.S. L. S.)_ ... 4.8009228 | 77,789.82 | 255,215. 4
87 47 37.619 [ 143 09 23.92 | 322 35 19.8% | Isle Royale East (U.S. L. S.)....._. 4.9785034 { 95,170.73 | 312,239.3
Huron Mountains (U. 8. L. S.), 1871, r. 1872 (d. m.)..| 46 52 42.363 | 111 11 2460 { 290 38 54 39 | Wheal Kate (U S ) V35 D 4.7807819 | 60, 364. 5¢ 198, 046. 0
87 55 17.039 [ 188 40 0317 8 45 40.06 | Vulean (U.S. L. S} ocacaao.s 4.8053003 ; 63,870.50 { 209,548.5
Traverse Point (U.S. L. 8.), 181 (d. m.) oo e - 47 08 42,132 [ 224 36 48.44| 44 56 10.79{ Vulean (C.S. L. S.). . ..._........ 4.6737907 | 47,183.55 | 154,801.4
88 13 59.329 | 321 13 5473 | 141 27 35.63 | Huron Mountains (U S.L.S)..... 4.5792402 | 37,952.48 124, 515.8
Traverse Island (U. 8. L. 8.) 1867 e momeaeeeee 47 04 10.045| 198 02 04.20 | 18 03 39.33 { Traverse Point (U.S. L. S. ) _.| 3.9463145 8,837.20 28,993. 4
88 16 09.177 | 308 36 52.67 | 128 52 08.04 { Huron Mountains (U. S. L. § 4. 5306269 | 33,933.36 111,329.6
Crebassa (U.S5.L.8.),1871,1.1934 (d. m.)oooooo_ 46 59 00.504 | 215 56 13.92| 36 03 46.60 | Traverse Point (U S.L.8). ... 4.3463125 | 22,197.93 72,827.7
88 24 17.643 | 221 45 16.60 | 42 12 11.24 | Vulean (U.S. L. 8.). ... ... 4. 8401908 69,213.50 | 227,078.0
227 03 13.63| 47 14 11.08 | Traverse Is]and (D S. L.8S)._.__. . 4. 1480206 14, 061. 14 46,132. 3
287 23 20.55 | 107 46 32 13 | Huron Mountains (U. S. L. S.)___.. 4. 5869200 38, 629. 58 126, 737. 2
Middle (U.S. L. 8.), 1871 (d. M) e o ccececcmaeaaes 46 55 55.157 | 114 31 06.83 | 294 23 51.70 | Crebassa (U.S.L.S.)_______________ 4. 1408498 13, 830. 88 45,376. 8
88 14 22212 171 35 57.93 | 351 34 39.7. Traverse Island (U L S.) ________ 4. 1888910 15, 448. 67 50, 684. 5
181 09 58.42 1 10 15.16 | Traverse Point (U. 8 S.).-.....l 4.3745616 1 23,689.81 77,722.3
Quaquaming (U. S. L. 8.), 1871, p.1. 1934 (d. m.).___. 46 52 20.291 ;135 20 16.18 | 315 07 34.17 | Wheal Kate (U. . . 102, 751. 1
88 22 21.266 | 168 44 51.29 { 348 43 26.27 | Crebassa (U.S. L. S )-_ . 25 41, 352. 4
199 42 13.26 19 46 45.26 | Traverse Island (U S . 16 76, 398.0
236 45 06.32 ) 56 50 56.12{ Middle (U.S. L. S.).__ . 55 39,755.7
268 42 00.39 § 89 01 45.86 | Huron Mountains (U. S. 401. 96 112, 867. 1
Keweenaw Point north base (U.8.L.8.),1871,r. 1934 | 46 56 48.072 | 219 47 09.05} 39 49 06.94 | Crebassa (U.S.L.S.)eooeooeeoo.. 5,326. 77 17,476. 2
(d. m.). 88 26 58.935 | 225 05 43.55| 45 13 38.82 | Traverse Icla.nd (D S L.S.). 4. 2868250 19, 356. 42 63, 505. 2
275 45 08.77] 95 54 21.66 | Middle (U. S S)....... -] 4.2065230 16,088. 77 52,784.6
324 34 2290 { 144 37 45.68 | Quaquaming (U S.L.S8) e 4.0062264 | 10, 144. 40 33,282.1
K?ge;u;;w Point south base (. 8. L. 8.), 1871, r. 1934 gg % }g szz;i 199 10 57.30 | 19 12 37.56 | Keweenaw Point north base (U. S. | 3.9462929 8,836. 757  28,991.93
.m.). . L.S).
206 53 41.261 26 57 19.37 | Crebassa (G.S. L. S.) .. __.....___. 4. 1445717 13, 949. 92 45,767. 4
250 22 52431 70 33 45.23 | Middle (U.S. L.S.).__ 4.3027135 20, 077.68 65,871. &
269 27 37.90| 89 32 40.75 | Quaquaming (U.S. L. 8.)eeeo_____ 3. 9439066 , 788. 33 28,833.0
Ives Hill (U. 8. L.8.),1872(d. m.)_ooceeeee .. 46 49 26.247 | 132 32 01.61 | 312 28 14.04 | Huron M’ountams (U S.L.8.).._.. 3. 9524861 8, 963. 68 29, 408. 3
87 50 05.110 | 182 33 25.93 35 14.04 | Vulecan (U.S. L. Sy _ocoo.... 4.8404763 | 69,259.02 | 227,227.3
Granite Island (T.8.1L.8.),1872,r. 1873 (d. m.)__....| 46 43 15511 | 109 33 44.95| 289 20 14.19 | Ives Hill (C.S.L.S) e 4.5354174 | 34,309.74 | 112,564.5
87 24 40.684 | 114 23 21.64 | 204 01 03.00 | Huron M’ount.ams ((J S.L.8.).__..| 4.630377: 42, 695. 02 140, 075. 2
160 19 51.21 | 340 03 0279 | Vulean (U.S. L. 8.) e s 4, 9330247 , 708. 281, 195.8
Triloba (U.8.L.8.),1873 (d. m.) .o oo 46 36 17.966 | 132 46 53351 312 31 47.87 | Ives Hill (U. S L L) S 4. 5553763 35,923. 31 117,858. 4
87 20 2L.236 | 166 12 28.03{ 345 59 05.83 | Vulean (U.S.L.S.)._.._ 4.9838671 96,353.42 | 3186,119.5
204 47 49.59 | 24 51 13.64 | Granite Island (U S.L.8)ccaenn..- 4 1524738 14, 206. 07 46,607.7
Mount Mesnard (U.8.L.5.),1873 (d. m.)-co.o__.. 46 30 48.340 { 146 00 24.53 | 325 56 30.283 | Triloba (U.S. L. 8.) . ceeeu.__ 4.0892310 | 12, 280.92 40,291.7
87 23 B88.615 | 177 46 66.67 | 357 46 26.09 | Granite Island (U S.L.8)ccaau . 4.3634037 | 23,088.93 75,750.9
Shelter Bay (U.8.L.8.), 1873 (d. m.) oo 46 28 17.920 | 08 30 26.35| 278 12 31.22 | Mount Mesnard (U S.L.8)cuen.-. 4.5045113 | 31,052.98 | 104,832.4
86 59 16.251 | 111 15 29.45| 200 53 39.33 | Triloba (U. 8. L. S.) -.| 4.6150085 | 41,219.10 135,233.0
130 39 21.30 { 310 20 53.75 | Granite Island (U.S. L. 8.)eeeo____ 4.6301683 | 42, 674.49 140, 007. 9
Grand Island (U.8.L.8.),1872,r.1920 (d. m.)._____ 46 31 43.339 74 27 11.22 ] 254 14 21.21 | Shelter Bay (U S. L. S)ucaeea| 4.3712065 | 23,507.50 77,14.2
86 41 34.719 1?? g ;g ng g‘g) 37 (1)(7) ;g grxloha (G.S US R 4.7888299 | 61,635.36 | 202 215.3
Suppie ary points . 97 58 . ranite Island (U.8.L.8.). 4. 7710088 59, 021. 30 193, 639.0
Farquhars Knob (U. 8. L. 8.) Iatitude station (Minn.),|{ 47 52 40.19 [103 20 29 283 20 29 Farquhars Knob (U. S. L. 8.)..._... 0. 892123 7.801 25. 69
1869 (d. m.).t 89 59 28
East Sawteeth (U. S L 8.) latitude station (Minn.), | 47 23 19.523 | 336 35 22 156 35 23 East Sawtee .8 84054
B8R0, oa td ) ) Ao ast Sa th (U.S.L.S.) oo 11 15.28 50.1
Porcupine Mountains (U. 8. L. 8.) latitude station, | 46 47 01.571 | 17 52 52 197 52 52 Porcupine Mountains (U. 8. L. 8.).| 1.158222 1
1870 (d. m.) 80 43 50.055 P v ) 40 2
Wheal Kate (U. 8. L. 8.) latitude station, 1866,r. 1870 [ 47 04 20.652 | 70 50 29 250 50 29 Wheal Kate (U. 8. L.B.)..___..___. 1. 477300 30. 012 98. 46
(d.m.).2 88 39 43.325

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Lake Superior—Continued

Distance
Station L%g&gﬁggd Azimuth Back azimuth To station
Logarithm | protorg Feet
(meters)
Supplementary points—Continued
o ’ ” -] ’ ” -] ! r”
Isle Royale East (U. S. L. S.) latitude station, 1866, | 48 07 43.653 | 87 16 50 267 16 49 Isle Royale East (U. 8. L.S.)_._.._. 1. 428380 26.82 8.0
r. 1906 (d. m.).t 88 33 36.069
Vulcan Post No. 1 (T. 8. L. 8.) 1atitude station, 1867, | 47 26 46.673 ] 263 17 00 83 17 00 Vulean (U, S. L. 8.y cocooamiiaaae 1.170013 14.79 48.5
r. 1908.1 87 47 38.320
Vulcan Post No. 2 (U. S. L. 8.) 1atitude station, 1867, | 47 26 45.133 [ 180 00 00 ¢ 00 00 Vulean Post No. 1 (U. S. L. 8.) 1ati- { 1.6775887 47, 598 156. 16
r. 1908.1 87 47 37.619 tude station.
B?;og]l)ffuntains (U. 8. L. 8.) latitude station, 1866 | 46 52 41.589 | 216 20 31 36 29 32 Huron Mountains (G. 8. L.S.)._._. 1.473175 29.73 97.5
.1m.). 7 55 17.874
Keweenaw Point south base (U. 8. L. S.) Iatitude | 46 52 17.813 | 91 52 40 271 52 40 Keweenaw Point south base (U. S. | 0.887288 7.714 25.31
station, 1873 (d. m.).t 88 29 15.867 L. 8.).
Lake Superior to Menominee
Principal points
Mud Lake (U.S. L. S.), 1874, r. 1929 (d. m.) ... 46 10 13.956 | 140 22 21.14| 320 14 28.62 | Shelter Bay (U.S. L. S.)..c.._..._ 4.3390142 | 21,828.02 71,614.1
8 48 23.710 [ 200 38 11.33 | 20 43 07.63 | Grand Island (U.S. L. S8.)c-.o_.._. 4.3032641 | 24,732.28 81,1425
Divide (U.S8.L.8.)1873,r. 1920 (d. m.) e oooo....-.| 46 21 41.073 | 68 05 31.46 [ 247 59 10.36 | Mud Lake (U.S.L.S.).__.______.__. 4.0844565 | 12,146.65 39,851.1
86 39 36.942 | 172 18 47.04 | 352 17 21.68 | Grand Island (U. S, L S)cenamanae 4.2733651 | 18,765.71 61, 567.2
166 07 53 Reference mark No.,
Manistique (U. S. L. 8.), 1874,1. 1920 (d. m.) ... 46 08 31.475| 141 05 02.83 | 320 56 01.64 | Mud Lake (U.S. L. 8.)ccccceaeaa.- 44069294 | 25,522.86 83, 736.2
86 35 54.286 | 168 57 12.65 | 348 54 31.81 | Divide (U. S. L. S.) ................. 4.3951897 | 24,842.18 81, 503. 1
Sturgeon (U. S. L. 8.), 1874 (d. m.) 46 02 25964 | 163 24 3550 | 343 19 22.71 | Mud Lake (T. S. 4.5116447 | 32,482 14 | 106,568.5
86 41 10.199 [ 210 59 23.34] 31 03 10.94 | Manistique (D 4. 1195494 13, 168. 90 43,205.0
2 47 43.03 | 182 46 39.22 | Burnt Bluff (U. 4, 5960883 | 39,453.75 | 129,441.2
Fishdam (U. 8. L. 8.), 1874 (d. M) eeeeeeemeee . 45 57 37.212| 29 09 44.70 | 200 00 2L.21 | Burnt Bluff (U. 4.5427176 | 34,801.3¢ | 1144727
86 29 .422 | 120 48 21.81 | 300 40 00.59 | Sturgeon (U. S. 4.2416374 17, 443.65 57,229.7
157 58 25.86 { 337 53 51.66 | Manistique (U. 4. 3383973 21,797.03 71,512. 4
Pine Hill (U.8. L. S.), 1874 (d. m.) .- o ccecmecaeeas 45 51 36.857 1219 19 54.08 1 39 29 03.60 | Sturgeon (U. S 4 4139417 | 25,938.31 85,099. 3
86 53 54.757 | 322 55 26.00 { 143 03 30.16 | Burnt Bluff ( 4.3847409 | 24,251.63 79, 565. 6
39 29 42.35| 219 20 56.43 | Ford River (b 43974365 | 24,971.03 81,925.8
Burnt Blaft (G. S. L. S.), 1874,r. 1929 (d. m.) _____.__ 45 41 09.597
86 42 39.112
Boyer’s Blufl (U.8.L.8.), (Wis.), 1874,r.1929 (d. m.). 432 25 12.631 { 210 42 40.24 30 52 19.70 | Burnt Bluff (U.S. L. 8). oo 4.5364602 | 34,392.22 112,835.1
56 10.791
Rock Island (U. 8. L. 8.) (Wis.), 1864, r. 1906 (d. m.).| 45 24 53.018 { 93 44 07.77 | 273 39 00.46 | Bover's Bluff (G.S. L. S)_.._...._. 3.9731716 9, 400. 95 30,842.9
86 48 59.321 | 195 15 40.72 15 20 12.14{ Burnt Bluff (U. S. L. 8)) - 4.4949518 | 31,257.32 102, 550. 1
Ford River (U.S.L.S.), 1874, r.1929 (d. m.).._......| 45 41 12.062 270 00 10.27 | 90 16 58.85 | Burnt Bluff (C.S.L.S)........._.}| 4 4843375 | 30, 502. 64 100,074. 1
87 06 08.691 | 336 17 42.25| 156 24 49.09 | Boyer's Bluff (U.S. L. 8.).coaeo-.. 4 5096722 | 32,334 95 106, 085. 6
Bark River (U.6.L.8.),1864,r. 1905 (d. m.)______._. 45 34 30.688 | 253 12 06.48| 73 34 49.05| Burnt Bluft (U.S. L.S.)..__.._.__.| 4.6343305 43,085 44 141,356. 1
87 14 25.207 | 208 08 28.51 | 118 26 36.76 | Rock Island (U. s. L. 520 JR, 4.5754957 | 37,626.66 123, 446. 8
305 50 07.11} 126 03 07.67 | Boyer's Blufl (U.S. L. S} .o C 44676172 | 29, 350. 61 96,204. 5
Cedar River (U. 5. L. 8.), 1864, r. 1905 (d. m.)__.__.... 45 25 48.522 | 202 34 31.04 22 38 11.57 | Bark River (U.S. L. S} oot 4. 2420977 17,462.15 57,290. 4
87 19 34384 | 211 25 2402 31 34 59.26 | Ford River (U. S L. 1 J R, 4. 5242794 33, 441.01 109,714 4
. 271 56 26.7 92 13 06.55 | Boyer's Bluff (U.S. L. S.) oo 4.4847858 | 30,534.15 100, 177. 5
Door Bluff (U. 8. L. 8.) (Wis.), 1864, 1. 1874 (4. m.)..| 45 17 46.860 | 126 05 28.38 } 305 54 19.18 | Cedar River (U.S.L.S.)_........__. 4.4031009 | 25.298.85 83,001.3
87 03 53.935| 216 10 39.18{ 36 16 08.72 | Boyer's Bluff (U.S. L. S.)_.....__. 4. 2319483 17,058.79 35, 967.0
Rocheresau (U. 5. L. 8.), 1874, 1. 1934 (d. m.)___.___._. 45 17 41.138 | 209 51 24.03 | 29 58 06.87 | Cedar River (U.S.L.S.) 4. 2394468 17, 355. 89 56,941. 8
87 26 11.858 | 269 31 14.57 | 89 47 05.50 | Door Blufi (U. 8. L. S)).._. 44646890 | 29,153.39 95, 647. 4
145 30 17 Azimuth mark.
Eagle Blaff (U. 8. L. 8.) (Wis.), 1874, r. 1934 (d. m.)..{ 45 10 06.515] 131 53 58.43 { 311 45 28.08 | Rochereau (TU. S.L.S8).... 4.3231365 | 21,044.40 69, 043.2
87 14 13.008 | 166 29 37.00 | 346 25 48.58 | Cedar River (C. S, L.S.) J| 4.4758475 | 29,912.14 98,136.7
223 28 40.23 | 43 35 59.76 | Door Bluft (U.S. L. S). ... 4.2923514 19, 604. 30 64,318.4
342 83 27 Azimuth mark.
Menominee (U. 8. L. 8.) (Wis.), 1874,r.1934 (d. m.)..| 45 05 12.662 | 207 54 56.66 | 28 01 35.46 | Rochereau (U.S.L.S)_.........._. 44176731 26,162.13 85,833.6
87 35 33.969 | 251 55 09.11 72 10 16.91 | Eagle Bluff (U. S L S.) cceeeeos 4. 4687457 | 29,426.98 96, 545.0
South Egg (U. 8. L. S.) (Wis.), 1874, r. 1905 (d. m.)._.| 44 59 20.645 | 119 49 49.41 | 209 39 34.66 | Menominee (U. S.L.SYcmmaa 43404933 | 21,902.48 71,858. 4
87 21 05.156 | 168 52 19.53 | 348 48 42.13 | Rochereau (U. S. L. 8. J| 4.5394185 ] 34,627.29 113, 606. 4
204 17 19.80 | 24 22 11.64 | Eagle Bluff (U. S L S. ) ............ 4.3400733 | 21,881.31 71,788.9
Supplementary points
Peninsula Point Lighthouse (G. 8. L. 8.)cee .o 45 40 05.107 | 355 02 43.9 | 175 04 02.3 | Boyer's Bluft (U.S. L. S.)........_. 4. 441789 27,656. 0 90, 735
86 58 00.647 | 101 07 17.0 | 281 01 27.9 Ford River (U. 8. L ............ 4. 031936 10,763. 1 35,312
Rock Island Lighthouse (U. 8. L. 8.} ccecamocaaaenao. 45 25 39.417 | 84 27 58.2 | 264 23 20.5 Boyer’s Bluff (U.S. L. S)_ ._.___.__ 3.930241 8, 516.1 27,940
86 49 40.925 | 157 58 17.7 | 337 52 21.0 P'}'fi’?l)’]a Point Lighthouse (U. S. 4. 460010 28,841.0 94,623

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Lake Superior to Menominee—Continued

Distance
Station L?ﬁ%&%ﬁggd Azimuth Back azimuth To station : b
ogarithm
(meters) Meters Feet
Supplementary points—continued o ,
” -] td4 o 1 r”
Poverty Island Lightbouse (U.S. L. 8.)..._._._._._.. 45 31 21.007 | 50 12 17.8 | 230 05 23.1 | RockIsland Lighthouse (U.S.L.S.).| 4.216340 | 16,45.6 53,991
86 39 59.257 | 124 43 35.8 | 304 30 43.3 Penilésula Point Lighthouse (U. S. | 4.454550 | 28,480.7 93, 440
Little Gull (U. 8. L. S.), 1864, r. 1903 (d. m)).__._____ 45 30 01.526 | 47 10 32.6 | 227 05 46.5 | RockIsland Lighthouse (U.S.L.S.).| 4.075373 | 11,8052 39,026
8 42 50.507 | 133 44 221 | 313 33 38, Pe[rlnns;lla Point Lighthouse (U, 8. | 4.431305 | 26,%6.3 88, 570
287 53 50.4 57 55 59.0 Poieétgv Island Lighthouse (U. S.| 3.664599 4,619. 5 15, 156
8t. Martins (U. 8. L. 8.), 1003 (d. .Y ccoeere oo 482 20 gg‘g 139 05 07.5 | 318 56 47.1 Perr:i%sula Point Lighthouse (U. S. | 4.364633 | 23,154 4 75,966
6 20. .S,
261 02 0.0 | 81 06 32.7 Po[feétgv Island Lighthouse (U. S.| 3.922556 8, 366. 7 27,450
284 50 39.8 | 104 53 029 | Little Gull (U. S. L. S.)oeeemeeemeer. 3.653520 | 4,503.3 14,775
Sand Point (U. 8. L. S.), 1903 (d. M.) o ecoeeeoee oo, 45 43 ;}.4?3 325 10 44.0 | 145 14 00.1 Pe}nuésn)ua Point Lighthouse (U. S. | 4.016505 | 10,389.5 34,086
87 02 34.7 L. S.).
35 37 07.6 | 215 34 34.4 | Ford River (U. 8. L.8)_oceeeeeee_. 3, 900399 7,950. 6 26,085
Stonington (U. S. L. 8.), 1908 (d. m.)_.._._._______. 45 42 59.300 | 70 27 48.7 | 250 22 40.7 | Ford River (U.S.L.8) . oceee ... 3.994747 9,879.8 32,414
86 58 58.410 | 124 00 57.6 | 303 58 22.7 | Sand Point (U.S.L.S.) - --....] 3. 751364 5,641 1 18, 508 -
F. South (U. S. L. 8.) (1863), 1903 (d. 0.} e oo 45 46 08.040 | 359 32 19.7 [ 179 32 21.3 | Stonington (G.S.L.8)_oeeee__. 3. 765467 5,827.3 19,118
86 59 00.579 | 60 00 37.9 | 239 58 04.5 | Sand Point (U.S. L. S. 3. 727903 5,344 4 17, 534
Escanaba River (U. 8. L. 8.), 1903 (d. m.) oo oo 45 47 29.672 | 293 44 457 | 113 47 555 | F.South (U.S.L.S. 3.796034 6,252.2 20, 512
87 03 25.434 | 325 18 50.2 | 145 22 0L 5 | Stonington (U. S. L. 4006301 | 10,1482 33,295
348 04 42.7 | 168 05 19.0 | Sand Point (U. S. L. 3.724912 5,307. 8 17, 414
Escansba Lighthouse (U. 8. L.8.) o oeoeoom .. 45 44 40.944 | 169 11 19.8 | 340 10 46.8 | Escanabs River (U 3. 724561 5,303.5 17, 400
87 02 39.377 | 240 21 133 | 60 23 5.0 | F.South (U.S. L 3.735584 5,439.8 17, 847
303 16 3.3 [ 123 19 09.5 | Stonington (U.S 3.757112 5,716.3 18,754
Squaw Point Lighthouse (U. 8. To. §.) cccoeooomooon. 45 49 53.279 | 346 35 50.6 [ 166 36 45.5 | F.South (U.S.L.S.).o ... 3.854216 7,148.5 23,453
§7 00 17.26¢ | 42 31 08.2 | 222 28 53.2 | Escanaba River (U. 8. L. S) . __.._| 3.779143 6,013.7 19,730
Sand Bank (U. 8. L.§.),1008 (d. m)__oo..______... 45 49 56.416 | 271 48 41.4 | 91 50 224 Sqlllmg) Point Lighthouse (U. S.| 3.482814 3,039.6 9,972
87 02 38.023 - .
326 18 55.3 | 146 21 31.2 | F.South (U.8. L.S) . _....o..._.. 3.927957 8,471.4 27,793
12 44 11.8 | 192 43 37.8 | Escanaba River (U.S. L. 8)_ . .._. 3. 666067 4,644.8 15, 239
Elevator (U. 8. L.8.),1903 (d.) - occerocemoaees 45 51 03.932 | 351 12 56.7 | 171 13 07.9 Squaw Point Lighthouse (U. S.| 3.343847 2,207.2 7,241
87 00 32.881 . S).
! 52 20 523 | 232 19 22.5 | Sand Bank (U.S.L.S).ooocoooo__- 3.532937 3,411. 4 11,192
Maywood (U. S. L. 5., 1003 (d. T.)eceecomneeo.. 45 50 51.966 | 46 24 28.3 | 226 23 250 Sq[tlmw Point Lighthouse (U. S.| 3.419517 2,627.3 8,620
86 53 49.099 .S.).
99 22 4.5 | 279 21 30.0 | Elevator (U.S. L. 8.)ccemvmcaccnnns 3.355935 2,269, 5 7,448
.S.L.8.),1003(d. m.)_____._._.. 45 52 32.467 [ 332 50 20.7 | 152 51 13.7 | Maywood (U.S. L. 8 coccememeaes 3. 542482 3,487.2 11, 441
Cleveland Cliffs (U. S. L. 8.), 1903 ( ) 87 00 02.876 | 13 190 28.2 193 19 06.7 | Elevator (U.S. L. 8.)ee o ccccacaa . 3. 448557 2,809.0 9,216
.8.1.6.),1903 (d. m.)oceemeoooeoe. 45 53 03.182 | 32 26 42.5 | 212 25 16.8 | Maywood (U.S. L. 8)_ ___..coc___ 3.681233 4,799.9 15,748
Little Leke (U. 8. L. 8., 1608 (4. m) 86 56 49.755| 77 11 28.7 | 257 09 10.0 | Cleveland Cliffs (U. s L.8)e- 3. 630551 4,2711.2 14,013
8. L.8.),1903 (d. M) ceoceemane.- 45 53 40.155 | 203 20 14.7 | 113 21 42.8 | Little Lake (U.S.L.S.) . cocoooe. 3.450412 2,880. 1 9, 449
Day River (U. 8. L. 8.), 13 (d. m.) 86 58 52.395|350 12 55.5 | 179 12 57.9 | Maywood (U. 8. L. 8. . .. J s7isss | s | 1708
36 01 56.6 | 216 0l 06.0 | Cleveland Cliffs (U. 8. L. 8.2 ... 3. 412203 2,584.0 8,478
L 8., 1903 (d. M. oo oeeceeeeeee 45 54 24117 | 333 08 44.7 | 153 09 26.8 | Little Lake (U. 8. L.8§)_.._....___. 3. 47273 2,800, 7 9,189
Garth (U. 5. L. 8.), 1903 (d. m.) g 57 48.42; 45 27 322 | 225 26 46.2 | Day River (U.S.L.S.)__..occ.co_.. 3. 286655 1,934.9 6,348
Door Bluff (U. 8. L. S.) latitude station (Wis.), 1865, | 45 17 46.130 | 214 47 05.46 | 34 47 05.97 | Door Bluff (U. 8. L.8)_......___. 1. 438260 27.43 9.0
r. 1874 (d. m.).! 87 03 54.653
Menominee (U. 8. L. 8.) astronomical station (Wis.), | 45 05 56.01 | 298 24 39 18 25 50 Mepominee (U. 8. L.8.).cocceeeoo. 3. 448958 2.811.6 9, 224
1865.1 87 37 27.05
Northern Michigan
Principal points
.8.L.8. L1925 (d. m). ... 45 24 57.893 | 90 13 31.20 | 269 32 39.29 | Rock Istand (U. 8. 4.8742100 | 74.854.79 | 245 586.1
South Fox (U. 8. L. §.) 1906, r. 1925 (4.m.) 85 51 36711 | 114 36 2507 | 203 50 59,77 | Burnt Bluf (U. 8. 48696534 | 7288756 | 2391310
' i 7 48255302 | 66,916.03 | 219,540.3
N.W. Manitou (U. §. L. §), 1906, 1. 1918 (4. m.).....| 43 09 22874 | 115 41 0470 | 205 08 13.83 §ﬁ};§7§3§“§ 48052209 | 78563, 51 | 257,753.8
206 44 19.89 | 26 52 1544 | South Fox (U.S. L. 45097430 | 32,340.22 | 106,102.9
. 1 I3 AU 45 10 58.052 | 85 09 38.96 | 264 51 26.32 | N. W. Manitou (U. 8. L.8.).c.....{ 4 5285606 | 33,773.00 | 110,802.6
Catbead (U. S. L. 8.), 168, r. 1932 (d. m.) 82 37 o291 | 143 2 0633 | 323 41 46.89 | South For (U.S. L. Sy eiiiil 4 5060070 | 32136.30 | 1054341
327 83 32 Reference mark No. 1,

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Northern Michigan—Continued

Distance
Station Latitudesnd | Asimuth | Back azimuth To station
L(';f]iw:slin Meters Feet
Principal points—Continued
°© ’ ” o ’ 4 -2 ’ ”?
Charlevoix (G. S. L. S.), 1906, 1. 1931 (d.m.)_ ________ 45 20 04.826 | 60 06 08.33 | 239 50 17.06 | Cathead (U. S S P 4. 5279972 | 33,728, 51 110,657.6
85 14 45.969 | 100 52 13.25 | 280 25 59.81 | South Fox (U. S L [ 4. 6897259 | 48, 946.98 , 586. 9
Beaver Island (U.S. L. S.),1903,r. 1931 (d. m.).____. 45 38 22,381 {221 27 15.57 | 41 36 01.30 { Hog Iiland (U S.L.8S.) 4.3795335 | 23, 962. 57 78,617.2
85 33 40.254 | 249 48 48.79 70 09 53.45 | Crane (U.S. L. S.) 4. 6093952 | 40, 681. 34 133,468.7
323 52 19.18 | 144 05 48.03 | Charlevoix (U S 4. 6221236 | 41,891.28 137,438.3
5 02 17.99 | 184 59 52.01 | Cathead (U.S. L. S. 4. 7072206 | 8§90, 958.96 167, 187. 9
43 21 05.40 | 223 08 17.25 | South Fox (U.S. L. S. 4. 5327022 | 34,095.91 111,863.0
Goodbart (G.S.L.S.),1903,r. 1931 (d. m.)..._____._. 45 35 L7 25 04 01.96 | 204 56 47.34 | Charlevoix (U.S. L. S. 4. 4960547 | 31, 336.80 102, 810. 8
85 04 36.234 2 44 28.42 ) 252 10 56.59 | South Fox (U.S. L. S. 4.8076520 | 64,217.43 210, 686. 7
137 06 17.96 [ 316 5% 15.57 | HogIsland (V. S. L. 8.) o eeeeoo .. 4. 5055041 | 32, 026. 10 105, 072. 3
181 27 48.42 1 28 04.83 | Crane (U.S. L. 8. e . 4.2880792 | 19,412 40 63, 688.8
98 25 54.761 278 05 08.38 | Beaver Island (G.S. L. S.)ceeee...._| 4. 5818775 | 38, 183.66 125, 274. 2
319 28 4 Reference mark No. 1.
Point aux Chenes (U. S. L. 5.), 1908, r. 1929 (d. m.). .| 45 55 45.527
84 54 47.003
A. Mackinac west base (U.S.L. 8.), 1852, r.1929(d.m.) __ 482 :(75 g 'ﬁl}g 145 29 23.49 { 325 23 21.42 | Point aux Chenes (U. S. L. 8.)..___. 4. 2830153 | 19, 187.38 62, 950. 6
Crane (U.S. L. 8.),1902, r. 1918 (. M) - cceeee_oeoe 45 45 53.200 | 213 41 48.28 | 33 48 34.58 | Point aux Chenes (U.S. L.S.)..___. 4. 3422629 | 21,991.91 72,151.8
85 04 13.292 | 263 45 58.20 | 83 58 45.58 | A. Mackinac west base (U. S. L. 8.).| 4.3667607 | 23, 268. 09 76,338.7
Hog Island (U.S. L. S.), 1903, r. 1918 (d. m.).._..____ 45 48 03.438 | 247 21 5290 | 67 41 00.26 | Point asux Cbenes (U.8. L.S)...... 4. 5719230 | 37,318 40 122, 435. 4
85 21 25.660 | 280 06 39.47 | 100 18 59.37 | Crane (U.S. L. S.) ... ... ____ 4. 3552703 | 22, 660. 54 74,345.5
Manitou Payment (U. 8. L. 8.), 1854, r. 1917 (d. m.) .| 46 01 47.526 [ 309 29 28.71 | 120 37 00.77 | Point aux Chones (U.S.L.S).—__. 4. 2443076 | 17,551.23 57, 582.7
85 05 15,654 | 357 22 51.89 | 177 23 36.67 | Crane (U.S. L. S.) 4. 4697094 | 29, 492.35 96, 759. 5
39 30 13.19 | 219 18 36.42 | Hog Island (U.S. L. 8.) e cceccaeo_ . 4. 5175890 | 32, 929.80 108,037. 2
Maple Hill (U.S.L.S.), 1896, r. 1917 (d. m.) . _..._.._ 46 09 28.085 ( 21 27 31.09 | 201 21 57.65 [ Point aux Chenes (G.S. L. S.)..._._| 4.4358397 | 27.279.71 89, 500. 2
84 47 03.814 | 58 52 54.66 | 238 39y 48.01 | Manitou Payment (U. 8. L. 8.)__.__] 4.4382048 | 27,428.67 89,388.9
Rabbit Back (U.S.L.8.),1851,r. 1896 (d. m.)...__..| 45 55 17.737 | 93 22 53.99{ 273 14 39.78 | Point aux Chenes (U. S. L. §8.). 4.1716382 | 14,846.98 48,710. 5
84 43 19.107 t 169 35 40.72 | 349 32 58.98 | Maple Hill (G.S. L. S.)_.... 4. 4264419 | 26,695. 74 87,584.3
C. Mackinac Island (U. S. L. S.), 1851, r. 1917 (d. m.).| 46 51 28.669 57 11 14.30 | 237 04 20.61 ] A. Wackmac West base (U.S.L.S. )._ 41614527 | 14, 502. 83 47,581.4
84 36 58.179 73 49 00.30 | 253 29 27.84 { Crane (U.8.L.S.)___._....___.. 4.5657439 | 36, 791. 19 120, 705. 8
109 05 51.42 {288 53 03.95 | Point aux Chenes (U.S.L.S) 4.3868498 | 24, 369. 68 79, 952.9
117 45 34.86 | 297 25 14.95 ! Manitou Payments (U.S.L.S.) 4.6154757 | 41,254.91 135, 350. 5
130 46 11.37 | 310 41 37.86 | Rabbit Back (U.S. L. S.). .-.-| 4.0349720 | 10,838.57 , 559. 5
158 42 21.10 | 338 35 05.39 | Maple Hill (U. S. L. S ) J, 4. 5536883 | 35,783.95 117,401. 2
B’ Mackinac east base (U. 8. L.8.),1851,r. 1917 (d. m.)_| 45 45 22.086 | 121 37 0554 [ 301 33 59.67 | A. Mackinac west base (U.S. L. S.).{ 3.8182068 { 6,579.711 21, 586.93
84 42 03.070 | 210 09 20.62 30 12 59.22 | C. Mackinac Island (U. 8. L. 8.)....[ 4.1170523 | 13, 093.40 42,957.3
D. 8t. ignace (U. 8. L. 8.), 1851, r. 1896 (d. m.)_....-. 45 51 09.043 | 173 08 05.11 [ 353 07 34.30 | Rabbit Back (U.S. L. S.)..._.__.__..] 3.8883937 | 7,733.81 25,373.3
84 42 36.206 ) 265 13 00.52 | 85 17 03.08 | O. Mackinac Island (U.S. L. S.)....| 3.8643817 | 7,317.82 24,008. 5
356 10 30.59 | 176 10 54.35 | B’ Mackinac east base (U. 8. L. S.).[ 4.0308365 | 10,735.85 35,222. 5
33 5 10.06 | 213 53 27.80 | A. Mackinac west base (U.S. L.S.).| 3.9422232 | 8,754 34 28,721. 6
Robinson (U.S. L. 8.), 1885, r. 1963 (d. m.) ... 46 04 04.663| 33 30 28.97 | 213 21 $4.41 | C. Mackinac Island (U.S. L. S))_._.| 4.4466999 | 27,970.48 91, 766.5
84 25 02421 43 33 48.38 | 223 21 10.85| D.St. Ignace (U.S. L. 8.)-.._.__... 4.5183910 | 32 990.66 108, 236.9
55 31 47.55| 235 18 33.72 | Rabbit Back (U.S. L. S)...____....] 44573516 | 28,664.98 94,045.0
109 31 11.28 | 289 15 18.94 | Maple H1 (U.S. L.8.).........-. 4. 4783058 | 30, 081. 94 98,693.8
Goose Island (U.S. L. 8.), 1895, r. 1920 (d. m.)....... 55 34.340 | 61 57 57.68 | 241 50 04.58 | C. Mackinac Island (U S.L.8.)....| 4.2069261 | 16,103 71 52,833.6
25 59.294 88 47 35.45| 268 35 08.43 | Rabbit Back (U S. L. S.). 4. 3504697 | 22, 411.44 73,528.2
. 184 26 09.10| 04 26 50.01 | Robinson (U. S. L. S.)_. 4.1987609 | 15, 803.78 51,849.6
Duke (U.S. L. 8.),18%4,r. 1921 (d. m.) oo 15 32.480 | 355 40 43.01 { 175 41 36.87 | Robinson (G.S.L.S.).. 4.3283273 | 21,297. 44 69,873. 4
2 17.000 | 67 17 42.37 | 247 02 4241 | Maple Hill (G. 8. L. 8. ) ...... 4.4623688 | 28,998.05 95,137.8
259 04 26 North quarter corner, sec. 33,
v., R.1W,
Raco (U.8.L.8.),1921 (d.m.) oo omaas 21 29,920} 292 19 19.07 | 112 34 21.77 | Duke (U.S. L. Sy .o ._.... 4. 4609606 | 28, 90418 04, 829.8
47 05.516 [ 359 54 21.94 | 179 54 2317 | Maple Hill (U.S. L. S.) e cccceoo-- 4. 3480683 | 22, 287.86 73,122.8
226 31 39 Fire tower.
Iroquois (U. S. L. 8.), 1883, r. 1921 (d. m.)..._._.______ 28 19.856 | 324 30.06 | 144 32 0326 | Duke (G.S.L.S.) o _ccocceoaoon 4. 4642046 | 29, 120.89 95, 540.8
39 29.067 | 337 16.31 § 157 38 42.56 | Robinson (L S.L.S.)-. 4. 6867524 | 48, 613.00 159,491. 1
15 36 1493 ] 195 30 46.08 | Maple Hill (C.S. L. S.) 4. 5596048 | 36,274.78 119,011 5
37 38 50.06 | 217 33 19.43 | Raco (U.S. L. 8.) o cmemcacoin 4. 2034804 | 15, 976. 45 52,416.1
Larke (U.S.L.8.),1898(d. m.) ... _...___.__._.___. 27 34.385| 09 39 3263|189 37 24.45 | Duke (U.S. L.S.)___..__......._..... 43542952 | 22,609.72 74,178.7
23 19.966 93 58 5535 273 47 12.79 | Iroquois (U.S. L. S} oo.ooooo..-. 4.316490%4 | 20,725.23 67,996.0
Pennefather (U. S. L. S.) (Canada), 1895 (d. m.).__.__ 37 56.236 | 340 22 24.27 | 169 24 26.82 | Larke (U.S. L.8.)_.____. ... ... 4.2008264 | 19, 535. 59 64,093.0
26 08.786 | 43 50 57.38 | 223 41 16.38 | Iroquois (U. L St 4.3917392 | 24, 645.59 80,858.1
Rankin Mountain (U.S. L. 8.) (Canada), 1893 (d.m.). 34 20.684 24 31 24.30 | 204 22 27.11 | Duke (U.S. L. Sy ... oooco_ ... 4. 5828289 | 38, 267.39 125, 548.9
13 55.485 | 43 51 4505 223 44 5548 | Larke (U.S. L.S) ..o ... 4.2401422 | 17,383.70 57,033.0
71 19 59.12{ 251 01 26.29 | Iroquois (U.S.L.S.)_ __....._.___.. 4. 5382535 | 34, 534.68 113,302.5
113 10 13.75 | 293 01 20.93 | Pennefather (U.S. L. 8.)._.._._.... 4.2206110 | 16,967. 23 55, 666. 7
Laird (U.S. L. S.) (Canada), 184 (d. m.) ... 24 20.652 | 62 14 52.15| 241 57 30.35| Duke (U.S.L.S)_.._.__..____._.... 4. 5422726 | 34.855.60 114,355.4
02 16.861 | 102 38 03.11 | 252 22 47.91 | Larke (U.S. L. S.)__....c.cc........ 4.4412655 | 27, 622. 67 90, 625. 4
141 15 49.45'321 07 22.78 ' Rankin \Iountam (C.S.L.S)._...} 4.3761353 ' 23,775.81 78,004. 5
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GEOGRAPHIC POSITIONS—Continued
Northern Michigan—Continued

Distance
Station Latitude and Asrimuth | Back azimuth To station
longitude Logsrithm Met Feet
(meters) eters eef
Principal points—Continued o s " o " o s "
Salters Hill (U. S. L. S.) (Canads), 1894 (d. m.)_...__} 46 11 41.086 | 67 14 53.95| 246 56 18.90 | Robinson (U. S. L S) 118,789.1
83 59 08.802 {101 44 04.49 | 281 24 28.73 | Duke (U.S. L. 116,857. 6
133 37 24.77 | 313 19 55.15 | Larke (U. S. L. 140, 349. 6
170 16 52.37 | 350 14 36.41 | Laird (U. 8. L. 78, 070. 1
Detour (U. S. L. 8.), 1894,r.1903 (d. m.) . ..oceno ... 45 59 48.620| 74 25 06.75 ) 253 54 51.88 | C. Mackinac Island (U.S. L. S.)._..[ 4.7526110 | 56,573.23 | 185607.3
/3 54 52140 | 101 39 33.68 | 281 17 50.76 | Robinson (U. 8. L. B.)_______....-.. 4, 5990722 | 39,725.76 { 130,333.6
Phillips Hill (U. S..L. S.),1903, . 1932 (d. m.)...__._.| 45 30 54.667 | 142 41 21.83 | 322 25 17.13 | C. Mackinac Island (U S.L.S.)....| 4.6811109 7,985.60 | 157,432.8
84 14 29.947 | 167 31 38.52| 347 24 0517 | Robinson (U.S. L. 8. ... 47980237 | 62,939.57 | 206,494 2
205 18 50.93 | 25 32 54.70 | Detour (U.S. L. 8o cmoaaanns 4,7728905 | 59,277.59 | 104,479.9
Reid (U.S. L. S.) (Canada), 1904 (d. m.).........__. 45 55 19.535| 57 27 25.42 | 236 48 48.13 | Phillips Hill (U.S. L. 8.) ... 4,9208491 | 83,339.15 | 273,421.9
83 20 33.199 | 100 49 06.82 (280 24 26.76 | Detour (U.S. L. 8.) oo ooicvnaeas 4.6542601 | 45,108.68 | 147,994.1
Bruder (U.S. L. S.), 1904,r. 1932 (d. m.)._.......___. 45 23 52.506 | 117 37 35.43 | 297 23 54.63 | Phillips Hill (U. S L7 TR 44504553 | 28,213.39 92, 563. 4
83 55 18.306 | 180 29 04.69 0 29 23.43 | Detour (U.S. L. 4. 8232734 66, 569.21 | 218,402.5
217 33 48.55 ] 37 58 39.85{ Reid (U. S L.8. 4, 8674723 73,700.81 | 241,800.1
Duck Island (U. S. L. 8.) (Canada), 1904 (d. m.)_._.. 45 30 15156 | 69 29 30.58 | 248 48 31.38 | Bruder (U S. L. 4 9032474 | 80,029.00 | 262,561.8
82 57 52006 ( 135 29 44.66 | 315 13 29.00 | Reid (U.S.L. 8. 4.6216404 | 41,844.69 137,285. 5
Presque Isle (U. 8. L. S.), 1904, 1. 1932 (d. m.)__..____. 45 18 14138 | 106 51 29.19 [ 286 32 31.30 | Bruder (U.S. L. 4. 5605161 36, 350. 98 119,261. 5
83 28 38.843 | 188 39 34.48 8 45 21.55| Reid (U.S. L. 8. 4 8420219 | 69, 505.94 | 228,037.4
25 40 25.11 | 46 02 21.91 | Duck Island (U, 4.7473924 | 55,897.50 | 183,390.4
Posen (U. 8. L.8.),1904,1. 1932 (d. m.} oo coeea_ . 45 16 30.183 | 127 49 38.15| 307 40 0203 | Bruder (U.S. L. 43484175 | 22,305.78 73.18L.5
83 41 48274259 21 1870 | 79 30 39.73 | Presque Isle (T. 4. 2430390 17, 500. 04 57,414.7
Walker (U. 8. L. S.), 1904, r. 1932 (d. m.)eccaeea . 45 10 46.824 | 121 45 32.25 | 301 36 13.36 | Posen (U.S. L. 4,3049776 | 20,182.62 66, 215.8
83 28 40.996 | 180 11 40.7 0 11 42.33 | Presque Isle (U 4. 1401659 13, 809. 12 45, 305. 4
Flanders (G.S. L. 8.), 1904, r. 1932 (d. m.) ... 45 03 38.843 | 157 45 53.16 | 337 37 32.99 | Bruder (U S 4.6074218 | 40,496.90 | 132,863.6
83 43 33.751 | 135 30 53.96 5 32 08.77 | Posen (U 4 3788139 | 23,922 91 78,487.1
235 48 37.62 | 55 59 10.22 | Walker (U S. L 4.3722632 | 23,564.77 77,3121
186 59 00 Azimuth mark.
Mac (U.S.L.S.),1905,1. 1832 (d. m.) ... 44 51 04.917 | 340 59 47.12[ 161 01 24.16 | Henry (U.S. L. S.) oo oo 3. 9684497 9, 299. 29 30, 509. 4
83 25 21.514 65 03 27.30 7. .8. L. 4.3288769 | 21,324.40 69, 961.8
134 17 48.46 - 4, 5236014 | 33,388.85 109, 543. 3
173 11 33.56 Walker (U. 8.L.S. § J 45652069 | 36,745.73 | 120, 556.6
Stovel (U.8. L. 8.),1905,r.1932(d. m.)________._..___ 44 53 00.209 ] 162 35 54.00 | 342 32 37.19 | Flanders (U. 8. L. S8.)oo._._____... 4.3090291 | 20,371.79 66, 836. 4
83 38 55.200 (202 19 29.95] 22 26 4457 | Walker (U.S.L. S ) 4.5478876 | 35, 309. 18 115,843.5
282 02 29.74| 102 12 03.85 | Mac (U.S8. L. S. 4. 2617816 18,271.81 59, 946.8
301 02 57.46| 121 14 08.25{ Henry (U.S. L. 43877689 | 24,421.31 80,122.2
6 23 3433 186 22 48.14 | Comstock (U. 8. 4,1118930 | 12,938.77 42,449.9
Stovel eccentric, 1932 (d. m.) ... oo . 44 53 09.026 | 69 40 37.54| 249 31 46.57 | Pikes Peak .. ___ .. ... ........ 4.2463495 | 17,633.95 57,854.1
83 38 55.463 | 113 54 23.64| 203 38 03.42 | Atlanta___.___. 45216452 | 33,238.79 { 109,050.9
162 36 47.47 | 342 33 30.78 | Flanders (U. S. L. S.).. 4.3091199 | 20,376.05 66, 850. 4
202 19 37.70 | 22 26 5244 | Walker (U. S. L 8.). -] 45479695 | 35,315.84 | 115,865.4
213 46 33 46 Stovel (U.S. L, 8.)cceceecamaaann-. 0. 8322534 6. 796 22.30
Supplementary points
Kentueky (C.S.L.8.),1919(d. m.) ... 46 15 26.667 | 119 08 27.0 | 209 01 20.9 | Mad Lake (U.S. L. 8.) e covoaun-- 4. 159525 14,438.6 47,371
86 38 34234173 23 07.7 | 353 22 2.3 Divide (U.S. L. 8.) ceccvccaccaaann-- 4 065882 11,638.1 38, 1
Shingleton (G. 8. L.8.),1919(d. m.) ... ___....__ 46 18 12.147] 69 26 46.0 {249 19 07.5 | Kentucky(UC.8. L.8.)cceeaaao. 4.161673 14, 510. 2 47, 608
86 27 50.892 | 113 28 02.9 | 293 19 38.6 | Divide (U.S. L. S.)eercerccacecnnas 4.210721 16, 245.0 53, 297
Edmunds (U.S. L.S8.), 1919(d. m.) .o ooooeooo . 46 29 25.111 12 28 39.4 | 192 26 03.8 | Shingleton (U.S. L.8.)eecceoane 4.327977 21,280.3 69, 817
B6 24 25.047 | 53 44 37.2 | 233 33 36.4 Divide (U. S. L. 8.)-...... 4. 383367 24,175.0 79,314
Driggs (G.S. L. 8.),1920 (d. m.) e oo ooove e 46 21 19.511 77 46 34.8 | 257 31 411 Shingleton (U. S. L. S.). 4, 432220 27,053.3 88, 757
8 07 24.306 | 124 37 46.1 | 304 25 28.7 Edmunds (U.8. L. S.) 4 422497 26,454.3 86, 792
328 25 06 Southeast cormer, sec.
R.16 W.
Elback (U.S. L.8),1920 (d. m.)eeoeoo e 46 32 25832 17 05 12.8 | 197 01 38.5 | Driggs (U 4. 332864 21,521. 1 70, 607
86 02 28.638 78 53 09.9 | 258 37 148 Edmunds ( 4. 456550 28,612. 1 93, 872
Beech Hill (U. 8. L. 8.),1920,r. 1921 (d. m.)__.....__. 46 27 21.216 | 69 32 31.2 | 249 15 43.7 Driggs (U. 4. 501687 31,745.9 104, 153
85 44 13.207 | 112 02 35.2 | 291 49 20.6 Elback (U. 4. 401088 25,181. 9 82,618
McMillan (U. 8. L. S.), 1920, r. 1921 (d. m.)._._._.__. 46 19 29.269 [ 95 56 2.4 | 275 37 56.9 Driggs (U. 4. 528153 33,740.6 110, 697
85 41 14.749 | 131 31 43.8 | 311 16 20.8 Elback (U 4 550406 36,258.2 118,957
165 21 17.1 | 345 19 07.9 Beech Hill 4 177913 15,063.1 ,
Seney (U.S.L.8.),1920 (d. m.) o oeeoooo oo 46 20 23.681 96 50 08.3 | 276 41 56.7 Driggs (U. 4165219 14,629.1 47, 996
85 56 05.0i6 | 229 38 13.0 49 46 48.4 Beech Hill 4 299645 19,936.3 65, 408
274 57 10.0 95 07 53.9 McMillan 4. 281395 19,115.9 62, 716
Corson (U.8.L.8.),1921 (d. m.)eemceoe oo 46 28 52.669 | 28 13 54.3 | 208 08 45.6 McMillan 4. 101298 15,534. 5 50, 966
85 35 31.236 1 94 34 36.1 '27/4 28 17.8 Beech Hill 4. 048245 11,174.9 36, 663
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GEOGRAPHIC POSITIONS—Continued
Northern Michigan—Continued

Distance
. Latitude and : h Back azimuth To station
Station longitude Azimut ac Logarithm
(meters) Meters Feet
Supplementary points—Continued o 1 " o 4 " o ¢ ”
7 5 4133274 | 13,5017 44,592
Newberry (U. 8. L. 8.), 1921 (d. m.)coocomeomennes o N g 35 05 063 |24 5T B4 %‘;X,‘%’*,‘.‘,%Ss 4350593 | 21,907.5 71,875
' 153 43 15.4 | 333 39 457 | Corson (U.S.L.S. 4.144795 | 13,957.1 45,791
0 4.343313 146.9 72, 660
Fordney (U.S.L.5.),1921 (d. m.) e oomemmeemeo 46 30 56.777 | 25 11 03.7 | 205 05 41.5. I(:ewberg‘ (Efé' 4238113 %3'302.7 56, 767
85 23 21.087| 64 14 54.2 | 2¢4 06 04.7 orson (U. 8 B o e 6
76 07 53.7 | 255 52 45.7 | Beech Hill(U.S.L.8).ccoo..oeet - 4307 7 925, g
Cow 20596 936. 1 68, 688
5.8. L. 8., 1921 (d. M) e cm oo ccmeemee e 46 15 16.420 | 115 30 29.6 [ 205 19 51.0 | Newberry (U.S.L.S)......_...... 4.320896 | 20,936.1 ,
MeLeod (U. S. L. §.), 1921 (d. ) oo 85 15 58.258 | 161 59 38.4 |34l 54 17.8 | Fordmey (U.S.L.8)..._. 4.484850 | 30,538.7 | 100,192
4.330345 | 21.39.6 70,199
Eckerman (U. 8. L. §, 1021 (d. 1)« coeocemcucnce. i 20 2.86) &0 2% N2 MW BY | Rl (G AT 15001 |suzns 113312
’ 263 43 06.6 | 83 53 13.6 | Raco (U.S.L.§ ) 4.256327 | 18,043.8 59,
318 2B 46.3 | 138 33 53.7 | Maple HIN(U.S. L. S.)__......-.. 4.43402¢ | 27,165.9 89,127
. - . 408461 | 25,613.0 84,032
Furlong (U. §. L. 8.), 1921 (d. I.)eeccomeecaencmoanns 46 11 10.98 | 107 10 342 | 287 05 49.9 | McLeod (U, S. L. S).---omomooo - 1o | 17648 | ssow
84 56 56.725| 162 50 55.5 | 312 47 5.5 | Eckerman ( . %04.8 55,980
213 27 338 | 33 34 46.0 | Raco (U.S.L.S) ...... 22, -2 nme
283 57 455 | 104 04 53.3 | Maple Hil(U.S.L.8) 13, 109. ,
_ - . 952.0 75,302
Bois Blanc Lighthouse (U. S. L. 8.), 1896 (d.) - .. _.. 45 48 37.901] 101 50 04.1 | 281 37 37.2 g f} Igna:cel(stlr Sd(U SS) 5y 4-3005%0 fg’oes.s g
84 25 15010 | 109 13 40.5 | 239 05 161 ackin and (U, a e | s 8 g0t
A w3 | 5 i g 32‘.3?;‘;3:3‘5 ((g % II: s')) - 4110346 | 12,8928 42,299
180 32 30.2 0 32 39.3 | Robinson (U.S. L. S)-cooo__ioc.o.. 4156593 | 28,614.9 93, 881
5 42 36.9 | Phillips Hill (U 8. L.S)oemmeee.o. 4.473849 | 29,774.8 97, 686
Bpectacle Reef Lighthouse (U. 8. L. 8.), 1894 ...._.. 45 46 22.892 | 15 47 03.8 | 195 42 36.9 ghnlhrxgl: ch},fUm%mIfse VIS S) 310030 | 22363.6 73,437
81 08 16.802 igg 352 %2 % gé &l)'}) Rgltfmsgél (U. 8 S LS || 4594358 | 39,296.9 128,927
214 48 528 | 34 58 30.5 | Detour (U.S. L. S) ................ 4 481867 | 30,329.6 , 506
- : ; 21, 756
7. 130 49 57.8 | 310 47 11.2 | Bois Blanc Lighthouse (U.S.L.S.)../ 3.821600 6,631.3 ,
La Fayette (U. 8. L. §.), 1908 (4. M) cmeemmcemeees e A L b9 31 367 | %0 31 008 | Spectacie Reef Lighthouse (U. . L. | 4220931 | 16,079.7 55, 708
Martin Reef Lighthouse (U.S. L. S.) .o oo 45 54 47.295] 45 47 07.9 | 225 38 11.5 | La Fayette (U.S. L.S.)_.oo_._____ 4352040 | 22 539.3 73, 948
84 08 54.959 | 61 45 10.4 ] 241 33 27.0 | Bois Blane Lllglhthouse (U S.L.8.).| 4,380598 | 24,021.4 78,810
111 52 58.7 | 291 46 41.7 | Peany (U.S.L.S.)______.__.________ 4.085496 | 12175.8 39, 947
Beaver Harbor Lighthouse (G.S.L.S.), 19031 ___.___ 45 44 33.74 {337 05 06 157 05 31 Stony Point (U.S.L.S.)....__._.._. 3.207444 | 1,083.6 6, 508
85 30 31.39 | 26 43 20 206 43 08 Harbor Point (U. S. LS) ___________ 2 892903 781.5 2, 564
Grosse Point (U.8.L.S.), 1918 (d.10.) .. ____..._.._. 45 58 22.232 | 26 43 58.0 | 206 42 22.3 Rabblt Back (U.8. L.8.)cee ... 3.804631 | 6,377.2 20, 923
84 41 05.982 337 16 42.4 | 157 19 40.4 | C. Mackinac Island (U.S. L. 8) .| 4 141150 | 13 840.4 45, 408
Burnt Island (U.S. L.S.), 1918 (d. m.) .. ... _____...__. 45 57 21.096 | 61 03 57.8 | 241 00 08.3 | Rabbit Back (U.S.L.S.)eceeooooo__ 3.895672 | 7,864.5 25, 802
64 37 59.696 | 115 13 10.0 | 295 10 56.1 | Grosse Point (U.S.L.S) .. ... 3.646702 | 4,433.0 14, 544
353 02 459 {173 03 30.1 | C.Mackinac Island (U.S.L.S)) 4.039873 | 10,961 6 35,963
Biddle (U.8.L.8.), 1917 (d.M.) - o oo 46 04 31.100 [ 282 33 47.7 | 102 46 20.2 | Maniton Payment (U.S.L.8.)...__. 4.3622904 | 23,030.0 75, 558
85 22 40.849 [ 3% 57 07.2 | 176 58 01.2 | Hog Island (U.S.L.S)oocoe ... 4.484825 | 30.536.9 | 100,188
Patterson (U.S.L.S.), 1917 (. m.) - - oo 45 58 02.689 | 240 37 23.3 | 60 49 189 | Biddle (U.S.L.8.) . .occeommo .. 4.389557 | 24,5221 80,453
85 39 15.257 | 308 37 46.5 | 128 50 344 | Hoglsland (U.S. L.S.)eem oo - 4.470817 | 29, 567.7 97,007
Squaw Island Lighthouse (C.S. L. 8.), 1903 (d.)- ... 45 50 24.079 | 159 49 01.4 {339 46 07.8 | Patterson (U.S.L.S.)._..__._. 4.178634 | 15,088.1 49, 502
85 35 13.480 [ 241 14 19.2 | 61 35 51.1 | Manitou Payment (U.S.L.S) 4644502 | 44,106.4 | 144.7
283 34 27.9 | 103 44 21.6 HogIsland (U.S.L.S.)..... 4264593 | 18,390.7 60, 337
354 49 20.0 {174 50 26.8 | Beaver Island (U.S.L.8 4.340714 | 223725 73, 400
High (U.S.L.S.),1903,r. 1918 (d.m.) ... ._.____.___ 45 43 54.010 | 184 59 53.0 5 01 09.4 | Patterson (U.S. L.S.)...co__.__... 4.420003 | 26,302.9 86, 295
85 41 01.688 | 211 57 10.7 | 32 01 20.3 quuz)lw Island nghthouse (U.8.L. | 415255 14,198.9 46, 584
253 01 27.9 | 73 15 30.6 | HogIsland (U.S.L.S) oceeeee . 4424122 | 26,553.5 87,118
316 56 28.8 | 137 01 44.7 | Beaver Island (U S. LS) 4.146215 | 14,002.8 45,941
21 29 453 | 201 22 118 | South Fox (UC.S.L.8.) . oo L_ 4.576122 | 37,6810 | 123,625
8cott Point (U.S.L.8.), 1917 (d. M. e coocceoeeeeee 45 57 32.063 | 251 47 450 71 49 21.1 | Patterson (U.S. L.S.) . ccm_ooooo... 3.481300 |  3,029.0 9,938
85 41 28.898 | 328 28 36.1 | 148 33 05.7 | Squaw Island Lighthouse (U. 8. L. 4.190197 | 15 495.2 50, 837
S.
358 39 5.1 |178 40 156 | High (U.S.TuS) oo oocooooannnen. 4.402196 | 25,2636 82, 886
Hughes (C.8.L.8.), 1917 (d. m.) . o ceomooeoeoo o 45 67 50.95 | 272 49 20.0 | 92 55 56.3 | Scott Point (U.S.L.8.)-oco.__._.. 4.065049 | 11,615.8 38,110
85 50 27.656 | 304 54 23.0 | 125 05 19.5 Sqixagv) Island Lighthouse (U. 8. | 4.381224 [ 24,056.0 78, 924
Seul Choix Lighthouse (U.S. L.8.), 1916 (d.)_.._..... 45 55 16.764 | 220 09 01.3 | 49 12 051 | Hughes (U.8.L.S.) o cecceeo .. 3.86262 | 7,2822 23,892
85 54 43.481 (256 12 20.2 | 76 21 512 | Scott Point (U.S. L. 8.)._._ . T C_ 4245077 | 17,618.8 57, 804
280 35 19.5 | 109 49 19.4 Squme) Island Lighthouse (U. S.| 4428132 | 26,799.8 87,926
319 50 13.0 [ 140 00 024 | High (U.S. Lu8.)ccommmmceeen 4440123 | 27,550.1 90, 387
South Gull (U.S. L.8.), 1922 (d. 10.) cecoooocomeaees 482 ;(1) 35.167 | 230 20 121 | 50 31 07.2 Squa;') Island Lighthouse (U. 5. 4.408799 | 256330 84,008
27. 860
250 39 06.1 | 70 45 51.3 | High (U.S.L.S.)cem oo, 4113092 | 12,074.5 42, 57
285 09 46.8 | 105 21 47.5 | Beaver Island (U.S.L.8)___ . ..__- 4.351288 | 22,609.3 74,177
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GEOGRAPHIC POSITIONS—Continued

Northern Michigan—Continued

Distance
Latitude and imut) To station
Station longitude Azimuth Back azimuth Logarithm | ppoters Feet
(meters)
Supplementary points—Continued o » . o " o s ” 02 103
_____________ 4. 448715 100. 6 2,
Fox (U.S.L.§.), 1022 (d. M) oo b A a4 o7 | South Gl (U 5 L.8J. Poars | S04 | nes
227 51 04.6 | 48 04 28.5 | Beaver Island (U. 4.517201 | 32,000.4 | 107,941
7 - 3.928062 | 8,473.5 27, 800
North For (1923) (U.S. L.8.), 1923 (d. B)ememvocemac 4 2 10000 08 22 B B M | Rt s Lol St | mens | ssiai
) 221 09 28.5 | 41 18 33.8 | Beaver Island (U.S. L.8.)eeccreoan 4.400296 | 25,136.0 82, 467
7 sl 4041048 [ 10,9913 36, 061
Pisgah (U.S. L.S.), 1963, 7. 1004 (d- T.)woemoemeeccaee f5 ¢ sl 200 193|162 00 000 | Berer gl (Y S LSl S 0%e0s8 | o051 | 32604
245 44 522 | 65 53 25.8 | Hog Island (U.S.L.S.)eucuocnnnc-m 4.220903 | 16,978.6 55, 704
o4 20, 525.7 67, 341
Garden (U.S.L.§), 1903, 7. 1919 (4. 1) omomomoeeee i 40 0m8| 8 ot o |18 02 ;Y %f;’g;;,’{f}“d 3 R A— 5380001 | 55090 31,834
51 44 26.8 |23t 37 25.3 | High (U.S. S) 4209357 | 16,194.1 53,1
280 23 07.9 | 100 30 095 | Hog Island (U.S. L8y 122200000 4.110857 | 12,907.9 42,349
- - . . 250059 | 17,785.2 58, 350
Whito Shoal Lightbonse (U. 5. L6, 1918 (4).—...| 45 20 2788 | 76 21 427 |26 12 112 | Hogldand (U S L.S).oooooooe) 42000 ) DI D | 0830
190 05 284 | 10 07 32.8 | Manitou Payment (U.S.L.8.)._.... 4327462 | 21,255.0 69, 734
___________ 4.150367 | 14,137.3 46, 382
Epoufette (U. 5. L.5.), 1918 (. I.)-remeomeememceneas 02 328|104 38 22 | B B BT | e e (U S L SI| Sokos| otz | 292
) 347 14 220 |167 17 111 WExtg)Shoal Lighthouse (U. S.| 4.361631 | 22,994.9 75, 442
7 | Biddle (U.8. 1.8 o ceeeeeeeeee 3.827104 | 6,717.3 22, 038
Little Hog (U. 5. L. 8.), 1918 (. ) - -cevomeeaccaee f6. 04 12086 95 02 M1\ 74 B T | B s Ve 350100 | 75929 | 2een
334 30 36.4 | 154 37 10.3 Wﬂlte Shoal L ghthouse (U. S. | 4.448909 | 28,113.1 92, 234
25, 5 35, 517
Whiskey (U. 8. L. 8.), 1903, r. 1918 (d. m.) . ... _.._. gg ;4;2 %g}i 2246 gzé }2_'; 2;3 gg gg? ’2;240.9 2%788
’ 335 13 1.4 | 155 15 16.2 89828 | 29,471
N.W.Garden (C.8.L.S.), 1918 (d. m.). ... 45 49 42403 | 48 36 10. 228 29 2.3 | High (U.S. L. s> _____________ 4.210797 | 16,247.9 53, 307
85 31 37.991| 72 54 125 | 252 50 52.6 | Whiskey (U.S. ) 3.798969 | 6,204.6 20, 652
105 29 121 | 285 26 37.5 Sqlllmg) Island nghthouse ( 3. 683541 4,825. 6 15, 832
Cranberry (U.8.L.8.),1918 (d. m.) . ..____._..___.. 46 g: gg.no 1 50 19.5 | 181 49 548 Sqﬂmg*) Island Lighthouse (U. 8. 4.362939 [ 23,064.2 75,670
85 . 187
33 46 01.6 | 213 42 43.0 | Patterson (U.S. 4.029148 | 10,604.2 35,086
258 34 41.1 | 78 43 i84 | Biddle (U.S. L. 4197282 | 15,748.2 51,667
MXII(C.S.L.S),1918 (. mM.) oo 46 05 39.7 42 19 5.8 | 222 17 17.6 | Cranberry (U.S. 3.848741 |  7,059.0 23,159
85 30 58.082 | 281 10 43.8 [ 101 16 420 | Biddle (U.S. L. 4.037095 | 10,891.7 35, 734
Naubinway Island (T.S.L.8.),1911,r.1918 (d. m.).| 46 04 31.838 [ 73 €6 28.2 | 253 00 44.8 | Cranberry (T.S. 4.030006 | 10,715.3 35,135
85 26 42209 | 110 55 16.5 | 200 52 122 | MXII(U.S. L. 3.769557 | 5,882.4 19, 299
20 13 30.5 | 90 16 3.4 | Biddie (U.S. L. 3.715047 | 5,188.6 17,023
Mille Coquins (C. S. L. 8.),1911,r. 1918 (d. m.) ... 46 05 07.109 | 281 53 46.1 | 101 56 42.6 Bxdd]e (U.8. L.8.) i 3.730980 |  5,382.4 17, 659
85 26 45944 | 355 53 08.7 | 175 53 11.3 | Naubinway Island (U.S.L.S.) .- 3.038141 | 1,001.8 3, 582
Trout (C.S.L.8S,),1903, r.1918 (d. m.) ... __._.__. 45 46 17.634 | 246 24 35.5 66 30 42.5 | Garden (U.S8. L. S.) oo .. 4.147162 | 14,033.4 46, 041
85 41 09.268 | 200 02 07.4 | 110 07 41.8 { Pisgah (U.8. L.S.).. o 4.081062 | 10,741.4 35, 241
357 52 50.5 | 177 53 05.1 | High(U.S.L.8)._ . ... 177777 3.647116 | 4,437.3 14, 558
Gull (U.8. L.S.), 1903, r. 1018 (d. m.) ..o 45 42 19.071 [ 255 59 21.4 76 05 51.8 | High(C.S. L.S.). ... 4.084680 | 121529 39,872
85 50 07.020 | 288 47 21.4 | 108 5 07.3 | Beaver Island (D S L.S)......... 4.353609 | 22,574.0 74, 062
Beaver Island, 1860 (T. S. L. 8.),1860,1.1925 (d. m.).[ 45 36 25.418 | 125 48 32.2 | 305 45 47.0 | Beaver Island (U. s L.S) s 3.790650 |  6.175.2 20, 260
85 29 49.023 [ 206 45 24.6 | 26 51 24.9 | Hog Island (U.S. L. 8.)__ 4.382830 | 24,145.2 79, 216
252 58 39.3 | 73 12 35.2 | Skilligallee Lighthouse (U. 8. L. S.).| 4.422381 | 26,459.5 ,
Middle Village Church (T. 8. L. §.), 1925 (d.)......_. 45 33 05.754 | 101 49 28.9 {281 33 07.3 Bemer Island, 1860 (U s L. S) o| 4483260 [ 30,427.1 99,826
85 06 54.707 | 145 51 52.2 | 325 41 29.1 Tsland (U. S. .| 4.525273 | 33,517.6 | 109,966
162 13 16.1 |342 10 49.4 Skx ligallee nghthouse (U .| 4.163029 | 14,555.6 47, 754
Northeast Beaver (U.S. L. §.), 1017,1. 1924 (d. m.)__| 45 45 13.437 | 19 43 41.8 | 199 41 1.5 | Beaver Island (U. s L.S) ... 4.120700 | 13,480.3 44,227
85 30 10.147 | 245 05 39.4 | 65 11 55.3 | HogIsland (U.S. L. 8.y . ... .- 4.096485 | 12,487.8 40,970
288 22 155 {108 36 27.5 | Skilligallee Lighthouse (U. S. L. 8.){ 4.433621 | 27 140.7 89, 044
South Hog 1903 (U. S. L. §.), 1903, r. 1020 (d. m.)..___ 45 46 08.860 | 45 14 05.1 | 225 06 05.8 | Beaver Island (U.S.L.S.)__._.__.._ 4.310211 | 20,427.3 67.019
85 22 30.586 | 80 16 11.7 | 260 10 42.4 | Northeast Beaver (G.S. L. S.)..__.- 4.003361 | 10,077.7 33,063
310 26 00.5 | 130 38 49.2 | Goodbart (U.S.L.S.)___.____._2 7. 4.485661 | 30,5¢5.7 | 100,379
South Hog 1917 (U. S. L. 8.), 1917, r. 1920 (d. m.)._ .. 45 %g (3)3.492 239 07 34 59 07 35 South Hog, 1903 (U. 8. L. S.)__..... 1. 345609 22.162 72.71
85 . 466
8andy (U.85.L.8.), 1917 (. I.) - o oeoemeecceeeeee 45 42 17.986 | 173 02 25.7 {353 02 03.8 | Northeast Beaver (U S.L.8)...... 3.736960 |  5,457.1 17,904
85 29 39.554 | 224 58 34.7 | 45 04 28.5 | Hoglsland (U.S. L.8.)y.____-. ... 4.178687 | 15,089.9 49, 507

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Northern Michigan—Continued

Distance
Station L‘};‘l}g‘zgggd Agzimuth | Back azimuth To station .
Logarithm | yroeere Feet
(meters) €
Supplementary points—Continued )
’ o r ” o ’ "
8. E. Garden (U.S. L. 8),1917(d. m.) c._..oooo 45 46 38.452 ] 21 21 52.3 {201 20 08.2 | Sandy (U.S. L.8.) .occocem conenn- 3.036217 | 8,634.1 28, 327
85 27 14.151 | 55 24 20.7 | 235 22 14.6 NorthmtBemer (U s L.SYy...... 3.664727 | 4.620.9 15, 160
250 44 521 | 70 49 01.9 | Hoglsland (U.S. L.S)_____.___... 3.001542 | 7,971.5 26, 153
§. W.Hog (U.85.L.5.),1920 (d. m.) . .ooooocmonunas 45 46 38.750 | 72 04 06.5 | 251 59 37.2 Northeast Beaver (U S.L.8)ce-- 3.031350 | 8,537.9 28,011
&5 23 54.310| 89 53 51.3 | 260 51 28.1 | S.E.Garden (U.S. L.S).....oo.. 3.635227 | 4,317.4 14,165
N.W.Hog (U.S. L.8.),1920 (d. 0.)occoeeommon 45 48 47.829 | 21 13 29.0 {201 12 37.6 [ S. W.Hog(U.8. L.8.). cccemimnene- 3.630933 | 4,275.0 14,026
&5 92 42.674 | 55 45 42.5 | 235 42 27.9 | S.E.Garden (U.8. L. 8.).....cco.- 3.850924 [ 7,094.5 23,276
South Garden (U. S. L. S.), 1903, . 1918 (d. m.)__._.. 45 46 26.137 | 51 33 47.5 1231 31 02.6 | Pisgah (U.S. L.S) . ... 3.802011 | 6,352.0 20, 840
85 20 32.355| 273 18 28.6 | 93 23 30.8 | South Hog1903(U.S.L.S.)._.._... 3.960404 | 9,128.6 29, 949
South Beaver (U.S. L. 8.), 1903 (d. m.) oo caoocceen 45 42 551130 182 58 14.8 2 58 26.0 | South Garden (U. 8. L.S)__._...__. 3.814506 | 6,523.9 21, 404
5 20 48.004 | 237 38 24.1 | 57 43 37.4 | South Hog 1903 (U. 5. o S) -------- 4.048799 | 11,189.2 36, 710
North Beaver (U.S.L.S§.), 1903 (d- m.)_ocoooovaee 45 44 42.800 [ 188 15 8.4 § 16 23.8 | South Garden (U.S.L.S.)____._... 3.508389 | 3,224.0 10, 577
85 20 53.816 | 254 27 12.0 | 74 32 20.5 | South Hog1903 (U.S.L.S).._. .| 3.997422| 9,940.8 32, 614
Stony Point (U. S. L. 8.), 1903 (d. M.} -coceecvanmnn 45 43 34.501 | 185 25 58.6 5 26 15.3 | South Garden (U.S. L. S)____.___. 3.726006 | 5,321.2 17,458
85 20 55673 | 243 36 48.2 | 63 42 07.0 | South Hog, 1903 (U.S. L. Sy ... 4030832 | 10, 735.7 35,222
Harbor Point (U. 8. L. 8 1 o nueoeiaccccccacannaae 45 44 1131 | 229 57 23 49 58 02 North Beaver (G.S. L. S.).ooo.o.- 3.181807 | 1,519.9 4,087
85 30 47.64 | 315 07 54 135 08 31 Stony Point (U. S. L. 8.)____._210.|  3.202199 | 1,592.9 5,226
Storm signal tower (U. 8. L. §.), 1917 (d.) 1. 45 43 38.99 | 223 38 04 43 40 59 S. E. Garden (U.S. L. ). | 3.884142 | 7,688.5 25,126
s5 31 18.77 | 247 53 09 67 59 27 South Hog, 1903 (U. 8. L. 8. 4090572 | 12,318.9 40, 416
Gros Csp (U.S. L. 8.),1851,r. 1902 (d- m.) ... 45 52 57.708 | 30 27 5.1 | 210 23 28.0 | Waugoshance Point (U.S.L.8.). 4, 202367 | 15,935.5 52, 282
81 50 07.060 | 54 25 52.6 [ 234 15 45.7 | Crame(U.S. L.8,)__ 4.351814 | 22,480.9 73,756
62 03 37.0 | 241 52 35.0 | Waugoshance nghthouse (U.S. 4.353383 | 22,562.3 74,023
Flagstaff, Grand Hotel (U. 8. L. 8 oooooooooemes 45 51 02.84 | 91 43 04 271 39 27 St. Tgnace (G. 8. L. 8.)ceemzaeeoaeas 3.81335 | 6,506.6 21,347
84 37 34.76 | 224 42 00 44 42 26 C. Mackinac Island (U SLSy.| 3.030031 | 1,122.1 681
Cross Village, Catholic Church (U.S. L. 8.),1925(d.)1 | 45 38 46.67 57 39 22 237 37 42 Cross Village (G.S. L. 8.)......_..- 3.555311 | 3,591.8 11,784
85 01 44.45 | 106 40 50 256 34 42 Skilligallee Lighthouse (U. S. L 8. 4.066315 | 11,649.7 38, 221
South Fox Lighthouse (U. S. L. S.), 1901 (d.) 45 22 42.568 | 321 37 07.6 | 141 46 27
, B I 5 . : . 7.7 | Cathead (U. 8 4.442719 | 27,715.3
§5 50 13412 | 33 40 41.3 |213 31 4.7 | N.W. Manitou (U 4471802 | 206409 353;332
Hat (U. 8. L.8.),1920 (d. M.} omecomemeeeaee. 45 49 01.282 | 67 59 15.6 | 247 56 49.1 | Hog Tsland (U S.L.S)ceieacaann 3.677667 | 4,760.7 15,619
85 18 01.280 | 287 53 52.9 [ 108 03 46.4 | Crane (U.S.L.S)......_....227C 4274206 | 18,802, 1 61, 687
325 16 58.1 | 145 26 34.3 | Goodbart (U.S. L. 8. .o . .o 4.486297 | 30,640.6 100, 527
Goudreau (U. S. L. S.), 1902 (d. m.) 45 52 16.983 | 59 22 27.1 7
I e 9 1 | 239 11 24.8 | Crape (U. S. L. S)oececeaiaeaen 4.365320 | 23,191.0 7
] §4 48 49,788 (341 13 32.9 | 1sl 15 18.6 | A.Mackinac west base (U.S.L.S.)~ | 3.995106 9:887.9 32;2&?
Waugoshancs Point (U. 8. L. S.), 1902 (d. m.).._._._. 45 45 32.65 | 29 47 01.0 {209 41 06.7 | Goodbart (U.8. L.S.)ocecomzmeeene 4.334754 | 21,614.9 70,915
84 56 20.920 | 93 37 04.7 | 273 31 26.3 | Crane (U.S. L.S. 4.009789 | 10,228.0 556
217 55 02.9 | 38 00 26.6 | Goudreau (U.S. LS. 7772777770 | 40199575 | 15,833 4 51,047
256 22 10.0 | 76 29 28.1 | A. Mackinac west base (U. S. L.8.3. | 4.123802 | 13,301.5 ! 640
0ld Macki int Li 7
@, nac Point Lighthouse (U. S. L. S.), 1902 ;2 1'; 1(5; :li??) 189 14 55.1 | 269 13 03.2 Mackmacwestbase (G.S.L.S.)~ | 352783} 3,372.0 11,063
2370 | 144 55 40.4 | 324 52 02.7 | Goudreau (U.S. L.S.).c. o ooeses 4.056481 | 11,388.9 37,365
228 21 00.3 | 48 25 53,0 | C. Mackinac Island (U.§. L. S)_.. | 4 071332 | 11,785.1 ) 665
Round Island Li 7
d Lighthouse (U. S. L. S.), 1896 (d.). ... 3,2 2(7) ‘1)3.% 57 49 16.9 | 237 44 259 Ol(dU \Tackléu;c Point Lighthouse | 4.015235 | 10,357.0 33,980
65 24 27.1 | 245 17 44.1 | A.Mackipac west base (U.S. L. S)._ 4.125439 | 13,348.7 43,79,
. 181 16 01.8 1 16 03.4 | C. Mackinac Island (U.S.L.S.).__ |3.362571 | "2,304.5 7:56f
. Helens Lighthonse (U. 8. L. S.), g i 7
g ( L.S.),1902 (d.)ommeoo .. g g} g.g? g 52 31.0 | 208 49 16.0 \\augoshance Point (U. S. L. 8.).... | 4.085374 | 12,172.3 39,935
. 5 07 154 | 237 58 21.7 Crane (U.S.L.S.) oo 4.277430 | 18,942.2 62, 146
- 316 54 17.3 | 136 58 11.7 Mackmacwestbase(U S.L.8.) | 4.013752 | 10,321.7 ,
augoshance Reef (U. S. L. S.), 191 .m.)..-
Y ), 1918 (d. m.)...__. ;i ég :143;39(5) 13(3) i«é gg.; 273 09 13.5 | Crane (U. 8. L.8.).ccooooooon 4.011117 | 10,259.3 33, 659
.2 1300 39 40.8 | White Shoal Lighthouse (U.S.L.5.) | 4.251136 | 17,829. 4 58,495
. 208 49 18.6 28 52 32.4 | St. Helena Lighthouse (U. S. L. S.)_ | 4.082753 | 12,099.1 39,695
igallee Lighthouse (U. 8. L. 8.), 1 .
gh T ), 1854 (d.)-..-._. ;g %g %‘% 1% g 0;.; z;tlsg },} 3?.3 Beaver Island (U. 8. L. S.) 4.485561 | 30,588.7 100, 356
’ 218 50 314 |53 %4 859 , : 2?8(1)2,};2 igg:';gg 25%9
. 3 . " 636. 1,459
o 322 04 20.5 | 142 08 26.2 4.083684 | 12,125.1 39, 780
angoshance Lighthouse (U. 8. L. 8.), 1902 (d.)_ ... 45 47 14.271 | 284 45 44.2 | 104 52 17.6 Waugoshance Point (U.S. L. 8.).... | 4.088767 | 12,267.8 40, 249
85 05 20.837 | 326 30 36.5 (146 31 31.4 | Crane (U.S.L.S.). ...l 3.476782 | 2,007.7 9,835
. - 35 57 49.7 | 176 58 28.2 { Goodhart (U.S.L.S.y...._. 2120 - 4.341176 | 21,936.9 71,971
ross Village (U. 8. L. §.), 1902, r. 1924 (d. m.). ..
) r d-m)..._.. gg gz g.& 123 gg (1);(1) :ligg (5)(2) 4322 g)?odhart(u S.L.8)eeeinceanes 3.640146 | 4,366.6 14,326
. 122 55 .0 |32 .6 illigallee nghthouse (U.8.L.S.). ]3.9893 | 9,682.0 31,765
. o . 48.7 | Crane (U.S.L.8.)oocemecmnne 4.178832 | 15,095.0 49, 524
urgeon (U.8. L. 5.), 1924 (d. m.)ocooooeee 45 40 52.037 | 46 35 50.8 | 226 32 28.7 | Cr
.............. . . 3 oss Village (U.S. L.8.)__.__._... | 3.925644 426.
84 59 21.910 1% ﬁ 37.2 267 46 36.4 | Skilligallee nghthouse (U S L 8). | 4153937 15:2.%3.3 %:%g
1.4 1325 51 128 | Crane (U.S. £.8.)ceoicmeeon 4.050548 | 11,234. 4 36,858

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Northern Michigan—Continued

Distance
. Latitude and ; i i
Station : Azimuth Back azimuth To station
lengitude Logarithm
garith Meters Feet
(meters)
Supplementary points—Continued
(-] ? 1" o ! ” -3 r 1”
Point La Barbe (U. 8. L. S.), 1906, 1. 1926 (d. m.).___| 45 50 24.282 [ 256 12 08.0 | 79 17 56.2 | C. Mackinac Island (U. S. L. §)_... 4.027657 | 10,658.3 34, 968
&1 45 03.481 | 271 41 18.4 | 91 47 049 | Round Island Lighthouse (US.LS.).[ 4.018160 | 10,427.0 , 209
344 04 30.5 | 164 05 25.8 OI(dU l\Siachklél!;c Point Lighthouse | 3.783237 | 6,070.7 19,917
Green (U.S.L.S.), 1926 (d-m.) .o ooooooomimoaas 45 50 07.333 [ 166 14 01.9 | 346 13 57.6 | Point La Barbe (U.S.L.S.)..._.... 2. 731396 538.8 1,768
81 44 57.541 | 268 47 55.9 | s8 53 38.1 | Round Island Lightbouse (US.L.S.).| 4.012691 | 10,296.5 33, 781
343 51 58.1 | 163 52 49.1 Ol(dU l\sisckxémc Point Lighthouse 3. 742908 5,532.3 18, 151
McGulpin Point Lighthouse (G. 8. L. 8.).ocomeen--- 45 47 13.599 ] 196 11 28.0 | 16 12 24.8 | Point La Barbe (U.S.L.S)._...... 3.787500 |  6,130.6 20,113
84 46 22.696 {237 04 19.5 | 67 11 043 [ C. Mackinac Island (U L S)....| 4.161647 | 14,509.3 47,603
260 08 56.0 89 10 48.1 [ Old Mackinac Point nghthou% 3. 528542 3,377.1 11,080
(U.8.L.8).
McGulpin (U. 8. L. S.), 1918 (d. m.) oo oooeee 45 46 47.585| 78 50 37.4 | 258 44 21.0 | Waugoshance Reef (U.S. L. S.)..... 4.063369 | 11,570.9 37,962
81 47 33.993 | 146 37 47.4 | 326 34 445 | St. Holena Lighthouse (U. 8. L. S.).| 3.999973 | 9,990.4 32, 806
Big Stone (U.S. L. 8.), 1918 (d. m.). o eimmennn. 45 45 23.698 | 187 30 37.7 7 40 26.6 | St.Helena nghthouse (U.S.L.S.).| 4.042851 | 11,037.0 36,211
84 52 57.126 | 249 36 59.0 | 69 40 50.6 | McGulpin (U.S. L. S.)ecemeciiaooo 3.871986 | 7,447.1 24,433
Cecil (U.S.L.8.),1918 (d. M) e ieeoeccmciaanaes 45 45 17.876 | 92 25 57.3 | 272 28 359 | BigStone(U.S.L.8).__....... ... 3.630359 | 4,269.3 14,007
84 49 39.763 | 165 55 46.5 [ 345 54 13.9 | St. Helens nghthouse (U.S.L.S.).| 4.059283 | 11,462.6 37,607
224 2 30.8 | 44 28 10.0 | McGulpin (U. 8. L. 8. ccemmaeno.on 3.588866 | 3,880.3 12,731
Fuyards (U. S. L. §.), 1904, 1. 1924 (d. m.) ... ... 45 55 55.673 | 13 55 55.4 [ 193 54 03.9 Bost]ancnghthouse (U S.L.S.).| 4.143786 | 13,924.7 45,685
84 22 30.733 | 81 18 39.1 | 261 16 15.7 | Goose Island (U 75 T 3.638473 |  4,349.8 14,271
Peany (U. S. L. S, 1905 (d. M.) o coemmommoemaaee 45 57 13.943 [ 328 48 50.4 | 148 55 34.3 Spﬁctac)]e Reel Lighthouse (U. S.| 4.370741 | 23,4823 77,042
84 17 39.587
31 41 41.0 | 211 36 14.0 | Bois Blanc nghthouse (G.S.L.&).1 4.272215| 18,716.1 61,404
69 32 06.7 | 219 28 310 | Fuyards (U.S. L. S} cceomeeiooo 3.838983 | 6,902.1 22,645
Buoy S (U. S L 8.)ece e cccmcmme e 45 54 40.796 [ 119 25 50.1 | 299 23 49.9 | Fuyards (U.S. L.S.)..c..oooo..oo- 3.617152 | 4,141.4 13, 587
84 19 52.313 1212 42 26.3 | 32 44 0.7 | Penny (U.S.L.8.) .ocooeio oot 3.723450 | 5,289.9 17,355
Marq (U.S. L.8.), 1926 (d. m.) oo oceo o 45 56 42.485]256 14 23.6 | 76 16 36.1 | Penny (U.S, 3.61 7
Ri 20 43.091 | 342 14 36.2 | 162 15 3.3 | Buoy§ (U. 8. A ‘.5.'_'_'fﬁﬁiﬁii’_ifiﬁi 3 862056 g:%:i i?;slg
21 21 54.8 | 201 18 40.2 | Bois Blanc Lighthouse (C. S. L. 8.).| 4.203810 | 16,002.4 52, 698
Nuns Creek (U.S. L. 8.), 1918 (d. m.). oo ._._._. 46 01 20.9%0| 8 04 27.8 | 188 03 01.4 | C. Mackinac Island (G.S.L. S 4 7 7
81 34 57.922| 43 56 334 {223 50 33.1 | Rabhit Back (U.S. e LS fieer | T 2660
55 09 59.5 | 235 05 34.8 | Grosse Point (U. 8. L.S.).....____..] 3.984692 9,653.7 31,672
Brabb (U.S.1..8.) 1919 (d. m.) ... 45 58 50.267 | 45 39 26.1 | 225 35 42.2 | Rabbit Back (G.S. 1.8 3.97 7
. . . . LS LS. . 97233 .
84 38 07.700 | 77 18 30.2 | 257 16 22.0 | Grosse Point §u.s. L. s; 345642;73 g:gg.g :1;3:6848
221 14 53.5 | 41 17 10.0 | Nups Creek (U.S. L. S.)_...._.._.. 3.701779 | 6,191.3 20,313
Charles (. S. L. 8.), 1919 (d. m.) . _ecceeo oo, 46 00 17.582 {305 28 35.2 | 125 30 41.5 | Brabb (G.S.L.S) 3
, e . . 5.8 L.S) .. .666810 | 4,643.1 15,233
81 41 03.357| O 54 32.9 | 180 54 31.0 | Grosse Point (U.S. L. S. 3.551682 | 3,561.9 11, 686
Jamieson (U.S.L.8.), 1919 (d. m.)........___.._ 46 02 26.216| 1 00 37.9 [181 00 34.0 | Brabb(U.S.L.S 7
,1919(d.m) o . . X 8. L.8) i cceeeoo....| 3.824030{ 6,668.5 s
84 38 02.236 | 27 42 33.0 | 207 40 20.8 | Grosse Point (U.S). L.S)ocec.....| 3.920799 | 8,507.4 g'lz,gﬁ
44 27 57.6 | 224 25 47.3 | Charles (U.S. L. 8.) ... 3.745337 |  5,563.4 18, 253
St. Martin Point (U, S.L.S.),1904 (d.m.).._.__.. . | 45 58 16.468 [ 308 26 22.8 | 128 29 53.0 | Goose Island (U. §
. . ( . . [ TS 3.905612 | 8,046.6 26, 400
84 30 51801 | 32 07 45.8 | 212 (8 22.6 | C. Mackinac Island (U SILUS).| 4172069 | 14,8617 48, 759
Little St. Martin (T. 8. L. S.) 1918 (d. m.) . 45 56 46.272 | 234 16 25.9 | 54 18 35.2 | St. Martin Point U L.S. 77
......... : . . 5 5. .8)......| 3.7 .
84 33 51.715| 282 15 46.3 [ 102 21 25.7 | Gooselsland (U.S ( % ._._) _______ 4.01?%2 13.8(15.3 :152?%
22 18 26.6 | 202 16 12.6 | C. Mackinac Island (L' S.L.S.)....| 4.025210 | 10,507.7 34,769
Detachee (C.S.L.8.),1026 (d. m.).cc...____..... |45 48 37.679 [ 162 46 23.1 | 342 43 47.3 | Little St. Martin (U. s L.S. 4 7
, . . . O Y .1 15,795. 4
s 30 14532 [ 203 08 358 | 23 11 300 | Goose Isiand (U. S OS5 S it | et 5 508
269 54 33.7 | 89 58 08.5 | Bois Blanc nghthouse (U.s.L.8).| 3810715 6467.2 21,218
Coats (U. 8. 1..8.),1904 (d. m.) _..__....__........_. 45 57 36.477| 2 17 029 | 182 16 57.9 | GooseIsland (U.S.L.8.)-ooooo..... 3.576798 | 3.774.0 12,382
54 25 52.313 | 51 42 47.7 [ 231 34 49.5 | C. Mackinac Island (U.S. L. 8.)._..| 4.262476 | 18,301.1 X
Brulee (U.S. L. 8.),1904 (d. m.)__..._..._. 45 58 09.552 | 292 58 33.7 | 112 59 54.0 | Coats (U. 7
L1004 (d.m) ..o 5 . . 54. S.L.§ 3. 614. 7
8 27 44.115 | 334 45 48.8 | 154 47 041 ooose(maud (U.§ N7 [ 1 5Tk géx‘a‘;g 1%?{;3
44 01 40.2 | 223 55 02.2 | C. Mackinac Island (U 8. L.8.)....| 4235485 17,1983 56,425
Point St. Martin (U, 8. L. £.), 1919 (d. m.}.c.._...... 45 58 11.873 | 98 30 08.0 | 278 25 42.0 | Brabb (U.S. L.
%4 31 57.728 [ 135 04 23.2 | 315 00 01.0 Jamlesén (. s. 1','>'.')'_'.'_'ZIIZ"""ﬁ 3&292?.3 1?,’8953 §23}3
146 25 46.5 | 326 23 36.9 | Nuns Creek (U.S. L. &) .. .___._.. 3.845677 | 7,000.3 22, 996
Isle St. Martin (U. 8. L. 8.), 1919 (4. m.).___ 45 58 11.658 [ 149 36 52.1 (329 34 21.9 | Jamieson (U.S.L.S. 5065
R B 1) P . ) .9 [ Jamieson (U.S. L.8.) . .cveae ... . 2,
84 34 27.877 | 173 41 289 353 41 07.3 .\unsCret(zk (U. 8. L)S)_..-._ %,?gg’?;i gizlsgug ?gjg%
269 52 02.1 | 89 53 50.1 | PointSt. Martin (U. 8. L. 8.)......| 3.509565 | 3,232.7 10, 606
Nine (G. 8. L.S.),1908(d. m.)..._......_.._.... 45 38 05.790 | 144 14 24.2 | 324 08 21.8 | La Fay ; 7
L1908 (Ao ML) oo . . . yette (U.S. L.S) oo ... 4.272321 | 18,720 61,419
.84 12 56.300 [ 201 28 29.7 | 21 31 49.7 Spﬁctszigle Reef Lighthouse (U, S. | 4.217362 18, r 54,119
74 (U. 8, L.8.),1907, . 1927 (d. m.) . ._.___..____..._. 45 39 50.757 | 169 51 33.9 | 349 50 23.1 | La Fa 7
B f - - . X E 3 vette (U.S. L. S.) oo ccae eean 4.083893 | 12,130.9 39,799
84 19 43.784 | 230 45 24.0 | 50 53 35.8 Spﬁct.ac)le Reef Lighthouse (U, 4.282518 | 19,165.4 62,878
! 290 07 356 110 12 27.0 ' Nine (G.8. L.S) o ooveoaaooa 3.973120 ' 9,399.8 30,839
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GEOGRAPHIC POSITIONS—Continued
Northern Michigan—Continued

Distance
i Latitude and i imuth To station
Station longitude Azimuth Back az Logarith | rorers Feat
(meters) h
Supplementary points—Continued o Y o, ” o -
57 (U. 8. L. 8.), 1907, 1. 1927 (d. m.) - .oeoemcmcmmaens 45 43 13.214 | 254 55 28.6 | 75 07 34.1 | Spectacle Reef Lighthouse (U. S. | 4.355327 | 22,663.5 74,355
84 25 00.647 .S,
311 31 296 | 131 35 228 | 74 (U.S. L. S)ucicicimimnaes 3.974165 | 9,422.5 30,914
i r.S. L. S.), 1007 (d.)1.] 45 40 0S.43 | 180 21 32 0 21 33 |57(U 3.756250 |  5,704.9 18,717
Cheboygan Point Lighthouse (T. S. L. §.), 1907 (d.) I T o1 o5 o4 24 (0. 351015 | 7.110.7 23329
TS e e e e 45 40 2201 | 229 22 25 49 25 49 | 57(U.S. LS. e coemeaana-e 3.900679 | 8,122.3 26, 648
64 (C. 8. L. 8.0 e e 81 20 5470 | 273 52 54 93 56 16 ctilebo\ganPolntnghthouse(U. S.| 3.788775 | 6,148.6 20,173
8)
i IS - L 45 41 4121 |322 44 36 | 142 46 02 | T4(U.S L.S) oo 3.631820 | 4,283.7 14, 054
Poe Reef Lighthouse (U. S. L. 8.)t__. 81 21 43.58 | 57 30 59 237 28 30 Cl;fbgygauPothlghthouse(U. S. | 3.726755 | 5,330.3 17,488
)
78 (U B YU 45 37 16.564 | 135 00 47.0 |314 59 56.9 | Nine (U.S.L.8) . _.occcecoooon. .- 3.332246 | 2,149.0 7,051
78 (U. 5. L. 8, 1909 (. m.)-..-...- 84 11 46,157 | 195 00 385 | 15 03 08.3 Splelcbsag.e Reef Lighthouse (U. S.| 4.242160 | 17,464.7 57,299
. B0 T 45 34 28.804 | 140 04 30.9 [320 02 16.9 | 78 (U.S. L.S) .. _ieoooeioi. 3.820644 | 6,755.3 22,163
Mast 1909 (U. 8. L. 8.3, 1909 (d. m.) 81 08 260521180 31 09.7 | O 31 163 Spectac)le ‘Roet Lighthouse (U, S.| 4.343354 | 22,047.2 72,333
. I YO 45 29 25.056| 138 49 21.1 [318 44 51.0 | Mast 1909 (C.S. L.S)._oocooo ... 4.005730 | 12,466.1 40,899
Hammond (U. §. L. §.), 1908 (d. m.) B 02 07.517 | 165 45 1001 |3i5 40 5.1 | Spectaclo Reel Lighthouse (U. 8. | 4.510892 | 32,425.9 106, 354
Mile Point (U MY 45 28 50.179| 9 14 14.2 | 276 08 48.4 | Hammond(U.S. L. S).-.cco_.. . 3.900243 | 9,982.6 32,751
Forty Mile Point (U. 8. L. §.), 1903 (d. m.)... S 54 30,527 | 151 14 20.2 |331 04 296 Spectacle Reel Lighthonss (U, 8| 4560414 | 37,1034 121,730
.8
i .S.L.S. (TR %) DR 45 24 51601 | 8 35 42.0 | 263 26 559 | Bruder (U.S. L.S). _._._.......... 4.208716 | 16,170.2 53,052
Adams Point (U. 8. L. 8.), 1905 (d. m.) & 42 505001116 11 423 | 206 03 20.9 | Forty Milé Point (U.'S. L. 8).. 1.t 4.223302 | 16,726.0 54,875
Rogers, courthouse (U. 8. L. 8.) .. ceoeeemeeenn . 45 25 16.557 | 72 31 07.4 | 252 %6 38.2 | Bruder (C.S.L.S). .. cco..o____. 3.935516 | 8,620.2 28, 281
83 49 00.288 | 132 36 58.2 [312 33 02.9 | Forty MllePoint (U S LSy 3.088840 | 9,746.3 31,976
275 34 24.9 | 95 38 41.9 | Adams Point (U.S.L.8.)— .- 10 3.896650 | 7,882.2 25, 860
Twin Lakes (U. 8. L. §.), 1904 (0. T.)cceememneocnn.. 45 20 11574353 41 03.1 |173 41 38.8 | Bruder (U.S.Y.S). . ....._____.| 3.996080 | 9,910.4 32, 514
83 56 08.430 | 97 41 231 | 277 28 17.4 | Phillips Hill (G.S. L. 8.)..._.2. ] 4.382481 | 24,125.8 79,153
Bootjack (U. 8. L. 8.), 1005 (d. M.} ceeeceeeemaemens.. 4 57 21820 334 32 54.9 |15¢ 38 16.4 Q%cm(;le Reef Lighthouse (U. 4.352618 | 22,522.6 73,893
L ddd
37 17 49.6 | 217 11 00.2 | Bois Blanc Lighthouse (U. S. L. 8.).| 4.307901 | 20,318.9 66, 663
Beaver Tail (U.8.L. S.), 1903;r. 1919 (d. m.)..._.__. ;i ?(7) ig.ggg 353 10 08.2 | 173 11 33.4 Spsectac‘e Reef Lighthouse (U. 8. L. | 4.333907 | 21,572.8 70, 777
’ 48 26 03.7 | 228 15 17.9 | Bois Blanc nghthouse (G.S.L.S.).] 4.414245 | 25,956.4 85,159
81 24 11.3 | 261 20 14.6 | Bootjack (U.S. L. 8.) cecececnan ... 3.855537 | 7,170.3 23, 525
St. Vital (U. 8. L. 8.), 1905 (d. m.) + ceeccemcemcemnees 15 5 g.% 20 37 45.6 | 209 31 40.6 | Spectacle Reef Lighthouse (U. 5. L. | 4.346883 | 22,227.1 72,923
) 92 54 46.1 (272 43 18.6 | Bootjack (U.S. L.8.) 4.314429 | 20,626.7 67,673
98 51 19.1 | 278 43 48.2 | Beaver Tail (U.S. L. 4.135797 | 13,670.9 44,852
Albany (U. 5. L. 8.), 1005 (d. m.) . - ooceomomemmonaee 85 58 .08 | 7 3 30.0 | 187 34 541 Spsec)tacle Reef Lighthouse (U. 8. L. | 4.338652 | 21,800.8 1,554
’ 87 5 08.3 | 267 53 06.9 | Beaver Tail (U.S. L.S.)...._.._... 3.735460 | 5,438.3 17,842
Saddlebag (U. S. L. 8.), 1905 (d. M.) . eeeemrememeeee... 45 57 09.714 | 282 24 54.4 | 102 26 31.3 | St. Vital (U.S. L. S.)...ccooooo_ ... 3.473139 | 2,972.6 9,753
84 02 02,989 | 22 01 31.0 | 201 57 02.7 stec)tacle Reef nghthouse (G- L] 4.333181 | 21,53.8 70, 659
107 42 05.6 | 287 39 12.9 | Albany (G.S. L.S.).__....... e 3. 734633 5,427.9 17, 808
Huron Point (U. 8. L. 8.), 1916 (d. M.)-ceemnroeeen. 45 57 56.051 | 290 09 02.3 | 110 12 10.4 | St. Vital (U.8. L. S.) .cceee..o. 3.778354 | 6,002.8 19, 694
84 04 09.839 | 207 37 50.3 | 117 39 2L5 taddleba%(u S.1.8). 3.489053 | 3,083.6 10,117
85 06 26.1 | 275 05 04.6 | Albany ( L.sy. .l 3.389072 | 2,440.5 8,036
150 Neebish (U. 8. L. 8.), 1894 .. oeoommeooeamnn.. 46 18 39.613 | 213 15 01.2 | 33 18 55.2 | Laird (U.S. L.S)._ ..o 4.100250 | 12,506.5 41,327
84 07 40.199 | 319 39 42.4 | 139 45 51.9 | Salters Hill (U 35 P00=5 D 4.298032 | 16,9040.7 ;
19 Hay Lake (U. 8. L. 8.), 1894 (d. 1m.) oo oo oooe.. 46 22 01.645] 254 07 46.8 | 74 16 20.8 | Laird (U.S. L.S) ... 4.197689 | 15,764.8 51,722
84 14 06.760 | 306 59 5.4 | 127 04 31.1 | 0159 Neebisb (U 5. L, S). 4.015226 | 10,356.8 33,979
314 48 52,3 | 134 59 41.4 | Salters Hill (U. 8. L. S.)...... 2. 4.433652 | 27,142.6 89,050
Ross (U. 8. L. 8.), 1894 (d. m.) oo cemmeeaee . 46 14 47.230 | 161 40 37.2 | M1 39 16.9 | (150 Neebish (U S.L.8Yeoeenen. 3.878460 | 7,588.9 24,799
84 05 40,142 | 194 21 48.6 | 14 24 22.1 [ Laird(U.S.L.S) | 42e1943 | 18 278.6 59,969
303 46 32.2 | 123 51 21.3 | Salters Hill (U S L8y il 4013091 | 10,327.4 33,882
Winter Point (U. 8. L. 8.), 1804 (d. M.} ___..ccveeo.. 46 12 56.983 | 231 05 14.3 | 51 07 36.5 | Ross(U.8. L.S) ...o..ooo...._.. 3.734124 | 5,421.6 17,787
84 09 06.063 | 280 18 41.3 | 100 25 52.4 | Salters Hill (U. §. L. §). 2222200000 £114513 | 13,017.1 42,707
Rocky Point (U.8.1L.8.),1804 (d. m.) .. __......_... 46 10 44.190 { 150 38 54.3 | 330 37 36.7 | Winter Pomt (U S.L.8)ceeu-. 3. 672515 4,704.5 15, 435
84 07 18.479 | 194 18 24.5 | 14 19 29.0 [ Ross(U.S. L | asse00s | 7,744.7 25, 409
260 27 14.0 | 8 33 08.3 | Balters Hill (U. % 3 TR 4027243 | 10,647.4 34,032

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Northern Michigan—Continued

Distance
Station Latitudesnd | iy | Back azimuth To station
longitude Logarithm
(imeters) Meters Feet
Supplementary points—Continued
” o ’ ’” o ’ "
Point aux Frenes (U.S.L.S), 1894 (d. m.)___._......| 46 07 534.511 | 126 07 47.0 | 306 03 45.5 Rocky Point (U. S L. [0 OO 3. 949028 8,892.6 29,175
84 01 43.616 | 134 34 58.2 1314 29 30.1 Winter Point (U.S. L. 8.} cccaeoooo 4. 124349 13,315.2 43, 685
205 22 56.6 25 24 48.3 | Salters Hill (U. 8. 1. S) ............ 3.888977 T, 744.2 25,407
Raber (U.S. L. 8.), 1894 (d. m.)..ooooooviaiiimmnns 46 03 57.368 | 181 32 12.4 1 32 19.0 | Pointaux Frenes (U.S8. L.8.)_ ... 3.864784 |  7,324.6 24,031
84 01 52.7 193 47 43.9 13 49 42.1 Salters HiN(G. S. L. S)eececaeon-- 4.168616 14,744.0 48,373
Fort St. Joe (U. S. L. S.) (Canada), 1894 (d. m.)._....| 46 03 47.484 | 92 41 48.9 | 272 38 09.3 Raber (G. S. L. 3. 816892 6, 559. 8 21, 522
83 56 47.892 ] 140 14 25.3 | 320 10 52.2 Point aux Frenes (U S.L.S.)._. 3.99677 9,925.9 32, 565
168 19 33.7 {348 17 52.1 Salters Hill (U. 8 4.174133 | 14,932.5 48,991
Bacon Island (U.S. L. S.), 1894 (d. m.) ..o _....o-. 46 03 28.513 | 45 09 22.9 | 225 05 347 Detour (U. S 3. 983284 9,622.4 31, 569
83 49 35.006| 93 38 45.5 | 273 33 33.8 Fort St. Joe( 3.969474 9,321.2 30, 581
141 03 16.0 | 320 5 22.4 | Salters Hill 4.291605 | 19,570.6 64, 208
Drummond (U. S. L. S.), 1894 (d. m.) .o ooaeaaen 46 00 04.518 | 82 39 33.4 | 262 37 26.4 PDetour (U. 3. 583464 3,832.3 12,573
83 51 55.512 | 137 37 16.7 | 317 33 46.3 Fort St. Joe 3. 969580 9,323.5 , 589
156 38 34.3 {336 33 22.1 Salters Hill (U 4.369855 | 23,434.5 76, 885
205 36 08.0 25 37 49.1 Bacon Island (U. 8. L. S) ........... 3. 844165 6,985.0 22,917
Burnt Point (No. 220) (U. S. L. 8.) (Canada), 1894 | 46 05 44.902 ] 316 40 30.1 136 42 43.1 Bacon Island (U S. L. S) __________ 3. 762445 5,786.9 18, 986
(d. m.). 83 52 39.811 ) 354 49 02.8 | 174 49 34.6 Drummond (U . L. 4.023358 | 10,552.6 34,621
14 30 51.7 194 29 16.4 Detour (U. S 4.055467 11,362.3 37,278
Harbor Island (No. 281) (U.S.L.S.), 1894 (d. m.)_.__[ 46 03 09.317 | 61 50 32.3 | 241 44 05.8 Detour (U.S. L. S.) . .cccecmuuaan 4117543 | 13,108.2 43,006
83 45 55.097| 97 09 54.2 | 277 07 15.8 | Bacon Island (U.S. L. 3.678178 4,766.3 15, 637
118 57 15.0 | 298 §2 23.5 Burnt Point (U. S. L. 8. 3.997192 9,935.6 32,597
Detour Lighthouse (U.S.L.S8.), 18041 . ... 45 57 20.94 | 181 07 14 1 07 17 Detour (U.S. L. S.)__.c..-e 3. 659010 4, 560. 5 14,962
83 54 56.28 | 217 35 47 37 37 &7 Drummond (U. S. L. 8.)cco..c. 3.804529 6,375.7 20,918
Parisian Island (U. S. L. S.) (Canads), 1895 (d. m.)..| 46 40 03.062 | 279 47 54.9 | 100 00 41.8 Pennefather (U.S. L. 8.)ceoaoceenan 4.357297 | 22,766.5 74,693
84 43 43.444 | 345 57 57.1 166 01 01.8 Iroquois (U.S. L. 8.) oo cevamacanaa- 4.349847 | 22,379.3 73,423
Havilland (T. S. L. S.) (Canada), 1895 (d. m.)__.._.. 46 47 16.933 | 23 05 48.4 | 202 57 18.4 Iroquois (U.S. L. S.) o ccecamcoacna- 4.581512 | 38,151.5 125,169
84 27 47.562 | 56 40 06.2 {236 28 30.2 Parisian Island (U.S. L. S.).___.__. 4.385978 | 24,320.8 79,792
353 04 50.5 | 173 06 02.4 Pennefather (U.S. L. S.)o_.._..... 4.241573 | 17,441.1 57,221
North Sandy (1895) (T. S. L. S.) (Canada), 1895 (d. | 46 49 28.551 17 33 01.7 | 197 29 52.5 | Parisian Island (U S L.S)eeaaeee 4,262729 | 18,311.7 60,078
m.). 84 39 23.692 (285 19 20.1 105 27 47.6 Havilland (U S.) 4. 184964 15, 309. 6 50, 228
321 37 35.9 | 141 47 14.7 | Pennefather (U S L. 4,435180 | 27,238.3 89, 364
Batchewana west base (U. S. L. S.) (Canada), 1895 | 46 52 40.296 | 32 16 27.2 | 212 08 0L.5 Parisian Island (U.S. L. 8.) . _._... 4.441448 | 27,634.3 90, 664
(d. m.). 84 32 09.309| 57 17 12.4 | 237 11 §5.6 | North Sandy (1895) (U S L. 8.} 4.039138 10,943.0 35, 902
330 55 05.5 150 58 16.5 Havilland (U. S 153 JR 4. 057751 11,422.2 37 474
Batchewana east base (C. S. L. 8.) (Canada), 1895 | 46 53 26.685 4 55 12.1 184 54 38.3 | Havilland (U. 8. L.S.) ... ccccue-- 4.059162 11,459. 4 37,596
(d. m.). 84 27 01.2267 65 01 00.9 |244 51 59.2 | North Sandy (1895) (U.S8. L. S.).... 4, 239602 17,362.1 56 962
77 38 43.3 | 257 34 88.3 Batchewansa west base (U. 8. L. 8.). 3. 824676 6,678.5 21,9011
Mamsinse (U. S. L. 8.} (Canada), 1869; r. 1895 (d. m.).| 47 01 35.818 3 35 01.9 | 183 32 50.0 | Iroquois (U.S.T.8.)ocemmcamaaaca- 4,790660 | 61,753.3 202, 602
84 36 28.135| 13 03 12.5 {192 57 54.9 Parisian Island (U S. L. 8.) 4.612483 1 40,971.6 134, 421
337 23 20.1 157 29 40.2 | Havilland (. 8. L. 8.) . cocmmeaaee 4.458171 | 28,719.1 94, 223
Crisp (U.S.L.S.), 1885 (d. m.) . . oo 46 43 44,178 § 235 50 40.7 56 18 56.9 | Mamainse (U. 8. L.S.) .- 4. 773061 §9,300.9 194, 556
85 15 12.011 | 263 30 02.0 84 04 34.1 | Havilland (U.S. L.S.).... 4.783347 | 60,722.1 199, 219
. 279 27 58.8 99 50 53.2 | Parisian Island (U. 8. L. S.) 4.600607 | 40, 701.2 133, 534
301 49 12.9 1122 15 09.9 | Iroquois (U.S.L.8S.)ccmmmmcaaacne- 4,730821 | 53,804.8 176, 525
Caribou Island Lightbouse (U. 5. L. 8.) (Canada), | 47 20 21.912|200 11 39.4 | 111 05 156 | Mamainse (U.S. L. 8)ueorineceaes 4.994083 | 08,646.8 323,644
1895. 85 49 32.607 | 327 07 41.3 | 147 32 49.2 [ Crisp (U.S. L. 8.} ccmmcmcmciccccnan 4,906418 | 80,615.4 264, 486
Whitefish Point (U. 8. L. 8.), 1805;1. 1910 (d. m.)... | 46 46 12.814 | 78 33 53.4 | 258 21 02.2 | Crisp(U.S. L.8.). . eeemcueee- 4.360565 | 22,%8.5 75,257
84 57 33.177 | 223 05 04.8 43 20 28.5 | Mamainsc (U.S8. L. S).. ] 4592263 | 39,107.8 , 306
255 13 46.3 75 27 00.5 North Sandy (1895) (U. 8. L. 8.)- 4,378075 | 23,882.2 78,354
302 51 22.7 | 123 01 26.8 | Parisian Island (U.S. L.8.)........ 4,322165 | 20,997.4 68, 889
Korsh (U. 8. L. 8.) (Canada), 1893, r. 1894 (d. m.)__._| 46 34 12.976 0 33 06.5 | 180 33 025 Larke (U. S. L. 8.) ccccerececaeee- 4.000197 | 12,308.3 40, 381
84 23 14.411 62 24 20.9 (242 12 33.7 Iroquois (U S.L.S.)- - 4.370376 | 23,462.8 76,977
268 47 53.3 88 54 39.2 | Rankin Mountain (U. 8. L. 8.)..--- 4.075733 11,905. 1 39,059
Azimuth (U. S. L. 8.) (Canada), 1883 (d. m.)......... 46 34 28.415] 12 23 59.0 | 192 22 23.9 | Larke (U S. L 4.114807 | 13,025.9 42 736
84 21 08.892] 81 11 17.2 {261 09 46.0 | Korah (U . S.) 3. 432169 2,705.0 8,875
Mirron (U.S. L.8.), 1883 (d. m.) oo 46 29 03.549 1 77 18 12.2 | 257 11 18.9 | Larke(U.S. L. 8.)ccoamcaaoocn- 4.095902 | 12,471.0 40, 915
84 13 49.843 | 128 30 30.0 | 308 23 40.3 | Korah (U. 8. L.S J| 4186522 | 15,364.6 , 409
136 51 33.1 316 46 14.5 Azimuth (U. 8. L. - 4. 135858 13,672. 8 44, 858
179 17 49.5 | 359 17 45.4 Rankin Mountain (U - 3. 990927 9,793.3 32,130
8oo east baso (U. 8. L.8.), 1883 (d. m.) v 46 290 12.836 | 146 04 56.9 | 326 01 24.5 | Korah (U.S.L.S)).. 4.048130 | 11,172.0 36, 653
84 18 21.684 | 210 48 10.1 30 51 233 Rankin \lountain (T.8. L. 4.04414R8 11,070.0 36,319
272 48 14.5 92 51 31.7 | Mirron (U.S.L. 8. )...-....... 3. 763821 5,805.3 19, 046
Ste. Marie (U. S. L. S.) (Canada), 1893 (d. m.)..._._. 46 31 04.573 | 10 17 24.9 | 190 17 03.6 | Soo east base (U S.L.8)...... 3. 544883 3, 506. 6 11, 505
84 17 52.315| 47 08 56.3 {227 04 68.7 | Larke(U.S. L. 8)._....._. 3.979415 9,537.1 31, 200
219 46 46.1 39 49 38.0 | Rankin Mountam (U.8. L. 7,882.3 25, 861
305 50 03.1 126 52 59.0 | Mirron (U.8. L. 8.) e ccmcaccccnanaas 6,379.4 , 930
So0 west base (U.S.L.8.),1893(d. m.)._oouemeo .. 46 29 58.130 | 239 38 07.3 59 40 06.5 | Ste. Marie(U.S.L.S.).__........ 5 4,060.6 13,322
84 20 36.674 | 205 53 52.2 | 115 55 30.1 | Soo east base (U.8 8. L. 8.) e aeeae 3. 505229 3,200.6 10, 501
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GEOGRAPHIC POSITIONS—Continued

Northern Michigan—Continued

Distance
Station Latioudeand | Azimuth | Back azimuth To station Lorarithm
garit
(meters) Meters Feet
Supplementary pointis—Continued
Q ’ ” o r ” - ’ 17”
So0 (U.S.L.8.), 1893 (d. m.) oo 46 29 08.614 | 211 38 04.1 31 38 36.1 } Soo west base (U. S. L. 3. 254282 1,795.9 5,892
81 21 20,847 | 231 08 09.4 | 51 10 40.6 | Ste. Marie (U.S. L. 8. 3.756556 |  5.708.9 18, 730
268 01 40.3 | 88 03 50.2 | Soo east base (U. 5. L. S. 3.582471 | 3,823.6 12, 545
Ant (U. S. L. S.) (Canads), 1904 (d. m.) .. .o.._.__. 45 50 06.831 | 341 07 5.1 |161 11 38.6 | Duck Island (U 8. L.SYecceeaans 4327520 | 21,258.3 69, 745
§3 03 09.535 | 113 19 17.1 | 293 06 47.9 | Reid (U.S. L. 8. movoooooooooes 4.388991 | 24,490.1 )
Lyun (U. 8. L. S.) (Canada), 1904 (d. m.). o ooo.__. 45 51 40.221 | 116 51 45.1 1206 44 18.7 | Reid (U.8. L. 8)occoommmmenos. 176508 | 15,017.5 49,270
83 10 11481 | 287 31 5.4 {107 36 5.1 | Ant(U.S.L.S.). .. 3.980003 | 9,550.0 31,332
325 08 11.4 | 145 17 01.2 | Duck Island (U.8. L. 8.y .2200000 4447300 | 28,000.7 91, 895
Boom Point (U. S. L. S.) (Canads), 1904 (d. m.)_._.. 45 50 59.500 | 264 57 10.1 | 8 05 09.9 | Lynn(U. 8. L.S)onemeroomemenne. 4.160804 | 14,481.2 47,510
83 21 20.174 {305 24 15.8 |125 41 04.5 | Duck Island (U.S. L. 8)..-22227000 4.572047 | 37,406.5 122,724
Lime (U. S. L. 8.) (Canada), 1904 (d. m.)...._.._._... 45 52 29.560 [ 201 38 00.3 | 111 40 08.0 | Lynn (U.S.L.S)emeecoenmnnn-. 3.615821 | 4,128.8 13,548
83 13 09.395 | 320 57 38.7 | 141 08 36.0 | Duck lsland (U.S. L 4498810 | 31,536.2 103, 465
75 19 50.0 | 255 14 06.8 | Boom Point (U.S. L 4039252 | 10,845.9 35,912
Western Duck (U. S. L. 8.) (Canada), 1904 (d. m.)._.| 45 45 52.802 | 355 30 45.5 | 175 31 17.5 | Duck Is]zmd (U S.L.S). A 4000414 | 12,3144 40, 401
82 58 36.50¢ | 143 05 29.3 {328 02 13.6 | Ant(U.S.L.S)__._ 3.001762 | 9,812 1 32,192
Walkhouse (U. S. L. S.) (Canada), 1904 (d. m.).._._. 45 47 02962 | 27 27 07.3 1207 22 59.3 | Duck Island (U.S. L.S) 4.211400 | 16,270.5 53,381
82 52 05580 | 75 39 16.8 | 235 3% 36.5 | Western Duck (U. 8. L. S. 3.040480 | 8,719.4 28, 607
Burnt Poiut (U. S. L. S.) (Canada), 1904 (d. m.)____. 45 48 18.553 | 289 52 157 | 109 55 49.8 | Walkhouse (U.S. L.S.) e ooeeeeen. 3.836086 | 6,856.2 22,494
82 57 04.075]| 23 5 087 | 263 55 02.4 | Western Duck (U. 8. L. 8. 3.692228 | 49230 16,152
113 00 00.6 | 292 55 38.5 | ANt (U.S.L.S)eoomeoooomnoaee. 3.932005 | 8, 568.5 28,112
Misery (U. S. L. 8.) (Canada), 1904 (d. m.). __..._.__ 45 46 36.130 | 50 09 58.8 | 230 01 00.0 { Duck Island (U S. L 3 P, 4.326760 | 21,220.7 69, 622
82 45 19390 | 95 26 00.8 [ 275 21 09.7 | Walkhouse (U - OO 3.945174 | 8 814.0 28,917
Gatacre (U. S. L. 8.) (Canada), 1904 (d. m.).....___. 45 45 21.826 | 66 23 10.6 | 246 08 58.6 | DuckIsland (U.S.L.8)..._.._.. 4.440138 | 28,127.9 92,283
82 38 01,682 | 103 40 37.6 | 283 35 24.0 | Misery (U.S.L.S.)oooonoomoooon 3.98822¢ | 9,732.5 31,931
Chicago to Toledo
Principal points
Michigan City (U. §. L. S.) (Ind.), 1874,1. 1935 (d. m.)..| 41 41 07.633
52 20.178
Springville (U. S. L. S.) (Ind.), 1874, 1. 1935 (d. m.).__| 41 39 52.662 | 125 55 50.70 | 305 50 37.92 | Michigan City (U.S. L. 8).o.c..o.. 41277279 | 13,419.24 44,026.3
’ 86 44 29.992
7 IR JRU 1 54 10100 | 23 52 1218 [ 203 46 31.57 | Springville (T. S. L. S) ..... 4.4657410 | 29,224.00 95,879. 4
Bald Tom (U. 8. L. 8.), 187, r. 1877 {d. m ) 5 35 toae| 2 37 40.63 | 230 06 4627 | Michigan City (. 8. L S)11107| 44605028 | 29,478.33 | 96,7135
. . I VU 1 41 45.730 | 105 01 39.05 | 284 53 47.48 | Michigan City (G. S. L. 8.) 42203493 | 16, 057.01 55.633. 1
Galena (U. §. L. 8.) (Ind.), 1877, 7. 1985 (d. m.) ?;o 40 31513 | 195 07 4042 | 15 10 4217 | Bald Tom (U.S. L. §.). ... 4.3817147 | 24,083.23 79,013.1
45 04 36 Azimuth mark.
i ), 1877, T. M. 1 40 05005101 40 5181 [ 281 33 37.35 | Galena (U.S.L.S. 4.1882862 | 15,427.17 50,614.0
Carlisle (U. S. L. S.) (Ind.), 1877, 1. 1935 (d. m.) 2456 2 03555.178 161 35 23.00 | 341 31 10.25 | Bald Tom (U.S. L. 8- 1110 4.4437413 | 27,780.58 91,143.5
203 24 07 Azimuth mark.
.8.1L.5.),1877, 1. 1932 (d. m.). . ..._...| 41 46 44.811 | 38 08 28.07 | 218 03 49.56 | Carlisle (U.S. L. 8. 41052044 | 15.674.89 51,426.7
Bertrand (U. 5. L. 8.), 1877, r. 1962 (d, m.) 86 22 39,710 | 69 40 00.52 | 249 28 07.00 | Galena (U.S. L.S).. sa2ir | dsla | 85 7le s
127 19 19,35 {307 10 26.30 | Bald Tom (G.S. LS. 4.3647603 | 23,161.1 987,
.S.L.S. 3, 1877, 1. 1935 (d.m.). .| 41 38 52985 | 95 24 39.16 | 275 13 13.15 | Carlisle (U.S. L. S.) oo oemnet 4.3799055 | 23.983.11 78, 634, 6
Penn (U. 8. L. 8.) (Ind.), 1877, r (d.m 8 12 26.089 | 135 47 46.92 | 315 40 58.62 | Bertrand (U. S. L. 5) .............. 4.3080382 | 20,325.36 60, 681. 1
i 5.8.L.8), 1877, 1. 1920 (d. m.). .. _..o.... 41 48 09211 | 8 57 49.68 188 56 31.83 | Penn (U.S. L. S) __________________ 42398528 | 17,372.12 56,995.0
Milton (U. §. L. 8., 187, r. 1920 (4. m.) 8 10 20122 | 60 44 44.73 | 240 31 59.81 | Carlisle (G. 8. L. §.).. 44838450 | 30,465, 08 \900.7
81 17 .95 | 261 09 27.08 | Bertrand (U. 8. L.S.) 17, 069. 02 56, 000,
. . . ,r. 1935 (d. m.)._... 41 40 59.910 | 83 2¢ 47.96 263 08 5292 | Penn (U.S.L.S) oocooioioooo 4.5216021 | 33,465.87 | 109,795.9
Jeflerson (U. 8. L. 8.) (TInd.), 1878, r d.-m) 48 29.405 | 113 35 58.25 | 293 21 19.64 | Milton (U. S. L s) _________________ 4.5217349 | 33,245.66 | 109,073.5
Calvin (U.8. L. 8.), 18%, r. 1885 (d. m.) ... . ..._._. 41 ﬁ ;ggg 3«23 gill %gz ég 22'6' (4)‘1_2 -{gggs((m (UI?SL)S) --------------- 2'42905300981628 é?,:;’gg% lgygﬁ)?
3 . 62 7 - . , . y .
79 55 16.41 | 250 45 14.63 | Milton (U. 8. L. §)) 43255703 | 21,162.66 69, 431. 2
: . e 41 40 22346 | 12 36 50.20 | 192 35 10.33 | Jefferson (U. s ) T3} P 4.2000509 | 15,883.67 52,111.7
Porter (U. S. L. 8.) 1878, r. 1935 (d. m.) 55 45 £0.400 | 96 20 39.93 | 276 23 21.74 | Calvin (U. 8. L. 8. . 1.1 41195555 | 13,169.08 43,205.6
Sherman (U. 8. L. 8.), 1878, r. 1985 (do m.} . _ocon_...| 41 50 48.456 | 58 30 55.37 [ 238 16 44.38 | Jefferson ( 4,5];1_3229 gétlsi)gg 1;%,3{%(1}
85 27 11.854 | 84 16 28.19 | 264 03 56.07 | Porter (U. 4. 4175467 154, T
8 25 46.64 | 268 06 56.14 | Calvin (U. 45023742 | 39,117.78 2,
7 2
. 8. L. 8. ), 1878,1. 1635 (d. ). | 41 42 20.658 | 80 24 11.40 | 260 16 23.56 | Jefferson gU 4.2174316 | 16,498.01 54,127.
Van Buren (U. 8. L. 8) (nd.), 1878, 1. 1965 (4. m)--) 2 38 20 057 | 118 52 28.67 | 208 40 02.27 | Calvin (U. § 44701607 | 20,523.01 |  96,860.1
134 56 20.73 [ 314 50 12.14 | Porter (U. S 4.2562707 | 18,041.42 59,190.9
220 42 09,78 | 40 48 3239 | Sherman (U 43078264 | 20,315.45 66, 651. 6
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GEOGRAPHIC POSITIONS—Continued

Chicago to Toledo—Continued

Distance
Latitude and : N :
Station longitude Azimuth Back azimuth To station Logarithm N, et
(meters) eters 08
Principal points—Continued
(-] ’ 1L o ’ r” o ’ r?
Mongo (U. S. L. 8.) (Ind.), 1878, 1. 1935 (d. m.) . __ _.. 41 41 34446 | 93 31 1196|273 17 27.37 | Van Buren (U.S. L. 8.)....._...... 4.4575208 | 28,676.74 94.083.6
85 16 08.096 | 138 10 13.85 | 318 02 51.70 { Sherman (U.S. L. S.).__...._..._... 4.3609836 | 22, 960. 62 75,330.0
Bronson (U.8.L.8.),1878(d. m.)-o.ooooooo_... 41 51 22333 6 31 27.36 (186 30 27.60 | Mongo(U.S. L. S.) . .cooeicees 4, 2613925 18, 255. 45 59,893.1
85 14 38.39¢ | 86 37 4233 | 266 29 19.63 { Sherman (L S.L.S. ) IO 4.2408542 | 17,412.22 57,126.6
Fremont (U.S. L. S.) (Ind.), 1878, r. 1935 (d. m.}.____| 41 42 31.981 | 86 04 15.45| 265 52 10.52 | Mongo (U.S. L. S.)......____....... 4.4024177 | 25,259.09 82,870.9
84 57 58.378 1125 21 40.94 | 305 13 34.62] Bronson (U.S.L.S.). ... 4.4518252 | 28,302.53 92,855.9
161 14 04 Azimuth mark.
Quiney (U.8.L.8.),1878(d. M.} oo cameee e 41 §7 39.906 7 28 19.51| 187 26 33.52| Fremont (U.S. L.S.)__............. 4.4510274 | 28, 250. 58 92, 685. 4
84 55 19.473 | 66 32 39.22 | 246 19 45.12 | Bronson (U.S. L.S)..._....._..... 4.4644925 | 29, 140.20 95,604.1
Reading (U. 8. L.8.),1878;r. 1932 (d. m.)_._.__.___.. 41 50 05.966 | 53 09 55.64 | 233 00 57.77 | Fremont (U.S.L.S.).._....__..._... 4.3677752 | 23,322.51 76,517.3
84 44 30.974{ 133 11 3719} 313 04 24.12| Quiney (U.S. L. 8.y o iaeoo 4.3114257 | 20,484.51 67,206.3
Hillsdale (G.S.L.S8.), 1878, r. 1879 (d. m.).......____| 41 55 14.163} 38 44 19.50 [ 218 40 38.99 | Reading (U.S.L.S.)_........_..... 4.0858350 | 12,185.27 §9, 977.8
84 39 00.509 | 101 22 0262 | 281 11 08.32| Quincy (U.S. L. S.)ocaeoa ... 4.3616403 | 22, 995,37 75,444.0
Pittsford (U.S.L.S.), 1879, r. 1935 (d. m.) .. _......_. 41 49 33.170 | 92 46 57.45{ 272 36 36.50 | Reading (U.S.L 4.3326111 | 21, 508.55 70, 566.0
84 28 59.920 { 127 16 35.45] 307 09 b54.56 | Hillsdale (U.S.L 4. 2403609 17, 392. 46 57,061.8
310 08 10 Azimuth mark.
Wheatland (U.S.L.S.), 1879, r. 1935 (d. m.) ... 41 55 06.245| 12 46 59.39 | 192 45 51.96 | Pittsford (U. S. 4.0227173 | 10, 537.01 34, 570.2
84 27 18.893 | 68 49 33.01 ] 248 38 04.06 Readmg (U. 8. 4.4071950 | 25, 538.48 83,787.5
90 55 50.67 | 270 48 01.93 | Hillsdale (U. S. 4. 2087013 16, 169. 68 53, 050.0
Bunday (G.S8.L.S.),1879,r. 1932 (d. m.).__........} 42 03 15.965 ]| 358 01 20.12 | 178 01 35.27 | Wheatland (U. 4. 1795061 15,118, 51 ‘4_9,601.0
84 27 41.535| 46 29 56.03 | 226 22 21.82 | Hillsdale (U. 8. 4. 3338441 21, 569.70 70, 766. 6
95 54 31 Azimuth mark.
Woodstock (U.8.L.8.), 1879, r. 1935 (d. m.) ... 41 59 12.486 | 46 08 09.81 | 225 59 12.30 | Pittsford (U.S. L. S. 4.4109202 | 25, 758. 48 84,.5_09 3
84 15 35169 | 64 57 04.38 ] 244 49 13.92 | Wheatland (U. S. L. 4. 2528589 17, 900. 24 58,727.7
114 16 19.51 | 204 08 13.27 | Bunday (U.S. L. S. 4, 2629843 18, 322. 48 60,113.0
Fairfield (U. 8. L. S.), 1879,1. 1835 (d. m.)eee oo 41 48 56.062) 91 56 27.17 ) 271 38 51.26 | Pittsford (U.S. L. S. 4.5630606 | 36,564.58 | 119,962.3
84 02 36.387 | 108 36 31.94( 288 20 02 .50 | Wheatland (U. S. L. 4. 5568753 | 36, 047. 51 118, 265.9
136 43 32.41 | 316 34 52.33 | Woodstock (U.S. L. 4.4175092 | 26,152.26 85,801.2
Raisin (U. 8. L.8S.), 1879, r. 1935 (d. m.) .. ... 41 57 11.449 | 32 49 05.97 | 212 44 20.88 | Fairfield (U.S. L.8.)_......._..._. 4.2595608 | 18,178.61 59, 641. 0
83 55 29.527 97 46 24.20| 277 32 58.02 | Woodstock (U.S. L. S.)............ 4.4473222 | 28,010.59 91, 898. 1
Blissfield (U. S. L. 8.),1879,1.1935(d. m.).._..______ 41 51 08.340 | 78 18 46.838 | 258 09 20.52 | Fairfield (U.S. L. S.) ............... 4.3013372 | 20,014.15 65, 663. 1
83 48 27.238 | 111 51 45311} 291 33 37.71 | Woodstock (U.S. L. S.)....._. 4.6061447 | 40,377.99 132,473.5
139 03 1236 | 318 58 30.33 | Raisin (U.S. L.S.)_ ..o ..... 4.1714572 14, 840. 80 48, 690. 2
Dundee (U.S.L.8.),1879,1. 1935 (d.- m.)_......_..__ 41 55 28.045( 54 54 5206 234 49 2227 | Blissfield (U.S. L. S.)_....._____._. 4.1437636 | 13,923.99 45,682.3
40 13.307 98 40 49.15| 278 30 36.81 | Raisin (U. 8. L.S.)occeea ... 4,3293262 | 21,346.48 70,034. 2
Bedford (U. S. L. 8,.)1879,1.1935(d. m.).._.._.___... 41 49 11.110 | 103 00 43.56 | 282 53 08.85 | Blissfleld (U.S. L. S.) ... ......._. 4.2079167 | 16, 140.49 52,954.3
83 37 05.508 | 120 18 40.14 1 300 06 23.04 | Raisin (U.S.L.S. 4.4691395 | 29, 453.68 96, 632. 6
159 35 31.50 | 339 33 26.15 | Dundes (U 4.0037589 | 12,409.63 40,713.9
Monroe (U. 8. L.8.),1879(d. m.) oo 41 55 04.480 | 48 18 57.12| 228 13 (03.40 | Bedford (U 4.2142648 16,378.15 53,734.0
83 28 15.534 92 35 01.09| 272 27 01.54 | Dundes (U 4. 2189474 16, 555. 69 54,316. 5
Cedar Point (U. 8. L. 8.) (Ohio), 1877, p.1. 1932 (d.m.)._| 41 42 37.734 | 117 21 31.94 | 297 10 12.87 | Bedford (U. 4.4231299 86,918.9
83 20 06.009 | 153 55 13.39 | 333 49 47.01 | Monroe (U. 8. L. 84,187.3
240 59 44.41 61 13 03.17 | Middle Sister (U. .8 - 103,751. 2
208 54 56.40 | 119 04 05.01 | Locust Point (U. S. L 39 JR, 71,617.9
8tony Point (U.8.L.8.), 1877,r. 1879 (d. m.)._...__. 41 53.827 1 13 30 54.86| 193 28 04.61 | Cedar Point (U S. LSy o 4.4024044 | 25,258.31 82,868.3
83 15 50.677 | 84 59 58.87 | 264 51 41.19 [ Monroe (U.S.L.S.)_....._. o] 4.2362919 17,230. 26 56, 529. 6
. 293 01 09.00] 113 11 39.01 | Middle Sister (U S.L.S8S).. 4.3738340 | 23,650.16 77,592.2
Supplementary points
Ajrway beacon No. 6 (Ind.), 19532t ___.______________. 41 33 23.46 | 159 31 18 339 28 32 Galena (U.8.L.8.) ... 4.218627 16,543.5 54,276
8 36 2122 | 216 57 12 37 01 40 Carlisle (U. 8. L. 8.) 4. 190604 15,509.7 50, 885
Carlisle (U. 8. L. 8.), latitude station (Ind.), 1908 | 41 40 04.506 | 118 55 14.1 | 208 55 13.4 | Carlisle (U.S. L.8.)_.. 1. 416923 26.12 85.7
(d.m.). 8 29 37.190
South Bend, Bendix Corporation, center of neon sign | 41 41 00.88 84 04 04 263 56 12 Carlisle (U.S. L. 8.)... | 4217377 16,495.9 54,120
(Ind.), 1832. 86 17 48.93 | 147 40 48 377 37 3 Bertrand (U.S.L.8.) ... 4.098992 560. 1 41,208
South Bend, Bendix Corporation, stack (Ind.), 1932__{ 41 40 48.42 85 31 22 265 23 18 Carlisle (U. 8. L. 8 cceeeci oo 4. 228037 16,905.8 55, 465
86 17 20.63 146 55 57 328 52 31 Bertrand (G. 8. L. S.)cccoaoo.o 4. 118085 13,124. 6 43, 060
South Bend, Studebaker Corporation, slowly revolv- | 41 40 06.28 89 57 57 260 48 25 Carlisle (G.B. L.S)___.._..______.. 4. 208694 19,802.7 65, 265
ing light on tank (Ind.), 1932.! 8 15 18.28 | 140 21 13 320 16 19 Bertrand (U.S. L. S.) e oo 4. 203506 15,977.4 52,419
Bouth Bend, Notre Dame University, Administration | 41 42 10.793 | 79 43 48 259 33 37 Carlisle (U.S. L.S)........_._..... 4.334049 | 21,579.9 70, 800
Building, tip of gold dome (Ind.), 1932, r, 1935. 8 14 20.30 | 126 16 39 306 11 06 Bertrand (U.S. L.S.)ceeoeeaaan. 4. 155537 14, 306. 6 , 938
South Bend, Notre Dame University, Sacred Heart | 41 42 08.12 79 54 43 250 44 A Carlisle (G.S. L. 8.y ..o ... 4.332548 21, 505. 4 70, 556
Chureh, tip of steeple (Ind.), 1932. 8 14 2294 | 126 40 56 306 35 25 Bertrand (U.8. L. 8.)...coooo......| 4.155501 14, 305. 4 46, 934
S8herman (U. 8. L. 8.), latitude station, 1908 (d.)._...| 41 ? 47.465 ) 149 51 00.5 | 329 51 00.0 | Sherman (U. 8. L.8.) e ._..._. 1. 5484017 35.351 115.88
85 27 11.084

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Indiana-Ohio Boundary

Distance
. Latitude and : - p7i To station
Station longitude Azimuth Back szimuth Logarithm |  nsoters Feot
(meters) b
Principal points o " o 4 " o ”
i0), 1932 (d. m.) o oo 41 33 29.146 | 8 07 07 Azimuth mark.
Shaull (Ohio), 1932 (d. m.) 84 3% 38451
715 | 18,606.79 | 61,045.8
M) e 41 33 50.523 | 271 57 26.10| 92 06 18.48 | Shaull oo 4. 26967 3
Alvarado (Ind.), 1932 (4. m.)____._____ 8 0 00997 | 36 25 27 Azimuth Toark.
74 46 15.22 | Shaull._ oo 4.2130614 | 16,332.83 53, 585.3
DUTY, 1932 (. Mmoo eeeeeeemcmemmmeeemaeemeeees 41 42 16.344 | 354 45 3245 | 174 46 15.22 | Shaull ooooooioe oo 43643322 | 23.138.34 | 75,913.0
8 36 42832} 47 ¥ ﬁ' % | 3% 3 5 Rending (U, §. L. §3. | 42571698 | 18,078.81 59,313. 6
218 23 1098 | 38 28 19.32 | Pittsford (U.S. L. 8.)c.o.ocoomnt 4. 2356208 | 17, 203. 66 56,442.3
219 08 43 Azimuth mark.
7 7 27 54.13 | DUy oo 4,2212032 | 16,641.91 54,599.3
Watts (Ind.), 1932 (d. ML) - ooooooocemmaocccmccaaeas 41 41 SL861) 267 19 55.82) 87 27 S4.13) DUr¥....---oooooooooooooo oo | 4377007 | 23.%61.66 | 78,2861
81 48 41832 | 310 28 01.22| 130 36 4L6L | Shaull, AL | Th8scas | 4sTals
142 2.3 | 181 42 11.04 ) Alvarado....+-53 o E1umss | 1202748 | 424120
95 32 44.92| 275 26 34.66 | Fremont (U.S. L. S. - . 3 s 5047
200 47 21.39 | 20 50 08.48 | Reading (U.S. L.S.). _| 4.2124076 | 16, I;(s)ggg lﬁ' 014:9
242 21 31.01 62 34 38.21 | Pittsford (U. 8. L.8.)....ooo.oo- 4. 4884011 | 30, N '
75 47 08 Azimuth mark.
Supplementary points 1,386
. 7631 | 21,758.6 71,
i No. 14 (Ind.), 1932 ... 41 33 32,033} 224 54 47.4 45 02 08.7 A1 4 - SR, 4.337 .
Airway beacon No. 14 (Ind.), 1932 St 50 46102 | 267 51 43.2 | 87 58 5.2 | Alvarsdo..........o.iilllllI 4.174092 | 14,962.1 49,088
....... 3. 603654 4,017 13,172
Airway beacon No. 15 (Ohio), 1932 .. ..._.._.... 41 33 57.264 | 87 02 48.0 | 267 00 53.2 | Alvarado..o.ooacaeoaoo-o
84 46 07.894
............... 3. 519453 3,307.1 10, 850
Airway beacon No. 17 (Ohio), 19321 ooouaoman.. 41 33 53.28 77 00 19 256 68 37 Shaull .. .. ...
84 33 19.39
. 7 507. 244 1,664.18
Ohio-Michigan boundary monument No. 1 (Ohio- | 41 41 45.881 [ 111 19 43.7 [ 201 19 289 | Watts . oocieoi oo 2. 7052169
Mich.), 1932 (d. m.) 48 21.398 - 557018 N
. io- | 41 42 04.743 179 50 061 | 358 50 06.1 | DUr¥_ o emmamcccccmccccaccamme 2. 5537 7. . 174.27
Ohio-Michigan boundary monument No. 9 (Ohio- [ 41 42 04. 243 179 50 06.1 | 358 50 06.1 | DUIYococommmmmcacaaen 553 7
Mich.), 1932 (d. m.). 36 42.987
Montpelier, municipal power plant, brick stack | 41 34 49.466 | 333 45 33.7 | 153 46 08.7 [ Shaull.._.o oo oo 3.441311 2,762.6 9, 064
(Ohio), 1932. 84 36 3L160| 81 05 34.1 | 263 7 16.6 | Alvarado.....__. ... . 4.242185 | 17,465.7 57,302
Reading, municipal water tank, finial, 19321 _______ 41 50 34.31 274 48 40 94 59 16 Pittsford (U.S. L. S.)...._.._._._... 4.344105 | 22,085.4 72,459
84 44 53.56 | 323 32 14 143 37 41 Dury. ... 4. 280841 19,091. 5 62, 636
Reading eccentric, 1932 (d. m.) . __...._._____.__..___. 41 50 06.078 | 272 37 13.7 92 47 34.4 | Pittsford (U.S. L. S.)oo ... 4.332432 | 21,499.7 70, 837
84 44 30.382| 69 07 27.8 | 249 07 27.6 | Reading (U.S. L.S) .o . 0. 985471 9.671 3L.73
211 55 48 Azimuth mark.
Reading, Acme Chair Co., red tank, 1932._.._.___._._ 41 50 05.576 | 196 37 16 37 Reading eccentric..__.._._.._.._.__. 1. 208978 16.18 53.1
84 44 30.782
Lake Erie to Lake St. Clair
Prin:ipal points
Middle Sister (U. 8. L. 8.) (Canada), 1877, r. 1911 | 41 50 52.999
d. m) 8 00 07.133
Point Pelée (U. 8. L. 8.) (Canadas), 1877, r. 1911 (d.m.). g; 48 50.686 1 98 13 57.11 )| 278 01 18.29 | Middle Sister (U.S. L. S.) oo oooon 4. 4264398 | 26, 695. 61 87,583.8
41 01.868
Middle Bass Island (U. 8. L. 8.) (Ohio), 1877, r. 1928 | 41 41 47.830 | 133 22 29.67 [ 313 13 54.93 | Middle Sister (U.S. L. S.)._.._..... 4.3805777 1 24,523. 23 80, 456. 6
d. m.). 82 47 14.450 | 213 22 55.85 33 27 03.97 | Point Pelée (U.S. L. S.).._......... 4.1939504 | 15, 629. 69 51,278.4
Locust Point (U. S. L. 8.) (Ohio), 1877,1. 1932 (d. m.).| 41 36 54.781 [ 198 25 41.77 | 18 20 50.45 Middle Sister (G. 8. L. S)____...._. 4. 4355813 | 27, 263. 48 89,446.9
8 06 20.720 | 251 04 18.56 71 17 00.44 | Middle Bass Island (U. S. L. 8.)_.___| 4.4474868 | 28,021. 21 91,9329
Mettawas (U. 8. L. S.) (Canada), 1910 (d. m.)....._._ 42 01 36.213 | 349 02 53.09| 169 65 05.37 | Point Pelée (G.S. L. S ... .__..._. 4.3812112 | 24,055.32 78,921, 5
X 82 44 19.868 | 47 48 18.10 | 227 37 45.02 | Middle Sister (U. S. L. S.).__....___| 4. 4697698 29, 496. 46 96,773.0
Colchester (U. 8. L. 8.) (Canada), 1910 (d. m.)....._.| 42 00 34.919 | 263 19 49.31 | 8 27 44.55 | Mettawas (G.S. L.S) ot 4. 2160200 | 16, 444.47 53,951.6
82 56 09.849 | 315 59 33.47 | 136 09 39.99 | Point Pelée (U.S. L. S.)_.____._____ 4.4795138 { 30, 165.73 98,968.7
16 57 28.53 | 196 54 49.97 | Middle Sister (U.S. L. S).__......_ 4.2734140 | 18,767.83 61,574.1
Miner (U. 8. L. 8.) (Canada), 1910 (d. m.) ... ______.__ 42 04 32.5814 [ 349 24 36.76 | 169 25 06.38 | Mettawas (G.S. L. S.) ... ... 3. 7431875 5, 535. 89 18,162.3
82 45 04.001 64 28 21.17 { 244 20 55.32 | Colchester (U. S. L. S.) .o .. 4.2298674 | 16,977.25 55, 699. 5
Cottam (U. 8. L. 8.) (Canada) 1909 (d. m.)____....__. 42 09 06.684 3 12 35471183 12 1276 | Mettawas (G.S. L.S.) __._...___.._. 4. 1436550 | 13,920. 51 45, 670.9
82 43 45.986 11 59 10.73 1 191 58 18.35 | Miner (U.S.L.S8.) .. ..._._....... 3.9367799 | 8,645.30 28, 363. 8
! 47 20 50.51 | 227 12 31.99 | Colchester (U.S. L. S.).._...._.._. 4.3668653 | 23, 273. 69 76.357.1
Maidstone (U. 8. L. 8.) (Canada), 1909 (d. m.)...____ 42 11 49.233 | 287 30 26.97 | 107 38 10.24 | Cottam (U.S. L. S.) oo . 4. 2204326 | 16, 612.41 54,502.5
82 55 16.009 | 313 44 03.85] 133 50 54.38 | Miner (U.S. L. S.)___ 4.2893147 | 19,467. 70 63,870.3 -
3 24 28418 23 52.314 | Colchester (U.S. L. S.)eeeeoeo ... 4.3189371 | 20,841.89 68,378.8

t No check on this position,
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GEOGRAPHIC POSITIONS—Continued
Lake Erie to Lake St. Clair—Continued

Distance
Station Latitude and Azimuth | Back azimuth To station
longitude Logarithm
(meters) Meters Feat
Principal points—Continued.
o ’ ” o ’ " o ’ ”
Deerbrook (U. S. L. S.) (Canada), 1909, r. 1932 (d.m.).| 42 17 38.634 | 28 28 20.80 | 208 24 10.14 | Cottam (U.S. L. 8.). ceaceueeonooo. 4.2543907 | 17,963.49 58,935. 2
82 37 32.995{ 66 14 11.81] 216 02 17.14 | Maidstone (U.8. L. 8.)ecececia .. 4.4256758 | 26, 648. 69 87,429.9
110 59 05 Azimuth mark.
Tecumseh (U. S. L. S.) (Canada), 1910, r. 1934 (d. m.).| 42 19 56.535 | 281 00 05.82 | 101 10 43.89 | Deerbrook (U S. L. 8)camcaaa- 4.3447868 | 22,120.09 72,572.3
. 82 53 20.836 | 326 37 43.33 | 146 44 09.7! Cottam (U. 8. L. 4.3801142 | 23,994. 64 78,722.4
9 58 05.50 ! 189 56 48.04 | Maidstone (U S. 4. 1837110 15, 265. 50 50, 083. 6
Walpole (U. S. L. S.) (Canada), 1909, r. 1932 (d. m.) .| 42 33 25002 | 15 09 07.36 1195 05 14.51 | Deerbrook (U.S. ) PR, 4.4807353 | 30, 250. 69 99,247.6
82 31 47.841| 49 56 50.28 | 229 42 17.67 | Tecumseb (U. S. 19 PO 4.5874109 | 38,673.27 126, 880. 6
91 53 15 Azimuth mark.
Mount Clemens (U. S. L. 8.), 1909, r. 1932 (d. m.)....| 42 34 26.108 | 274 33 36.97 | 94 45 02.59 | Walpole (U. S 4.3654212 | 23,196.43 76,103.6
82 48 41.433 | 333 45 47.07 | 153 53 18.09 | Deerbrook (U 4.5305543 | 34,638 12 113,641, 9
13 24 39.22 | 193 21 30.63 | Tecumseh (U. 4. 4406017 27, 580. 47 90, 486. 9
183 50 10 Red barn, cupola
Supplementary poinis
Green Island Lighthouse (U. S. L. 8.) (Ohio), 1910!_.} 41 38 43.92 | 153 37 06 333 31 4 Middle Sister (U.S. L.S.).......... 4.399989 25,118.2 82,409
82 52 03.32 | 229 38 20 49 41 32 Middle Bass Island (U S L.8.)....] 3.942818 8, 766.3 28,761
Middle Island Lighthouse (U. S. L. 8.) (Ohio), 19101_| 41 41 00.17 8 39 2 188 38 42 Kellys Island (U.S. L.S.).___...._. 3. 945172 8,814.0 28,917
82 40 47.33 99 21 48 279 17 30 Middle Bass Island (U S L.S.).. 3.957727 9,072. 5 29,765
South Bass Island Lighthouse (U. S. L. 8.) (Ohio), | 41 37 44.31 151 18 55 331 12 3t Middle Sister (U. 8. L. 8.) 4.443274 27,750.7 91, 045
1910.1 82 50 20.75 | 282 20 33 102 26 22 Kellys Island (U. 8. L. S.). 4.095098 12,448.0 , 840
Pelée Island Lighthouse (U. 8. L. S.) (Canada), 1910} 41 49 54.744 | 61 58 41.3 | 241 56 54.1 Point Pelée (U.8. L. S.) 3.623726 4,204.6 13, 795
82 38 21.060 | 128 49 39.7 | 308 37 45.7 Colchester (U. 8. L. S 4.499275 31,570.0 103, 576
159 07 38.7 |339 03 39.0 | Mettawas (U.S. L.S.). 4, 364879 23,167.5 76,
Pelée Passage Lighthouse (U. S. L. S.) (Canada), {41 51 08.226 | 63 08 07.1 [243 04 05.3 Point Pelée (U. S L.S). 3.972188 9,379.7 30,773
1910. 82 34 59.355|120 58 045 | 300 43 55.5 | Colchester (U. 4. 532701 34,005.8 111,883
146 22 16.5 326 16 01.9 | Mettawas (U. S 4. 367050 23,283.6 76, 390
Colchester Reef Lighthouse (T. S. L. 8.) (Canads), | 41 55 .403 [ 230 24 10.7 50 30 28.6 Mettawas (U.S. L. S ) eacecaecao .o 4. 216626 16,467. 4 027
1910. 82 53 31.458 | 307 09 34.4 127 17 4.7 Point Pelée (U. S. L. 8.) 4. 336655 21: 709.8 '15'?: 226
44 17 47.3 (224 13 8.0 | Middle Sister (U. 8. L.8.) e ... 4.116289 | 13,070.4 42, 882
‘West Bister Lighthouse (U.S. L. 8.),1910.__._.._.___ 41 44 13.090 [ 205 30 37.1 25 37 36.5 | Colchester (U.8.L.8.).cccuaue. 4.526086 | 33,580. 4 110,172
83 06 38.331 | 216 10 16.3 36 14 36.9 Middle Sister (U.S. L.S.)..... . 4. 184435 15,291.0 50, 167
279 20 5.6 99 33 52.1 Middle Bass Island (U. S. L. S. 4.435773 | 27,275.5 89, 486
Bar Point (1910) (U. 8. L. S.) (Canads), 1910_.._.____ 42 03 17.880 {288 233 18.9 | 108 40 33.4 | Colchester (U.S.L.S.). ...o...... 4.197300 | 15,750.7 51,675
83 06 58.747 | 337 32 41.2 157 37 16.5 | Middle Sister (U.S.L.S.).c........ 4.395508 | 24,860.4 81, 563
Pointe Mouillée (1910) (U.8.L.8.),1910___._.__.._.. 42 00 49.806 | 229 49 34.8 49 52 12.4 | Bar Point (1910) (U S.L.S)....... 3. 850347 7,085.1 23,245
83 10 54.177 | 271 12 39.1 91 22 31.0 | Colchester (U.S. L.S.).. - 4.308650 | 20,354.0 66, 778
320 56 44.5 141 03 57.0 | Middle Sister (U S L.S. ) 4.374591 23,691. 4 77,728
Kingsville power honse stack (U. 8. L. 8.) (Canada), | 42 01 44.284 | 350 14 12.7 170 16 1.5 Point Pelée (U S L S.) 4.384125 24,217.3 78,453
1910. 82 43 59.787 | 61 40 16.9 | 241 40 03.2 Mettawas (U. S ) 2. 719996 524.8 1,722
82 48 24.7 | 262 40 16.0 { Colchester (U.S S.). 4. 228731 16,932.9 , 954
bef;milllgton Lighthouse (U. S. L. 8.) (Canada), | 42 01 49.00 15 35 4 195 32 10 Point Pelée (U.S.L. S)) 4.306674 | 24,927.2 81, 782
10. 82 36 11.63 88 01 59 267 58 32 Mettawas (U. S. L B 4050715 11,238.7 36, 872
Slfny Point Catholic Church (U. 8. L. 8.) (Canada), { 42 18 15733 | 79 59 44.2 | 250 56 34.0 | Deerbrook (U.S.L. 3.817687 6,571.8 21, 561
910. 82 32 50.483 | 96 24 52.1 276 11 3.9 | Tecumseh (U.S. L. 4.452489 | 28 345.8 92,998
182 54 56.1 2 55 38.3 | Walpole (U.S.L.S. 4.448635 | 28,095.4 92,176
Bfilltlz ITiver Catholic Church (U. 8. L. 8.) (Canada), | 42 17 30.46 | 206 04 40 26 11 46 Walpole (U.8. L. 8. .cccoeieo 0 4.516015  32,810.7 107, 646
910. 82 42 20.08 | 267 46 41 87 49 54 Deerbrook (U. 8. L. S.)eccceaeaa... 3. 818331 8,581.6 21, 593
T!llgmtis River rear range light (U. 8. L. 8.) (Canada), | 42 19 02.77 79 42 45 259 35 47 Deerbrook (U.8. L. 8.} coo.__.... 4.160057 | 14,456.3 47,429
10. 82 27 12.09 | 166 41 58 346 38 52 Walpole (U. 8. L. 8.) ccccoceceao0 4.430856 | 27,343.6 89,710
Mount Clemens, Catholic Church (U. 8. L. S.) {42 36 00.290 [ 198 05 11.4 18 09 13.6 | Lenox 8. L. 4.417040 | 26,124.0 85, 708
1909. §2 52 43.843 | 279 22 24.3 36 341 Walpo](eU . 8. 4483008 | 29,040.8 95, 278
297 42 406.3 [ 117 45 24.¢ Mount Clemen: ( 3. 795527 6,244. 8 20, 488
Colony Tower Lighthouse, 1982_ .. . .coo.ooonooo_ .. 42 37 55.200 | 319 46 55.1 139 50 24.2 ]| Walpole (U. 8 4.037838 | 10,910.3 35,795
82 36 56.646 1 16 14.8 [ 181 15 50.3 Deerbrook (U S I - 4.574579 | 37,547.3 123, 186
68 11 13.9 [248 03 16.9 Mount Clemens (U S. L.8). ...... 4. 17,313.5 y
New Baltimore, standpipe (U.S.L.8.) 1909t __.___ 42 40 41.00 28 27 A4 208 24 28 Mount Clemens (U.S.L.S).._.... 4.119082 | 13,154.7 43,158
82 44 06.57 | 167 18 45 347 16 56 Lenox (U.8. L. B cemccacacaca s 4.219385 | 16,572. 4 54,371
New ?altimore, Cathbolic Church (U. 8. L. 8.) | 42 40 44.04 27 49 45 207 46 42 Mount Clemens (U S.L.S)....... 4120035 [ 13,183.8 43,253
1909. 82 44 11,58 | 167 37 37 347 35 51 Lenox (U. S. S el 4. 216329 16, 456. 2 53, 990
Richmond, standpipe (U.8. L. 8.) 18091 .. _..___.. 42 48 39.84 10 05 28 190 03 09 Mount Clemens (U S.L.S).......] 4.4271420 | 26,755.9 87,782
82 45 15.88 (123 57 56 303 56 54 Lenox (U.8. L. S.) o cmccacaeaee 3. 396262 2,490. 4 8,171

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Lake St. Clair to Thunder Bay

Distance
Station Latitude and Azimuth Back azimuth To station
loogitude Logarithm
(meters) Meters Feet
Principal points
-] ’ re o ’ e [ ! tr

Lenox (U. 8. L. 8.),1909,r.1932(d. m.) . .............| 42 49 24.917 [ 325 16 20.62 | 145 26 30.15 | Walpole (U.S. L. S)__...... 35,999. 68 118, 109.0
82 46 46.808 5 23 05.51 | 185 21 47.78 | Mount Clemens (U. S. L. S. 27,857.08 91,394. 4
Casco (U.8.L.8S.), 1909, r.1932(d. m.) o _..._..._.... 42 43 21.400 | 336 34 3581 | 156 38 32.44 | Walpole (U.S. L. S.) . ccceeee oo 4.3020627 | 20,047.61 65,772.9
82 37 37.176 | 42 33 19.12 | 222 25 49.09 | Mount Clemens (U S.L.S)....... 4,3502600 | 22,400.62 73,492.7
131 57 59.57 [ 311 51 46.32 | Lenox (U.S. L.8.) .ooeeoi.. 4, 2250941 16, 791. 68 55,090.7
Bt. Clsir (U. 8. L. 8.), 1909, r. 1932 (d. m.)._..__..___. 42 49 46.763 6 47 38.54 | 186 45 51.28 | Walpole (U.S. L. S)............._. 4.4843674 | 30,504.75 100, 081.0
82 20 09.653| 44 10 57.24 | 224 05 12.57 | Casco (U.S. L.S.) ..., 4. 2192853 16, 568. 58 54,358.7
88 29 30.36 | 268 17 31.73 | Lenox (U.S. L.S8.)__..........._. 4.3806120 | 24,022.16 78,812.7
Avoea (U.S. L. 8.),1909,r. 1932 (d. m.) .o _....._.__ 43 02 12,3391 318 04 0245|138 14 21.39 | St. Clair (U.S. L. S) ceeea ... 4.4897469 | 30,884. 95 101,328. 4
82 44 18.328 8 06 21.96| 188 04 40.83 | Lenox (U.S. L.8S.) o cemem .. 4.3787525 | 23,919.52 78,476.0
Atkins (U.8. L. 8.),1900 (d. m.) . ccocaaoomaao 43 03 39.720 (345 21 18.28 | 165 24 39.72 | St. Clair (U. S. L. S} ceeeeea .0 4.4242850 | 26, 563. 48 87,150.4
82 34 05337 33 16 3560 | 213 07 56.83 | Lenox (U.S. L. 8.) ... ... 4. 4986581 31, 525.22 103, 429. 0
79 03 33.47 { 258 56 35.02 | Avoea (U.8. L.8.) oo ... 4, 1502462 14,133.38 46, 369.3
Speaker (U.8.L.8.),1909 (d. m.)ccceee oo . 43 11 31.691 {306 55 58.75| 127 05 42.98 | Atkins (U.S. L. S)c.omiee ... 4, 3836968 | 24,193.40 79,374.5
82 48 19.957 | 342 24 54.70 | 162 27 39.84 | Avoea (U.S. L.S.)vmmma L. 4. 2578003 18, 105. 08 59,399.7
Worth (U. 8. L. 8.),1908,r. 1932 (d. m.)...._______._| 43 13 23.502| 355 11 49.61 | 175 12 35.36 | Atkins (U.S. L. S.)_ ............... 4.2571629 | 18,078.52 59, 312.6
82 35 12.230 | 30 50 43.64 | 210 44 30.30 | Avoca (U. S LS 4.3822137 | 24,110.82 79,103.9
79 05 37.87 | 258 56 38.56 Speaker (U.S.L.S) e 4. 2580186 18,114.18 59,429.6
Cash (U. S. L. 8.),1908,r. 1932 (d. m.) . . oo ___ 43 20 00.247 {307 08 5595 | 127 17 06.06 | Worth (U.S. L. S.)........_.._.__. 4.3062733 | 20, 242.93 66, 413.7
82 47 07.158 5 58 46.23 | 185 57 56.34 | Speaker (U.S.L.S.)...o.oooo . 4, 1981016 15,779.77 51,770.8
Applegate (U. 8. L. §.), 1908, r. 1932 (d. m.).._..__.__ 43 21 29.341 (35 04 04.07 [ 176 04 35.38 | Worth (U.S. L. S.).........._..._. 4.1769139 | 15,028. 44 49,305.8
82 35 57.895 | 42 17 13.03 | 222 08 44.35 | Speaker (U S L. S.). 4.3962539 | 24,903.13 81,703.0
79 43 36.38 | 259 35 57.00 | Cash (U. S 39 J 4. 1853390 15,322.83 50,271.7
Custer (U. 8. L. 8.),1908,r. 1832 (d. m.)._.........__ 43 27 53.641 | 300 15 09.47 | 120 25 28.44 App]egaw (U S L.S)oi. 4.3706936 | 23,479.76 77,033.2
82 50 58.566 | 340 21 3304 | 160 24 12.04 | Cash (U 70 T 4.1006046 | 15, 509. 74 , 884. 9

8 56 43 Azimuth mark
MecQregor (U. S. L, 8.), 1908,r. 1932 (d. m.)_._.______ 43 28 39.184 | 326 30 30.06 | 146 34 57.85 | Applegate (U . L.S.). 42013851 15, 899. 56 52,163.8
82 42 27.506 21 28 39.01 | 200 25 26.85| Cash (U.S.L.S.)__ ..-| 42356995 17,206.77 56, 452. 5
83 04 22.72| 262 58 31.12 | Custer (U.S. L S e 4.0634378 | 11,572.78 37,968.4
Argyle (U.8.L.8.),1908,r. 1932 (d. m.) ... ___.___. 43 35 36.546 | 307 48 59.90 [ 127 57 27.71 | McGregor (U. 8. I, S.)...co..._. 4.3216868 | 20,974.27 68, 813. 1
82 54 44744 | 340 24 25.65| 160 27 01.42 | Custer (U.S. L. 8.)_coeoan .. 4. 1807562 15,161. 99 49,744.0

97 10 27 Azimuth mark.
Palms (U.8.L.8.),1908,r. 1932 (d. m.) oo 43 36 40.429 | 345 15 02.23 | 165 17 0207 . 8. 4.1863047 | 15,356.94 50,383.6
82 45 21.468 24 59 46.68 | 204 55 5447 . L. 4. 2536529 17,933.00 58, 835. 2
81 11 02.29 | 261 04 33.83 . L. 4. 1067441 12, 786. 28 41,049.7
Appin (U.8.L.8.),1906,r.1932(d. m.)_._.___._.____. 43 41 10.288 1 293 26 51.14 | 113 36 40.23 L. 4.3193539 | 20,861.90 68, 444. 4
82 50 34.943 | 327 41 56.56 | 147 45 16.83 . L. 4. 0857186 12, 182.00 39,967.1
Pollam (U. 8. L. 8.), 1906, r. 1932 (d. m.)_._.....____. 43 41 13.687 | 327 17 54.64 | 147 20 41.25 L. 4.0008370 | 10,019.29 32,871.6
82 49 22.852| 34 46 08.57 | 214 42 26.42 . L. 4. 1024922 12,661.71 41, 541.0
89 37 12.99 | 269 30 10.21 . L. 4. 1370196 13,709. 44 44,978 4
Bingham (U. 8. L. 8.), 1906, r. 1832 (d. m.)____...___. 43 44 42.128 | 306 44 20.52 | 126 48 46.22 . L. 4.0312169 | 10,745.26 35,253.4
82 55 47.321 37 57 15311217 54 38.01 L. 3.9185103 8, 289. 16 27,195.4
Popple (U.S. L. 8.),1906,r. 1932 (d. m.) . __....._.__. 43 45 47.598 1277 28 31.96| 97 36 2378 | Bingham (U 8. 4. 1874201 15,396.43 50,513.1
83 07 09.572 | 310 01 19.76 | 130 06 3400 | Appin (U.S. L. 4.1237384 13, 296. 53 43,623.7
Verons (U.8.L.S.),1906,r.1932(d. m.y_....._..____ 43 49 01.933 1339 59 36.70) 160 02 19.15 | Pollum (U.S. L. 4. 1868794 15,377.21 50, 450. 1
82 53 17.749 22 39 25.151 202 37 41.67 | Bingham (U. 8. 3.9389184 8,0687. 97 28, 503.8
30 08 20.05| 210 03 59.22 | Appin (U.S. L. 4. 2259705 16, 825. 60 55,202.0
72 12 21.62 | 252 02 45.99 | Popple (U.S. L. 4. 2909576 19, 541. 49 64,112, 4
Osk Point (U.8.L.8.),1906,r.1032 (d. m.)........__| 43 58 29.269 | 300 23 31.88 | 120 38 54.59 | Verona (G.S. L. 4 5375552 | 34.479.05 113, 120.0
83 15 28.540 | 334 35 36.15) 154 41 21.95 |} Popple (U.S. L. 4.4152142 | 26,014.43 85,349.0
Port Austin (U. 8. L. 8.), 1906, r. 1932 (d. m.)...____. 44 01 53.364 [ 338 56 25.14 | 159 01 09.64 | Verona (U.S 4. 4066534 | 25, 506. 65 83,683.1
83 00 07.870 | 17 33 52.13 | 197 28 59.74 | Po Eﬂe (U. 8. 4.4949564 | 31,257.63 102, 551. 1
73 01 00.54 | 252 50 20.95 Point (U. 4.3315701 21,457.05 70,397.0
Point Lookout (U, S. L. 8.),1906,r. 1932 (d. m.)_.___. 44 03 05.603 ) 272 32 04.10| 92 56 20.46 | Port Austin (U.S. L. S)._.______...| 4.6692822 | 46,696.27 153,202.7
83 35 02.815) 287 56 44.89 ] 108 10 20.80 { Oak Point (U.S. L. S.)_..... ... 4.4395306 | 27,512. 54 90, 264. 1
8and Point west base (U.8. L. 8.),1906,r.1932(d. m.)._| 43 54 38.079 [ 136 26 11.04 | 316 18 25.80 | Point Lookout (U S L.Sy .. ... 4.3352715 | 21,640.70 70,999.5
83 23 52.852 | 237 33 33.29{ 57 39 23.24 | Oak Point (U.S [0 D, 4. 1244870 13,319.47 43,699.0
Sand Point east base (U. 8. L. 8.),1906,r.1932(d. m.)..| 43 54 54.077 | 85 26 38.54 | 265 23 27.07 | Sand Point west base (U.S.L.S.)..| 3.7909769 6,179. 84 20, 275.0
83 19 16.774 | 125 49 38.91 | 305 38 41.94 | Point Lookout (U.S. L.8.)..__.___.. 4. 4145460 | 25,974.43 85,217.8
217 26 33.19| 37 29 11.58 | Oak Point (C.S. L.8.)oooo ... 3. 9226034 8, 367. 65 27,452.9
Charity (U. S. L. 8.),1906,r. 1932 (d. m.).......____. 4 01 30.914 | 201 20 27.61{ 111 27 53.57 | Oak Point (U.S8. L. 8.) ... 4.1864775 | 15,363.05 50, 403. 8
83 26 10.528 | 322 58 45.38 | 143 03 32.64 | Sand Point east base (U L. S.)...] 4.1856073 15,332.30 50,302.7
346 26 38.58 | 166 14.17 | Sand Point west base (U. 8. L. 8.)._] 4.1174734 | 13,106.16 42,999.1
103 54 12.60 283 48 02.59 Point Lookout (U. 8. L. S ) _________ 4. 0866011 12, 206. 50 40,047.5
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GEOGRAPHIC POSITIONS—Continued
Lake St. Clair to Thunder Bay—Continued

Distance
. Latitude and : s
S : Azimuth Back azimuth To station
tation longitude z Logarithm | - yroyorg Feet
(meters) b
Principal points—Continued R " o " o "
Point au Sable (U. S. L. §.),1905,7. 1932 (d. m.)_. .| 44 20 28.933 | 322 14 02.08| 142 27 55.72 | Port Austin (U. s L.S 4.0383744 | 43,488.50 [ 142,678.5
¢ & ¢ 83 20 03.917 | 351 25 46.76 | 171 28 58.60 | Oak Point (U. S. L 46147770 | 41,188.60 | 135,132.9
31 52 49.80 | 211 42 23.16 | Point Lookout (U. S. I 45784961 | 37,887.51 | 124,302.6
Laidlaw (U. 8. L. §.), 1906, 1. 1932 (d. m.)___._...-.. 44 18 30.016 [ 260 05 08.66 16 17.25 | Point au Sable (U. S. 43327998 | 21,517.90 |  70,596.6
¢ )» 1906, 83 36 00,788 | 357 24 36.85 | 177 25 17.26 | Point Lookout (U. S. 44557769 [ 2856128 |  93.704.6
Wilber (U. 8. L. S.), 1005, . 1032 (d. T0.) . ___.....—.. 44 23 40.378 | 200 09 44.32] 110 18 10.64 | Point au Sable (U. S. 4.2326614 | 17,086.83 |  56,095.0
© ) ¢ 83 32 07.005| 5 49 49.97 | 185 47 48.04 | Point Lookout (U. S. 45832095 | 38,308.88 | 125,685.0
2 18 45.21 | 208 16 02 47 | Laidlaw (U. 8. L. 40365912 | 10,879.06 | 35,0924
Greenbush (U. 8. L. 8.), 1905, 1. 1932 (d. m.) . _...... 44 35 28.164 | 358 17 24.34 | 178 17 50.54 | Point su Sable (U. 8. L. S)....._... 4.4435550 | 27,768.67 [ 91,1044
@ e 83 20 41.321 | 34 50 42.93 | 214 42 41.69 | Wilber (U. S. L. S)............0.0. 44248588 | 26,598.60 |  87,265.6
Hayes (U. S. L. S.), 1005, 1. 1632 (d. 10.) oo o-_..._.| 44 36 43.603 | 274 47 24.60| 95 01 48.73 | Greenbush (U.S. L. 8. .coecoe.. 44351682 | 27,237.56 |  89,361.9
ves (U T 83 41 11842 | 316 54 43.46 | 137 09 31.79 | Point au Sable (U. s 5 8). 4614009 | 41,115.91 | 134,894.4
333 31 28.74 | 153 37 49.95| Wilber (U.S. L. 8o _........ | 44313459 | 26,998.89 |  88,578.9
Henry (U. 8. L. 8.), 1905, 1. 1632 (d. @)oo oo oom_. 44 46 20.050 | 351 07 21.26 | 171 09 01.45 | Greenbush (U. s L.8)eerceeoen. | 4.3080028 | 20,365.86 |  66,817.0
@ T 83 23 03,805 | 53 30 3128 | 283 17 46.06 | Hayes (U.S. L. 8.y .- -0 41748202 | 29,841.47 | 97,9049
Mills (U, 8. L. S.), 1805, 1. 1932 (d. M.) oo _.._..| 44 43 16.952 | 248 07 24.20| 68 14 56.10 | Henry (U.S.L.S).._..ccco..... 41821515 | 15,210.78 |  49,904.0
¢ » ¢ 83 33 45.733 | 309 51 41.78 | 130 00 53.10 | Greenbush (U. 8. L. ). 43529729 | 22/540.98 [  73.953.2
39 02 09.86| 218 56 56.25 | Hayes (U.S. L. S.)___ - -1 11100 41936363 | 15.618.39 | 51,2413
Comstock (U. 8. L. 8.), 1905, r. 1932 (d. m.) .. ___..... 44 46 12.656 | 269 18 54.10| 89 30 50.35 | Henry (U.S.L.S)_ .ccooe ... 43405504 | 22,364.51 |  73,374.2
© T 83 40 00,805 303 16 50.71 |13 21 1475 | Mills (U5, L. 5).. || 3ues5023 | “osrai21 | 32,3956
5 05 47.45) 185 04 57.49 | Hayes (U.S. L. 8.0 02001100000 42463079 | 17,632.26 | 57,8485
Supplementary points

Port Huron, Methodist Charch (U. S. L. S.), 19091__[ 42 58 32.69 | 15 36 10 195 33 54 St. Clair (U. 8. L. 8.)............ 4.226561 | 16,848.5 , 277

- @ ) 82 25 50.14 [130 14 34 | 310 08 56 Atkins (U, S. L. 8))_J11IT0TIT 4166732 | 14,680.2 48,163

Port Huron, St. Clair County Courthouse (U. S. | 42 58 44.30 16 43 52 196 41 23 St. Clair (U.S. L. Sy et 4, 238518 17,318.8 56, 820

L.S.), 1909.1 82 25 30.15 ! 128 038 18 307 57 26 Atkins (U, 8. L. S)2T 10T 4170817 | 14,8053 48,574
Port Huron, K. 0. T. M. Temple, dome (U.S. L.S.), 42 58 4836 , 16 40 50 19 38 20 St. Clair (U.S. L.S.) ..o, 4.241674 | 17,445.1 57, 234
1909.1 82 25 20.19 127 37 11 |307 31 19 | Atkins (U.S. L. S)_.JTITTI0IT 4.168656 | 14,745. 4 48,377
Port Huron, post office building (U.8.L.S)t.._.._._. 42 58 30.11 | 16 56 18 106 53 51 | St Clair(U.S. L. S).........._.... 4.221373 | 16,880.0 55,380
52 25 33.13 | 120 31 42 309 25 5 | Atkins (U.S. L. S)oenooononononl o 4.176870 | 15,026.9 49,301
Emmett, Catholic Church (U. S. L. 8.), 1009_.__.____ 42 59 37.169 [ 244 54 17.3 | 65 02 20.4 | Atkins(U.S.L.S. 4.247778 | 17,692.0 58,045
82 45 53.383 [ 308 34 18.5 |128 45 41.8 | St. Clair (U. S. L. S. 4.464788 | 29,160.0 95, 669
3 40 30.7 | 183 39 53.8 | Lenox (U.S.L.S. 4277192 | 18,931.8 62,112
Port Huron, Tunnel Power Co., stack (U. S. L. S.), {42 57 34.381 | 18 38 18.1 [198 35 52.4 | St. Clair (U.S. L. 4.182605 | 15,226.7 49,956
1909, 82 25 35.403 | 62 20 09.4 {242 14 440 | Lenox(U.S.L.S. 4512733 | 32,563.6 | 106,836
108 44 27.7 |288 31 42.6 | Avoea (U.S. L. 4.428837 | 26,843.4 88, 069
Hillock (U. S. L. 8.), 1909 (d. ML) e e oot 43 09 08.033 | 29 30 24.8 |209 27 31.7 | Atkins(U.S. L. 4.065004 | 11,638.7 38,185
82 20 52.011 | 137 30 00.4 |317 26 30.2 | Worth (U. S. L. 4.029292 | 10,697.7 35, 097
Blackwell (U. S. L. 8.),10000 ______...___________..__ 43 01 33.12 | 100 33 53 280 23 16 Atkins (U. S. L. 4.332150 | 21,485.7 70, 491
82 18 3193 |132 26 57 312 19 12 | Hillock (U. S. L. 4.318586 | 20,825.0 68,323
Fort Gratiot Lighthouse (U. 8. L. 8.), 19001 _...._...{ 43 00 22.63 |117 11 12 [207 05 14 | Atkins (U.S. L. 4124972 | 13,334.4 43,748

82 25 21.16 [159 19 28 |330 16 23 | Hillock (U. 8. L. 4.238864 | 17,332.6 ,
Linda (U. 8. L. 5.), 1909 (d. M) eeereeoecoeeeeeeee.. 43 05 12.275 | 163 30 39.5 {343 29 34.4 | Hillock (U.8. L. 3.880111 |  7,587.7 24,804
82 28 16.696 | 207 00 50.3 {117 07 29.5 | Blackwell (U, S. 417205 | 14,861.3 48,757
Nun (0. 8. L.8.), 1909 (d. 10.) e cooemeeeocoeeee. 43 17 54.555 | 28 30 22.9 |208 28 05.0 | Worth (U.S. L. 3.978500 | 9,517.0 31,224
82 31 50.977 {140 01 03.8 (319 58 14.4 | Applegate (U.S. 3.937103 | &8 653.5 28,351
Hyde (U. 8. L.8.), 1909 (d. .Y - ceeeoeeeooeooeeo . 43 19 27.732| 1 38 054 |181 38 02.9 | Nun(U.8.L.8. 3.458886 | 2,876.6 9,438
82 31 47.336 |12 38 46.2 | 303 35 54.3 | Applegate (U, S. 3.831085 | 6,777.8 22,237
Jackman (U. 8. 1., 8.), 1009 (. m.)eeeeenoeeooeeeo . 43 14 25954 | 69 20 08.1 |249 17 33.2 | Worth (U.S. L.S.) ... 3.736863 | 5,455.9 17,900
82 31 26.040 | 175 00 35.0 [355 00 17.8 | Nun (U.8.L.8). . .......... .- 3.810366 | 6,462.0 21,201

169 23 39 Lexington, tallest church

Croswell, Croswell SBugar Co., stack (U.8.L.8.),1908.| 43 15 53.789 | 61 52 33.8 | 241 44 47.3 Speaker(U S Lo8)ceacamae | 4241777 | 17,449.3 57, 248
82 36 58.420 | 118 33 46.9 | 208 26 49.4 | Cash (U.S.L.8). . oooooee. I 4193509 | 15,613.8 51,226
187 36 40.3 | 7 37 21.8 | Applegate (U.S. L. 8. ... ..... 0. 4.012401 | 10,291.8 33,766
Port Sanilac, Catholic Church (U. 8. L. 8.),10081_.__| 43 25 44.36 122 22 22 302 18 02 | McGregor (U. 8. L.8)oooooe...... 4.003750 | 10,086.7 33,093
82 36 08.46 | 358 16 09 178 16 16 | Applegate (U.8. L. 8.). .. ... 1.0 3.806175 | 7,873.6 25, 832
Port Banilac, Metbodist Church (U.B.L.8.),19081__..| 43 25 51.56 | 28 50 57 [208 48 41 Applegate (U s L - VR, 3.965538 | 9,237.2 30,306
82 32 39.97 | 107 280 00 |287 26 1 Basler (U. 8. L. 8.)......._...010 3.762839 | 5 792.1 19,003
P«lm Sanilac, Congregational Church (U. 8. L. 6., |43 25 50.16 | 27 42 5 [207 40 47 | Applegate (U s L ) VO 3.958601 | 9,000.8 29,825
908 82 32 50.14 | 108 36 28 288 33 46 Basler (U.8. L. 8.) . ccmoooceaaaees 3.747256 5,588.0 18,333
Port Sanilac Lighthouse (U. 8. L. 8.), 10083 ..__._.._ 43 2% M4 | n 24 211 20 15 | Applegate (U s L 8. 3.964692 | 9,210.2 30, 247

82 32 24.74 | 108 28 21 | 288 25 21 Basler (U.8. L. 8S.)__._... .11 3.701416 | 6,186.1 ,

! No cbeck on this position.
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GEOGRAPHIC POSITIONS—Continued
Lake St. Clair to Thunder Bay—Continued

(4]

Distance
. Latitude and i
A Azimuth Back azimuth To station
Station longitude z Logarithm | 3o Feet
(meters) °
Supplementary points—Continued o 4 " o " o 4 "
Greenan (U. S, L. S.), 1909 (d. m.) .o oo oamaaos 43 31 58,413 ) 34 24 21.0 | 214 22 121 \chregor (I' S. L.8) e 3. 82?195 7,450.7 24,445
© ) $2 39 20,183 | 137 03 59.5 [ 316 59 50.5 Palms (U.S. L. S.) ool 4.075342 | 11,894.4 39,024
Basler (U.S. L. 8.), 1909 (d. m.) ..o ocmmaee 43 26 47.870 | 353 45 19.3 | 173 45 52.2 | Applegate (U.S. L. 8.y __...... ... 3.995138 9, 88§Z 32, 443
¢ ) ¢ ) 82 36 45.661 | 114 07 06.4 1284 03 1.3 MeGregor (U.S. L. Sy ... 3.925104 8,417.7 27,617
160 05 58.6 | 340 04 12.2 { Greenan (U. S. 1.8. ) J 4.008320 | 10,193.4 33,443
Wendt (U.S.L.8.), 1909 (d. M.)eee oo meameeot 43 39 23.501 3 57 13.7 | 183 53 44.9 | Greenan (U.S.L.8S.) 4.138876 | 13,768.2 45,171
endt ( ), ¢ ) 82 38 38.438 | 60 55 06.7 | 210 50 28.6 Palms (U. S. L. S.)_._. 4.014595 10,341. 8 33, 930
uast (T, S. L. 8.), 1909 (d. m.) . oceeo o ociaaeeaeas 43 37 01.730 { 26 26 22.5 | 206 23 59.6 Greenan (U.S. L. S.).. _ 4.019222 10, 452. & 34,293
Q ¢ ) ¢ ) 82 35 52.915]1139 43 06.0 | 319 41 1.8 | Wendt (U.S. L. 8) ... ... 3. 758667 5,736.8 18,821
Conklin (UG, S. L. S.), 1909 (d. M.} e 43 31 52963 | 91 34 30.1 271 31 19.2 Greenan (U.S. L. S)o.ooooiaaon 3.79-412(_1 6,224.7 20,422
¢ ) ¢ ) 82 34 43.069 | 170 40 00.4 350 39 1222 | Quast (U, 8, L. S) . .ocooiciiaa-. 3. 984847 9,657.1 31,683
Forester, church (U. S. L. 8.), 19091 .. oo 43 30 06.28 | 116 23 25 296 19 51 Greenan (U.S. L. S)___._.____._.-_ 3.891771 7, 79442 25,571
§ © ) 82 34 09.24 | 167 00 34 347 00 11 Conklin (U.S. L. S.) .o o.oo--. 3. 528799 3,379.1 11,088
Forester, town hall (UG. S. L. 8.), 1908 _____.._.._._. 43 30 06.90 9 02 55 189 01 37 Applegate (U. S. L. S oo ... 4.20879§ 16,173.2 53, 062
¢ ) 82 34 04.94 115 57 11 295 53 34 Greenan (U. S. L 1220 3. 896107 7,872.4 25,828
Deckerville, Presb ian Church (U.S.L.S.),19081_| 43 31 31.88 | 117 58 09 297 50 57 Argsle (U.S. L. S) . ool 4. 2(_)2&20 15,933.8 52,276
esbytert ( ) 82 44 17.38 | 171 20 06 31 19 21 Palms (U.S. L.S.) _ooooeaaes 3. 979492 9, 538.8 31,295
cervi .S.L.8),1908 e . 43 31 37.82 | 116 34 07 296 26 33 Argyle (U. 8. L. Sy .o oooaoaaool 4. 217709 16, 508. 6 54, 162
Deckerville, school (U ) 8 13 4o | 167 09 22 37 08 17 Palms (G. 8. L. 8.).. ...l 3.081325 | 9,579.1 3), 427
i -l h (U.S.L.8.),199 ___....._. 43 34 23.86 | 344 48 51 164 49 30 Conklin (U. S. L. 530 SO 3. 6833539 4,825. 5 15, 832
Richmondville, church (U. 8 ) 82 35 3938 | 47 51 21 27 48 52 Greenan (G.S. L. S.) . ooooiool 3.825246 | 6,687.2 21, 40
i i .8.L.S.), 1909 ... 43 34 22.43 | 342 03 59 162 04 45 Conklin (U.8. L. Sy o . ... 3. 685570 4,848.1 15, 908
Richmondrille, school (U. S ) 82 35 49.55 46 47 27 226 45 02 Greenan (U.S. L. S.) .o oameoooane 3. 812182 6,489.1 21,290
i 7.8.L.8.),1906 . ... 43 33 4,98 | 161 22 37 341 20 14 Appin(U.S. L.S) . .- 4.161498 | 14,504.3 47, 586
Argyle, Catholic Church (U. § ) 82 56 08 14 2f3 13 56 33 18 36 Pollum (U. S § P 75 R, 4219143 16, 563. 2 54, 341
Palms, Catholic Church (U. 8. L. S.), 19061 ________. 43 36 50.51 150 07 24 330 05 00 Pollum (U.S. L. S) . oeeoe e 3. 971690 9,368.9 30, 738
82 45 54.48 | 292 48 05 112 48 28 Palms (U. 8. L. 8.). __.ooc ... 2. 904682 802.9 2, 634
Freiburger, Lutheran Church (G. S. L. 8.), 1906 1.___| 43 37 25.41 0 17 41 180 17 40 Argyle (U.S. L. S.)_ ..o, 3. 526306 3,359.7 11,023
82 54 43.97 | 225 34 31 45 38 13 Pollum (U.S. L. 8.)ecoceeo e 4. 003055 10, 070. 6 33,040
Forestville, Latheran Church (U.S. L. 8.),19091____| 43 39 39.35 5 38 18 185 37 35 Greenasn (U.S. L.S.) . coeeaoaoo 4155166 14,294. 4 46, 898
2 38 17.64 59 52 29 239 47 36 Palms (U. S L8y 4. 040944 10,988.6 36, 052
Forestville, Methodist Church (G.8.L.S.),19091__.] 43 39 38.66 | 290 22 18 110 22 57 Wendt (U.S. L. S). ..o ... 3.128199 1,343. 4 4, 407
82 39 3464 54 45 13 24 41 14 Palms (U.S. L. S. 3.978799 9,52.6 31,245
Parisville, Catholic Church (U.S. L. 8.), 1906 ... 43 43 23.211| 25 29 52.4 | 205 28 52.6 | Pollum (T.S. L. 3. 646256 4,428.5 14, 529
82 47 57.738 | 7. 35.1 | 255 12 33.4 | Appin (G.S.L.S. 4, 207922 16, 140. 7 52, 955
145 37 58.9 | 325 34 17.5 | Verona (U. S. L. 4. 102755 12, 669. 4 41, 566
German Lutheran Church (U. 8. L. 8.)' ... 43 45 12.54 94 00 50 273 52 45 Popple (G. 8. L. 8. oo 4.106504 [ 15,721.9 51, 581
82 55 8.4 | 202 4 59 2 2 29 Verona (U.S. L.S.)_o........_. 3.884183 7,659.2 25,129
Page Milk Co., stack (U.S. L. S.) . _.___._____..._. 43 42 46.73 59 39 33 29 36 5 Appin (U.S. L.8) . oo 3.760093 | 5.888.3 19, 319
82 55 48.05 180 15 40 0 15 41 Bingham (U. 8. L. S.) ... 3.551647 3,561.6 11, 685
Bad Axe, church (U.S8.L.S.), 19061 __.____.____._._ 43 48 16.62 321 37 34 141 40 16 Bingham (U.S. L. Sy oo ._..._. 3. 926401 8,441.1 27, 694
82 59 41.52 23 09 245 17 59 Popple (U.S. L. S) e 4. 042342 11,024. 1 36, 168
Bad Axe, standpipe (U.S.L.S.),1906 . ____.________ 43 48 05.59 258 43 21 78 47 52 Verona (U.S. L. S _............ 3. 950431 8,9021.4 29, 270
82 59 49.24 | 319 13 42 139 16 29 Bingham (U S.L. Sy 3. 018487 8,288.7 27,194
Bad Axe, school (U.S.L.8.), 1906 __..__._......._. 43 48 14.27 260 15 05 80 19 31 Verona (U.S.L.S)___.......___.__ 3. 940542 8,720.5 28,611
82 59 4232 321 13 21 141 16 04 Bingham (U.S. L. 8.y . ._........ 3. 924050 8,395.7 27, 545
Stafford (U. 8. L.8.),1908 (d. m.)! .. ___.__._..__ 43 58 32.58 23 01 44 202 57 52 Verona (U.S. L.S) .. ... 4, 281777 19,132.7 62,771
82 47 42.84 | 110 32 43 200 24 05 Port Austin (U.S. L.S)......._..._. 4, 24 17,717.4 38,128
Port Hope (U. 8. L.8.),1908 (d. m.} e oo . 43 56 41.223 29 35 37.3 209 31 27.7 Verona (UG.S. L. S)). .- 4. 212089 186, 296.3 53,465
82 47 17.641 | 170 43 02.9 | 330 42 45.3 | Stafford (U. S. L.S. ) 3. 541898 3,482.6 11, 426
Rubicon (U.S.L.8.),1908 (d. m.). . .. ... 43 53 24.742 54 06 59.8 24 01 126 Verona (U.S. L. S).___ ... ... 4. 140579 13,822.3 45,349
82 44 56.642 | 152 35 42.3 | 332 34 O4.5 Port Hope (U.S. L. S.)-.o..__..._ 3.834518 6,831.5 22,413
Huron (U.S. L.B.), 1908 (d. m.) o coeeeeoooo .. 44 01 11.908 | 348. 53 159 | 168 53 46.0 | Stafford (U.S.L.S)oeoeeeeaee 3.609959 | 5,011.4 16, 442
82 48 26.177 | 94 44 551 | 274 36 47.3 Port Austin (U.S. L. S)_....______ 4. 195328 15,679.3 51, 441
Port Hope, Lutheran Church, (U.S. L. Sy _._.__.__ 43 56 26.85 23 34 26 203 33 09 Rubicon (U. S. L S e 3. 787591 6,131.8 20, 117
82 43 06.7 94 33 26 274 30 32 Port Hope (U. S. L. Sy .o 3.749133 5,612.2 18,413
Port Hope, Methodist Church (U.S8. L. S.)1.______..] 43 56 22.10 25 41 54 205 40 32 Rubicon (U.S. L.S.)_.............. 3. 783477 6,074.0 19,928
82 42 58.64 95 51 38 275 48 39 Port Hope (U.S. L. S.)ccooaman.o 3. 763894 5,806.2 19, 049
Port Hope, Presbyterian Church (U. 8. L. S.)t...._.} 43 56 29.93 25 12 26 205 11 02 Rubicon (U.S. L. S.) . ..ocoaoa .ol 3. 800483 6,316.6 20, 724
82 42 56.12 93 26 41 273 23 39 Port Hope (U. S, L. 8.)-.oc....C 3. 766612 5,842.7 19, 169

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Lake St. Clair to Thunder Bay—Continued

Distance
: Latitude and ; i
Station longitude Azimuth Back azimuth To station Logarithm | prerors Fect
(meters)
Supplementarv pmm_c ontinued o 7 r” ° ’ " ° ’ ”
Port Austin Lighthouse (U.S. L. 8.)ccoaciiccaacann. 44 04 55.300 | 15 46 45.2 | 195 45 557 | Port Austin (U.S. L.S.)....._...._. 3. 766044 5,835.0 19, 144
¢ 82 58 56.615| 61 45 16.4 { 241 33 47.0 Oak Point (U.S.L.S.).__ 4399640 25,098. 1 82,343
135 48 30.8 | 315 33 47.1 Point au 8able (U.S. L. S.)........ 4. 605024 40,273.9 132, 132
Pointe aux Barques (U. S. L. 8.), 1908 (d. m.) e 44 04 04.672| 40 14 440 | 220 12 5.9 | Port Austin (U. S, L.8.)..c.oc.._... 3. 724969 5308.5 17,416
q ( ¢ 82 57 33.857 | 130 19 25.8 | 310 18 28.2 Port Austin Lighthouse (U.S. L. 8.).| 3.382944 2,415.1 7,924
Port Austin, Roman Catholic Church (U. 8. L. S.)1__| 4 02 4232 | 182 33 23 2 33 28 Port Austin Lighthouse (U.S. L. 8.).| 3.613693 4,108.6 13, 480
( 82 59 048 | 218 32 2 38 33 26 Pointe aux Barques (U. S. L. 8.)_....} 3.511906 3,250. 2 10, 663
Tovey (U.S.L.8.),1905(d. m) .o eoccaae. 44 41 09.18 15 47 50 195 46 15 Greenbush (U. 8. L. 8.)-. -} 4.038941 10,938.1 35, 886
83 18 26.32 | 147 33 38 327 30 B Henry (U.S.L.S)._ 4. 055946 11,374.9 37,319
Pierson (U.S. L.8.), 1905 (d. m.)teo_ooooooeo. 4 43 27.31 | 1 12 4 191 11 11 Greenbush (U s L.S) 4.178326 | 15,077.4 49, 466
83 18 28.41 | 131 22 52 311 19 38 Hemry (U. S S).... 3.906912 8,070.7 26, 479
East shore of Lake Michigan, southern section
Principal points
Bald Tom 2,1932 (d. m.) - eoo oo 41 54 19.264 | 307 11 05.27 { 127 19 58.23 { Bertrand (U. S L.S.) 4.3647233 | 23,159.19 75,081. 4
¢ 86 35 58 341 31 45.38 | 161 35 58.91 | Carlisle (U. S. S ). 4.4437544 | 27,781.42 gl, 146. 2
15 11 11.96 | 195 08 10.09 | Galena (U. 8. L. S § . 4.3817743 | 24,086. 79,02.9
0 13 02 Azimuth mark.
David, 1932 (d. 10.) oo m e 41 54 32624 9 55 13.23 | 189 54 00.32 | Bertrand (U. S. L. 8. ).-....--. ..... 4.1658910 14, 651. 80 48,070.1
¢ ) 86 20 50.410 | 88 57 2224 | 268 47 1560 | Bald Tom 2 -cacccvnvoemmcmmnccanna- 4.3209178 | 20,937.16 68,691.3
Stephensville, 1932 (d. M) oo 42 00 55.435 308 04 46.76 | 128 12 03.49 4. 2815826 19, 124. 17 62,743.2
P ' ¢ ) 86 31 43.569 | 334 24 5599 | 154 30 59.18 4.4636657 | 29,084.77 95,422.3
25 41 29.44 1205 38 38.89 4. 1323019 13, 561.32 44,492. 4
358 29 04 Azimuth mark.
Divis, 1932 (d. M.} o oo e 42 06 08.574 | 21 08 09.67 | 201 04 08.70 | David. __ ... .o ... 4.3620269 | 23,015.85 75,5112
86 14 50.3221 67 34 15.93 | 247 22 57.16 | Stephensville. .. ___ ... ... ... 4. 401777 25,221.90 82,748.9
228 31 00 Azimuth mark.
Henley, 1932 (d. .Y e oo oo e 42 08 56,302 | 287 07 36.38 | 107 15 44.75 1 Divis. ..o . ieceicee- 57,4341
86 26 58,402 | 342 20 30.10 | 162 24 36.47 { David. __..__.._____._...._ 91,731.3
23 51 42.49 §{ 203 48 31.37 | Stephensville 53,214.8
358 11 19 Azimuth mark.
Van Auken, 1832(d. m.) ..o .. 42 14 42,999 ] 30 25 58.55 | 210 4.2648483 | 18,401.29 60, 371.6
86 08 04.679 67 45 04.63 | 247 4.4490971 | 28,125.30 92, 274.4
83 28 28
Thunder, 1832 (d. T.) - e oo eee oL 42 15 21.923 | 273 49 46.44 ) 93 4, 2467907 | 17,651.87 57,912.8
86 20 52.906 | 333 58 55.21 | 154 4. 2785954 18,993. 08 62,313.1
35 12 28.97 | 215 4. 1630387 14, 555. 89 47,755.4
291 34 16 Azimuth mark.
Bangor, 1932, r. 1934 (d. m.) . ... ... ___. 42 19 12.708 | 24 24 58.82 | 204 23 07.97 | Van Auken.___.._._____..__ 3. 9608542 9, 138. 06 29, 980. 5
8 05 19.918 71 39 4542|251 29 17.65 | Thunder........__._ 4. 3527653 22, 530.21 73,917.9
314 57 46 Azimuth mark.
Brandywine, 1932, 1.1937(d. m.) ..o _________...____ 42 19 320281271 48 5130 91 57 43.03 | Bangor.... 4. 2575096 18, 092 96 59, 360.0
86 18 29.643 (301 51 23.73 | 121 58 24.22 | Van Auken. 4. 2270875 16, 868. 93 55,344. 1
23 03 14.50 { 203 01 38.10 | Thunder..--cocoone cmeaoeaieamnes 3. 9235501 8,385.91 27,512.8
242 32 04 Azimuth mark.
Leifsen, 1932 (Q. M) c e e oeme oo ccaio e 42 26 53,910 | 27 55 1580 | 207 51 33.86 | Bangor. .. ..o .ooicceoeiiiaen- 4,2068452 | 16,100.71 52,823.7
85 59 50.680 | 62 03 41.85 | 241 51 07.52 | Brandywine_____________..____._._. 4. 4624118 | 29, 000.92 95, 147.2
214 52 18 Azimuth mark.
[OF:13 0 1+ 7 (IS + + ) T 42 29 (01.422 | 280 54 48.73 | 101 04 47.09 | Leifsen . ooo oo 4.3144196 | 20,626.22 67,671.2
86 14 36.938 | 324 54 24.60 | 145 00 40.21 | Bangor.. ... . ..._.... 4. 3460892 | 22, 186.52 72,790.3
16 52 23.72 | 196 49 46.79 | Brandywine 4. 2638059 | 18,357. 18 60, 226.8
187 29 30 Azimuth mark,
Walker, 1932 (d. m.) .. oo oo . 42 32 09.112 | 357 46 57.37 | 177 47 08.50 | Leifsen.. ..o oo oo icaon 3.9882532 | 9,733.15 31,932.8
86 00 07.159 73 49 20.04 | 253 39 3231 | Catt. ..o ccccciaaoea- 4.3156441 20, 684. 46 67,862.3
Johnston, 1882 (d. ™) oo oo . 42 36 13.653 1203 35 29.38 | 113 44 00.13 | Walker. ..o o iioeomoann 4.2741755 | 18,800.77 61, 682, 2
8 12 42,153 | 314 22 27.74 | 134 31 09.20 i 4,3920787 | 24,664.86 80,921.3
11 07 16.19 | 191 05 58.58 4.1332758 | 13,591.76 44, 592.3
182 19 04
Eotman, 1832 (d. M.)ecomcom oo oo 42 40 54.304 1327 32 58.13 | 147 38 03.68 | Walker. .. .. . cciieiiceann 4. 2831938 19, 195. 25 62,976.4
86 07 38.488 ) 38 38 53.06 | 218 35 27.35 | Johmston.... 4. 0446953 11,083.97 36,364.7
243 05 40 Azimuth mark,
Meiste, 1982 (- D0.) .o oo e e oo 42 42 38.272 2 38 56.08 | 182 38 20.43 | Walker_ ... oo i 4. 2885736 19,434. 51 63,761.4
85 59 27.801 74 01 13.05 1253 55 40.31 | Kotman. .. oo 4.0852329 | 11,620.72 38, 125.6
90 47 07 Azimuth mark.

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

East shore of Lake Michigan, southern section—Continued

Distance
Station Latitude and Azimuth | Back azimuth To station
longitude Logarith
garithm i propors Feet
(meters)
Principal points—Continued.
” -] 14 ’” [.] ’ ”
Haddock, 1932 (d. m.) oo e 42 42 24 887 | 268 19 35283 | 88 26 4. 1665777 14,674 99 48, 146. 2
§6 10 12.385 308 34 17.69 | 128 36 3.6514332 | 4,481.60 14,703.4
323 58 00.88 | 144 04 4.3706820 | 23,479.13 77,031.1
16 35 50.58 | 196 34 4.0774504 | 11,952.27 39, 213,
139 44 48
Primary traverse station No. 39 Y (U. S. G. 8.),1932 | 41 53 05580 | 104 36 52 33 | 284 32 3.9557453 9,031.20 29,629.9
(d. m.). 86 29 39.492 | 168 51 33.32 {348 50 10.38 | Stephensville. . ... ..o ... 4. 1695406 14, 775. 45 48,475.8
266 08 45 Glendora, Trinity Lutheran Church,
base of cross on steeple.
Primary traverse station No.37 Y (U.S. G.8.) eccen- | 42 08 14.977 | 06 16 44.90 | 276 11 03.70 Henley. oo ecccccmcaacacacan 4.0698928 | 11,746.08 38, 536.9
trie, 1932 (d. m.). 86 18 20.904 | 166 01 38.73 ) 4. 1327581 13, 575. 57 44, 539. 2
307 41 25.03 3. 8045483 6, 376. 00 20, 918.6
259 18 27 Reference mark No. 1.
St. Joe, 1932 (d. M) o oo e e caremm e e s 42 05 45678 [ 212 02 41.36 | 32 04 28.92 | Henley. .. ..o oo comemmaun-- 3.8413498 6, 939. 85 22, 768. 5
86 29 38.768 | 253 14 58.21 73 22 26.78 | Primary traverse station No, 37 Y 4. 2052365 16, 041. 19 52,628.5
(U. S. G. S.) eccentric.
17 46 49.22 | 197 45 25.63 | Stephensville. ... . ccemmmuocan-- 3.9732061 9, 403. 64 30,851.8
183 19 29 Azimuth mark.
Saugatuck, 1932 (d. ML) oo oo ccmmem et 42 39 40.641 | 212 12 11.43{ 32 13 46.53 { Haddock . ooccoooommmaacaes 3.7774570 5,990, 42 19, 653.6
. 86 12 32,661 | 251 13 44.72 71 17 04.11 { Kotman. .. 3. 8496531 7,073.80 23,208.0
1 5 25.55 (181 56 19.12 | Johbston. ... ..o cmmmmceaanan- 3. 8055450 6, 390. 65 20,966.7
272 44 19 Azimuth mark.
Primary traverse station No. 53 Y (U.S. G.S.) eccen- | 42 22 29.991 | 43 45 12.49 | 223 42 37.87 Brandywine__. 3.8807711 7,599.26 24,931.9
trie 1632 (d.). 86 14 40.124 [ 180 20 42.70 ¢ 20 . tt 4. 0819971 12,078.06 39,626. 1
295 20 32.80 | 115 26 4. 1521079 14,104 10 46, 568. 5
South Haven, 1832 (d. m.) e e oo oo eaeaee 42 25 08.908 | 197 13 04.44( 17 14 3.8757179 7,511.35 24,643.5
86 16 14.286 | 306 13 09.26 | 126 20 4. 2688933 18, 573.48 60, 936. 5
16 36 13.20 | 196 34 Brandywine..._.. . __......... 4.0352731 10, 846. 09 35,584.2
201 22 04 Azimuth mark.
Zeeland, 1982, 1. 1934 (d. m.) ... 42 50 21.835 1 01 18.77 [ 181 o1 4. 1555386 7 7.
21982, 7, 1834 (d. M) e . . . . 306. 6 , 937,
85 59 16.559 | 45 25 55.83 | 225 18 4. 3211717 ;?), 949.41 gg %12
169 51 16 Azimuth Tark. '
Park, 1982, r. 1934 (d. m.) .. __.._.___.._. 42 47 05.102 | 251 19 51.85 | 71 28 51.62 [ Zeeland 42796418 | 1
, 1082, r. 184 (d. m.) ... 3 . . . . 9,038. 463.
86 12 30.835 | 294 44 20.24 | 114 53 11.74 | Meisto. 4. 2027003 19, 620. & gi’, 370.?
339 58 358 {160 00 09.82 | Haddock..._...... 3. 9638925 9,202. 22 30,191.0
253 28 12 Reference mark No.
De Junge, 1932, r. 1834 (d. m.) ... ____._.._. 42 §7 37.118 | 358 08 4. 1283703 1
, 1982, r. 1834 (d. m. ). . . 3,439.10 44,001.4
85 59 35.817 g (:g 44193628 26, 264. 12 86, 168. 2
Olive, 1932 (o M) oo 42 54 33.853 | 251 56 4.2627478 12.5
86 12 23.956 | 203 26 4. 2508028 ;&389:591! %:82%?
23(8) 352 4. 1413989 13, 848.38 45,434. 2
Crisp, 1832 (d. m.) e oo . 42 52 40.976 43 15 4. 1520311 221.03
86 05 22111} 110 02 4. 007989 }3 185. 67 ggi a3
220 38 4 0809817 12, 049. 85 39,533.5
297 19 3. 9705010 9, 343.32 30,653.9
211 12
Rosymound, 1932, r. 1934 (d. m.) oo .________ 43 01 23.561 {290 22 21.48 | 110 4. 3010040 9, 998. 80 6.
, ,r. 1934 (d.m.)y . ___ . 56 . , 998, 5, 612. 7
86 13 22972 g(‘;'go gg :g 98 | 173 4. 1042660 12,713. 53 41,711.0
Aebig, 1932, 1. 1934 (d. M) .. 43 06 20.918 2 10 08.42 | 182 4. 2088562 16, 175. 44
85 59 08.807 | 39 36 36.82 | 219 4. 4516493 3,?’ 291: 07 gg: g?gg
28% ;é 8{1) 58 | 244 4. 3303135 21, 395.06 70,193. 6
Jones, 1932, r. 1934 (d. m.) . .. 43 12 44,331 | 337 07 50.11 | 157 10 21.05 | Aebi
s - .33 A . V- SR 4. 1085451 12, 839. 41 42,1240
86 02 49.478 | 34 20 Ii)g 33 (214 13 2B.33 1 Rosymound. .o meeee 4.4052692 { 25, 425.48 83,416.8
Norton, 1932,1.1934 (d. m.) .. oo 43 08 51.23t 4.3123960 | 20, 530.33 67,356.6
86 17 00.889 43922326 | 24,673.60 |  80,950.0
4. 1663640 14, 667.77 48,122.5
Grand Haven, 1932, r. 1934 (d. m.) . ____.___..____..__ 43 03 23.125 4. 0339067 10, 812. 02 35,472. 4
86 14 13.187 4 3656821 23,210. 37 76, 149. 4
g%g&) 21,;23.?38 69,491.3
X 3, 860. 12, 666. 4
274 24 83 Azimuth mark. ! 5
Casnovis, 1032 (d. m.) . . e o.. 43 15 32.463 ¢ 34 11 29.95| 214 05 40.20 | Aebig. ... __..- 4. 3131322 585. 47
85 50 37713 | 72 37 30.0 | 352 29 08,98 | Jomew il & Mamer ?‘7’:3071 g ggﬁ 783:2
2714 15 32 Azimuth mark.
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GEOGRAPHIC POSITIONS—Continued
East shore of Lake Michigan, southern section—Continued

Distance
Station Latitudeand | pymyh | Back azimuth To station
longitude Logarithm
g8 Meters Feet
(meters)
Principal points—Continued
-] ’ " o ’ e [ ’ "
Dietrich, 1932 (d. M.) oo oo 43 07 06.697 | 84 02 58.96 | 263 56 13.13 | Aebig. o . ool 4.1303361 | 13,500.07 21.5
85 49 14.092 | 119 35 58.78 | 209 26 41.59 |Jomes. .. .o ooiiiiiiioaoe- 4.3251994 | 21,144.60 69,371.9
173 10 59.10 | 353 10 02.48 | Casnovia ... oo ooooo..- 4.1964308 | 15,719.21 51,572.1
336 40 51 Azimuth mark.
Kent, 1931, 1. 1932 (4. m.) . o i 43 14 37.944 | 23 35 06.87 | 203 32 02.89 | Dietrich__ ... oo 4. 1816058 15,191, 68 49,841. 4
85 44 46.124 | 102 00 36.34 | 281 56 35.43 | CaASNOVI8. ... e oiciiimnoaiaaoan 3.9089005 8,107.75 26, 600. 2
253 3¢ 20 Reference mark No. 1.
Ballards, 1931, r. 1934 (d. m.). .o 43 06 55.0982 | 92 23 04.76 | 272 19 01.28 | Dietrich. . ... ..o 3. 9063704 8, 060. 66 26, 445.7
85 43 18.750 | 148 09 46.22 | 328 04 3 i 4. 2734535 18, 769. 53 61,579.7
172 07 38.86 | 352 06 4. 1581180 14,391.93 47,217.5
259 00 24 Church spire.
Dake, 1932 (d. M) o ccmce oo 43 19 50.402 | 163 31 40.90 | 343 28 44.79 Cl?ybauk ___________________________ 4.3075026 | 20, 300.31 66, 601. 9
86 24 02.270 | 204 13 56.84 24 19 31.43 | Middlecamp.....__. 4.4251123 | 26,614.13 87,316.5
258 37 38.05) 78 47 40.02 | Twin Lake.... 4.3040791 20, 140.91 6, 078.0
294 20 28.19 ) 114 44 00.64 | Jones. 4.4992880 | 31,570.98 103, 579.1
334 54 33.12 | 154 59 21.78 | Norton_._____ 4.3512082 | 22,454.23 73,668.6
328 19 28 Azimuth mark
Whitehall, 1932 (d. M) o oo eire e 43 23 32.371 | 42 02 59.68 | 221 59 51.46 | Dake . ____. 3. 9647869 9,221.19 30,253.2
8 19 28.129 [ 91 06 34.97 | 271 02 08.65 [ Montague... 3.9408414 8,726.53 28, 630.3
195 16 07.98 15 21 34.16 | Middlecamp.. 4. 2565552 18,053. 24 59,229.7
282 02 06.20 | 102 09 00.23 | Twin Lake 4. 1423252 13,877.95 45,531.2
88 50 05 Azimuth mark.
Montague, 1932 (d. M.) - oo 43 23 37.665 | 165 33 47.68 | 345 32 09.55 | Claybank..........c.ooo.._.- 4.1091726 | 12,857.98 42,184.9
86 25 55803 | 271 02 08.65| 91 06 34.97 | Whitehall ___.._____ 3.9408414 8, 726. 53 28, 630.3
277 44 48.88 97 56 09.18 | Twin Lake 4.3523206 ;| 22,507.16 73,842.2
339 57 43.17 ] 159 59 0L12 | Dake. ... cceomncmmmiiiiaeao 3.8730236 7,464. 89 24,491.1
Muskegon, 1932, r. 1934 (d. m.) -t oevommmm el 43 15 31.995 5 26 37.72 | 185 26 02.01 | Norton 4.0942423 12,423.45 40, 759.3
8 16 08.731 [ 126 48 23.95 | 306 42 59.22 | Dake 4. 1246504 13,324. 48 43,715.4
217 18 00.75 37 22 37.48 | Twin Lake 4, 1757762 14,989. 12 49,176.8
285 55 55.71 | 106 05 03.20 | Jomes 4.2732798 18, 762.03 61, 555.1
169 31 26 Azimuth mark.
Supplementary points
New Carlisle, municipal tank, finial light (Ind.), 1932._| 41 42 26.207 | 162 00 36.1 | 341 57 09.5 | Bald Tom2... o| 4.364250 23,134.0 75,899
86 30 48.633 2?4 43 33.2 54 48 58.7 Bertrand (U. S. L. S. 4. 140858 13,831. 1 45,378
339 23 49.7 1159 29 36.6 | Carlisle(U.S. L. S) ... 3. 667566 4,651.2 15, 260
Three Oaks, Warren Featherbone Co., water tank, | 41 48 10.384 | 24 15 44.9 {204 13 11.0 | Galena(U.S. L. S). ... _._.__.... 4.114439 13,014.8 42, 699
1932. 86 36 40.236 | 184 48 53.2 4 49 21.0 Bald Tom 2..._ . _ ... o ... 4.057713 11,421.2 37,471
226 47 08.9 46 51 49.6 Primary traverse station No. 39 Y 4.124197 13,310.6 43, 670
(U.S8.G.8).
Niles, municipal standpipe, 1932 ______.____..______ 41 50 41.49 55 22 33 n5 17 28 Bertrand (UG. 8. L. Sy .. ... 4.108491 12,837.8 42, 119
8 15 0227 131 38 49 311 34 56 David_ ... . 4, 030909 10,737.6 35,228
Bridgeman, municipal water tank, finial, 1932..._.___ 41 56 33.572 | 189 54 27.4 9 55 08.4 | Stephensville.. ... . ..o . ....... 3.913908 8,201.8 26,909
8 32 44.901 | 282 42 17.7 102 50 I5.1 David_ . _._......._ J| 4.227386 16, 880. 6 55,382
322 24 13.0 142 30 56.9 ( Bertrand (U.S.L.S.) 4. 359997 22,908.5 75,159
Benton Harbor, black municipal standpipe, finial, { 42 06 56.93 20 55 38 209 52 3t Stephensville..._ ... ... 4. 100447 12,866.1 42,212
19322 86 27 04.60 | 182 12 44 2 12 48 Henley .. oo ool 3. 566535 3,685.8 12,092
Benton Harbor, Baker Vawter Co., white stack, 1932..] 42 07 37.155 | 43 44 45.7 223 43 09.6 | St.Joe_ ... oo e .. 3.677 4,760.0 15, 617
86 27 15541 | 189 09 17.2 9 09 28.7 | Henley 3.393325 2,473.6 8,115
. 264 25 46.2 84 31 38.8 | Primary traverse station No. 37 Y | 4.083811 12,128.6 39, 792
(U. S. G. S.) eccentric.
Benton Harbor, High School, stack, 18321 ___...___. 42 06 08.50 | 76 57 49 256 56 20 St T8 - oo 3. 404005 3,118.9 10, 233
8 27 26.54 | 187 06 50 707 09 Henley o oo 3.717461 5217.5 17,118
Saint Joseph, municipal standpipc, finial, 1932.._.____ 42 06 41.217 | 211 02 55.8 31 04 09.1 | Henley. .. oooooooiioiiieiaiiann.- 3. 687121 4,865.4 15, 963
8 28 47.693 | 258 25 12.3 78 32 06.7 | Primary traverse station No. 37 Y | 4.160840 14,482. 4 47,514
J. 8. G. 8.) eccentric.
Saint Joseph, Berrien County, courthouse, dome, 1932_| 42 06 31.855 | 206 51 11.5 26 52 17.4 | Hepley.  ooooo . 3. 698611 4,995.9 16, 391
86 28 36.685 | 257 05 03.7 77 11 50.7 Primary traverse station No. 37 Y | 4.155229 14,296.5 46, 904
(U. 8. G. S.) eccentric.
45 02 34.4 225 01 52.7 | St.J 3. 304517 2,016.1 6, 614
Saint Joseph, Catholic Church, Steeple, 1932_.._._.._ 42 06 30.546 | 44 25 17.9 | 224 24 38.3 3. 287365 1,938.1 6,350
86 28 39.738 | 207 21 16.0 2722 40 3.704476 5,063.8 16, 613
256 59 21.7 77 06 10.8 4.157575 14,373.9 47,158

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

East shore of Lake Michigan, southern section—Continued

Distance
Station Latitudesnd | 4 iy | Back azimath To station
longitude Logarithm Meters Feet
(meters) elers
Supplementary points—Continued
o ” o ’ ”n ° 14 ’?
Saint Joseph, J. Wallace Sons & Co., western stack, [ 42 06 39.937 [ 26 17 37.8 {206 17 13.6 | St.J0@. . oocomoomocooacaaamaan- 3.271192 1,867.2 6,126
1932, 86 29 02.776 | 214 09 44.8 34 11 08.2 Henley. ... ... .. ___._.. 3. 706335 5,085. 5 16, 685
258 32 11.3 78 39 15.8 Primary traverse station No. 37 Y 4.171135 14,829.8 4%, 654
(U. 8. Q. 8.) eccentric.
Saint Joseph, lighthouse, 19328, __ ..o . ..._._. 42 06 57.81 224 46 52 44 48 38 Henley .o ... 3. 711969 5,151.9 16,903
86 29 36.45 1 22 09 181 22 07 St.Joe. .. 3. 347564 2,22.2 7,304
Saint Joseph, pierhead front range light, 1932!_.______ 42 06 58.76 | 225 43 16 45 45 05 Henley . oo i 3. 715671 5,196.0 17,047
86 29 40.42 (339 02 07 179 02 08 St.J0@. oo e 3. 353181 2,255.2 7,399
Saint Joseph, south pierhead. light, 19321 ____________ 42 06 54.84 | 224 35 30 44 37 18 Henley_ __ .. .. ... 3.721308 5.263.9 17,270
86 29 39.35 {359 38 27 179 38 27 St.Joe. . 3.329177 2,133.9 , 001
Saint Joseph, Whitcomb Hotel, spire on dome, 1932___ 42 06 38.593 | 32 09 35.5 | 212 09 05.5 | St.J0e. . o oommmommmeaeaans 3. 285199 1,928. 4 6,327
86 28 54.100 | 212 00 43.4 32 02 01.0 | Menley.. . oo ___.... 3. 699962 5,011.4 16, 442
258 13 26.8 78 20 25.5 | Primary traverse station No. 37 Y | 4.165628 | 14,642.9 48,041
(U. 8. G. 8.) eccentric.
Primary traverse station No. 37 Y (U.S. G. 8.), 1932 | 42 08 15.429| 61 09 05.1 (241 09 03.2 Primary traverse station No. 37 Y | 1.8784643 75.59 248.0
d. m.). 8 18 27.021 (T. 8. G. S.) eccentric.
Primary traverse station No. 53 Y (U. 8. G.S.), 1932 [ 42 22 29.304 { 114 59 21.5 | 294 59 20.2 Primary traverse stat}'on No.53 Y 1. 7004874 50.175 164. 62
(d. m.). 86 14 38.136 (C. 87 G. S.) eccentric.
Watervliet, silver municipal tank, finial, 1932.._____. 42 11 09.352 | 165 55 57.2 1345 54 03.1 | Brandywine. ... .. ... ... 4.203863 | 15,990.5 52,462
8 15 39.895 | 237 41 30.0 57 46 35.9 Van Auken. ... ... _. J| 4.091597 12,348.0 40, 512
353 00 08.2 173 00 41.5 Divis_ el 3. 970800 9,349.8 30,675
Bangor, black municipal tank, finial, 1932 ____..___.. 42 18 49.963 | 211 55 06.2 31 59 40.6 4. 245501 17,599. 5 57, 741
8 06 37.859 | 248 31 42.2 68 32 34.7 3. 282818 1,917.9 X
14 38 23.6 194 37 25.3 3.896275 7,875.4 25,838
South Haven, rear range light, 19321___.________..___ 42 24 06.10 | 200 29 48 20 31 28 3. 988074 9,729.1 31,920
86 17 06.09 {211 25 53 31 26 28 3. 356290 2,211. 4 7,452
South Haven, pierhead front range light, 19321_______ 42 24 04.83 | 201 43 43 21 45 31 Catt .. 3. 993555 9,852.7 32,325
86 17 16.64 11 13 55 191 13 06 Brandywine. ... ..o __.. 3. 933659 8,581.4 28,154
South Haven, Everett Piano Co., water tank, 19321._| 42 23 30.21 18 17 13 198 16 02 Brandywine. ... ... ... 3. 888712 7,739.5 25,392
86 16 43.58 |[195 48 08 15 49 33 Catt oo 4.026202 | 10,621.9 34,849
South BHaven, Everett Piano Co., south stack, 1932_ .| 42 23 30.064 | 18 30 44.2 | 198 29 31.9 3. 889021 7,745.0 25,410
86 16 42.245 | 195 38 13.7 15 39 38.3 4. 026036 10, 617.8 34,835
24 41 26.9 74 52 49.3 4.379618 | 23,967.2 78,632
South Haven, St. Basil’s Catholic Church, steeple, | 42 23 57.967 | 198 50 02.1 18 51 36.5 3.995362 9,893.8 32, 460
1932. 8 16 56.781 | 203 56 00.1 23 5 28.8 | South Haven.. 3.379292 2,304.9 7,857
14 31 39.7 {194 30 37.2 | Brandywine. ... ... c.oocooo ... 3. 928206 8,476.3 27,809
South Haven, municipal concrete storage tank, 1932__| 42 24 06.605 | 151 11 10.0 | 331 10 38.8 3. 341264 2,194.1 7,198
8§86 15 28.033 | 187 18 37.0 7 19 1.5 3.962437 9,171. 4 30, 090
256 22 02.8 76 32 35.2 4.343247 | 22,041.8 72,315
South Hsven, municipal standpipe, 1932 __...._.___ 42 24 14.691 | 186 54 19.4 6 54 25.4 3. 226630 1,685.1 5, 529
8 16 23.148 | 195 19 56.0 15 21 07.7 3. 962569 9,174.2 30,099
257 41 211 77 52 30.7 4,.365752 | 23,214.1 76,162
Fennville, black manicipal water tank, finial, 1932_____ 42 35 42.003 | 307 05 50.8 | 127 10 08.1 4.036703 | 10,881.9 35, 702
86 06 27.494 | 42 08 48.2 | 222 03 17.3 4. 221649 16, 659. ¢ 54, 655
9 33 28.8 | 276 29 152 3.934344 8,596.9 28, 205
Douglas, municipal tank, finial, 1932._._......_.._.___ 42 38 35.282 206 05 49.0 26 07 32.3 3.897088 7.890.2 25,886
86 12 44893 | 238 23 25.7 58 26 53.3 3.913355 8,191.3 26,874
359 10 52.2 179 10 5.0 3. 640545 4,370.6 14,339
Saugatuck Lighthouse, 19821 ... ______.________.._. 42 40 36.48 | 182 57 12 2 57 30 4.079464 | 12,007.8 39, 396
86 12 58.05 | 341 26 45 161 27 02 3.259458 1,817.4 5,
East Saugatuck, church steeple, 19321, _.___.__.___ ... 42 41 50.58 {260 02 50 80 07 01 3.931694 8,544.6 28,033
86 05 37.62 57T 45 15 237 43 83 8.512355 3,253.5 10,674
Belvedere Farm, gray water tank, 1932 ... ... _.__. 42 41 11.927 ] 51 35 10.1 231 33 4.4 3. 656286 4,532.0 14, 869
8 09 56.744 | 171 00 55.7 [ 351 00 45.1 3. 357806 2,279.3 7.478
279 47 18.8 99 48 52.5 3. 504369 3,194.3 10, 480
Overisel, church steeple, 19321 ________.______.___.. 42 43 41.20 | 324 12 17 144 12 59 Meiste. ..o ocioiee .. 3.379118 2.394.0 7,854
8 00 29.33 62 14 19 242 09 28 Kotman. ... oo ... 4.043040 | 11,041.8 36, 226
Holland, north of State park 200, Getz farm, tank, | 42 48 18.91 | 300 38 01 120 48 50 Meiste. .. ...l 4.313524 | 20,583.7 67, 532
19321 86 12 26.08 2 43 10 182 43 06 Park .. 3.357936 2,280.0 , 480
Holland, Holland Furance Co., tank, 19321_____.___. | 42 46 38.92 | 309 51 38 129 56 01 Meiste_ ... 4.063610 | 11,577. 4 37, 984
86 05 58.32 36 25 19 216 22 27 Haddock. ... ooooooiiiicaa 3. 988501 9,738.7 31,951
Holland, Bush Lane Piano Co., tank, 18321___________[ 42 46 38.06 | 310 04 57 130 09 19 Meiste. ... 4. 060043 11,482.7 37,673
86 05 53.88 36 59 34 216 56 39 Haddock_ ..ol ... 3. 990244 9,777.9 32,

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

East shore of Lake Michigan, southern section—Continued

Distance
Latitude and i Back azimuth To station
Station longitude Azimuth | Bac Logarithm
(meters) Meters Feet
Supplementery points—Continued o " o s " o s " 01727 20 00
- - - 172.
i i R 5, 1032 ... 42 47 00.50 22 01 07 201 59 24 Haddock._ . ..o iiiaiian 3 962‘4?8 3 3
Holland, Heinz Canning Co., stack, 1 b 07 4198 | ol 15 53 271 12 3 Park. oI 3.81843¢ | 6,583.2 21, 598
- i , 697.6 44,940
Holland, Holland Shoe Co., stack, 1932........-.—--. f2 47 0477|308 1 089 | 120 80 AR | M eeck Il Son0m | oa06s | 30838
) 90 06 348 | 270 03 100 | Park.... o lloeoeeons 3.835731 | 6,850.6 22,476
- 7 , 644. 1 34,922
Holland, City Light Co., Stack, 1032 ... -.-..o.—---- 12 47 Soms AL 00 w4 | 6L a4 824 Beeland. o L0 | eitr | aser
'Y . . ps v .
30 12 04.0 | 210 09 17.6 4. 045078 11,093.7 36, 397
. - . 938658 8,682.8 28, 487
Holland, municipal standpipe, 1932.._.----.-----~- 2 a7 230l B L T 5 s im0 | 15,5200 | 50932
’ 186 35 39.6 6 36 12.6 3.981618 9, 585.6 31,449
. L , 224. 8 49, 950
Holland, Black Lake, front range light, 1932......... 48% ilzi 2‘, (7)59!; % g (1)32 2§ g ?g-g g. }?g‘;ﬁg li 1316 4,861
) 357 27 10.9 | 177 27 273 4092297 | 12,367.9 40, 577
- 4= 7 , 196. 9 49,858
Holland, Black Lake, rear range light, 1932.... ... A R B S N S B R 5 em | T 4,527
358 42 19: 7 178 42 21.4 4. 092581 12,376.0 40,
7 4. 099492 12,574.5 41, 255
le, 19321 o e-. 42 45 09.20 | 291 41 25 111 47 14 2,
Graatschap, church stoeple §6 07 50.24 |33 13 57 176 14 12 3.896662 | 7,882.5 25,861
7 i . 971691 , 369.0 30, 738
Zeeland, municipal tank, west side, 1932..__.._...... ARt B AV A et o N Soims | 4ae 15, 501
’ 313 26 012 | 163 27 409 | Meiste_ ..o oioiioiiiiemoeeoaoons 4068857 | 11,718.1 38, 445
- ns - 3 3, 320
Zeeland, Mead Johnson Co., tank, 1832 ._....coooomoo gg gg (4)&. 49?2 %? ;% ?9’6 "ié? ;g g?.é 03 415 « g. 2865302(5) lg. }gg g ?0 =
3 7. - rtss " 4on !
355 31 42.8 175 32 09.4 4.057921 11,426.7 37,489
- - 3 ,076.92
Primary traverse station No. 108 Y (U.S.G.5.),1932 | 43 57 26.538 174 05 05.6 | 354 05 04.6 2. 5161992 328.246 1,076
(d. m.).? 85 59 34.325
Coopersville, municipal tank, finial, 1932..._......__. 43 03 456621 24 26 36.4 | 204 24 00.9 DelJunge. . ... ... 4. 096575 12,490.4 40, 979
85 55 47.785 | 136 30 56.2 {316 28 38.9 | Aebig. ... . .. ... 3. 819895 6, 605. 3 21,671
235 02 09.1 55 06 37.5 | Dietrich... oo .o ool 4. 034858 10,835. 7 35, 550
Thompson Aeronautical Corporation, west of Coop- | 43 03 34.439 | 239 37 042 53 42 42.3 | Dietrich. ... . oL 4.112908 | 12,969.0 42, 549
ersville, sirway beacon, 1932. 85 57 29.877 14 30 52.6 194 29 26.7 DelJunge . . .. ... 4.056500 | 11,389.4 37,367
50 36 46.0 | 230 26 36.4 | Olive ... ...oceeciiiecaioao- 4418989 | 26,241.5 86,
Grand Haven, pierhead front range light, 19321._.._....] 43 03 24.91 167 25 06 347 23 58 Norton. ..o as 4.013602 | 10,318.2 33, 852
86 15 21.42 172 02 15 92 03 0O Grand Haven...___._._......._._.. 3. 188967 1,545.1 5,069
Grand Haven, pierhead rear range light, 1932.___.____ 43 03 25.935)| 166 25 36.6 | 346 24 2.3 | Norton... . ...ooo o imacaoeaaaoos 4.013985 | 10,327.3 33,882
86 15 13.631 | 273 37 17.3 93 37 58.5 | Grand Haven...____.__..._.__._.... 3.136911 1,370.6 4,497
326 25 57.5 1146 27 13.0 | Rosymound.._._____ . ... ... 3. 656248 4, 531.6 14,867
Grand Haven, First Congregational Church, steeple, | 43 03 44.08 | 358 15 22 178 15 26 Rosymound__...__._ ... 3.637333 4,338.4 14, 234
1932.1 86 13 28.80 57 13 20 87 12 50 Grand Haven .. i 3.077230 1,194.6 3,919
QGrand Haven, Eagle Ottawa Leather Co.,stack, 1932!_| 43 03 49.93 17 57 45 197 57 01 ° | Rosymound. ... ..ceceoo.... 3.676514 4,748.0 15,577
8 12 18.30 72 21 40 252 20 21 Grand Haven_..__ . ... .........- 3. 435860 2,728.1 , 950
Challenge Refrigerator Co., stack, 1932 . . cocaeeece. 43 04 . 963 3 52 05.0 | 183 51 54.8 | Rosymound. ... . . _...oo.o_...... 3. 605578 4,961.1 16, 277
8 13 08.191 49 24 50.3 229 24 05.8 | Grand Haven 3. 287081 1,936.8 6, 354
149 19 53.9 | 329 17 149 | Norton. . . .occeoeoeomiiaaaaaa- 4.013208 10, 308.8 33,821
Spring Lake, municipal tank, 1932.....cccuamenmnan. 43 04 31.23871 20 11 30.5 | 200 10 26.2 Rosymound.__.__ ... ... 3. 790361 6,171.1 20, 246
8 11 48.899 | 57 13 53.6 | 237 12 15.0 | Grand Haven 3. 589190 3,883.2 12,740
138 42 18.7 | 318 38 45.5 | Norton..._..ooooo oo 4. 028684 10, 682.8 35,048
Spring Lake, Holland Church, white steeple, 18321...] 43 04 28.98 59 21 38 29 19 &5 Grand Haven. 3. 600513 3,985.8 13,077
8 11 41.65 | 138 18 03 318 14 25 Norton_ ... _..._... 4.035197 | 10,844.2 35,578
Dietrich, Lutheran Church steeple, 1 mile north of, { 43 07 59.811 | 115 55 17.1 | 295 46 08.0 4.304077 | 20,140.8 66, 079
1932. 85 49 26. 173 20 04.4 [ 353 28 16.0 4.147978 14,059.8 46,128
350 36 33.9 } 170 36 42.1 3. 220456 1,661.3 5,450
Primary traverse station No. 16 F (U. 8. G. 8.), | 43 07 55806 22 30 41.0 | 202 28 09.7 4.117396 | 13,103.8 42,991
eccentric, 1932, 86 09 41.397| 36 09 51.9 | 216 06 46.2 4. 017992 10,423.0 34, 196
281 31 19.6 101 38 32.0 4. 164302 14, 598.3 47,895
Primary traverse station No. 16 F (U. 5. G.S.),1932 | 43 07 55900 8 20 59.7 [ 268 20 59.6 | Primary traverse station No. 16 F | 0.615634 4.127 13.54
(d. m.). 8 09 41.215 (U. 8. G. 8.) eccentric.
Muskegon, American Showcase Co., stack, 19321_.__. 43 12 5525 | 271 13 27 91 21 02 4.176035 | 14,998.1 49, 206
8 13 53.76 29 19 11 209 17 03 3. 936275 8,635.3 28, 331
Muskegon, courthouse, tip of spire, 1932.__..__....._. 43 14 05.711 18 24 33.5 | 198 22 557 4.009767 | 10,227.4 33, 554
86 14 37.954 | 129 57 0l.4 [ 309 50 34.5 4.219697 | 16,584.3 54,410
278 51 32.1 g8 59 37.3 4. 200122 16, 185.3 53,101

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

East shore of Lake Michigan, southern seciion— Continued

Distance
Station L’:éil:“‘.‘:e and Azimuth | Beck azimuth To station
gitude L ithm
osari Meters Feet
(meters) b
Supplementary poinis—Continued , " o + w o 1
Muskegon, Central Paper Co., tall stack, 1932....__.. 43 12 52.009 | 148 51 31.5 |} 328 47 34.1 Dake. it 4.178714 | 15,090.9 49, 511
86 18 15.863 | 210 08 43.3 30 10 10.4 AMuskegon 3. 756638 5,710.0 18, 734
347 09 19.4 167 10 10.7 NOrtOD . oo 3. 882003 7,620.8 s
Muskegon breskwater, front range light, 1932.__._._.. 43 13 26.697 | 159 47 38.9 339 45 26.3 | Dake .o 4.101034 | 12,619.3 41,402
86 20 48.804 | 238 30 36.7 58 33 48.6 Muskegon. 3.869713 7,408.2 24, 305
328 47 06.3 {148 49 423 | Norton.. . ..o . oo 3.997278 9,937.5 32,603
Muskegon, north breakwater light, 1932 __..___._.... 43 13 31.839 [ 159 57 42.0 |339 54 32.2 4.004754 | 12,438.1 40, 807
§6 20 52.946 | 239 57 02.0 59 59 16.7 3. 869661 7,407.3 24, 302
328 48 50.2 148 50 29.0 4. 005252 10,121.7 ,
Muskegon pierhead, rear range light, 19321 _____.___. 43 13 31.95 {27 2 21 57 26 17 Muskegon. . . coeoiioiiaa e 3. 837504 6,878.7 22, 568
8 20 25.62 | 331 5 32 151 55 52 NOrOD . ..o 3.992084 9,819.4 32,216
Muskegon, Campbell-Wyant Foundry, water tank, | 43 12 10.725{ 13 01 41.0 {193 3. 800636 6,318.8 20, 731
finial, 1932. 8 15 57.851 | 142 26 41.8 | 322 4. 252974 17, 905.0 58,743
266 35 23.9 86 4.251086 17,827.3 58, 488
Mouskegon, municipal standpipe, center, 1932__._..__. 43 12 15789 | 24 28 (4.8 | 204 3.841034 6,934.8 22,752
86 14 53.777 | 138 38 58.0 | 318 4.271933 18,703.9 61, 364
266 50 51.2 86 4. 214161 16, 374. 2 53,721
Muskegon, Bennet Pump Co., water tank, finial, 1932.( 43 12 05.953 | 34 04 13.3 | 214 3. 860506 7,252.8 23,795
86 14 01.079 [ 136 38 51.2 | 316 4.295125 | 19,729.9 64,731
265 28 10.0 85 4.182055 | 15,207. 4 49, 893
Muskegon, Brunswick Radio Corporation, brick | 43 13 15.674{ 15 00 21.9 | 194 3.926774 8,448. 4 27,718
stack, 1932. 86 15 24.084 | 136 14 29.4 316 4.227362 | 16,879.6 55,379
166 32 17.9 | 346 3. 636068 4,325.8 14,192
Muskegon, Piston Rings Co., tallest stack, 1932._. ... 43 12 .070 | 21 42 57.8 | 201 3.910205 8,132.1 26, 680
86 14 47.730 | 135 41 24.1 |} 315 4.252485 | 17,884.8 58,677
159 12 34.9 | 339 3.711577 5,147.3 16, 887
White River, pierhead light, 19321_________________ 43 22 29.67 174 14 47 354 14 41 Montague 3.324060 2,108.9
. . 2 29, Montague. ........._.oo_..o..._. : . 108. 6,919
88 25 46.41 334 28 54 154 30 06 Dake. .. e, 3. 736083 5,446.1 17, 868
White River Lighthouse, 1832____._______.___.._... 43 22 29.250 | 163 14 53.1 | 343 14 33.6 Montague 3. 343400 2,205.0
, 1832 L . . .6 | Montague__.._______________ _._____ 3 , 205. 7,234
86 25 27.564 | 256 25 42.4 76 29 49.3 | Whitehall _.._______.____.____..___. 3. 920224 8,321.9 27,303
Whitehall, Eagle Ottawa Leather Co., stack, 1932 43 24 03.739 1293 12 30.2 | 113 13 39.1 | Whitehall
, ' , - . . .1 | Whiteball_.._____________ ... 3.390148 455. 5
86 21 08.404 26 36 53.8 | 206 34 54.4 Dake 3.941686 g: 743.5 Zg: %
82 56 07.7 | 262 52 50.3 | Montague 3.814087 6,517.6 21,383
Whitehall, municipal standpipe finial, 1932 R 43 24 20.177 | 328 29 03.1 | 148 29 30.7
L1832 . . R . 3.238180 .
8 20 08.323 | 32 20 355 | 212 17 549 3.093516 sli ik 331 So0
80 30 31.8 | 260 26 33.1 3. 899210 7,928.8 26, 013
East shore of Lake Michigan, northern section
Principal points
Bleeping Bear, 1932 (d. m.)_____... 44 52 22,970 | 234 57 26.22 | 55 15 21.41 | Swenson
W1932(d.my o . 3 .41 | Swenson._.__..___ ... __.__... 4.6089033 | 40, 635.28 , 317.
86 04 07.037 | 291 54 39.51 | 112 10 10.06 | Whiting 4.4954257 | 31,291.45 }(a)g, 6(132 g
170 12 27 Reference mark No. 1.
Cedar, 1932 (d. m.) . ... _..__..______. 44 50 39.812 | 100 13 22.47 | 280 03 4
y 1832 (d. M) . aal.o. . . . 2572281 18, 081. 24 59, 321.
85 50 36.398 | 210 26 08.21 | 30 34 .29 4. 4867994 | 30,676.05 10(9). gﬁé 8
307 20 28.78 | 127 26 .83 4.1490034 | 14, 093.00 46, 236.8
Pyramid, 1932 (d. m.) - oo 44 58 03.865| 47 23 08.111) 227 17 52 4. 1910988
.......... 3 . . . 15,527. 4 , 942,
85 55 26.463 | 239 45 15.34 | 59 57 .16 4. 4036683 22. g3l. 92 g. ?403 28;
335 04 08.90 | 155 07 . 67 4.1793399 | 15,112.62 49, 582.0
Barnard, 1932 (d.m.) .. ._________.__.__ 44 35 55.028 | 158 27 11.26 | 338 20 45.02 | Sleeping Bear 4. 5158658
32 dom) . . . 3 - 3 32,799.39 , 609.
85 54 58.268 [ 222 05 47.26 | 42 14 49,68 Whirt)ing ____________________________ 4.4031870 | 25,303.87 1% g(l)gg
339 47 41 Azimuth mark. '
Kirby, 1932 (d. m.) ... 44 38 50.358 | 203 56 17.521 24 02 14.87 | Sleeping Bear- ... ......oo......... 4.4386255 | 27,455.26 90,076. 1
86 12 34.533 [ 251 28 32.25| 71 49 57.97 | Whiting .| 4.6272373 | 42,387.45 139, 066. 2
282 58 51.42 1103 11 13.38 | Barnard 4.3785201 | 23,906.73 78,434.0
267 05 56 Azimuth mark, T
Honor, 1932 (d. m.) - o oooo e 44 38 33.033| 298 48 48.92 | 118 53 32.56 | Barnard 4, 0070854
- : .92 | 11 . 3arnard. . ... . 10,164.48 | 33,348.0
86 Ol 42.080 | 92 04 59.25 | 271 57 20.76 | Kirby_ ... ... ... 4. 1579780 | 14, 387.26 47,202.2
Downs, 1932 (d. M) o oooe oo 44 41 51.422 1289 44 07.99 | 109 53 08.08 | Honor 4
, 1832 (d.m.) . o . . f .08 | Honor_ _ ____._____ ... .. ... . 2549625 | 17,087.16 , 012,
86 14 30.320 ) 335 27 36.83 | 155 28 58.23 | Kirby___.._._ .. __ ... ... 3. 7884152 9?3 4 A
r 6,143.49 | 20,1558
291 50 45 Azimuth mark.

$ No check on this pesition.
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GEOGRAPHIC POSITIONS—Continued

East shore of Lake Michigan, northern section—Continued

Distance
; Latitude and i < azi i
Station longitude Azimuth Back azimuth To station Logarithm | proio o Feot
(meters)
Principal points—Continued . . o 4w
R 44 31 24.060 | 129 26 43.15 4.3359150 | 21,672.80 71,104.8
Buck, 1032 (4. M) oo oooooovee 85 59 55.046 | 135 08 24.45 4.4364905 | 27,320.62 | 89,634.4
169 53 57.21 4,1287194 | 13,449.91 44,126.9
218 07 40.44 40253571 | 10,601.25 | 34,780.9
267 3¢ 07
______________ 44 31 48.517] 177 01 56.48 4.1152336 | 13,038.68 | 42,777.7
Lemley, 1932(d. m.). o oooooeeoe oo 86 12 03000 | 227 33 53.83 4.2687594 | 18,567.76 { 60,917.7
251 19 04 65 4.3780038 | 22,878.32 78,340.8
272 30 53.28 4.2071221 | 16,110.99 | 52,857.5
8 39 18
___________ 44 20 1L444 | 113 38 1149 4.0833714 | 12,116.34 | 39,751.7
Glover, 1932 (d. I.)._ cemeemmeeeicimcnaaoen 86 03 41207 | 230 27 23.08 3.8113475 | 6,476.61 [ 21,248.7
38 47 %
IR0 VR 44 20 00.3751 162 11 30.61 4,2520753 | 17,867.98 | 58,621.9
Brethren, 1932, r. 1936 (d. M) o coommeoaonnnon 35 20 33015 | 178 44 o048l 43250276 | 21,136.23 | 60,344.4
144 38 44
, 1932 (Ao o e 44 24 20.260 | 194 41 13.07| 14 43 08.13 | Lemley. ... iimiiioiao oo 41554685 | 14,304.36 46,930.2
Onekama (d.m.) 86 14 48147 | 238 34 33.91| 58 42 20.93 | Glov 4,2373065 | 17,270. 56 56,661.8
201 31 45.38 [ 111 42 24.69 | Brethren._ ... ... _...___...... 43379388 | 21,774.03 | 71,437.0
201 46 09 Azimuth mark.
At BB 7% T 44 19 36.336 | 155 04 08.41 | 335 01 59.66 | Onckama 3.9852431 | 9,665.92 | 31,7123
Boott, 1932, 1. 1936 (d. m.) §6 11 44015 27 I8 1043 | 87 26 40.67 | Brethren.._ . 42093370 | 1619335 | 53,1277
179 54 33 Azimuth mark.
7. 15 15.55 | 330 o1 4,2580610 | 18,115.95 | 59,4354
Wellston, 1932, 7. 1936 (d. 10.)camnercoocunemnnmconnanns " ot gé.ggg i g B 44433795 | 27.757.45 | O1,067.6
203 29 24.07 | 23 33 4.2536031 | 17,930.94 | 58,828.4
346 43 41 Azimuth mark.
Manistee, 1932 (d. m.) oo oo . 44 15 51.384|200 55 42.25] 20 58 16,819.65 |  55,182.5
86 19 19.660 | 235 27 08.95| 55 32 12,257.50 |  40,214.8
294 28 39.84 | 114 38 21,064.40 | 69,108.8
292 59 38 Azimuth mark.
Gun, 1932, . 1936 (d. 10.) - oo 44 05 16.133 [ 152 19 16.41 1332 13 53.16 | Manisteo_........_..__......_._.__.. 4.3453718 | 22,149.90 | 72,670.1
86 11 35798 | 219 14 34.30| 39 19 12.36 | Wellston..._ ... 4.1467170 | 14,019.00 | 45,9940
Hamlin, 1932 (d. m.) - oo oo, 44 04 02,414 199 56 14.83| 20 00 4.3670329 | 23,282.68 | 76,386.6
86 25 17.589 | 244 04 38.32| 64 18 4.4793599 | 30,155.04 [ ©08,933.7
262 49 39.82 | 82 59 4.2654492 | 18,426.77 [ 60,455.2
342 55 36
Tamsrack, 1932, 1.1936 (d. m.) - .o _..______..__.._. 44 14 24.560 | 20 02 11.27 | 199 58 20,435.70 {  67,046.1
86 20 02.679 | 199 43 28.51] 19 43 2,847.01 9, 340.6
286 42 44.80 | 106 53 21,021.26 | 68,9673
328 }3 3;43.46 146 23 20,335.17 | 66,716.3
Kintner, 1932 (d. m.) - <. oo e .. 43 54 50.438 | 138 16 56.39 | 318 4.3588292 | 22,847.00 | 74,957.2
86 13 54.425 égg % ig.m 9 4,2913024 | 19,557.01 | 64,163.3
Summit, 1932 (d. M) e oo oo e 43 54 11.8761 183 05 48.06| 3 4.2613386 | 18,253.18 | 50,885.6
86 26 01.897 | 223 11 04.03 | 43 4.4495662 | 28,155.69 | 92,374.1
'fg.ls gé };77 85 4.2115633 | 16,276.58 |  53,400.7
McDonald, 1932 (d. M) - e oo oo 43 55 22,173 | 35 24 50.43 | 215 2¢ 02.50 | Summit.._...._...___._....._._.... 3.4252047 |  2,661.98 8,733.5
86 24 52.774 | 178 01 48. . i 4.2059164 | 16,066.32 | 52,710.9
fzg ;3 4.1679316 1 14,720.81 [ 48,2065
i
Crystal, 1932, 1, 1937 (d. M.) oo .. 43 45 07.098 [ 131 36 34.411311 26 46.01 | Summit...._._._..___._._.__........ 4.4041576 | 25,360.49 | 83,203.5
8 11 52,216 [ 171 23 16.79 | 351 21 52.15 | Kintner._____ . 1111 170 4.2603022 | 18,209.68 | 59,7429
173 21 01 Azimuth mark.
Pentwater, 1932 (d. m.) oo oo, 43 46 26.523 | 181 44 29.60 | 1 44 43.15 | Summit 4.1574266 | 14,360.00 | 47,142.3
86 26 21.465{ 225 56 40.91 | 47 05 18.38 | Kintoer 4.3581518 [ 22,811.30 | 74,840.4
277 06 06.46 | 97 16 07.70 | Crystal 4.2922074 | 19, 597.80 ,297. 1
233 05 02 Azimuth mark.
Bald, 1932 (4. M) . oo 43 48 14.802| 12 48 10.33 | 192 47 46.83 | Pentwater___.....__._....___._..._.. 3.5340136 | 3,427.00 | 11,243.4
86 25 47.509 | 178 19 52.14 | 358 19 42.18 | Summit.. .. 4.0423864 | 11,025.20 [ 36,171.8
287 08 59.62| 107 18 37.53 | Crystal. _._. .. ... ... 4.2913101 | 19,557.36 | 64,164.4
256 52 50 Azimuth mark.
Shelby, 1932 (d. M.} -+ oo el 43 37 30.887 | 143 19 11.25| 323 12 50.62 | Pentwater- . _.__..___...._....._.... 4.3144357 | 20,626.98 | 67,673.7
86 17 10.526 | 206 49 25.38 ! 26 53 05.25! Crystal_ .. ____ - .. 1.0 41981554 1 15,781.76 |  51,777.3

! No check on this position.
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East shore of Lake Michigan, northern section—Continued

GEOGRAPHIC POSITIONS—Continued

Distance
. Latitude and N : i
< A K
Station longitude Azimuth Back azimuth To station Logarithm | 5 rers Feet
(meters) Mete
Principal points—Continued , , o " o » "
Benona, 1932 (d. M.} - . o m i iimecana e 43 38 36.455) 199 39 28.7 19 42 08.83 | Pentwater 4, 1877328 15, 407. 52 50, 549. 5
86 30 13.223 | 243 50 08.41 64 02 49.04 | Crystal 4, 4384581 27,444. 68 90, 041. 4
276 30 14.75| 96 39 14.85 | Shelby__....__. 4.2470310 | 17,661.64 | 67,0449
Rose, 1932 (d. M. ). oo iimciiccaicmenas 43 35 18.783 | 113 52 17.54 | 293 45 12.28 | Benona_. 4.1792633 | 15,109.96 49,573.3
86 19 56.737 | 222 25 13.90 42 27 08.54 | Shelby 3. 7422671 5,624.17 18,123.9
20 338 12 Azimuth mark.
Middlecamp, 1932 (d. m.) - ..o aeeeaos 43 32 56.512 | 120 05 10.21]309 02 24.06 | Rose._ ... .............. 3.8430764 6,967. 49 22,859.2
86 15 55.66 168 47 18.97 [ 348 46 27.36 | Shelby___________ .. ___. 3.9361456 8,632, 68 28,322.4
126 24 24 Azimuth mark
Claybank, 1932 (d. m.) . oot 43 30 21.123 | 170 27 09.17 [ 350 25 50.10 | Benona.__.__.._._._ ... 4,1903901 | 15, 502.09 50,859. 8
86 28 18.503 | 228 26 05.56 48 33 45.92 | Shelby.._. 4.3013758 | 20,015.93 65, 668. 9
230 45 12.31 50 50 58.00 | Rose....... 4.1624164 14, 535. 05 47,687.1
253 53 24.41 74 01 56.00 | Middlecamp..__._ ... ... 42394749 17,357.01 56,945. 5
311 35 05 Azimuth mark.
Twin Lake, 1932, 1. 1934 (d. m.) ... ... . .... 43 21 58.164 22 58 44.07 202 53 21.87 } Norton_...__-..._._.._._. 4.4211020 | 26, 369. 51 86, 514.0
86 09 25.315| 121 27 05.62 | 301 14 06.51 4.4748018 | 29,840.21 |  97,900.8
156 40 33.84 | 336 36 05.35 4.3450153 | 22,131.73 72,610.5
332 23 31.03 [ 152 28 02.45 4.2851272 | 19,280.80 | 63,257.4
254 13 43
Transit traverse station No. 36 Tex, (U.S. G.S.,) | 43 49 09.538 | 33 20 33.12} 213 18 50.70 3.7797018 6,021, 46 19, 755. 4
1932 (d. m.). 8 23 53.478 | & 28 2439 236 27 05.45 3. 4853902 3, 057. 67 10,031.7
Anderson, 1932 (d. ML) oo 43 40 59.971 | 44 34 53.30( 224 32 38.88 | Benona_.._......_.___... 3.7935549 6, 216, 63 20, 395.7
86 26 58.534 | 184 42 08.92 4 42 34,54 | Pentwater__. 4. 0048533 10,112.38 §3, 177.0
249 18 37.07 69 29 03.42 | Crystal 4.3359518 | 21,674.64 71,110.9
8 54 27 Azimuth mark.
Po e, 1932 (d. m.) - oo 4 20 59.134 22 17 35.50 | 202 17 02.45 | Scott_. . ... __.___.. 3. 4412257 2,762.01 9,061.7
riag ¢ 86 10 56.7 140 29 31.93 | 320 26 50.08 | Onekama.__...._..___._- 3. 9057551 S, 049, 24 26, 408. 2
178 50 23 Azimuth mark.
Denton, 1932 (d. m.) .. _oo.o ... 44 38 49.432 | 162 54 25.57 ] 342 53 30.41 7
........ . 3 . 3. 7691921 5,877.49 19,283.1
8 13 11.859 f(’jg (5)? ?338 88 00 49.61 2.9154124 823.02 2,700.2
Supplementary points
North Manitou Island Lighthouse, 1932 45 03 47.357 1265 02 20.5 85 15 49.0
L1932 L . . . 4. 131 .
85 57 47.800 | 343 42 55§ 163 44 35.6 4. 3493201 %Isjgg;l) gg:g;g
21 30 39.7 21 26 11.7 4. 356075 22,702.6 74,483
Bouth Manitou Island Lighthouse, 1932. __________.._ 45 00 233125 36 15.4 76 55 15.8 4
, 19820 L. .. X X . 559096 2.3 118, 87
8 05 37.453 1 288 14 10.1 108 21 22.0 Pyramid 4. 149151 ?‘2' 0%7.8 Szg&?‘
352 26 13.4 172 27 17.2 | Sleeping Bear 4. 178394 15,079.7 49,474
Mission Point Lighthouse, 19321 ______.__ 4 59 2869 | 127 37 54 307 30 49 Swenson 7
L1982 .| 44 59 2869 | 127 37 54 1307 30 49 | Swenson..__._._...._._... 4.219326 | 16,570.1 364
85 28 45.89 240 02 15 60 10 04 4. 223858 16, 7'144‘0 54, 934
Day Forest estate, water tank, 1932_.__._.....______.. 44 53 20.318 71 16 09.1 251 13 21.5 3. 740855 2
86 00 00.477 | 215 18 423 | 35 2 022 4.030600 13’ 0. éﬁ%
291 26 21.9 | 1i1 33 06.2 4.131023 | 13,521.4 44, 361
Cedar, fire lookout tower, 1932 _.__ ... .____..._..__ 44 50 39.557 | 155 08 56.8 | 335 05 32.2 4, 179508 18.5 60
85 50 36.538 | 201 20 452 | 21 20 45.3 o om0 | V8 S 908
307 18 29.8 127 24 28.9 4. 148932 14,090.7 46,229
Point Betsie Lighthouse, 1932 _ .. ___.______.____..... 44 41 28.531 ) 236 28 14.0 5 28 48.1 3. 106998 1,279.4 4,197
86 15 18.758 | 323 26 52.7 | 143 28 48.2 3.783664 [ 6,076.6 19,936
330 20 20.4 150 21 49.7 3. 752117 5,650.9 18, 540
Honar, fire lookout tower, 1932 (d.)'.........._...___. ‘;46 g!li 2;“. }(7)2 355 31 48.9 | 175 31 48.9 0.872739 7.46 24.5
Frankfort, south breakwater light eccentric, 1932 | 44 37 45.671 | 239 21 26.3 59 23 13.8 3. 593211 3,9019.3
, s 3 . 3 3 L, 9. 12, 859
(d. m.). 86 15 07.553 | 339 48 08.5 159 50 17.4 4. 069868 11,745. 4 38, 536
Transit traverse station No. 22 W (U.S.G.S.), 1932 | 44 36 08.107 | 106 41 40.5 286 32 45.8 4.243279 17, 7 v,
D, . . . . T, 44
(d. m.). 85 59 53.444 | 151 59 41.4 331 58 25.1 3. 7074é't' é: %.8 fﬁ, 72§
273 31 117 93 34 39.0 3. 814407 6,522 4 21,399
Portage Lake, pierbead light, 19321 __._____ .. .. ___.. 44 21 37.47 198 41 00 18 41 54 3. 724666 5,304.8 17, 404
8 16 04.94 | 270 48 17 99 51 52 3.840594 | 6.927.8 27,729
Manistee, pierhead light, 1932 ___._...__._______ 44 15 06.502 | 205 00 54.1 25 05 06.0 4. 2757
3 L1982 . . . 3 . 275709 | 18, 867. ,
86 20 48.695 | 234 5 42.5 54 57 4.5 3. 3é2'167 2,412.2 6'}'.8(1)2
321 54 5857 141 85 27.5 3. 216060 1,644.6 5, 396
Manistee, hreakwater light, 1932.____......__.__.. _.. 44 15 05.276 | 205 37 35.2 25 41 5.8 4. 278869 5!
86 20, 50.613 | 237 17 453 | 57 18 55.0 3. 420736 1% gzﬁﬁg 6::243
314 59 52.5 135 00 32.0 3. 249730 1,777.2 5,831
Manistee, Guardian Angel Catholic Church, spire, | 44 14 31.466 | 180 06 45.9 0 06 46.0 3.392125
1932. 86 19 19.879 | 227 00 14.4 | 47 05 327 | Scott....._ ............... 4140201 130': 48?313 42:(3)83
288 04 55.6 | 108 14 57.7 Wellston __________________ 4.304755 | 20,172.3 66, 182

1 No check on this position.
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East shore of Lake Michigan, northern section—Continued

GEOGRAPHIC POSITIONS—Continued

Distance
Station Lz}(t)iggitzgggd Azimuth Back azimuth To station
Logarithm | - ypoorg Feet
(meters) h ’
Supplementary points—Continued
o ! ’” -] ’ r -] ’ "
Manistee, Ruggles & Rademaker Salt Co., stack, 1932.{ 44 14 35.363 | 157 52 32.1 {337 52 020 | Manistee....._..._..___.. 3.403638 2,533.0 8,310
§6 18 36.651 | 224 31 27.1 44 36 15.2 Scott...... 4.115240 13.038.9 42,778
289 18 50.3 | 109 28 22.2 Wellston. . 4. 285608 19,302.3 , 328
Manistee, Mercy Hospital, cupola finial, 18321 _...... 4 14 05.57 {109 02 0 239 01 08 Tamarack. ....oooooon.. 3.254719 1,797.7 5,898
86 18 46.39 167 16 09 347 15 46 Manistee.___ .. ______.___.. 3. 524825 3,348.3 10, 985
Manistee, Woodrow Wilson High School, 1932 1.__... 44 14 43.96 47 32 43 2271 32 22 Tamarack.._._....._..... 2. 948040 887.2 2,911
86 19 33.48 | 188 22 45 8 22 355 Manistee..._.......___... 3.322927 2,103. 4 6, 801
Manistee, First Congregational Church, spire,1932_...| 44 14 36.402 | 21 30 326 }201 26 31.2 | Hamlin______..___.___._. 4.322797 [ 21,028.0 68, 989
S6 19 31.156| 62 33 08.4 | 242 37 46.2 Tamarack. 2. 900433 795.1 2, 609
186 17 15.5 6 17 23.5 Manistee 3. 367056 2,328.4 7,639
Filer City, Fiber Paper Co.,taller of two stacks, 1932..{ 44 12 549004 j 150 50 43.0 | 330 49 07.4 | Manistee.__.__.___._._._. 3. 795060 6, 238. 2 20, 466
8 17 02.648 | 281 31 32.7 101 39 58.9 Wellston.__ 4.216429 16, 460.0 54, 003
332 48 42.2 152 52 249.8 Gun._... ... 4.201788 15,014.3 52,212
Wellston, fire lookout tower, 1932 ____..____..._.... 44 11 07.69 93 22 12 273 22 12 Wellston. _..__.._....__.. 0. 915400 8.23 27.0
86 04 56.14
Transit traverse station No. 2 W (U. S. G. 8.}, 1932 | 44 10 37.829 | 183 53 25.8 3 53 46.5 Manistee.. ._...._._._... 3.986789 9,700. 4 31,825
(d. m.). 86 19 49.332 | 267 15 04.1 87 25 26.3 Wellston. . 4.297828 19,853. 1 65, 135
312 05 49.4 132 11 33.1 4.170184 14,797. 4 48, 548
Big Sable Lighthouse, 1932_ .. ... .. .. 44 03 27.839 213 45 30.7 33 53 329 4. 441311 | 27,625.6 90, 635
86 30 51.572 | 261 48 09.1 81 52 01.5 3. 875845 7,513.6 24, 651
339 20 29.8 159 23 51.2 4. 263282 18, 335.0 60, 154
Dunbar, fire lookout tower, 19321 ... ... 43 58 20.92 60 15 59 240 10 06 4.116565 | 13,078.7 42,909
§6 05 25.43 147 16 17 327 11 59 4. 182981 15,239.9 , 000
Scottville, western municipsl water tank, finial, 1932..| 43 57 23.398 {320 38 19.1 { 140 40 19.5 3. 785653 6,104.5 20, 028
86 16 47.941 64 29 17.8 244 22 83.5 4. 136651 13,697.8 44, 640
137 22 41.3 1317 16 47.1 4. 224008 16, 749.7 54,953
Scottrille, eastern municipal water tank, 1932._..._.__ 43 57 23.413 ] 64 30 47.1 | 244 24 22,4 4. 13707 13,711.3 44, 984
86 16 47 281 70 58 .6 1250 53 19.8 4. 059038 11,456.1 37, £86
137 20 24.4 {317 14 29.8 4. 224267 16, 759. 3 54,
Ludington, Emanuel Lutheran Church, spire, 19321_{ 43 57 05.92 187 11 46 12 37 4. 112508 12,957.1 42,510
3 8 26 30.52 283 51 07 103 59 52 4. 239939 17,375.6 , 006
Ludington, high school belfry, finial, 1932..___.______. 43 57 10.876 | 187 07 38.5 7 08 281 4. 107242 12,800.9 41,998
86 26 28.956 | 234 22 10.9 14 30 54.4 4. 240026 17,379.0 57,018
353 45 42.8 173 46 O0L.6 3. 744880 5,557. 5 ,
Ludington, north pierhead, rear range light, 1932._. __ 43 57 10.562 | 194 27 49.8 14 20 322 4.118213 13,128.4 43,072
86 27 44,931 | 337 21 56.7 157 23 08.3 3. 776317 5974.7 19, 602
354 38 05.9 174 39 03.8 4. 300258 19,964. 5 65, 500
Ladington, Morton Salt Co., white brick stack, 1932__[ 43 56 18.327 | 184 12 24.5 4 12 57.4 4, 157229 14,362.5 47,121
86 26 04.931 | 279 22 49.2 99 31 16.0 4.218014 16,520. 2 51, 200
359 00 22.0 179 00 24.1 3. 501440 3,903.4 12, 806
Ludington, north breakwater, froat range light, 1932_.| 43 57 13.002 | 196 51 55.1 16 53 54.7 13,205.3 43,324
8 28 09.737 | 332 57 37.0 152 59 05.8 6, 275. 6 , 589
353 04 48.6 173 06 03.7 20, 099. 0 65, 941
Ludington, Mason County Courthouse, cupols, finial, | 43 57 18.107 | 188 16 46.8 8 17 43.4 4.100727 12,610.3 41,372
1932. 8 26 39.187 { 284 53 08.0 105 01 58.6 4. 246895 17,656. 1 57, 927
351 45 42.1 171 45 0S.0 3. 764002 5, 807.7 19, 054
Ludington, south pierhead light, 1932._._...._......_. 43 57 07.969 | 310 23 252 | 130 25 24.5 3.702194 5,037.3 18, 527
86 27 .750 | 350 57 02.2 170 58 23.4 4. 221734 16, 662. 3 , 666
354 37 30.1 174 38 27.8 4. 298512 19, 884. 4 65, 237
Ludington, Pere Marquette Co., radio mast, 1932!__ | 43 56 22,13 [ 184 17 31 4 18 04 Hamlin. 4. 153701 14,246.3 46, 740
86 26 05.50 | 279 46 27 99 54 54 Kintner. _____ ... 4.218855 16, 552. 2 54, 305
Ludington, Carrom Co., tank, 19322 _______.._.....___ 43 58 09.54 | 189 58 40 9 59 40 Hamlin. ... . _...._._.......... 4. 043700 11,058 6 36, 281
86 26 43.69 | 352 45 15 172 45 44 Summit. ..o 3. 868900 7,394 4 24, 260
Ludington, south breakwater light, 1932_._______.___. 43 57 08,204 [ 332 13 41.9 [152 15 11,0 | Summit - . oo, 3. 789093 6,153.1 20, 187
85 28 10.369 | 349 01 24.6 169 03 03.6 Bald...... 4. 224572 16,771. 5 55, 024
352 59 22.9 i73 00 38.4 Pentwater 4. 300074 19, 956.0 65,472
Pentwater, municipal tank, finial, 1932___.___._.____. 43 46 39.475 | 54 41 16.9 {234 40 59.4 | Pentwater..__ ... _..___... 2.839792 691.5 2, 269
86 25 56.235 | 179 28 53.3 359 28 49.4 Summit. 4. 144985 13,963. 2 45, 811
183 47 33.9 47 39.9 Bald. ... 3.469611 2,048.6 9,674
Pentwater, pierhead light, 19321 _ .. _________.____.____ 43 46 54.768 | 204 27 08.7 24 27 43.5 | Bald... 3.433546 2,713.6 8,903
86 26 37.759 | 337 18 47.8 157 18 59.1 Pentw: 2. 975360 944.8 3,100
Pentwater, fire lookout tower, 18321 _______._._..__._ 43 422 26.11 (125 14 324 | 305 14 31.8 | Pentwater ... _ . . ... ____.._.... 1. 340444 21.8 72
86 20. 66

1 N'o check on this position.
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GEOGRAPHIC POSITIONS—Continued

East shore of Lake Michigan, northern section—Continued

Distance
Station Latitude and Azimuth Back azimuth To station
longitude Logarithm
(meters) Meters Feet
Supplementary points—Continued , o , ,
° " ’ ° ”
Transit traverse station No. 10 (U. S. G. S.), 1932 | 43 45 37.933 [ 98 47 39.3 | 278 42 38.0 | Pentwater 3.993667 9,855.2 32,333
d. m.). 8 19 05.982 { 202 10 28.9 22 14 M7 Kintner. 4. 265243 18, 418.0 60, 426
275 33 33.8 95 38 33.8 Crystal_ _. 3. 989022 9,750. 4 31,989
Hart, Catholic Church spire 3 miles NNE.of, 1932__..] 43 44 46.743 | 52 09 49.3 [ 232 05 11.5 | Anderson._ ..o ..o ooooeeooeome ooo.. 4. 056897 11,399.8 37,401
86 20 16.576 (110 42 19.2 12060 28 06.8 | Pentwater..... .. ... _...._....._. 3.040718 8,724.0 2, 622
130 58 39.6 [310 & 50.4 | Bald._____ ... . ... o_.... 3. 991155 9,798. 4 32, 147
Little Sable Lighthouse, 19321._______ . ... ___._..__.. 43 39 43.25 [243 54 63 5 59 Anderson. ... ___.......____._.. 3. 731387 5,387.5 17,675
86 30 34.55 |346 56 37 166 56 51 Benona. .. ... ..o o... 3. 3255€0 2,116.2 3
Transit traverse station No. 1 Tex (U.S. G. S.), 1932 | 43 30 30.87 3 17 31 183 17 30 Claybank. ... . .. oo.. 2, 478885 301. 221 988.26
(d. m.).? 8 28 17.80
Fremont, water tank, finial, 1932_..____.________ O 43 28 00.351 56 09 54.0 |23 01 259 Twin Lake_ __.________._ ... .... 4.301843 20,037. 5 65, 740
85 57 06.104 | 113 51 42.0 | 293 35 58.0 ROSO_ oo 4. 526622 33,621.9 110, 308
123 11 158 {302 57 26.0 | Shelby___ ..o .. oo .. 4. 508747 32,265. 1 105, 860
Blue Lake, fire lookout tower and primary traverse | 43 27 20.938 [ 49 00 48.0 | 228 5 40.2 | Whitehall._________._..._...___..... 4.031297 10, 747. 2 35,260
station No. 53 F (U. 8. G. S.) eccentric, 1932. 86 13 27.665 (162 12 55.0 | 342 11 13.2 | Middlecamp. ... ... ... ._.... 4. 036506 10, 876. 9 35, 685
331 16 50.1 {151 19 36.6 { Twin Lake ... ... . ... __.._. 4.05522L 11,355.9 37,257
Primary traverse station No. 53 F (U.S. G.8.), 1932 | 43 27 21164 | 21 20 48.1 | 201 20 48.0 | Blue Lake, fire lookout tower and | 0.874772 7. 495 24.58
(d. m.). 86 13 27.544 primary traverse station No. 53 F
(U. 8. G. 8.) eccentric.
Twin Lake, fire lookout tower, 1932 __________..___. 43 21 5851 |315 18 31 135 18 31 Twin Lake..._ ..o oo ... 1. 180413 15.15 49.7
8 09 25.79
1 No check on this position.
Sturgis to Big Rapids
Principal points
Sturgis west base, 1931 (d. m.).____.__..________.____. 41 47 18.746 | 27 12 39.64 | 207 10 27.88 | Van Buren (U.S.L.S)............ 4.0011783 | 10,027.17 32,897.5
85 33 27.805 | 102 27 49.67 | 282 19 28.59 | Porter (U.S. L. S.)_ ... _f 4. 2496000 17, 766. 42 58, 288. 7
233 15 18.99| 53 19 29.66 | Sherman (C.S. L. Sy ....... 4.0343760 | 10,823.71 35,510.8
261 59 34 Reference mark No. 2.
Sturgis east base, 1931 (d. m.) ... __.___.____. ... 41 48 07.541 | 55 08 15.74 | 236 01 05.35 | Van Buren (C.S.L.8.)...___....... 4.2603014 | 18, 209. 64 59,742.8
85 25 59.855| 81 45 35.08 | 261 40 36.54 | Sturgis west base____...._.____ .| 4.0191749 10, 451. 411 34,280.34
161 30 06.96 | 341 20 18.95 | Sherman (U.S. L. 8.)ecceo ... 3. 7189392 5,235.27 17,176.0
262 2 28 Reference mark No. 2.
Jewell, 1931 (d. m.) .. ... ... ... 41 59 33.932 | 306 49 25.82{ 126 59 51.60 | Sherman (U.S. L. S).c......_..__.. 4.4312827 | 26,994.96 88, 566. 0
85 42 48.530 | 13 08 50.05 | 193 06 42.50 | Porter (U.S. L. S.). ... 4. 2872551 9,375. 60 63, 568. 1
300 11 2 Reference mark No. 1.
Mendon, 1931 (d. m.) ... oo... 42 02 33.332 3 08 43.23 [ 183 08 08.60 | Sherman (U S.L.S) e 4. 3380623 21, 780.22 71,457.3
85 26 20.052 | 48 10 56.70 | 227 57 48.52 | Porter (U.S. L. S.)...._. .| 4.5625672 | 36,523.07 119, 826. 1
76 24 48.87 [ 256 13 47.22 | Jewell... ..o 1| 4.3603479 | 23,407.11 76,794.8
Stevens, 1931 (d. m.) .o ... .o ... 42 11 19.614 | 305 24 08.51 [ 125 35 13.18 | Mendon. ... oo oo 4.4466299 | 27, 965.97 91,751.7
85 42 51.174 | 359 50 23.58 [ 179 50 25.35 | Jewell ____ . .. ..o o._... 4.3379190 | 21,773.04 71,433.7
52 47 46
McKain, 1931 (d. m.) oo ... 42 09 41.760 3 53 12.96 4. 1221853 | 13, 249.07 43, 468.0
85 25 41.002] 51 38 47.59 4. 4794231 30, 159. 43 98, 948. 1
97 22 22.82 4.3772327 | 23,835.96 78,201.8
179 03 02
Berky, 1931, r.1934 (d. m.) ... oo 42 18 51.702 | 306 29 30.42 40 40. 4.4543795 | 28,469.48 93,403.6
85 42 18.014 3 07 20.32| 183 06 5802 | Stevens. ... _oocoeo ... 4. 1451874 13,969. 71 45,832.3
152 28 32
Comstock, 1931 (d. m.) oo 42 17 34.143 | 337 41 19.77 | 157 4.1973312 15,751. 84 51, 679. 2
85 30 01.494 58 51 13.10 | 236 4.3241588 | 21,094.00 69, 205.9
98 08 33.51 | 278 4. 2314413 17,038.89 55,901. 8
253 35 24
Otsego, 1931 (d. m.). oo ool 42 28 22,124 | 325 02 05.54 | 145 4.3870401 } 24,380.36 79,987.9
85 40 11.380 9 21 24.99| 189 4.2513292 | 17,837.30 58, 521.2
325 33 54
Doster, 1931 (d.m.) ... ..ol 42 27 53.320 2 48 33.56 | 182 48 05.97 | Comstock. ... ..o ... 4. 2816655 19,127.82 62, 755.2
85 29 20.571 46 51 05.97 | 226 42 21.84 43874489 | 24,403.32 80, 063. 2
93 28 55.15}273 21 35.73 tsego 4.1730196 | 14,804. 28 48, 865. 7
29 01 54 Reference mark No. 2.
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GEOGRAPHIC POSITIONS—Continued
Sturgis to Big Rapids—Continued

Distance
Station Latitude and Azimuth Back azimuth To station —
longitude ith
Logarithm | - yropore Feet
(meters) b
Principal points—Continned o " o " o "
Fox, 1931 (d. m.) ... 42 37 12.875|324 02 06.49 | 144 08 17.01 4. 3287514 21,318. 24 69, 941.6
85 38 28.575 8 09 3847|1838 08 28.95 4.2186437 | 16, 544. 12 54,278.5
11 49 40
French, 1931, r. 1936 (d. m.) . . ... oo, .. 42 37 08.644 14 20 46.41 1194 18 36.72 4.2476126 17, 685. 30 58,022.5
85 26 08.766 ] 49 52 49.50 1 229 43 19.73 4.4009008 | 25,171.02 82,581.9
90 30 47.72 | 270 22 26.77 4. 2268788 16, 860. 82 55,317. 5
35¢ 55 14
Dias, 1931, r. 1934 (d. m.) . . ool 42 47 47.892 | 318 15 38.50 | 138 24 21.67 44216892 { 26, 405. 18 86,631.0
85 39 00.104 | 357 53 59.56 | 177 54 20.94 4. 2024320 19, 607. 84 64,330. 4
100 12 04
Barmes, 1931 (d. m.)_ . oo ... 42 43 42.961 2 42 24.34 | 182 4.0856823 | 12,180.98 39,963.8
85 25 43.526 | 55 25 43.72 | 235 4. 3258091 21,174.30 69, 469. 3
112 43 29.23 | 292 4. 2628351 19, 626. 15 64,390.1
339 39 31
Barry, 1931, r. 1933 (d. m.). ... ... 42 45 159017 | 37 54 03.73 | 217 3. 5604653 3,634. 67 11,024.7
85 24 05.383 | 103 04 03.53 | 282 4.3195945 | 20,873.46 68,482.3
Dygert, 1931 (d. m.) oo 42 50 28.007 | 351 26 50.66 | 171 3. 9884918 9, 738.49 31, 950. 4
85 25 09.069 3 35 19.64 | 183 4.0977169 12, 523. 24 41,086. 7
75 24 45.20 [ 255 4. 2903618 19, 514.70 64,024. 5
279 07 58
Alpine, 1931, 1. 1934 (d. M.} ... 43 01 57.302 | 168 49 47.52 | 348 9, 395. 22 30,824.2
85 41 58.246 | 242 09 23.34 62 21,173. 94 69, 468. 2
312 48 50.46 | 133 31, 241. 42 102, 497. 9
351 13 10.57 | 171 26, 520. 92 87,010.7
313 28 59
Randall, 1931 (d. m.) o oo e 43 00 04.194 | 348 58 21.36 | 169 18,113.73 59,428. 1
85 27 41,640 34 10 51.87 | 214 27,444. 19 90, 039. 8
100 16 54.30 { 280 19, 709. 10 64, 662. 3
121 01 12.05| 300 . 24,722, 11 81,109. 1
177 14 50.26 } 357 14 30 87 | Hammond. ... .. ......_..._.... 4.1261198 13, 369. 64 43,863.6
259 20 05 Reference mark No. 1.
Hammond, 1931 (d. m.). ... o ccicmciaacaas 43 07 16.942 ) 88 16 58.5 ) 288 06 37.45 Bal]ards ____________________________ 4.3128883 ) 20, 553. 62 67,433.0
85 28 10.043 | 121 16 04.15 {301 04 4251 | Kent .. . .. .. ....... 4.4198155 | 26, 291. 51 86, 258. 1
43 32 13 Reference mark No. 1
Grannis, 1931 (d. m.) . oo, 43 14 06.25¢4 2 27 38.06]18 27 21.63 | Hammond.. . .. ... ... .... 4. 1018461 12, 642. 88 41,479.2
85 27 46.032| 57 51 57.80{ 237 4.3962352 | 24,902.06 81,699.5
92 31 48.33 ] 272 4.3624224 | 23,036.81 75,579.9
90 49 26
Fisk, 1931, 7. 1932 (. M.} oo e oo 43 16 59.247 | 203 39 06.71 | 113 4.1232017 13, 280. 11 43, 569. 8
85 36 45.138 1 68 08 49.19 | 248 4.0678778 11, 691. 70 38,358.5
185 04 35
Howard south base, 1931, r. 1932 (d. m.)_.._...._..... 43 18 26.348 [ 336 43 01.99 | 156 44 46.90 | Grannis. ... ... .. .. ... ....... 3. 9413721 8,737.20 28,665.3
85 30 19.085 | 72 52 19.78 | 2352 47 55.04 { Fisk____._____ ... ____...___.. 3. 9594295 9,108. 14 29,882.3
23 03 58 Reference mark No. 2
Ensley, 1931, 1.1932(d. m.) ... 43 21 56.681 | 309 18 22.60 | 129 22 23.86 | Howardsouthbase ......._____.__.. 4.0102783 | 10, 239. 49 33,5%. 1
85 36 10.630 | 321 52 30.09 { 141 58 16.16 18, 442. 40 60, 506. 4
4 50 41.91 1184 50 18.23 9,211. 84 30,222. 5
40 40 56.67 | 220 35 03.11 t 17,841. 25 58, 534. 2
103 52 12 Reference mark No. 2.
Howard north base, 1931, r.1932(d. m.) . ...._....___. 43 24 40.352 15 17 44.02 ] 195 16 07.87 | Howardsouthbase. ... .. ..._..._. 4.0779164 11,965.102| 39, 255. 51
85 27 59.036 | 65 30 36.75 ) 245 24 59.06 { Ensley._ .. ... ..o ... 4.0850412 12, 163. 01 39,904.8
287 23 04 Reference mark No. 1.
Lakeview, 1931, 1, 1932 (d. m.) .o ..., 43 24 59.3831 26 51 08.16 [ 206 45 57.97 | Graonis... ... ... ... ... 4.3537874 | 22, 583.30 74,092.0
85 20 13.963 48 22 59.51 [ 228 16 04.02 | Howard southbase.__......_....... 4. 2610819 18, 242. 39 59, 850. 2
56 31 11.55] 236 19 51.15 is. 4.4280258 | 26,793. 28 87,904.3
75 25 01.25 | 255 14 04.04 | Ensley. 4.3474754 22,257. 45 73,023.0
86 49 53.77 | 266 44 34.13 | Howard north base...._............. 4. 0203552 10, 479.85 34,382.6
33 29 39 Reference mark No. 2.
Huston, 1931, r. 1932 (d. m.) .. ooei e 43 36 53.854 {354 31 01.11 | 174 32 05.89 | Lakeview ... ... _............... 4,3453878 | 22,150.72 72,672.8
85 21 48.041 35 04 31.92 1214 54 38.26 | Ensley. ..o ... ooiii oo 4.5288904 | 33,797.95 110, 885. 4
4 06 48 Reference mark No. 1.
Spicer, 1931, 7. 1937 (d. m.) . ... oo _. 43 40 38.515| 289 43 39.50 4.3108809 | 20,458.83 67,122.0
85 36 06.868 | 323 28 43.40 4.5565758 | 36, 022. 66 118,184.3
0 08 24.78 4. 5393484 34,621.70 113, 588. ¢
Howard base A station, 1931, r.1932(d. m.)__......__| 43 20 06.353 | 24 54 53.11 | 204 54 09.48 | Howard southbase .......____.._._. 3. 5318267 3,402. 724 11,163.77
3 85 29 15.482 | 191 29 50.0% 11 30 4254 | Howardnorthbase..........__...... 3. 9359692 8,629. 174 28, 310. 88
Supplementary points
8turgis, water tank, 19312 _____ ... ... 41 47 56.26 95 28 10 275 14 32 Porter (U.S. L. 8.)_......_....._._. 4. 454131 28, 453. 2 93, 350
85 25 32.21 156 36 11 336 35 05 Sherman (U.S. L. S.)...............| 3.762599 5,788.9 18, 992
White Pigeon, tall stack, 19311 _____ ... _ .. ..____. 41 47 19.94 110 49 18 200 44 31 Porter (U.S. L.S)....o.ooo...o... 4. 027107 10,644.1 34,922
85 38 48.40 | 248 07 33 68 15 17 Sherman (U. 8. L. S)............... 4. 238444 17,315.9 56, 811

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Sturgis to Big Raptds—Continued

Distance
Station L%ggggggd Azimuth Back azimuth To station Logarithm
(meters) Meters Feet
Supplementary points—C ontinued o " o . o s " ) 53,806
418.
i . ek, 19311 ... ... 41 55 52.42 42 54 21 222 48 58 Porter (U.S. L. S) oo 4. 215331 16, y
Three Rivers, Eddy Paper Co., sta 35 37 5516 | 135 21 30 |35 18 14 Jewell. oo LI 3.982719 | 9,609.9 31,628
- 7.5 49,828
Schoolcraft, water tank, 1931 . ..oo_..o.o.o.... 42 06 556001 26 12 129 | 206 08 57.8 }Jewell ... ....oocooioiinns i (l)g};%? }(5] },-?":- 1 34, 702
85 37 57.176 | 140 22 15.1 320 18 57.8 . o7 17, 952. 8
206 44 09.0 116 51 56.3 Mendon.... 4. 25413 , 952, 3
- .3 68, 380
Vicksburg, water tank, 1931, ..o oceeeommrooiooneno PR obe A I S v Bl o 2O | Tl e $ oo | Tates 62, 548
) 319 07 53.1 | 139 11 37.5 4070016 | 11,773.8 38,628
i .2 44,321
Kalamazoo, State Hospital, standpipe, 1931........... g ;g %:gg ﬁ? g 42?? % (1)3 %g Q:% lg. ?7)?.8 33:091
) 259 50 2.3 | 79 54 35.4 3.940521 8,720. 1 ,
090444 15.3 40, 404
Grand Rapids, silver water tank, 1931 _..._..._.... 2 5% ondee) 1% L% %3 P %f 3 70,378
f 241 29 59.5 61 36 43.6 4. 184090 15,278.8 50, 127
- T . 62,043
Grand Rapids, National Bank, red light on dome, 1931. 48% % l&g % :i)gé g g{i’g :1;‘;% ﬁ g g é: g"‘égigg 1g e‘_);gg 22: us
’ 166 06 045 | 346 04 00.4 4233004 | 17,100.3 56,103
14,052.0 46, 102
i nk, 19311 _____....__... 42 59 2213 184 39 36 4 40 10 4. 147733 y )y
Grand Rapids, black water tank, 2 0 o | o g6 03 31 47 34 3. 750740 5, 633.0 18, 481
- , 036. 9 4 053
P e satin No. 4 (€5, 0. 521 | g 0 | W BT 4 4 8 g | pme | g
@.m). ) 275 34 59.7 | 95 36 08.3 3.357808 | 2,219.3 7,478
7.4 43,922
Cedar Springs, water tank, 181 ... ... d3 13 318071320 40 B e B o | B 60, 450
’ 97 26 30.0 | 277 18 319 4200864 | 15,880.5 52,101
i i 4.04089¢ | 10,987.4 36,048
Primary tion No. 2 (U. 8. G. S.) eccentric, [ 43 14 54.826 [ 87 19 42.7 (267 14 09.4 4 , 987. 4
1931821 tgsme statio ( ) @ 85 36 39.647 | 178 09 11.4 338 09 07.6 3. 584518 3,841.7 12,604
e 180 07 32 Reference
anary traverse station No. 2 (U. 8. G. S.), 1931 | 43 14 54.169 | 87 25 42.0 267 20 09.5 Kent. ... 4.039917 10,962. 7 35, 967
(d.m.) 85 36 40.702 { 178 30 56.4 358 30 53.4 FisK . e 3. 586725 3,861.2 12,668
229 34 54.9 49 34 55.6 | Primarytraversestation No.2(U.S.| 1.495044 31.26 102.6
G. S.) eccentric.
Fisk Knob, scenic lookout tower, 1931 ____.___.._.___ 43 16 59.440 | 184 56 07.2 4 5 31.3 [ Ensley...._..... ... ......._. 3.964127 9,207. 2 30,207
85 36 45.810 | 291 31 33.6 | 111 31 34,0 | Fisk_ ... o ._._. 1. 211654 16.28 53.4
Howard City, municipal water tank, 1931__.._...____ 43 23 58.150 | 259 46 28.6 79 51 50.0 | Lakeview. . __._ . __ . ... .......__.. 4. 029024 10,691.1 35,076
85 28 01.632 16 50 00.7 196 48 26.4 Howard south base 4.029275 10,697.3 35, 096
71 14 23.3 | 251 08 47.4 | Ensley. . . ... ... ... __... 4. 065508 11,628.1 38,150
Grand Traverse Bay to Big Rapids
Principal points
Charlevoix 2,1931 (d. M) oo oo oo .. 45 20 04.822| 60 06 10.33 | 239 50 139.04 | Cathead (U.S. L. S)._._..._.._.... 4.5280009 | 33,728.80 110, 658. 6
85 14 45.951 | 144 05 46.80 | 323 52 17.93 | Beaver Island (U S.L.S).......... 4.6221272 | 41,891.63 137,439.5
204 56 44.50 | 25 03 59.10 | Goodbart (U.S. L. S.y...._...._..__ 4. 4060540 | 31,336.75 102, 810.7
Ellsworth, 1931 (d. m.)_ ... ... ....._._...__ 45 08 22,675 | 96 08 34.74 { 275 53 27.56 | Cathead (U.S. L. S.) ..o ... 4.4485312 | 28,088.67 92,154.2
85 15 46.082 | 183 46 43.68 3 47 26.38 | Charlevoix 2. ... cocieo ... 4. 2981339 19, 867.07 65, 180. 5
30 43 08 Reference mark No. 1.
Central Lake, 1931,r.1932 (d. m.). ... _.__..... .. 45 03 59.050 | 117 05 50.351 206 52 06.61 | Cathead (U.S. L. 8.y o oceeoeia .. 4.4549641 | 28, 507.82 93, 529. 4
85 17 42,823 | 194 19 04.32 | 14 20 27.03 | Ellsworth_ ... . __..___.._....... 4.0133083 | 10,311.18 33,829.3
194 59 56 Reference mark No. 1.
Swenson, 1931, 7. 1932 (d. m.)_ ... ... ... .. ... 45 04 55.996 | 191 07 26.12 | 11 08 37.46 [ Cathead (U.S. L. S.) 4.0565707 | 11,391.23 37,3872.7
85 38 45.806 | 228 05 53.52 | 48 22 57.42 | Charlevoix 2. . ..o cceoooo.. .. 4.6245509 | 42, 126.07 138, 208. 6
254 35 45.%4 74 52 03.65 | Ellsworth_ . __.___ ... _._._._ - 4.4950179 | 31,262.08 102, 565. 7
273 30 §9.00 | 93 45 563.29 | Central Lake.. .. .. ... .__...... 4.4422380 | 27,684.59 90, 828. 5
297 05 11 Reference mark No. 1.
Fulford, 1931, r.1932(d. m.) . ... ... ... __. 44 45 07.160 [ 144 14 05.39 1323 59 50.73 | SWeNnSOD. - - -cceeocoe oo 4. 6560503 42, 285.00 138,762. 8
85 18 35.480 | 181 53 18.13 1 53 58531 | Central Lake...._.._...o..._....... 4. 5435667 | 34, 859. 62 114, 696. 7
99 44 01 Reference mark No. 2.
Whiting, 1931, r. 1932 (d. m.). ... ... ... __ 44 46 02.571 { 187 09 40.36 7 12 02.30 | Bwenson. . oo 4.5473388 | 35,264. 59 115,697. 2
85 42 06. 223 52 38.63 44 09 52.39 | Central Lake..........ccoeeoo ... 4.6647485 | 46,211.33 151,611.7
273 00 56.83 g3 17 5 Fulford ... ... . ... 4.4926153 | 31, 089.61 101,999.8
44 46 31 Reference mark No. 2.
Qarfleld, 1931 (d. m.). ... .. 44 35 41.412 [ 115 49 23.78 | 295 28 08.71 | Whiting._ ... ... __.._....._....__.. 4. 6464076 | 44, 300. 40 145,342, 2
85 11 53.570 | 153 09 26.97 | 333 04 44.40 | Fulford . .. ... emoeaaae. 4. 2917936 19, 579. 14 64,235. 9

1 No check on this position.

: 9L

'S

XTAUNS DITFIAOUD ANV ISVOD

NI NOILVIOADNVIIL

NVOIHOIN

LL



GEOGRAPHIC POSITIONS—Continued
Grand Traverse Bay to Big Rapids—Continued

Distance
: Latitude and : - oot N
Station Jongitude Azimuth Back azimuth To station Logarithm Feot
(meters) Meters ec
Principal points—Continued
o ’ ” o ? " o 14 ”
Kingsley, 1931 (d. m.). oo ool 44 34 29.005 | 155 51 03.79 | 335 45 56.82{ Whiting...._...._._. 4.3705136 | 23, 470.03 77,001.3
85 34 50.272 | 227 22 32.23| 47 33 §67.50 | Fulford.. J| 4.4645063 | 29, 141.12 95, 607. 2
265 39 24.82| 85 55 31.22| Garfield __.._._ . . ____.._.. 4. 4836207 | 30,452 34 99,909. 1
3fanton, 1931 (3. ML) oo oo i ecceimm e 44 21 06.803 | 153 09 43.21 | 333 03 05.28 | Kingsley ... ..o oo --- 4.4434820 | 27,764.00 91,089. 1
’ ¢ ) 85 25 22,170 | 213 25 34.89 33 35 01.38 | QGarfield_ ... . . ___.._. 4.5102230 | 32,375.99 106, 220. 2
111 26 57 Reference mark No. 2.
Brier Hil), 1931 (d. m.) oo 44 21 57.607 | 198 40 56.14 | 18 45 05.19 | Kingsley ... .. .o --. 4,3889582 | 24,488.28 80, 342.0
’ ¢ ) 85 40 45787 { 236 14 15.33 56 34 29.04 | Garfiedd. .. .. _______.._. 4,6623509 | 45,956.92 150: 771.0
274 17 39.7 94 28 25.47 [ Manton._ ... aeoiiaaon 4.3120473 | 20,513.85 67,302.5
313 34 24 Reference mark No. 2. )
Selma, 1931 (4. M.) oo ceaccccnen e 44 10 36,006 | 112 23 21.00 | 2092 17 47.76 | Brier FIill. ... ._..___...._. 4.0575475 | 11,416.88 37,456.9
¢ ) 85 32 40.049 | 254 18 49.59 74 24 0192 | Manton. .. . ooooiaiaon 4.0120089 10, 280. 37 33,728.2
28 02 05 Reference mark No. 1.
Cadillae, 1931 (d. M) oot cceeel 44 11 18009 | 133 25 03.47 [ 313 14 05.49 | Brier Hill. ... ... ... 4.4583513 | 28,731.04 94,261.8
¢ ) 85 25 03.302 | 146 08 32.01 | 326 03 06.97 | Selma._._.__... 4.2677106 18, 522.97 60, 770.8
178 40 50.75 | 358 40 37.58 | Manton 4. 2588910 18, 150. 60 59, 549. 1
346 27 01
Harrietts, 1931 {(d. m.) .. 44 14 34.586 | 184 51 48.34 4 52 4. 1374732 13,723. 76 45,025.4
ietts, 1931 (d. m.) 85 41 38,332 231 27 0645 | 51 33 4175950 | 14,995.26 | 49,196.9
285 11 45.09 | 105 23 4. 3598301 22,899.72 75,130.2
46 26 34
LeRoy, 1931, r, 1932 (d. M.) oL oeem e 4 01 45010 | 133 26 07.11 | 313 12 4 539?998 35, 6_1_7.83 113, 675.3
v ' 85 22 45440} 170 11 36.24 | 350 10 4. 2547094 17,976. 68 58,978. 6
19 04 52 Reference mark No. 2.
Luther, 1931 (A. M) ..o oo 44 02 16.347 1166 33 17.55]346 30 26.56 | Harrietta . ..o oceoeaooo- 4.3697747 | 23,430.13 76, 870.4
85 37 32.814 | 224 47 33.72] 44 56 15.44 | Cadillac... .| 4.8734081 23,626.97 77,516.2
272 42 59.88 ) 92 53 16.67 | LeRoy_ . o oceiiiiiao-- 4.2962992 | 19,783.32 64,905.8
Hersey, 1931 (. 1) oo oo imccecaas 43 55 14.790 | 124 55 40.16 [ 304 45 57.93 | Luther. ... . ... 4.3573793 | 22,770.85 74,707. 4
85 23 34.348 | 185 10 02.19 5 10 36.15 | LeRoy._ ... ... ____.... 4. 0825344 12,093.01 39,675.2
256 38 10 Reference mark No. 1.
Orono, 1931 (d. M.) . ooe oo ccim e 43 55 43.506 | 172 22 29.79 [ 352 21 39.16 | Luther... 4. 0875351 12, 233.06 40, 134.6
85 36 19.913 [ 238 20 42.28| 58 30 07.84 | LeRoy. 4.3285373 | 21,307.74 69, 907.1
272 53 48.98 1 93 02 40.06 | Hersey....... 4. 2330319 17,101. 41 56, 106.9
Boyd, 1931 (4. M) oo aicea e 43 49 06.718 | 359 59 01.79 [ 179 59 01.99 | Huston. ___...._._.___ 4.3544564 | 22,618.11 74, 206. 2
85 21 48.325| 50 51 01.59 | 230 41 07.93 | Spicer.......... 4.3944372 | 24,799.17 81,361.9
122 15 §7.17 | 302 05 53.10 | Orono.......... 4.3615934 22,992. 88 75,435.8
168 14 18.36 1348 13 04.88 | Hersey ..o oo ceommoaiiaaiooo- 4.0646090 | 11,604.03 38,070.9
Paris, 1931, 1. 1937 (d. m.) ... ... 43 46 22.350 | 181 33 20.24 1 33 34.85 | Orono.. ... il 4.2380878 | 17,325. 58 56,842.3
85 36 41.000 | 226 50 32.85| 46 59 37.79 | Hersey 4.3812657 | 24,058.34 78.931. 4
255 39 07.63 | 75 49 25.44 | Boyd___._. 4.3136912 | 20, 591. 65 67, 567.8
311 10 38.60 | 131 20 55.46 | Huston_ ... 4.4249312 | 26, 603. 04 87,280.1
355 52 44.30 | 175 53 07.90 | Spicer 4. 0269033 10, 639. 11 34,905.1
X 236 23 00 Reference mark No. I.
Supplementary points
Beaver Island Lighthouse, 1932, ... . _______.._... 45 34 32.26 4 35 53 184 33 58 Cathead (U.S. L. S.)eceeaooos 4 641464 43,799.0 143, 697
85 34 2442 |316 09 59 136 23 39 Charlevoix 2. ... .coa.o_._.__--| 4.568807 37,051.6 121, 560
Charlevoix, water tank, 1932______._....___._.....__.. 45 19 07.83 A1 43 52 24 28 4) Cathead (U.S. L. S.) ccceeeeaoo 4. 502351 31,794. 4 104,312
85 15 42.64 | 215 03 18 35 03 58 Charlevoix 2. .o eoaoi_.. 3.332300 2,149.3 7,061
Garfield, fire lookout tower, 19321 .. __..__._.._.___. 44 35 41.18 | 151 24 0t 331 24 01 Garfield. ... .ol ceceeamaeeo 0.904174 8.02 26.3
85 11 53.40
Kingsley, fire lookout tower, 19321 _ ... .. __._...._. 44 34 28.68 256 06 46 76 06 47 Kingsley . oo 1.621176 41.80 137.1
85 34 52.11
Brier Hill, fire lookout tower, 19321_ . . ___._.___._..... 44 21 57.95 |333 22 56 153 22 56 Brier Hill .. ... 1. 075547 11.90 39.0
85 40 46.03
Felma. fire Jookout tower, 19321 __.__._____..._.._ .. 44 19 37.36 }356 45 28 176 45 28 Selma. .o iciieiaas 1. 049218 11.20 36.7
85 32 49.08
Cadillac, white stack, 19321 ____ .. .. __......... 44 15 53.34 5 12 27 185 12 03 Cadillac. .. .. oo 3.929706 8, 505. 62 27,905.5
85 24 28.54 173 00 05 352 59 27 Manton. . ..o e 3.988913 9, 747. 95 31,981. 4

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Lake Huron to Big Rapids

Distance
Station Latitude and Azimuth Back azimuth To station
longitude Logarithm
(meters) Meters Feet
Principal points o 7 " o s " o '
Nichol, 1932 (d. m.)_._ ... ... 43 35 59.014 [ 274 39 28.67 | 94 43 4829 | Argyle (U.S. L. Sy ... ... 3.9280492 8,473.23 27,799.3
83 01 01.232 ] 317 50 51.06 | 137 57 46.15 | Custer (U.S. L.S.) . cceeeeaa ... 4.3050695 | 20, 186.89 66,229.8
181 16 50 Azimuth mark.
Arnold, 1932 (d. m.) ..ol eeiiiiiiiol 43 28 05.199 1173 15 08.83 | 353 14 15.70 | Nichol. ... ... ... . .... 4. 1680533 14,724.93 48, 310.0
82 59 44.096 | 2056 43 55.75 | 25 47 21.93 | Arzyle (U.S.L.S.)_. 4. 1893898 15, 466. 42 50, 742.7
271 40 45.54 | 91 46 47.07 | Custer (. S L.S8).. 4. 0725680 11, 818. 65 38,775.0
301 14 42 | Azimuth mark.
Cass, 1932 (d. ML) ..o 43 36 35.392 | 274 59 30.94 | 95 06 01.93 4. 1059802 12, 763. 81 41,875.9
83 10 28.141 il){ 22 30.33 | 137 29 53.98 4.3299628 | 21,377.70 70,137.0
11 05
Wilmot, 1932 (d. M.} . oo e 43 28 31.214 | 164 53 52.18 | 344 51 48.30 4. 1897249 15, 478. 36 50, 781.9
83 07 28.313 | 212 07 39.32 32 12 05.96 4. 2128655 16, 325. 46 53, 561. 1
24 21 20.06 | 94 26 39.44 4.01973%0 10, 464. 97 34,333.8
39 39 46 Azimnuth mark.
Caro, 1932 (d. m.) .. ... iianiciiacaoa. 43 32 36.413 | 242 23 34.15| 62 30 48.54 | Cass._. .. oiiiioicio. _o] 4.2026943 15, 947. 56 52,321.3
83 20 58.307 258);’. 30 17.90 | 112 39 35.56 4. 2945914 19, 705. 68 64,651. 1
1 12 47
‘Tuscola, 1932 (d. m.) . oo oio i 43 24 02.599 | 170 23 31.26 | 350 22 09.00 4. 2063695 16, 083. 09 52,765.9
83 18 58.738 [ 206 13 39.78 { 26 19 31.29 4.4134602 | 25,909. 57 85, 005.0
241 50 13.33 61 58 08.05 4. 2455469 17, 601. 51 57,747.6
180 04 56
Carpenter, 1932 (d. m.) oo ..o e 43 28 50.234 | 228 11 46.15| 48 15 45.70 4. 0202964 10, 478. 43 34,378.0
83 26 46.230 g(lsg 07 52.96 [ 130 13 14.41 4.1386011 13,759. 45 45,142.5
23 08
Bernie, 1932 (d. m.) . oL eeeallL 43 33 58.039 {279 01 25981 99 09 29.27 | Caro. .. . e iiiiiieiiciiiian 4. 2025843 15, 943. 52 52,308.0
83 32 39.689 | 320 04 59.53 | 140 09 02.94 | Carpenter.......o.oooocoocoao o 4. (0926964 12, 379.31 40,614.5
22 01 S0 Azimuth mark.
Cole, 1832 (d. m.) ... oo miciciian el 43 26 54.121 |1 172 30 41.25 | 352 4. 1204262 13, 195. 51 43,292.3
83 31 23.058 | 232 58 35.37 | &3 4.2447138 17, 567. 66 57,636.6
240 02 19.16 | 60 3.8561824 7,180. 96 23, 559. 5
?)37 28 24.25 | 107 4. 2445197 17 559. 81 57,610. 8
50 53
Grew, 1932 (A. I.) .. i iicieieiaaas 43 33 04.082 | 261 27 37.49 | 81 4. 0521673 11, 276. 32 36,995. 7
83 40 56.587 '%‘l)i 29 21.48 | 131 4. 2359303 17,215.92 56, 482. 6
7
Bernthal, 1932 (4. m.) - oo ccceciees 43 26 21.067 | 171 36 45.57 | 351 4. 0994169 12, 572. 36 41,247.8
83 39 34.891 [ 213 26 28.10 | 33 4. 2281037 16, 908. 45 55,473.8
264 41 00.13 | 84 4. 0455929 11, 106. 90 36,439.9
150 21 26
Jonas, 1932 (d. m.) ... . 43 33 32578 | 274 55 02.75| 95 4.0073270 10, 170. 14 33,366.5
83 48 27.9851 317 58 55.20 | 138 4. 2531099 17, 910. 59 58,761.7
184 17 07
Kaul, 1932 (d. m.) oLl 43 25 44.156 | 168 10 54.97 | 348 4. 1693786 14,769.94 48,457.7
83 46 13.210 | 207 37 31.30 | ° 4. 1854829 15,327.91 50, 288.3
262 42 55.82 | 82 3.9557188 9, 901. 91 32,486. 5
271 40 4
Appold, 1932 (d. m.) .ol 43 33 37.411 | 270 37 18.40| 90 4. 1019995 12, 647. 35 41,493.8
83 57 51.447 | 312 53 09.321 133 4.3311125 | 21,434.46 70,322.9
195 49 31 . Azimuth mark.
Baginaw, 1932 (d. m.) ... ... 43 25 50.387 [ 172 20 08.17 | 352 19 0R.68 | Appold .. ... ... . .. ... 4. 1626608 14,543. 23 47,713.9
83 56 25.026 | 216 52 36.11 36 58 04.45} Jonas__.. .l 4.2514454 17, 842. 08 58, 536.9
270 44 31.93 1 90 51 32,53 | Kaul .. oo oiiiooiao. IO, 4 1386987 13, 762. 54 45,152.6
De Shone, 1932 (4. m.} . - - .o 43 29 03.867 | 213 51 32.00 25.83 4. 0072747 10, 168. 92 33,362. 5
84 02 (3.880 | 308 (3 23.43 16. 50 3. 9858453 9,679.33 31,756.3
180 35 27
Bay City, 1932 (4. m.) .ol 43 34 20.753 | 280 00 34.75 3.9306185 8,523. 51 27,964.2
83 54 41.964 8 22 21.06 4. 2019402 15,919. 89 52,230.5
72 33 24.43 3.6491145 4,457.74 14,625.1
Freeland, 1932 (d. m.) . .- -oooooce i 43 31 22.215 7 43 26.94 4.0424741 | 11,027.42 36,179.1
84 05 26.110 ] 310 02 56.21 4. 2013519 15,898.34 52,159.8
313 12 11.72 3. 7948045 6,234. 54 20, 454. 5
2 34 49
Borm, 1932 (d. m.) ... 43 24 02.114 | 173 27 26.48 4.1358098 | 13,671.30 44,853.3
84 04 16.747 | 197 46 33.60 3. 9903406 , 780. 04 32,088.7
252 28 41.19 4. 0463478 11, 126. 22 36, 503.3
176 49 37 Azimuth mark.
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GEOGRAPHIC POSITIONS—Continued

Lake Huron to Big Rapids—Continued

Distance
. Latitude and - azi T i
Station longitude Azimuth Back azimuth o station Logasithm | porors Feot
(meters) B
Principal points—Continued o s " o ” o » "
d, 1032 (4. M) e ce e 43 30 37.383 | 263 20 09.44 | 8 35 23.93 4.0896753 | 12,293.49 40,332.9
Sen ¢ ) 84 14 20.978 | 311 26 34.40 | 131 33 36.17 4. 2650294 18, 408.97 60,396.8
92 38 20
Wilkins, 1932 (d. M) o oo oo 43 23 28.469 | 185 40 04.21 5 40 44.43 4. 1%9_1_07 13, 301.99 43,641.6
ilkins ¢ ) 84 15 28.462 | 222 45 00.54 | 42 51 54.84 4. 2994:(_57 19, 928. 60 65, §82. 4
266 00 23.991 8 08 05.48 4. 1804850 15, 152. 52 49,712.9
97 48 40
932 (d. ML) - oo e e e 43 31 09.388 | 274 02 35.93 | 94 09 38.13 4. 140{322 13, 80§ 0_! 45,301.9
Poplar, 1932 (d. m.) 84 24 43163 | 3i§ 42 16.11 | 138 48 37.62 4 2768631 | 18,017.47 | 62,0651
193 5 + 70 TR LR 43 24 54.952 | 190 56 59.12 10 58 07.60 4. 0707854 11,770. 24 38, 6}6. 2
Wheeler, 1932 (d. m.) 81 96 22700 | 236 31 27.13 | 56 39 37.40 42831564 | 10/103.60 | 62,971.0
280 12 47.29 | 100 20 16.84 4. 1749887 14, 961. 97 49, 087.7
83 04 04
i PR ¢+ 70 DU SRR 43 32 11.794 | 277 40 32.45| 97 47 47.26 | Poplar. ..o _| 4.1555700 14,307.71 56. 941.2
Silvernail, 1932 (d. m.) 81 35 14 .:)08 3;8 23 23.78 1 138 29 29.69 | Wheeler. ... ... 4.2556809 | 18,016.93 59,110.5
244 47 00 Azimuth mark.
. 1 D < 7% PR 43 24 07.142 | 184 54 58.38 4 55 37.80 | Silvernail . ..o .coiooLoo 4. 17644§8 15,012.35 49, 253.0
Bt. Louts, 1032 (d. m.) 81 36 11807 | 229 50 46.23 | 49 58 39.92 | Poplar.... 4.3001170 | 20,235.64 |  66,389.8
263 35 31.50 | 83 42 16.33 | Wheeler 4. 1250487 13,336.71 43,755.5
200 06 06 Azimuth mark.
193! B 1+ 1) SRR 43 28 56.651 | 232 38 18.84| 52 42 20.90 | Silvernail ... oocieoeiaooe 3.9970312 9,931.87 32, 5§4 8
Thomas, 1932 (d. m.) 28 41 06.003 | 323 26 40.19 | 143 30 02.55 | St. LOUIS.. - ccocimerazmmonoancanas 4.0460483 | 11,118.85 | 36,478.1
158 47 02 Azimuth mark.
’Bri 1) TP 43 32 35.551 | 273 06 14.86| 92 16 04.18 | Silvernail. . ..o oo 4, 2837869 19, 221. 48 63,062.5
0'Brien, 1952 (4. m.)- 85 40 30.015 | 300 45 56,44 | 120 52 43.39 | Thotmas 41190698 | 1318165 | 43,2468
311 05 41.44 | 131 14 50.61 | St. Louis. 4.3771965 | 23,833.98 | 78,195.3
134 40 05 Azimuth mark.
Guild, 1032 (d. m.) . ool 43 24 08.076 | 191 44 44.30 11 3 4, 2040413 | 15,997.10 52,483.8
84 51 55.067 | 238 32 42.34 | 58 5 4. 2329117 14,096.68 56,001.4
269 59 16.03 | 90 10 04.16 | St. Louis.. 4. 3268654 21, 225. 86 69, 638. 5
61 22 22 Azimuth mark.
Bundy, 1932 (d. m.) oo e 43 37 03.688 1204 24 31.15| 114 33 49.43 | O'Brien.... oo ..o ooioi.an 4.3002828 19, 965. 62 65, 503. 9
85 02 59.852 | 327 58 42.25 | 148 06 19.94 | Guild... 4. 450427 28,212. 57 92, 560. 7
46 11 46.53 | 225 59 54.47 { Lakeview. 4. 5083321 32,235.33 105,758.7
89 25 1500|269 12 16.74 { Huston_ _____ .. .. ... ... ... 4. 4031107 25,299. 43 83,003.2
350 ¥ 2 Azimuth mark.
Edmore, 1932 (4. ™) - oo oo 43 25 15.630 | 84 27 5 4.3787440 | 23,019.05 78,474. 4
8 02 35739 ¢ 178 27 X 4.3011922 | 20, 007. 47 65, 641. 2
236 20 . 4. 3262091 21,193.81 69, 533. 4
285 12 . 4. 1743645 14, 940. 48 49,017.2
176 14 35 Azimuth mark.
Mason, 1932 (d. ML) e cme i ceceemamaaan 43 30 20.887 53 58 43.19 1 233 51 34.89 | Lakeview._ .- oo . oo 4. 2385295 17,319.27 56, 821. 6
85 09 51.320 | 126 26 47.80 { 306 18 33.88 | Huston_ .- ... .__ 4. 3005799 19,979. 28 65, 548.7
217 11 2219 37 18 05.76 { Bundy_ ... .o ... 4.1836614 15,263. 75 50,077.8
308 40 11.84 | 128 45 11.53 | Edmore .- o coooeioeaae- 4. 0985316 12, 546. 76 41, 163.8
. 267 41 34 Azimuth mark
Supplementary poinls
Sandusky, Borden Milk Co., stack, 19321 ___....._.. 43 25 27.21 110 55 02 290 48 31 P 70) (s DS RON 4.136437 13,691.1 44,018
82 50 1516 | 167 48 53 347 48 23 Custer (U.8. L.8)eecccicccaaaen 3. 664957 4,623.4 15,169
Sandusky, municipal water tank, 19321 _ ___._..__._. 43 25 30.26 | 109 54 17 289 47 32 Amold._ oo 4. 148690 14,082.8 46, 203
82 49 55.01 162 06 25 342 05 41 3. 667448 4,649.9 15, 256
Cass City, municipal water tank, 1932__. ... ......._. 43 35 58.444 | 204 15 58.5 24 16 14.3 3. 097204 1,250.8 4,104
8 10 51.063 | 269 52 02.1 89 58 48.9 4. 121546 13,229. 6 43, 404
341 43 37.2 161 45 56.9 4, 162373 14,533.6 47,682
Caro, W.N. Clark Co, stack, 1932 .. ... ... 43 29 14.01 81 12 27 261 10 02 3.680341 4,790.1 15,716
83 23 1559 2006 15 37 2 17 11 3. 842083 6, 966. 0 22,854
Caro, Michigan Sugar Co., north stack, 1932_____.._._{ 43 28 49.188 | 90 28 16.5 | 270 26 13.1 3. 6057868 4,034.5 13, 237
83 23 46.715 | 208 19 44.0 28 21 400 3.901319 7,967. 4 26 140
323 45 39.0 143 48 57.1 4. 039899 10, 962. 2 35, 965
Caro, Michigan Sugar Co., south stack, 1932._._..._._| 43 28 48.102| 90 57 30.3 [ 270 55 27.8 3. 602328 4,002.5 13,132
83 23 48.158 | 208 25 05.0 28 27 01.9 3.903772 8,012.6 26, 288
323 31 09.6 143 34 28.8 4. 039583 10,954. 3 35,939
Caro, municipal standpipe, 1932, ... . . .ceooo_. 43 290 43.902 1324 59 186 | 145 03 04.0 4. 109083 12,855.3 42,176
83 24 20.497 ) 62 12 08.5 242 10 32.4 Carpenter. 3. 550224 3, 550.0 11, 647
125 21 12.4 305 15 32.7 Bernie__ .. 4. 132598 13, 570.6 44,523
Wahjamegsa, Epileptic Institute, stack, 19321 ._.._... 43 27 12.70 84 5 43 264 53 26 Cole 3.811108 6,473.0 21,237
83 26 36.30 175 45 38 355 45 31 Carpenter...._._.._. 3. 479759 3,018.3 9, 903

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Lake Huron to Big Rapids—Continued

Distance
. Latitude and i
Station longi Azimuth Back szimuth K
gitude Logarithm .
(meters) Meters Feet
Supplementary points—Continued o . o " o "

Primary traverse station No. 13 (U.S. G.8.),1932...{ 43 22 46.007 | 111 13 16.1 | 291 05 47.2 4. _1.97672 15, 7(_)4. 2 51,720
¢ 83 45 31.674 | 170 21 21.0 | 350 20 52.5 3. 746380 5, 576.7 18, 296

230 22 45.3 50 27 09.6 4.017717 10, 416. 4 34,174

Munger, Merritt Lutheran Church, 19321___.__...___ 43 31 19.89 {312 41 13 132 46 19 4.133254 13,591. 1 44, 590
e 83 46 59.13 | 354 18 28 174 18 §9 4.017552 10,412.4 34,161
Bay City, Eastern High Schoo), tip of dome, 1932___.} 43 35 18.369 | 301 25 51.0 121 28 350 3. 796362 6, 256.9 20, 528
v i ¢ P 83 52 25.855 17 03 46.2 197 01 01.6 Saginaw __ 4. 263248 18, 333. 6 60, 149

50 48 06.4 | 239 46 32.8 Bay City........ 3. 548243 3,533.8 11, 594

Bay City, Murray Body Co., plant, stack, 1932..__.._| 43 34 33.117 | 288 09 38.4 | 108 12 33.1 3. 7771§4 5,980.7 19, 641
v v v d P 83 52 41.430 ] 17 18 59.4 197 16 25.5 4. 221788 l§, 896. 2 55,434
76 08 57.3 256 05 23.6 3. 855300 7, 166. 4 23, 512

Bay City, City Hall, 1982 ... 43 35 35650 | 300 04 08.3 §120 07 29.6 3.879342 7,574.3 24,850
v 4 v 83 53 20.037 ] 33 29 58.3 ;218 29 01.7 3.470297 g 953. 2 9, 689
50 05 44.5 | 239 02 37.4 3.851225 7,000.5 23, 292

Bay City, red light, tio of tall transmission tower, | 43 32 22.88 | 111 10 55 201 07 53 3. 802360 §, 373.2 20, 909
15,32.l v ¢ 83 53 26.67 {252 11 03 72 14 29 3. 847666 7,041.5 23, 102
Bay City, Columbia Sugar Co., stack, 1932......._... 43 34 20.347 6 13 03.2 {186 12 (9.8 4. Z{JIIQG 16,110. 4 52,856
g ¥ & 83 55 07.451| 42 59 28.8 ]| 222 54 420 4.137473 13,723.8 45, 0_26

66 28 53.5 | 246 27 00.5 3. 603596 4,014.2 13,170

Bay City, First Baptist Church, clock tower, spire, | 43 35 51.04 {304 37 09 124 40 19 3. 876020 7,516.6 24, 661
13'32.1 v i 83 53 03.59 51 28 07 237 24 49 3. 884404 7,663.1 25, 141
Bay City, Bigelow Flooring Co., water tank finial, [ 43 36 50.94 | 316 58 02 137 00 58 Jonas . ..o ... 3. 9228?0 8,371.8 27,466
1532.1 4 & € 83 52 42.53 49 16 25 229 12 52 Appold._ ... ... 3.961372 9,149.0 30,016

t 20 e, 43 39 45.90 8 50 30 186 49 53 Bay City. oo 4. 004602 10, 106. 5 33, 1§§

Bay City, water works stack, 163 83 53 48.31 25 38 18 205 35 30 Appold. ... ... 4. 100776 12,611.8 41,377
Bay City, James Clements Airport, beacon, 1932_ ... 43 32 49.057 | 258 39 45.3 78 43 11.4 3. 835651 6,849. 4 22,472
83 & 27.199 | 323 19 13.7 143 24 124 4. 213301 16,341. 8 53, 615
104 08 50.4 | 284 05 48.2 3. 786486 6,116.3 20, 067
Bay City, 8t. Stanislaus Church, north steeple, 1932__| 43 34 49.538 | 291 47 50.0 | 111 50 52.2 3. 805456 6,389.3 20, 962
83 52 52.305 16 02 38.8 196 00 12.4 4. 238337 17,311.6 56, 796

70 09 30.1 {250 08 14.6 3.417638 2,616.0 8,
Bay City, St. Stanislaus Church, south steeple, 1932__| 43 34 45.955 { 331 53 39.0 | 151 58 13.7 4. 279991 19,054. 2 62, 514
83 52 52.293 16 03 41.2 196 01 14.7 | Saginaw 4. 237905 17,294.4 56, 740
70 31 54.8 [ 250 30 39.2 Bay City 3. 416673 2,610.2 8,

8aginaw, Consumers Power Co., north stack, 1932..._| 43 29 11.382 18 36 59.3 {198 35 55.4 3.815915 6, 545.1 21,473
83 54 52.131 | 153 53 21.6 {333 51 18.0 3.961161 9,144.5 30, 002
298 40 51.5 | 118 46 48.3 4.123992 | 13,304.3 43,649
Saginaw, Holy Family Catholic Church, belfry, 1932.| 43 24 59.047 [ 79 54 35.6 | 259 49 35.4 3.999476 9,987.9 32,769
83 59.766 | 137 52 58.4 | 317 48 29.3 4. 008186 10,190.3 33,433
206 15 01.6 26 15 25.6 3.2471585 1,766.7 5, 796
Saginaw, Consumers Power Co., south stack, 1932__. [ 43 290 07.585 | 18 25 07.6 | 198 24 056 3.807132 6,414.0 21,043
83 54 54.924 | 154 33 33.3 | 334 31 31.7 3. 964860 9,222.7 30, 258
298 06 28.7 118 12 27.5 4.123975 13,303.8 43, 648
Baginaw, Chevrolet Foundry, stack, 1932...._...._...| 43 26 59.509 | 112 47 26.8 | 202 42 46.8 3. 996666 0,923.5 32, 557
83 55 16.766 | 164 12 53.4 | 344 11 06.9 4.105919 12,762.0 41,870

65 47 22.3 | 245 41 111 4. 124607 13,323.2 43,711
Saginaw, Bean Co.,sign, letter A, 1932 ___ ... . __ 43 25 51.350 | 129 13 31.7 | 309 09 48.8 | DeShone—_ _..__.__..... 3.973175 9,401.0 30,843
83 56 39.807 | 173 37 17.2 | 333 36 27.9 Appold. . 4. 160553 14,472.8 47,483
275 09 17.4 95 09 27.6 | Saginaw._ .. .._______. 2. 523510 333.8 1,095

Saginaw, Consumers Heating Co., stack, 1932_..___._ 43 25 49.156 1127 34 12.1 [ 307 30 12.8 3. 993993 9,862.6 32,358
83 56 16.018 | 171 34 10.9 | 351 33 05.1 4. 164627 14, 609. 2 47,930

270 35 40.2 90 42 34.5 4132244 | 13,559.5 , 486
Saginaw, City Hall, foot of flagpole, 1932____....._._...| 43 25 09.907 | 135 44 28.6 | 315 40 53.1 4 003743 | 10,086.6 33,082
83 56 50.630 | 204 44 55.0 24 45 12.6 3. 138502 1,375.6 4,513
265 43 23.6 85 50 41.8 4157678 | 14,377.3 47.170

Baginaw, Bonora Talking Machine Co., flagpole, 1932 1. 43 24 20.51 85 42 53 265 39 04 Borm..... ... .......... 3. 877466 7,541. 6 24,743
83 58 42.55 152 38 52 332 36 34 DeShone.._.___.___._.. 3.993312 9,847.2 32,307

8aginaw, 8acred Heart Church, 19321 __.__._ ... __._. 43 25 39.12 107 17 35 287 17 01 Saginaw_..._...___...... 3. 068181 1,170.0 3,839
83 355 35.36 125 55 06 305 50 39 De Shone.. ... .. oco.o 4. 032652 10,780. 8 35,370

Baginaw, courthouse, 1932_ . ... ..o . ... .. 43 25 03.644 | 77 33 58.3 | 257 29 36.0 3. 944184 8,794.0 28,852
83 57 55126 | 142 59 28.6 | 322 56 37.6 3. 967864 9,286.8 30,468

194 08 54.7 14 11 07.8 4.248770 | 17,732.5 58,177

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Lake Huron to Big Rapids—Continued

Distance
Station Latitude and Azimuth Back azimuth To station
longitude Logarithm Met Fest
(meters) cters e
Supplementary points—Continued o 1 " o ” o » '
Frankenlust, St. Paul's German Luthersn Church, | 43 33 46.064 [ 247 28 41.9 67 29 59.3 | Bay City¥ococamm i cciccaaaeaeaa 3.435154 2,723.7 8,936
spire, 1932. 83 56 34.085 359 12 2.4 179 12 28.7 Saginaw ... 4. 167590 14,709. 2 48, 258
40 19 127 {220 15 25.6 De Shone... oo eeciiaaae. 4, 038945 11,453.7 37,578
Mike Hagle’s Estate, water tank, 1932 ______.___._. 43 27 18.940 14 00 48.0 194 00 01.7 Borm ... ... 3. 7966(_)1 6, 260. 4 20, 539
84 03 09.381 | 66 54 31.7 | 246 46 03.7 | Wilkins_ 4. 257271 18,083.0 59,327
286 41 20.7 106 45 88.7 SagINAW . e 3.977483 9,404.7 31, 151
Primary traverse station No.14(U.S.G.8.),1932.__.__ 43 30 38.139 | 272 05 30.6 92 05 50.1 | Sand._..cccecommmacccccaaeaeas 2. 8049031 638. 121 2,093, 57
84 14 58.367
Midland, municipal water taok, 1932_._...__......._. 43 37 01.286 )35 16 1.4 | 176 16 351 | Sand._ ..o ... 4.074562 11,873.0 38,953
84 15 04.365| 67 02 41.7 | 246 44 456 38, 114.7 125, 048
117 26 09.0 | 297 12 17.7 30,347. 1 99, 564
Midland, Dow Chemical Co., northern stack, 1932..__. 43 26 24.116 | 308 06 20.4 | 128 12 245 ( Freeland_ ... .. . ... ....... 4,178433 15,081.1 49,479
84 14 14.518 1 51 3L7 181 51 21.0 Sand.. 10, 706. 4 35, 126
55 30 53.4 235 23 40.1 Poplar 17,128.9 56, 197
Midland, Dow Chemical Co., largest stack,1932.______[ 43 36 14.261 2 18 20.2 182 18 07.4 4.017244 10, 405.0 34,137
84 14 11.343}) 56 29 43.3 | 236 22 27.9 4. 230905 17.017. 9 55,833
75 19 58.6 {255 05 27.7 4.467118 29,316.9 96, 184
Transit traverse (B. M.693) (U.S.G.8.),1932....._... 43 29 43.190] 36 28 53.4 | 216 24 59.1 4.110349 12,892.9 42, _299
84 30 31.1551 125 48 15.0 | 305 44 59.8 3. 894566 7,844.5 25,736
251 10 23.6 71 14 23.2 3. 916844 8.257. 4 27,091
Northwest corner of Ezra Haskens’ tombstone, 1932 | 43 24 54.41 111 16 54 291 16 $3 1. 662947 46. 02 151.0
(@) 84 26 20.80
St. Louis, Great Lakes Sugar Co., brick stack, 1932__._| 43 24 37.596 | 87 41 346 | 267 30 30.6 4. 337690 21,761.6 71,396
84 35 48.780 [ 128 42 32.4 | 308 33 07.4 4.373411 23,627.1 77,517
138 16 55.0 | 318 13 16.8 4. 030021 10,715. 7 3
St. Louis, Great Lakes Sugar Co., tall concrete stack, | 43 24 384950 | 28 01 33.2 | 208 01 17.4 3. 039780 1,095.9 _3, 505
1032. 84 35 48.924 { 87 37 1.9 | 267 26 08.0 4337648 21,759.5 71,389
128 39 41.8 | 308 30 16.9 4, 373047 23,607.3 77,452
Alma, municipal water tank, 1932._______._.__..__... 43 22 44.780 | 98 38 38.6 | 278 29 58.1 Quild ... 4.236710 17,246.9 56, 584
84 39 17.334 | 142 59 19.9 | 322 52 185 4. 358883 22,849. 8 74, 966
167 58 39.8 | 347 57 25.1 4. 069453 11,734.2 38,498
Alma, Consumers Light and Power Co.,stack,19321_..| 43 22 38.38 | 167 14 54 347 13 33 Thomas. e e e 4, 078081 11,969.6 39,270
84 39 08.53 235 25 40 55 27 41 St. Louis. oo e 3. 683908 4,829.6 15, 845
Shepherd, municipal water tank, finial, 1932.___.____. 43 31 25.563 | 101 45 50.2 | 281 40 30.7 4. 026684 10,633.7 34,887
84 41 46.310 { 260 45 04.0 80 49 33.8 3. 950021 8,912.9 29, 242
348 52 26.6 168 52 54.2 3. 670584 4,683.6 15, 366
Primary traverse station No. 9 (C. 8. G. 8.), 1932 | 43 30 37.712 | 133 46 50.3 [ 313 40 27.9 | Bundy_ ... .. _..... 4. 236360 17,233.0 56, 539
(d.m)). 84 53 44.963 | 237 33 05.9 57 36 OLS | O'Brien ... ool ... 3.831397 6,782.6 22,253
348 22 42.2 168 23 57.8 £ 14 1 4. 089052 12,275.9 40, 275
Edmore, Hart Canning Co., taliest stacg, 19321________ 43 24 20.11 138 04 22 317 59 08 MS8son . o 4. 186083 15,349.1 50, 358
85 02 14.75 172 27 28 352 27 14 Edmore... oo e, 3. 555846 3.596. 2 11,799
Edmore, Danish Lutheran Church, spire, 19321._._____| 43 24 31.82 | 137 48 07 317 43 00 Bi §:TT3 o D, 4.173954 14.926.4 48, 971
85 02 24.99 175 41 08 355 41 00 Edmore. ..o 3. 500876 3,212.7 10, 540
Lakeview, mnunicipal water tank, 19321_______________ 43 26 3R.78 535 35 21 235 33 04 Lakeview. . .. .. 3. 734431 5,425. 4 17,800
85 16 55.01 | 160 54 33 340 51 11 Buston. .. coeon i 4. 302988 20, 090. 4 65,913
Mecosta, fire-lookout tower, 1932. ... ... _._.......___ 43 39 50.662 | 281 15 027 101 4. 417652 26,160.9 85,830
85 22 04.147 | 316 23 59.4 138 4. 377864 23,870.6 78,315
356 12 48.3 176 3. 737874 5,468. 6 17,942
Hillsdale to
Principal points
Hatt, 1932, r. 1934 (d. m.) ... . .. ... .. 42 09 21.448 | 329 20 40.64 | 149 26 04.65 | Woodstock (U. 8. L. 8.y _..... 4.3390695 | 21,830.79 71,623.2
84 23 38.712 | 26 20 50.47 | 206 18 07.66 | Bunday (U.S. L.S.)_._.___ .. 1 . 4.0097247 | 12,581.28 | 41,277.1
Lammon, 1932, r. 1934 (4. m.). ... . ieeee o .. 42 11 03.360 | 26 25 2591 1 206 20 08.71 | Woodstock {(U.S. L. 8.)............ 4. 3888555 | 24, 482.49 80, 323.0
84 07 41.879 62 29 20.69 | 242 15 56.11 | Bunday (U.S. L. 8.) . ccece....-| 4. 4928054 31,103.22 102,044 5
81 56 20.23 | 261 45 46.88 | Hatt______ ... ... ... 4.3460880 { 22,186.46 72,790.1
122 26 48 Azimuth mark.
Backrider, 1832, r. 1934 (d. m.)___oeo_ oo ... ———- 42 18 07.349 | 332 57 36.95( 153 00 52.51 | Lammon. ..o oo ..cecoeaeo .. 4. 1668422 14, 683. 93 48,175.5
84 12 32770 | 43 19 31.83 (223 12 04.26 { Fabtt .. 4. 3479651 22, 282. 56 73,105. 4
260 31 27 Azimuth mark.
Prospect, 1032, r. 1934 (d. M.} o eocmmniie . 42 19 20.438 [ 354 37 49.92 | 174 38 32.93 | Lammon... ... . . .eeaoo.o.... 4. 1954438 15,683. 53 51,455.0
84 08 45833 | 47 34 58.78 (227 24 58.50 | Matt. .. eeaen. 4. 4435289 | 27,766.99 91,098.9
64 02 20.19 | 243 59 47.43 | Sackrider. ... ... cceoeoioioo 3. 7620429 5,781. 53 18, 968.2
309 03 &9 Azimuth mark.

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Hillsdale to Saginaw—Continued

Distance
Station Latitude and Azimuth Back azimuth To station
longitude .
Logarithm | yeotors
(meters) *
Principal points—Continued o 1 " o " o "
Peck, 1932, r. 1934 (d. m.) ..o oo 42 21 25189 | 281 23 19.93 [ 301 31 58.25 | Prospect o oo ooiemioio.- 4.2546563 | 17,974.48
84 21 35381 | 296 07 00.74 | 116 13 06.14 | Sackrider.. 4. 1412021 13, 842. 11
7 13 3595|187 12 13.03 | Hatt____ .. e .. 4.3523566 | 22,509.02
162 06 32 Azimuth mark
Hicks, 1932, r. 1934 (d. m.) ... ... ______... 42 28 12.028 6 21 2200|186 20 29.20 | Prospect. ... oo oooeoaioi-_. 4.2101648 | 15,224.265
84 07 27.389 | 57 09 33.70 | 237 00 01.75 | Peck. ... ... eccmmeai-- 4.3635810 | 23,098.35
238 51 30 i
Zakrzewski, 1932, 1. 1934 (d. m.). .o coooeeoaooo.....} 42 26 26.033 | 261 31 04.35] 81 41 4.3504758 1 22,411.75
84 23 37.712 (302 07 41.17| 122 17 4.3822781 24,114. 49
343 12 56.97 | 163 14 Peck 3. 9865545 9, 695. 15
35 57 32 Azimuth mark.
Jackson, 1932, r. 1934 (d. m.) .. . _...o.._. 42 14 51.535(248 10 17.77 | 68 20 49.23 | Prospect 4.3645358 | 23,149.19
8¢ 24 24.347 | 219 36 09.81 69 44 08.48 ankrider 4. 2402850 17,389. 12
354 07 3547|174 08 06.13 | Hatt.__.. ... ____._. 4.0102287 | 10,23R.32
260 28 52 Ja(‘k%n, Motor Shaft Co., finial of
tank.
Wemple, 1932, r. 1984 (d. m.) . ... ... 42 30 51.622 | 288 08 44.53 | 108 16 07.37 | Hicks_._.. SRS 4.1975691 | 15,760, 47
84 18 22,978 | 41 17 19.09 | 221 13 46.55 | Zakrzewski.._ _____ ... 4.0374839 | 10,901. 44
7 40 23 Azimuth mark.
Warner, 1932, r. 1934 (d. m.) oo 42 37 35.156 | 314 12 27.81 ] 134 21 1587 | Hicks. . ooemiiiiimaiaaaaaas 4.3959829 | 24,887.59
84 20 28.310 | 347 03 30.68 | 167 04 55.47 ’ 4. 1063779 12,775. 50
11 50 31.51 | 191 48 23.47 4.3241627 | 21,094.18
253 40
Grostick, 1932 (d. M) o cccm e nmmaoc oo cccaccccccaamans 42 36 49.270 1 23 56.70 [ 181 23 45.16 | Hicks . o oo e 4.2031653 | 15,964.87
84 07 10.326 [ 54 20 16.39 | 234 12 41.40 | W 4.2764604 | 18,899.94
94 31 36.83 274 22 36.49 4. 2610502 18, 241.07
93 33 06 Azimutb mark,
Clark, 1932, r. 1934 (d. m.) .. ool 42 46 09.298 { 319 48 19.90 139 55 33.86 | GrOSticK .o -oeeoooooacemeeaaaans 4.3541655 | 22,602.97
84 17 50.349 12 47 02.64 | 192 45 15.52 | Warner_ .o oo ocicmemicaaaaan 4.2113138 16, 267. 24
265 04 26 Azimuth mark.
Graham, 1932, 1. 1934 (d. m.) .. .. oomoo 42 45 03.064 5 19 38.38 185 4. 1847756 | 15,302 50, 206. 5
84 06 07.988 | 54 52 14.60 | 234 4. 3796833 23,970.8 78, 644.3
97 21 31.67 | 277 4. 2068556 16, 101. 10 52,825.0
86 57 41
Laingsburg, 1932 (d. m.Y L. 42 53 56,083 | 317 22 51.83 ) 137 4, 3483605 | 22,32R.55 73,255.3
8 17 12.781 3 23 36.92 | 183 4. 1592427 14, 429. 22 47,339.9
2 35 03
Teichman, 1932 (d. m.) ... oL 42 53 46.243 5 07 40.73 [ 185 4. 2097522 16, 208. 85 53.178.5
& 05 04.285| 51 03 02.85 | 230 4.3501549 | 22,395.20 73,474.9
91 07 16.85 | 270 4. 2183059 16, 531. 26 54, 236. 3
185 20 44
Harryman, 1932 (4. M) oo oo ool 43 00 961 | 310 51 05.42 | 130 58 40.03 | Teichman. 4.301277% | 20,011.41
84 16 11.427 € 12 19.29 | 186 11 37.48 | Laingsburg 4. 1098428 12, 877.
262 05 33 Azimuth mark.
Lansing, 1932, r. 1924 (d. m.). .. ... ... 42 43 57.837 | 22 40 05.88{ 49 S0 4.4560067 | 28,576.35
84 33 12.938 | 258 58 14.28 | 79 08 4.3298086 | 21,370.20
304 04 3486 | 124 13 4.3229659 | 21,036.13
State, 1932, r. 1934 (d. m.) .. ... 42 43 50.501 | 315 24 49.63 [ 135 30 4.2108334 | 16,249.25
84 28 48.875| 92 10 58.31 [ 272 07 3. 7789826 6,011, 50
253 58 43.59| 74 06 4. 1924810 15, 576. 90
98 15 5 Azimuth mark.
Corunna, 1932 (d. ) e e oo ccaiaean 42 57 20.874 {35 28 02.58 [ 176 28 14.85 | Teichman. .. ______ ... ... ... 3. 8218915 6, 635. 77
&4 05 22.306 | 68 39 02.48 1 248 30 5859 | Laingsburg.. oe.o| 4.2382184 17, 306. 86
113 51 00.60 { 203 43 38.02 | Harryman. .. 4. 2060772 16 072.27
252 04 10 Azimuth mark.
Primary traverse station No. 8 (U. 8. G. 8.) eccentric, | 43 06 55.180 | 324 12 28.79 | 14 18 53.25 Corunna ____________________________ 4.3391334 | 21,834.01
1932 (4. m.). 84 14 45.654 9 48 18.57 [ 139 47 20.00 | Harryman. .. .. _.coeoooaaaann. 40571258 | 11,405.80
265 47 14 Azimuth mark.
Jenkinson, 1982 (d. M.) . o i iaiiaaas 43 05 37.364 8 37 25.18 188 36 1525 | CorunpA_ . ... icicann.. 4. 1902172 15, 495. 91
84 03 30.800 | 62 36 50.88 | 242 28 23.76 | Harryman 4.2826030 | 19,169.15
93 07 20.40 | 278 59 54.41 Prlmary traverse station No. & | 4.1831813 15, 246. 89
(U. 8. G. S.) eccentric.
715 30 Azimuth mark.
Micklos, 1932 (d. M.} ceee e iremreee e 43 15 32985 181 42 14.39 1 42 27.70 | Wilkins. ..o ieiiciaas 4.1667312 | 14,680.17
84 15 47.857 | 224 40 28.67 | 44 48 2201 | Borm... 4.3447875 | 22,120.12
318 06 50.50 | 138 15 08.67 | Jenkinson 4.3920413 | 24,662.74
354 58 13.27{ 174 58 5585 | Primary traverse station No. 8 | 4.2052305 | 16,040.97
(U. S. G. 8.) eccentric.
308 22 40 Azimuth mark,
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GEOGRAPHIC POSITIONS—Continued
Hillsdale to Saginaw—Continued

08—,60LLL

Distance
Latitude and i T ti
Station 2l‘oilgitudc Azimuth Back azimuth 0 station Logarithm | - yg0p0rs Feet
(meters) °
Principal points—Continued o » " o s " °o s "
N - A SOD e e oo 4.2560362 | 18,031.68 | 59,158.9
LS I —— G 1 mum i o me | ek, i K| S | RORE | oo
. _(U.S G.8) eccentric. 1707269 | 14 815.86 48,608.4
91 41 32.86 (271 34 02.92 | Micklos 4. 170726 s ney 347.0
136 29 47.73 | 316 22 30.55 | Wilkins. 4.3187351 m,ssg.f(; 28’9926
182 45 27.71| 2 45 51.40 | Borm__ 4.2082308 | 16, 152. 2, 992,
264 32 57 Azimuth
Supplementary poinis
712 | 17,368.5 56,977
i y 6 14.5 | 231 49 34.4 4,397 .3 9
Airway beacon No. 20,1982 ... _.oioiiiooiioas 42 15 08.8%0 1 51 & 4167581 | 14,708.9 48,
13 43146 | 87 58 25.2 {267 51 14.1 1 7 7
8 196 10 OL4 | 16 19 488 3.758782 | 5737.6 | 18,82
3.069403 9,319.7 30, 576
coar N. Y. C ick 0321, . 42 14 2L.55 6 31 17 186 30 46 : 7, 539
Near N. Y. C. R. R., brick stack, 1 54 22 5261 |113 45 05 |293 44 03 3.361305 | 2,297.8
! 751778 5,646.5 18, 525
ichi i 3 304 | 121 22 11.9 [301 19 50.5 |Jackson .oocoooiooeio- 3. 75177, 2
Jackson, Michigan State Prison, tank, 1932__......... oy L o 2 301 %% o2 1oo | Smckmder.lllIIIIIIIIIIE 4.163821 | 14,8821 | 47,841
3. 976446 9,537.8 31,292
k, 19321 .. __...|42 14 30.56 0 24 2% 180 24 24 : 1202
Jackson, Lefere Co., tall concrete stsck, 1 5 3 3970 |120 09 32 300 09 00 3. 109999 1,288.2
. 2. 118318 131.3 431
' - ' i .42 14 5021 | 251 50 24 71 50 28 1 1
Jaxcésszo}" City Bank and Trust Co., tip of flagpole 92t %79 [3m 2 2 173 24 54 4000076 | 10,21.2 | 33,50
) 4145010 | 13,993.0 | 45,900
i i 43.1 | 36 03 450 1 0
Jackson, Reynolds Field, airport beacon, 1932._._.._. 42 15 18.427 | 215 59 3 4 328678 21,314.6 69, 93
27 34730 | 255 45 42.3 | 75 55 49.1
Mo "7 1333 48 024 | 153 50 40,0 4.088959 | 12,273.2 40, 266
7017 11,753.7 38, 562
; 588 | 18 58 511 4.070175 , 340
Jackson, old State prison, flagpole, 1932 _.....__...._. 42 15 24933 | 198 56 1502 4051512 | 11,259.3 36,
’ 4 21 22,161 | 354 55 02.3 | 174 55 3L5 5
8 2 &5 07.0 | 182 47 065 3.013552 (0317 3,385
- 5003 | 10,373.0 34,032
. . 51.9 | 188 56 04.7 4.0 . 790
Jackson, Hayes Wheel Co., stack, 1832______.._...... 42 14 53.554 ) 2 5 51.9 3. 424543 2,657.9 8,7
! 4 22 25440 | 88 40 06.7 | 268 38 48.8 0
8 18 44 180 | 5 44 5.7 4.084302 | 121448 ° 39,84
Jackson, southwest, Automotive Fan and Bearing , 42 15 14.45 , 207 05 03 % 07 55 PeCK e 4,108930 | 12,850.8 42,161
Co., tank, 1932.1 84 25 5104 |344 24 49 164 26 18 Hatt. ... ..l 4.053340 | 11,306.8 37,096
Jackson, Mackling Grinding Wheel Co., tank, 10821._[ 42 15 06.49 | 200 24 07 20 27 21 PeCK ool 4.127617 | 13,415.8 44,015
84 26 23.17 |340 28 15 160 30 05 Hatt. ... 4.052879 | 11,204.8 37,056
Grass Lake, tallest church steeple, 19321___._._.._._.. 42 15 05.35 | 179 08 55 350 08 53 Sackrider. ... 3.749439 |  5,616.2 18,426
84 12 2913 (212 06 04 32 08 34 Prospect. .. ....................._. 3.983229 | 9,622 31, 566
Stockbridge, black water tank, finial, 1082.....___..__ 42 26 59.547 | 86 42 50.8 | 266 34 10.4 | Zakrzewski._..._._ ... _. 4.246834 [ 17,653.6 57,919
84 10 46.573 | 243 48 39.4 | 63 50 53.9 [ Hicks..._._..... ... . 11T 3.705080 | 5,070.8 16, 636
348 44 28.8 | 168 45 50.2 | Prospect-—........._ ...l 4.151071 | 14, 160.3 46,458
Primary traverse station No. 17 (U. 8. G. 8.),1032..| 42 30 51.418 | 236 38 13.3 | 56 38 13.6 | Wemple....o......_...ooo......_. 1.058274 11.436 37.52
84 18 23.306
Dansville, Ingham Agricultural School, stack, 1932!..| 42 33 12.40 29 42 27 209 38 56 Zakrzewski ... ______._._.______._. 4.159323 | 14,431.9 47,349
84 18 24.79 | 160 51 20 340 49 56 Warner. .-l 3.933645 | 8,583.1 28, 160
Mason, courthouse, 1982.. .. .__.eeoo_ .. __ 42 34 46.753 | 209 23 33.5 | 29 29 27.6 4.383538 | 24,184.6 79,346
84 26 32422 {237 55 03.6 | 57 59 10.1 3.900904 | 9,792.7 32,128
345 30 29.3 | 165 32 27.4 4,202946 | 15,956.8 52,352
Mason, 8. M. A, Corporation, tank, 1932.._______.__. 42 35 03.557 [ 211 18 44.1 31 24 5.9 4.381262 | 24,058, 1 78,931
84 27 00.285 | 242 190 47.5 | 62 24 12,9 4.003702 | 10,085.6 33,080
343 49 47.7 [ 163 52 04.7 4.220760 | 16,624.9 54, 544
Michigan State Sanitarium, water tank, 1932._._____. 42 35 10.263 | 350 45 33.2 [ 170 46 34.9 4.115439 | 13,044.8 42,798
83 58 30.132 | 43 35 12.9 |23 29 09.8 4.250460 | 17,801.6 58,404
104 20 42.0 | 284 23 49.9 4.088001 | 12, 246.2 40, 178
Fowlerville, water tank, 1982_.__._.._._______..._.._. 42 39 41.086 | 34 42 18.8 | 214 40 29.8 3.809413 6,447.8 21, 154
84 04 29.258 | 123 23 10.7 |303 14 07.3 4.338710 | 21,812.7 71,564
167 15 56.7 | 347 14 49.9 4.008015 | 10,186.3 33,420
County farm, water tank, 1032__._...__...___......._. 42 41 38,823 | 109 47 59.0 | 289 42 03.0 4.103599 | 12,604.0 41,647
84 24 27.918 {227 15 42.6 | 47 20 12.4 4.000147 | 12,306.9 40,377
324 00 19.1 | 144 03 015 3.968037 | 9,290.5 30, 481
Lansing, Reo Motor Co., old duplex plant, tank, 1932..| 42 42 56,585 | 184 37 49.1 4 37 53.6 3.277901 | 1,806.3 6,221
84 33 10,667 | 254 11 58.6 | 74 22 20.3 4.341595 | 21,958, 1 72,041
Lansing, city power plant, southeast stack, 1932 __.__ 42 43 06.551 | 192 23 39.2 12 23 49.6 3. 209606 1,620.3 5,316
84 33 28226227 47 OL.1 | 47 58 040 4.475408 | 29,881.9 98, 038
255 08 14.7 | 75 16 51.3 4.343695 | 22,064.5 72,300
Lansing, city power plant, northwest stack, 1932._.. .. 42 43 07.420 | 193 34 46.3 13 34 57.5 3. 204254 1,600.5 5, 251
84 33 20.457 | 227 51 27.3 | 48 02 31.0 4.475448 | 20,884.6 98, 046
255 11 2.3 | 75 22 00.7 4.344003 | 22,084.8 72,457

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Hillsdale to Saginaw—Continued

1 No check on this position.
See description on p. 302.

Distance
Station I%'I:';Sg ('l’é‘d Azimuth | Back azimuth To station ]
Logarithm | - yfopers Feet
(meters) S
Supplementary points—Continued o - " o " o 4 .
Lansing, Reo Motor Co., tank, 1032 .. .._......_.... 42 43 08.168 | 157 28 30.6 [337 28 116 | LaDSINg. . oeeoiieeoieeeienn 3.210017 | 1.659.3 5,444
e T 81 32 44.007 | 254 33 245 | 74 43 31.7 | Clark_. | 4321396 | 11021 | 69232
256 18 39.5 | 76 21 19.7 | State. ... iooi i 3.742625 | 5, 528.7 18, 139
Lansing, Olds Motor Co., stack, 1932 ..___......_._.. 42 43 16.276 {228 37 36.5 | 48 48 49.3 | Laingsburg ... . ....ccc..o.ooo.. 1.476013 | 20,925.6 | 98,181
’ U 84 33 42587 [ 256 03 43.6 | 76 M4 30.0 | Clark ... T aiasazi | 22,3063 | 73,183
300 07 27.6 | 120 16 25.9 | Warnmer..............oooooeveriooans 4320686 | 20,926.0 | 68655
Lansing, Mich tate College, power plant stack, | 42 43 48.431 | 168 45 42.4 | 18 45 43.1 1.829015 67.5 221
w2 fgan S ollege, power p 184 28 40,825 | 253 46 3.0 | 73 53 8.7 4103355 | 15,6155 | 51,232
315 12 02.3 | 135 17 42.2 4210027 | 16,210.1 53,212
nsing, Michigan State College memorial, finial, 1932.| 42 43 55.000 | 90 52 48.8 | 270 49 51.6 3.766450 |  5,840.5 19, 162
Ls lichigan State College memorial, inial, 28 56.230 | 254 38 020 | 74 45 340 4195010 | 15,700.4 | 51,510
300 43 58.9 | 120 44 03.9 2.3376% 217.6 714
Lansing, municipal standpipe 19321 .. ovevmoen.. 42 43 57.75 [305 01 50 125 10 10 4.312420 | 20,831.5 | 67,360
e P pipe 84 32 46.08 | 90 15 23 | 270 15 05 2. 785063 610.9 2,004
Michigan State College south base No. 2,1632 (d. m.)_.| 42 43 24.839 | 99 22 255 [279 19 2L1 Lansing. ..occaeereiiieeaiii s 3.797164 6,268.5 20, 566
& ' 84 28 41065 | 167 21 119 [347 21 06.6 | Stale... -oom oo ooaememeeeccann 2, 000312 811.5 2,662
Michigan State College bench mark, 1934, r. 1937 | 42 43 50.108
@. m.)? 84 28 54.481
ing, Capital National Bank Bldg., steel mast | 42 43 57.92 | 272 09 29 92 12 B SEBLO. .o eee e n 3.779150 [ 6,038 | 19,730
Latsing, Cop el g 84 33 1304 |20 20 37 % 23 12 | Michigan Staie College south base | 3.797346 | 6,271.1 | 20,574
0.2
Lansing, Indian school tank, 1932 1. .. ....c.c..o.... 42 44 454 |32 05 43 142 06 22 SEALO. o oo 3.330548 | 2,140.7 7,028
ne ¢ ’ S1 20 4668 | 72 42 08 | 252 39 48 | LamSiBg....----n..-oooooooiiooceee- 3691464 | 4,0143 | 16,128
Lansing, Capital City Airport, beacon, 1832 __.._._.. 42 46 35122 | 271 43 48.9 | 91 56 12.4 24,905.7 | 81,711
ansing, Capital ity A%po 84 36 05308 | 207 03 46.5 | 117 08 42,9 1,149.5 | 36,
307 54 4101 128 05 16.7 27,063.4 | 88,791
Laosing, State Capital, tip of dome, 1932. _._.___._._. 42 44 00.871 | 230 00 39.6 | 50 11
’ 84 33 10.767 | 250 17 36.2 | 79 28 1o g?:go;g.' H %:g?»g
272 56 49.0 | 92 59 3.790344 | 6,170.8 | 20,245
East Lansing, muonicipal tank, 1932¢______.____ 42 44 1071 | 41 03 49 | 221 03
............ . 2.938531 868.0 2,848
8428 281 | 8 18 10 | 266 14 3.818954 | 6,501.0 | 21,624
Primary traverse station No. 3 (U. 8. G. 8.),1932, | 42 44 21.360 | 47 36 01.4 | 227 29
r. 1934 (d. m.). 84 10 26.563 1(_)2’4 18 17.1 | 288 13 idag(s;%g }(8)',262%2 gglgg
257 38 03.4 | 77 41 3.779612 | 6,020.2 | 19,751
Lansing, Burton Dixie Co., tank, 19321 42 44 31.84 | 279 43 10 99 486 7
............... . 3.876901 | 7.531.8 | 24.711
: 84 34 1520 | 306 31 31 126 32 3.240135 | 1.762.5 5,782
Perry, water tank, 1932.. .o ococooomemo . 42 49 27.134 | 46 33 24.3 | 226 30
21932 e : . 3.048096 | 8,873.5 | 29,112
84 13 06,974 [ 146 06 25.4 |326 03 4000034 | 10,000.8 | 32,811
233 50 17.0 | 53 55 4132419 | 13,564.9 .
Bancroft, water tank, 1932, ______ ..o 42 52 31.531 | 12 45 13.8 | 192 43 4.151021 | 14,1880 | 46,518
84 03 50.264 | 58 21 37.7 |28 12 4.350911 | 22,434.2 73, 603
98 13 45.1 | 278 04 4264745 | 18,396.9 | 60,357
Pittsburg, white church steeple, 19321_____._____.__.. 42 53 3311 | 24 30 08 | 204 26 50 | Clark. ... .. 4177461 | 15,047.4 | 49,368
84 13 1587 | 97 31 02 |27 20 21 3734147 | 5.421.8 17, 788
Laingsburg, St. Catherine Church, steeple, 19321____. 42 53 40.50 | 264 48 37 84 51 16 3.727488 5,339.3 17,517
8¢ 21 07.15 | 342 10 &7 162 13 10 4165036 | 14,623.0 | 47,976
Primary traverse station No. 21 (U. 8. G. 8.), 1932 [ 42 54 06.012 | 83 44 245 | 268 37 44.1 | Lalngsburg .- .oooooooeeee .. 4.125376 | 13,34A.8 43,789
d. m.). 8t 07 24.648[136 21 11.4 |316 15 124 | Harryman 4237632 | 17,283.5 | 56,704
204 45 225 | 24 46 458 | Corumna. ...l 3.821008 | 6,623 | 21,727
Durand, water tank, 1982..______.__.__...__......... 42 54 41409 | 78 09 28.8 |28 05 25.9 | Teichman....... ....... ..... ... .| 3017620 | 82122 | 27,140
8 50 07.455 | 120 06 12.4 (300 01 57.1 | Corunna...... 3.092178 | 9.821.5 | 32,223
163 04 39.1 [ 343 01 33.3 | JenKinsoD.-o..-o..oooooomoooooiiii. 3.910337 | 83049 | 27,247
Corunnsa, Corunna Weatherproof Body Corp., water | 42 58 30.514 [ 314 40 29.9 | 134 41 353 |Corunna.. ..o oo ooeooeeooeon 3. 485151 3,056.0 10, 026
tank, 1032, 84 06 58,177 | 343 35 06.6 | 163 36 242 i 3061154 | 0.144.4 | 30,001
58 46 17.5 | 238 39 18,9 4212371 | 16,306.9 . 500
Owosso, Owosso Weatherproof Body Corp., water | 42 59 31.135| 218 50 40.6 38 55 15.4 4.161014 | 14,518.2 47,632
tank, 1932. 84 10 22.427 (300 33 24.0 | 120 36 48.6 | Corunna.. 3.837626 | 7.900.0 | 25,919
42 01 10.0 | 221 56 30.4 | Laingsburg............ooeoooo .0 1143280 | 13,908.5 | 45.631
Owosso, American Malleable Co., water tank, 1932.__| 42 59 36.099 [ 219 17 00.5 | 36 21 359 | Jenkinson..........oooeeoooeeene. 4.158600 | 14,410.9 | 47,280
84 10 23.238 {301 26 06.7 | 121 29 31.8 | Corunna........ .. 3.902799 | 7,994.6 | 26,229
41 32 38.4 |221 27 59.4 | Laingsburg 4148454 | 14,0105 | 45,968
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GEOGRAPHIC POSITIONS—Continued

Hillsdale to Saginew—Continued

Distance
Station lel(t)il:uﬁe and Azimuth Back azimuth To station
gitude Logarithm
(m‘e tors) Meters Feet
Supplementary points—Continued
o ’ rr ° ’ *? o ’ ”
Owosso, St. Pauls Catholic Church, 1932............ 42 59 51.038 103 590 02.8 | 283 55 22.0 | Hamryman............o..ceo.ooo-o- 3.878143 | 7,583. 4 24,781
84 10 47.765| 157 37 18.9 | 337 34 36.5 Primary traverse station No.8(U.S. 4.150045 | 14,126.8 46, 348
G. S.) eccentric.
222 13 18.3 42 18 10.4 | Jenkinson. .o oo oeooioieo.- 4.158462 | 14,403.3 47,255
Owosso, Owosso Manufacturing Co., water tank, | 42 59 55.461 | 36 41 02.6 | 216 36 54.6 | Laingsburg.. 4. 140589 13,822. 6 45,3§0
1932. 84 11 08.817)104 03 32.1 284 00 05.7 Harryman 3.849077 7.064. 4 23,177
159 16 15.3 | 339 13 47.3 PrlmarytmverQestatlonN .8(U.8. 4141466 | 13.850.5 45, 441
Q. 8.) eccentric.
Owosso, Owosso Manufacturing Co., stack, 1932._.... 42 59 57.168 ) 103 44 32.2 | 283 41 07.3 | Harryman...... ...~ o[ 3.845223 7.002.0 22,972
84 11 11.079 | 159 23 32.3 | 339 21 058 Pr(x}mgrytmversestauonNo 8(U.S. 4,139348 | 13,783.1 45, 220
) eccentric
224 10 18.7 44 15 26.7 | Jenkinson .. .o ooiaoceiiioiiaia-- 4.165754 14, 647. 2 48, 055
Owosso, Michigan Sugar Co., stack,1932..__....__.... 43 00 07.445] 101 49 53.0 | 281 46 39.5 | Harryman....................-... | 3.817176 6.564. 1 21, 536
84 11 27.723)160 25 26.8 | 340 23 117 Primary traverse station No. 8(U.8. 4125668 | 13,335.7 43, 818
Q. S.) eccentric.
226 05 08.1 46 10 27.5 | Jenkinsom.. ..o .oiaeociaoiiaon 4. 167040 14, 690. 6 48,197
Flushing, municipal water tank, 19321 __.............[ 43 04 00.19 59 35 33 239 25 03 COPUNDB - - oo amememamaee 4.385201 [ 24.282.4 79, 667
83 49 58.40 99 14 43 279 05 22 JenKkinson. _.ocioioio e 4,274658 | 18,821.7 61,751
Primary traverse station No. 8 (U. & G. 8, 1932| 43 06 55 3561 61 53 48.5 | 241 53 48.2 | Primary traversestation No.8(U.S. 1. 061754 11. 528 37.82
(d.m.). 84 14 45.204 G. 8.) eccentric.
Chesaning, municipal water tank, 1932....._......... 43 11 07.260 | 124 07 36.0 {304 01 28.1 | Micklos....ooeoiimimcromaceaianes 4.165418 [ 14,635.9 48,018
84 06 50.712| 188 14 389 8 16 24.4 4.383148 | 24,162.8 79,274
199 06 04.0 19 07 25.8 3. 915539 8,232.6 2"010
Chesaning, G. M. P, Packing Co., water tank, 1932_ .| 43 11 46.637 120 09 04.7 | 300 02 59.0 4143885 13,027.9 56, 695
84 06 53.900 | 188 51 22.6 8 53 10.3 4361196 | 22.971.9 75, 367
202 51 01.0 22 52 25.0 3.852677 7,123.2 23,370
Saint Charles, municipal water tank, 1932. ........_.. 43 17 56.714 | 136 33 07.7 {316 28 1L7 | Wilkins ... ..oocooiioiiiiioons 4.149580 | 14,1117 46, 298
84 08 17.277 {205 38 12.3 25 40 57.4 37573 1 ¢ JE AR 4, 097264 12.§10.2 4], 044
316 15 30.2 136 17 51.4 .Y €Y1 SIS 3. 827405 6,720.6 22,019
Saint Charles, R. Gage Coal Co., No. 8 stack, 1932 43 18 51.316 | 139 00
y . . . J . 18.8 | 318 56 31.8 7.
84 09 58.013 | 218 40 13.9 | 38 44 08.1 £ 089568 }; o0 | &%
. 313 22 49.9 133 26 20.1 3. 978619 9,519.6 31,232
rimary traverse station No. 16 (U. 8. G. 8.),1932 | 43 22 A
i) SAFEFHAEE R AP EE ¥ pe | s | wo
b g 06.0 4.26(_)276 18,208. 6 59, 739
. 7 3 4. 077062 11,941.6 39,178
Detroit to Jackson
Principal points
Gra:
nt (Canada), 1932 (d. m.)__._._____._..._._......_. 42 19 26.390 | 188 36 09.97 8 38 14.26 | Mount Clemens (U.S. L. S.)_._.. 4.4483754 | 28,078.60 92,121.2
82 51 45592 | 226 29 50.27 | 46 43 18.53 | Walpole (U.S. L. 8)__........_.... 4.5760056 | 37,670.87 | 123,591.8
279 34 59.41 99 44 33.31 | Deerbrook (U. S. L S e 4. 2968430 19, 808. 11 64,987.1
100 16 52 Azimuth mark.
Whittier, 1932 (d. m.).... 42 21 09.996 | 210 3
............................ 6 57.90| 30 44 08.47 Mount Clemens (U.S. L. 8&)_.... 4.4557778 | 28,561.29 93, 704. 8
. 82 59 19.215 | 287 04 05.02 | 107 09 10.54 | Grant.. ... ... ... 4.0360471 | 10,865.44 | 35,6477
enobscot, 1932, r. 1934 (d. m.) ... . .. ... 42 19 48.782 1 215 35 00.17 | 35 44 33.96 | Mount Clemens (U. S. L. 4.5226039 | 33,319.15 109, 314. 6
83 02 51.529 | 242 42 17. 24 62 44 40.25 | Whittier____._____ .. ... 3.7378374 5’, 468. 11 l7: 940.0
272 31 55971 92 39 24.39| G 4. 1836474 15, 263. 26 50, 076. 2
Twelve Mile, 132, r. 1934 (d. m.) ... 42 30 22.604 | 247 46 46.64 | 67 55 53.67 4.2095724 1 19,932.99 65,39.8
83 02 10.522 | 347 02 58.79 | 167 04 54.33 42120126 | 17.494.95 | 57,398.0
11§ ég 345 72| 182 44 27.06 4. 2917988 19, 579. 37 64,236.6
QGeneral, 1932, r. 1934 (d. m.)____._. 42 22 (07,982 191 53 12.62 7
---------------------- f . 11 54 , 7. 07 7
83 04 31.234 | 284 02 16.77 | 104 05 39.8? 5 };gﬁ%% lgiggiﬁgé gi 150.5
332 00 27.07 | 152 01 34.23 3. 6869642 4, 863. 67 15,956. 8
Rouge, 1932, r. 1934 (d. m.)_._. 42 20 34.621 | 258 48 57.84
, 1932, 7.1934(d. m.) .. ) . 78 56 09.14 | General. .. ... . . ._......-. 4. 1740875 14, 930. 95 48, 986.
83 15 11.381 | 274 42 1500 | 94 50 3328 | Penobscot. .. ... ... 442103536 6'996.43 5 '7620
L 16, 5. 762. 5
203 38 &0 Azimuth mark.
Purdy, 1932 (d. m.)cceeeoe ool 42 28 30.402 | 256 16 15.08 K( i
.................... A 3 6 23 16, T e e - 7997
83 12 33.794 | 316 52 47.90 | 136 58 159 G:rfé;:lwle """" ol %Qggé iy 5 gg%?
320 20 35.40 | 140 27 08.04 | Penobscot 43199201 | 20,889.12 | 68,533.7
13 48 21.80 | 193 46 3552 | Rouge.......----.o--ooooooLol. 41794443 | 15116.26 | 49,583.9
265 49 38 Azimuth mark
Niemshack, 1932, 1. 1934 (d. m.) . __.... ... ... 42 20 18.360 | 223 22 12.36| 43 29 16.20 | Purdy._ .. ... ... 4. 3202622 20, 905. 58 68,587.7
83 23 . 266 | 267 17 27.26 | 87 22 44.42 | Rouge. . . - oo iaeaos 4.0330805 | 10, 790.97 35,403. 4
162 32 00 Azimuth mark. ' T

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Detroit to Jackson—Continued

96

Distance
Station Latitude a?d Azimuth Back azimuth To station -
longitude Logarithm
(r;eters) Meters Feet
Principal points—Conrtinued
o r LX3 -] ’ 1 a 14 1
Sorson, 1932, r. 1934 (d. m.).. ..o .o ._._. 42 28 269 50 18.05| 89 57 47.70 | Purdy. . ... ... ... 4. 1821478 15, 210. 65 49,903. 6
83 23 39.677 ) 321 31 56.00| 141 37 35.80 | Rouge_.... Coo| 42719347 18, 704. 01 61,364.7
356 45 56.72( 176 46 21.95 | Niemshack 4. 1812719 15, 180. 00 49,803.0
9 39 32 Azimuth mark.
Dix, 1932, r. 1934 (d. mM.) oo eceiai 42 20 02.652 | 225 48 13.09| 45 56 08.50 | Sorson. . ... .. .oceaiLo... .| 4.3514341 22, 461.26 73,691.6
83 35 214.656 | 268 18 00.60] 88 26 20.58 | Niemshack ... .. _....... ... 4. 2305136 17,002. 53 55, 782.5
186 49 33 Azimuth mark.
Hamilton, 1932 (d. m.) . oo ol 42 27 38.840 | 262 43 38.05| 82 49 43.88 | Sorsom. . oo aiiiiiaia.- 4. 0950525 12, 446. 65 40, 835. 4
83 32 40.176 | 315 44 44.69 | 135 51 14.37 | Niemshack....._... e 4.2777932 18, 958. 03 62,198.1
14 58 44.67 | 194 56 53.77 ) Dix_ ... ... 4. 1634293 14, 568. 99 47,798. 4
Naylor, 1932, r. 1934 (d. m.) ..o oo . 42 21 35.047 | 219 59 45.49| 40 04 23.64 | Hamilton.........._........__._.. . 4.1661533 14, 660. 65 48,099. 1
83 39 32.504 | 206 38 29.74 | 116 41 16.76 | Dix___ .. .. iiceeiiiiio.- 3. 8028095 6, 350. 52 20,835.0
66 33 03 Azimuth mark.
Barton, 1932, r. 1934 (d. m.). ... LL. 42 19 26.551 | 230 38 38.69| 50 47 46.11 | Hamilton......................... . 4.3800716 23,992.28 78.714.7
83 46 12,125 ] 246 31 31.91 66 36 01.01 3.9986129 9,968. 11 32,703.7
265 38 19.67| 85 45 35.67 4, 1721990 14, 866. 17 48,773.4
201 46 21
Hambuarg, 1932 (d. ML) e oioccaccemcemeeea--..| 42 27 35.026 | 269 35 04.63| 89 45 04.63 4, 3076582 | 20, 307.58 66. 628,
83 47 28.968 | 315 30 48.53 | 135 36 09.81 4.1919352 15, 557. 33 51,041.0
353 20 28.50 | 173 21 20.31 4. 1811061 15,174. 21 49,784.1
67 39 28
Dexter, 1932, r. 1934 (d. m.) ool 42 19 58.220 | 87 11 15.111 267 02 36.74 4. 2466829 17,647.49 57,898.5
83 65 56.036 | 219 24 00.63 39 29 42.52 4. 2613297 18, 252. 81 59, 884. 4
274 07 32.36 94 14 05.55 4. 1272635 13, 404. 90 43,979.2
107 59 08 Azimuth mark.
Stofer, 1932 (d. M) - e emme e 42 22 19.123 [ 155 20 18.70 1335 17 51.04 | Hicks. ..o .| 4.0786011 11,983.98 39,317. 4
84 03 48.501 | 291 51 30.64 [ 111 56 48.94 | Dexter. 4, 0665011 11,654. 70 38, _.7. 1
52 27 21.66 | 232 24 01.37 ) Prospect. . ... ..o ... 3.9338140 8, 586. 46 28,170.7
92 07 48 Azimuth mark,
Pinckney, 1932 (d. m.). . oo 42 28 12.976 | 275 05 22.74| 95 11 4.1160369 | 13, 062. 82 42, 856.9
83 &6 58.433 | 317 38 10.07 | 137 45 4.3416753 | 21,962.17 72,04.2
354 39 14.16} 174 39 4. 1856119 | 15,332.46 50, 303. 2
40 41 23.06 | 220 36 4. 1580930 | 14,391.07 47,214.7
45 06 37.40 | 224 58 4. 3591287 22,862. 76 75, 008.9
89 56 32.93 | 269 49 4. 1574029 | 14,368.22 47,139.7
. 271 47 21 Azimuth mark.
Supplementary points
Belle Isle, William Livingstone Memorial Light- [ 42 20 49.33 7% 19 29 256 15 44 Penobscot R .- | 3.896763 7,8%4.3 25, 867
house, 1832.1 82 &7 16.93 102 50 46 282 49 23 Whittier_._...___._._... 3.457974 2.870.6 9,418
Belle River, municipal water tank (Canada), 18323___.| 42 17 48.80 | 103 11 12 283 04 52 Grant. ..ol e 4.122282 | 13,252.0 43,478
82 42 22.10 272 41 02 92 44 16 Deerbrook (U.S. L.S) e 3.821531 6,630.3 21,753
Mount Clemens, Selfridge Field, beacon, 1932.._ ... .1 42 36 39.411 | 350 56 54.4 | 170 57 13.9 | Mount Clemens (U.S. L. S.)___._. 3.618628 4,165.1 13, 665
82 49 10.165 31 06 46.0 {210 57 31.5 Penobscot ... ___.._.-__ ...} 4.561026 | 36,393.7 119, 402
56 55 24.8 | 236 46 37.0 | Twelve Mile.________.____.__._.....| 4.3276l11 21,262.3 69, 758
Mou_nt Clemens Macomb County Bldg., highest | 42 35 48.919 | 295 07 49.4 115 10 30.9 | Mount Clemens (U. S. L. S. )_ cee-o| 3.779015 6,011.9 19,724
point, 1932. 82 52 40.086 25 18 10.6 205 11 17.8 Penobscot ..-] 4.515267 32,754.2 107, 461
52 19 32.3 232 13 06.5 { Twelve Mile..____ ... . ..._. 4. 216291 16,454.7 53,985
Mount Clemenseccentric,1932(d. m.)._.._...._.____.| 42 34 26.378 | 300 10 00 120 10 00 Mount Clemens (U.S.L.S.)_...... 1. 2188505 16. 552 54.30
82 31 42.060 | 148 30 28 Azimuth mark.
Mount Clemens, black water tank, 19321.._._.._.__._ 1 42 35 42.00 | 288 39 48 108 43 13 Mount Clemens (U.S. L.S.).......] 3.863738 7,307.0 23.973
-82 53 44.97 49 32 08 29 26 2 Twelve Mile______ ... .. _._._. 4. 181020 15,171. 2 49,774
Tecumseh, Catholic Church, cross (Canada), 1932____. 42 18 40.646}1 99 02 553 | 278 56 24.8 | Pemobscot ... ... . - 4.128633 | 13,447.2 44,118
82 53 11.503 | 118 43 47.0 {298 39 39.4 Whittier. .. 3.982152 9, 597. 4 31,487
234 20 08.0 54 21 05.8 1% 41 ARSI 3. 384044 2,421.3 7,944
Grosse Pointe High School, finial, 1932_________...___. 42 23 26.541 | 59 16 20.8 | 239 12 52.2 | Whittier 3.915852 8,238.6 27,029
82 54 00.787 | 80 22 57.2 | 260 15 58.3 General. 4.159032 14,422.2 47,317
200 11 54.6 20 15 35.9 | Mount Clemens (L S LS. ) 4.336247 | 21,689.4 71,159
Windsor, General Motors Co.,stack (Canada), 1932 1_.{ 42 18 28.91 | 122 12 O4 302 10 09 Penobscot .. .. ... . ... 3. 665297 4,627.0 15. 180
83 00 00.52 | 190 46 09 10 46 37 Whittier. . oo e eaas 3.704119 5,059.6 16, 600
Windsor, General Motors Co., water tank (Canada), | 42 18 28.93 | 191 15 57 11 16 26 3. 704795 5,067.5 16, 626
1932.1 83 00 02.47 | 261 05 49 81 11 24 4. 061304 11, 516.1 37,782
Windsor, Hotel Dieu, steeple (Canada), 19321 ... _.__ 42 17 46.33 156 07 20 336 05 31 Penobseot- - ooeo .. .. .| 3.616178 4,132.2 13, 557
83 01 38.47 (206 53 27 26 55 01 Whittier. - oo o 3. 847996 7,046. 9 23,120
Sandwick, Assumption Church, spire (Canada), 1932__| 42 18 27.070 | 104 39 48.0 | 284 32 23.8 | Rouge......... .. . . oo ..o.._. 4,193442 | 15,611. 4 51, 218
83 04 11.597 | 176 13 42.9 | 35 13 29.7 General . _....._.. 3. 834490 6,831. 1 22,412
233 04 03.0 53 07 19.9 Whittier 8,371.6 27, 466

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Detroit to Jackson—Continued

Distance
Latitude and ; : azimut To station
Ststion longitude Azimuth Beck azimuth Logarithm | ¢ or Feet
(meters)
Supplementary points—(Continued o, v o r " o 4 ’” ) 0,830
. , 188, 49,
Ojibway Steel Co., concrete stack (Canada), 1932..._.. g;z (l)g (slg'ézg }g; 253 0‘351; 303 ég gég :g}gﬁ }?v410.7 37,437
. 0Of Dedd - - -
211 32 22.5 | 31 34 27.8 3.911023 | 8 147.5 26, 731
i 78] 94 50 30 274 42 12 ROURE. - o oot 4.230359 | 16,996.5 55, 763
Detroit, Penobscot Bldg., red ball, 18321 ..__._........ oA R I B ‘9 4 51 | Twelve Mile. I 4201793 | 19,579.1 .
. - . 7,107.9 56,128
Detroit, Union Guardian Bldg. flagpole, 1862..--- 80 RE) e R s 80 R | S S | et | eom
. ’ 241 41 07.8 | 61 43 27.6 | Whittier.....J.JJIIIIIIIIIIIIIIT 3.732216 | 5,397.8 17, 709
7 . 229557 ,965. 1 55, 660
Detroit, Hudson Bldg., flagpole, 1932............_.... 48;2 (";g 23';{;% 133 g 022153 3;39 52 ';gz Rouge ... .. eeeeiiioos ;gg“; 12,50‘2.1 14,7'71
) 246 41 20.0 | 66 43 52.0 3.723670 | 5292.6 17, 364
i 5 170177 | 14,797.1 48,547
Detroit, Fisher Bldg., west finial, 1932.._—._..__._... 422 03141 78 40 163 | 28 8 002 §a0us |nomd | s
’ 192 2 124 | 12 27 5.6 4192773 | 15,587.4 51,140
i 3.696201 | 4,968.2 16, 300
Detroit, Fisher Bldg., east finial, 1032....__.......__. 2 2 005130 40 TN NBS 00541 | R27 | 48569
’ 137 13 40.7 | 317 08 19.3 4.204864 | 16,027.4 52, 533
3.987 9,719.3 31,887
Highland Park, Ford Plant, southeast stack, 1932__.__. g 0245 gg%;l) 3% (l)g «gi 1253; ég (4):8;8 z?gé’%g 14,(‘;80.4 18164
7128 55 327 | 308 51 o1 4.067708 | 11,687.1 38, 343
691615 | 4,916.0 16,129
Bell Telephone Bldg., flagpole, 1932« —...o.o....... 2 24 0028319 32 102 | 139 83 481 | Qemeral...eeoo | $ %% | i3mo4 | asais
) 135 48 39.3 | 315 44 47.7 | Purdy. ...l JIIIIIITIIIIITTITIIIIL 4.050962 | 11, 245. 1 36, 893
.| 4.089836 | 12,208.0 40,348
Detroit University, clock tower, 1932, ---------.. N RN B et | Py 5 8mss | Sooe | 20w
’ 313 47 59.3 ! 133 50 328 | Genera). 1Tl 11l 3.855650 | 7,172.2 23, 531
Zoological Gardens, water tank, 1932.. . __..__..._.__ 42 28 34.793 (333 25 13.9 | 153 28 09.9 | Genmeral. ... ...._..._.........__.___ 4.125249 | 13,342.9 | 43,776
83 08 52150 [ 30 22 32.7 | 210 18 16.9 | Rouge.. . .. ... 4.234698 | 17,167.1 | 56,322
88 29 16.6 | 268 26 46.9 | Purdy. . . .ol TllTTTTTTeTmen 3.704555 | 5,064.7 | 16,616
Marygrove College, stack, 19321 _._.___......_.___. 42 24 52.69 | 44 40 35 224 36 43 ROURe. ... ooooo . 4.048895 | 11,191.7 | 36,718
83 09 27.62 | 65 39 03 245 29 54 Niemshack. ... .. SR 4.311116 | 20,469.9 | 67,158
Marygrove College, silver water tank, 1632 . ... . 42 24 52.367 | 147 55 30.7 (327 53 26.1 | Purdy. ... ..o 3.890879 | 7.941.1 | 26,053
83 09 29,188 | 224 29 07.4 | 44 34 03.5 | Twelve Mile. 4.155118 | 14,2928 | 46,892
306 37 50.0 {126 41 10.8 | Geperal . . . . llTTITTTTT 3.929185 | 84954 | 27.872
Redford, St. Mary’s Church, cross on belfry, 1932..._| 42 23 47.621 ] 33 20 31.4 | 213 18 36.0 3.852003 | 7,126.9 | 23 382
83 12 20.254 | 177 58 11.6 | 357 58 02.5 3.941063 |  8.741.0 | 28645
299 28 02.5 | 119 34 25.7 4.174813 | 14,955.9 | 49,068
Birmingham, silver municipal water tank, 1932__._..._ 42 32 54.613 1358 21 4.9 | 178 21 5.7 3.911468 8,155.8 26, 758
83 12 43.997| 8 24 10.3 |18 22 398 4.363237 | 23,080.1 | 75722
61 24 351 {241 17 12,0 4.231915 | 17,057.5 | 55963
Detroit, city water tank, 1932 ________._._._.......___ 42 26 26.104 | 171 56 41.5 | 351 56 25.4 3.588110 | 3,873.6 | 12,709
83 12 10,032 ] 241 53 331 | 62 00 17.9 4190820 | 15517.8 | 50,611
307 09 33.5 | 127 14 42.7 4.110667 | 13,172.5 | 43,217
Detroit, Peach Island front range light, 10321 _ ... __ 42 21 37.98 [318 08 22 138 10 09 Grant.. ... 3.736431 | 5450.4 | 17,882
82 54 24.44 | 73 51 38 253 45 56 Penobscot.._..... . 1 I 4.082207 | 12,086.4 | 39,653
Detroit, municipal waterworks, spire, 19321. ... 42 21 3443 | 40 35 59 220 35 40 Whittier ..o . 2.996922 992.9 3,258
82 58 50.88 { 9L 36 20 277 32 31 General_ ... L0 T 3.895120 | 7,84.5 [ 25 769
Detroit, Windmil] Point Lighthouse, 19321..._._..____ 42 21 30.09 ] 304 31 34 124 34 17 Grant...._................. 3.828018 | 6,730.0 | 22,080
82 55 47.74 | 82 43 16 262 40 54 Whittier. 3.688360 | 4,879.3 | 16,008
Detroit, U. S. Marine Hospital, stack, 1932'._....._._[42 21 32.8 | 71 42 18 251 37 33 PenobSeot. ... ... 4.008053 [ 10,208.3 | 33,492
82 55 48.20 | 81 42 37 261 40 15 Whittier. ... 10T 3.68%469 | 4,880.6 | 16,012
Detroit, Edison Co. plant, north stack, 1932.__..__.. 42 21 31771 66 15 57.4 | 246 12 25.0 | Penobscot.. 3.806840 | 7,885.9 | 25872
82 57 36.220( 74 05 57.2 | 254 0% 47.8 | Whittier. . ... ..o .l 3.389314 | 2,450.8 8, 041
9 44 56.8 | 276 40 17.2 3.080555 | 9,562.1 | 31,372
Detroit, Chrysler Co. plant, stack, 1932...._.._....___ 42 22 17.453 | 46 09 44.0 | 226 08 40.1 3.477795 3,004.7 9, 858
82 57 44.521 | 56 53 27.7 ) 236 50 00.8 3923843 | 83916 | 27,531
88 14 21.8 | 268 00 47.7 3.968974 | 9,310.5 | 30,546
Detroit, Briggs Body Co., stack, 1932 .. _._._....._. 42 23 1042 9 00 51.3 {189 00 33.7 3.580800 | 3,809.7 | 12,499
82 58 53.135| 41 03 22.8 | 221 00 42,1 3.019610 | 8310.2 | 27,264
75 43 O7.8 | 255 38 20.9 3.902159 | 7,982.9 | 26,191
Detroit, Detroit City Gas Co., Lynch Road plant, [ 42 24 29.201 | 20 02 33.6 | 200 0! 00.7 3. 964373 9,212. 4 30, 224
gas tank, 1932, 83 00 33,620 | 114 23 258 (294 15 19.8 4.256780 | 18,062.6 | 59,260
168 31 46.4 ) 348 30 41.0 4046271 | 11,124.3 | 36 497

! No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Detroit to Jackson—Continued

Station

Supplementary points—Continued
Detroit, stem of Y in Chryslersign, 1932 _ ... ...

Detroit, City Airport, beacon, 1932, ... _...._....._.
Detroit, WXYZ Radio Station, east mast, 1932...__ .

Detroit, City College, beifry, 19321 ___...__.__.. ... .

Detroit, Hupmobile Motor Co., water tank, 19321t __.

Detroit, Sweetest Heart of Mary Catholic Church,
cross on north spire, 1932 1.

D%‘;ﬁt’ St. Josephat Catholic Church, cross on spire,
21,

Detroit, Lee Plaza Hotel, north finial, 1932 __.._.._.

Detroit, Lincoln Motor Co., stack, 19321______......

Detroit, Detroit City Gas Co., Coolidge Station, gas
tank finial, 1932 ..l

Kelvinator Building, finial 19321 .. ... .. .......

Kelvinator Co., stack, 1932 ... ... ___.___.......
Beverly gf;;lls, Suburban Development Co., water
s

Berkley, municipal water tank, 1932 __________.__._..

Dearborn, Ford Airport, stack, 19321, .__________.___.
Dearborn, municipal water tank, 1932:._.__._....._.

Dearborn, Ford Airport, beacon, 1932..._.........._.
Dearborn, Ford Airport, checkered water tank, 1932. .
Rouge Park, Detroit municipal water tank, 1932 ... __
Redford, Detroit municipal water tank, 1932 ___._._..
Detroit, Duns Scotus Church, belfry, 1932.. ... ___.
Pontiac, Insane Asylum, stack, 1932 _._____ ... . _.

Bloomingfield Hills Country Club, tank, 1932!.__.__.

Oskland Hills Country Club, silver water tank, 1932

Knollwood Country Club, tank, 19321 ___.____._.__.

1 No check on this position.

Distance
Latitude and . .
longitudo Azimuth Back azimuth To station Logarithm et Feet
(meters) Meters ce
o ’ " -] ’ e o ’ '
42 22 14.73 47 27 48 227 26 44 Whittler . ... 3. 4720392 2,953.9 _9, 691
82 57 44.12 | 119 45 44 299 35 44 Purdy. . e 4.369415 | 23,410.7 6,807
12 24 22,084 1350 02 34.0 | 170 03 04.6 Whittier. . ... . ...- 3.779415 6,017.5 19, 7'12
83 00 04.677( 55 51 49.6 ] 235 48 49.9 General_____ ... ... 3.867396 7.368.8 23, 176
165 31 06.9 | 345 29 41.9 | TwelvoMile ... . ... ... 4.060311 11,489.8 37,696
42 21 27.135| 146 16 28.3 [ 326 16 03.6 General . ___ ... ... 3. 180532 1,515.4 4. !272
83 03 51.462 | 274 46 23.0 94 49 28.5 Whittier. __ ... ... 3. 800825 6,321.6 20, 740
334 36 00.9 15¢ 36 43.4 Penobscot. ... ... ... ... 3. 526245 3,359.3 11,021
42 21 18,55 [ 1585 26 57 335 26 38 General . __ ... . ... 3. 224472 1,676.8 5, 501
83 04 00.78 | 272 19 12 92 22 22 Whittier_ . _ ... .. ... 3. 809536 6,949.6 22, 800
42 22 57.74 | 310 22 41 130 24 36 Whittier ... 3. 719193 5, 129. 8 186, §30
83 02 09.96 64 36 28 244 34 83 General | ... e 3. 553673 3,578.3 11, 740
42 21 29.54 | 117 §7 32 297 56 26 General . ... ..o 3. 40.3225 2, 530.6 8,302
83 02 53.55 | 276 59 22 97 01 46 3. 693816 4,942.2 16,215
42 20 45.33 126 34 31 306 32 50 3. £31502 4,281.5 14,047
83 02 00.97 |238 21 59 78 23 48 3.577454 3,779.7 12,401
42 21 33.166| 81 47 57.6 [ 261 41 51.0 4. 099905 12, 586. &6 41,294
83 06 07.152 ) 243 54 43.1 63 55 47.7 3. 388046 2,443.7 8,017
305 42 20.0 125 4 40.8 3. 741611 5,615.8 18,096
42 20 52.88 | 243 38 26 63 40 44 3. 717906 5,222.8 17, 135
83 07 55.76 | 285 49 27 105 52 52 3.859728 7,239.8 23,753
42 23 33.143 | 163 06 48.5 | 343 05 26.3 3.981638 8, 586.0 31,450
83 10 31.895} 222 09 2.5 42 15 019 4. 231869 17z 055.7 55,957
303 15 58.2 | 123 21 08.5 4.100576 | 12,606.0 41,358
42 22 23.95 | 273 06 28 93 10 52 General__.....o.oiiiiiaiiiiin 3 953487 8,984.4 29,476
83 11 03.31 59 17 13 239 15 26 Rouge_ . ... - 3.819801 6,603.9 21, 666
42 22 34.195 275 06 52.1 95 11 16.4 9,008.2 29, 554
83 11 03.361 | 294 20 38.3 114 26 09.6 12,359.6 40: 550
5 59 53.5 | 236 57 06.3 6,769.6 22, 210
42 31 33.609 [ 279 04 354.5 99 11 37.7 | Twelve Mile.._...._ ... __......._.. 4.139753 13,796.0 45, 262
8 12 07.202 07 69.7 {186 07 41.7 | Purdy._. 3.754772 5,685. 5 18,653
11 42 528 [191 40 485 [ RoUge.. . . .- ooeeiia . 4.317326 | 20,764.7 68, 126
42 30 05.738 | 267 42 07.1 87 48 40.3 4, 123739 13,296.8 43,624
83 11 52.434 14 29 27.7 | 194 27 13.5 4. 260061 18,199.6 59, 710
17 48 22.§ | 197 47 54.6 3. 489834 3,089.5 10, 136
42 18 21.80 162 12 14 342 11 38 Rouge. .. .o 3.633883 4,304.1 14,121
83 14 13.91 | 242 19 41 62 26 13 General ... .ocoei.. 4.177664 | 15,0544 49,391
42 17 50.20 | 116 25 24 296 20 53 Niemshack. ... ... .__..._._....._. 4.012274 | 10,286.7 33,749
8 16 19.86 197 10 12 17 10 88 (1)) 1~ Y SO, 3.725103 5,310.1 17,422
42 18 00.464 | 145 38 25.3 | 325 36 40.5 | Rouge. ... oooooo oo 3. 760634 5,762.8 18,907
83 12 49.295) 181 02 37.2 1 02 47.6 | Purdy. . 4.288701 | 19,440.2 63, 780
25 13 27.1 76 20 09.4 | Penobscot 4. 148955 14,001. 4 46, 232
{2 18 26.048 | 105 42 02.8 | 285 35 59.1 | Niemshack.. 4.108766 12, 845.9 42, 145
83 14 02059 | 158 11 59.0 ] 338 11 12.3 | Rouge... 3.630722 4,272.9 14,019
242 17 26.9 62 28 51.2 [QGeneral._......._.__ 4. 168884 14,753.1 48,
42 22 18.565 | 271 16 57.0 91 24 253 4. 182664 15,228.7 49, 963
83 15 36.621 | 349 53 00.3 169 53 17.3 3.517089 3,289.2 10, 791
69 54 17.2 1249 49 17.0 4.035858 | 10,863.2 35, 640
42 25 10.122 ] 225 44 07.8 45 47 15.2 2.047338 8,858.0 29, 062
83 17 11.496 [ 342 04 30.8 | 162 05 51.9 3.951035 8,933.8 29, 310
41 44 48.6 | 221 40 52.2 4.081344 | 12,059.9 39, 567
42 27 36.940 | 240 12 08.1 60 13 33.3 3. 521249 3,320.8 10,895
83 14 39.852 3 09 36.6 183 09 15.4 4. 115631 13,050.6 42, 817
40 22 326 220 16 53.9 4.249228 | 17,751.2 ,
42 36 52163 | 343 54 05.7 | 163 56 18.0 4.207162 | 16,112.5 52, 862
83 15 49.383 | 358 20 52.9 178 21 18.6 4. 479648 30,175.0 98, 999
34 43 30.5 | 214 38 125 4. 275519 18,859.0 61,873
42 34 55.5 |343 27 22 163 29 06 4. 093304 12,396.6 40, 671
83 15 08.33 0 09 03 180 09 O1 4.424308 | 26, 564.9 87,185
42 32 43.217 1324 34 157 | 144 36 59.8 3. 980950 9,570.8 31, 400
83 16 36.678 | 355 02 10.3 175 03 07.8 4.353448 | 22,565.7 74,034
51 00 52.0 | 230 56 06.1 4. 094498 12,430.8 40,783
42 32 38.43 | 307 43 57 127 48 49 Purdy. . 4. 096705 12,404. 1 40, 991
83 19 46.37 | 344 15 27 164 18 32 Rouge. ... . ... 4.365506 | 23, 201.0 76,119
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GEOGRAPHIC POSITIONS—Continued

Detroit to Jackson—Continued

Distance
Station Latitude and Azimuth Back azimuth
Jongitude Logarithm
(meters) Meters Feet
Supplementary poinis—Continued
-] ! 1 -] ’ ” o ’ 12
Airway beacon No. 27, 1932... . . .. ... ...._. 42 32 29.117 | 302 42 58.1 122 48 36.9 4.133886 | 13,610.9 44, 655
83 20 55118 | 310 21 18.2 130 32 225 4. 470444 | 29,542.3 96, 923
313 20 45.4 133 32 56.6 4.532945 | 34,115.0 111,926
Farmington, Children’s Hospital, water tank, 1932 __[ 42 27 02.83 11 06 13 191 05 01 Niemshack 4.104413 | 12,717.8 41,725
83 21 15.28 | 129 03 23 309 01 46 SOrSOD. < ocoeaen 3. 628160 ,247.8 13,936
Wayne, Graham Body Co., stack, 19321 _____________ 42 16 45.94 187 20 39 7 21 04 3. 820098 6. 608.4 21, 681
83 23 39.17 | 238 42 22 58 48 04 4. 133621 13,602.6 44,628
Wayne County Airport, beacon, 1932._____._________. 42 14 12,890 | 117 00 40.5 | 296 50 16.4 4.377208 | 23,834.6 78,197
83 19 57.131 {200 56 20.5 21 01 19.2 4.452360 | 28,337.4 92,970
209 02 21.4 29 05 33.6 4. 129539 13,475.3 44,210
Wayne County Training School, water tank, 1932.._.) 42 23 57.882 | 221 09 27.4 41 13 03.9 4046833 | 11,138.7 36, 544
83 28 00.598 | 288 12 50.9 108 22 09.7 Rouge._. 4. 300652 19,982. 6 65, 560
309 31 37.8 126 35 39.3 Niemshack 4. 026739 10, 635. 0 34, 892
Wayne County Training School, stack, 1932._ ...____. 42 24 11.586 | 138 16 08.9 | 318 13 20.4 Hamilton. .. .....___... 3. 933094 8,572.2 28,124
83 28 30.440 | 290 02 11.5 110 11 10.0 Rouge._.___ 4. 284354 19,469. 5 63, 876
313 45 05.5 133 48 46.7 Niemshack 4.017050 | 10, 400.4 34,122
tVayne, municipal water tank, 1932....___.._..._._____. 42 16 52.316 | 177 52 34.1 357 52 10.6 4.333007 | 21,528.2 70, 630
83 23 04.750 | 180 30 45.1 0 30 46.8 3. 803303 6,357.7 20, 859
237 38 02.1 57 43 20.8 4.108186 12,828.8 42, 089
Flat Rock, airway beacon No. 11 B, 1932_____________ 42 06 01.665 1136 55 14.1 316 43 20.7 4.551260 | 35,584.4 116, 746
83 17 43.044 | 164 32 52.0 | 344 29 17.5 4.438196 | 27,428.1 89,987
168 55 05.5 | 348 51 05.5 4 627200 | 42,383.8 139, 054
Floise, hospital, large brick stack, 1832__._..__..___._. 42 17 15740 | 149 07 11.8 | 329 05 32.8 | Niemshack 3.817327 6, 566. ¢ 21, 543
83 20 35.049 | 168 32 01.2 | 348 29 56.8 Sorson. .. 4.326650 | 21,215.3 69, 604
230 20 55.7 50 24 33.6 | Rouge_..._.oooo___._. 3. 983301 9,622.8 31,571
Coventry Gardens, water tank, 1932._._.__.._.._____. 42 23 51.799 6 47 37.9 | 186 47 14.8 | Niemshack 3. 821660 6,632.2 21,759
83 22 27.994 | 169 11 00.3 | 349 10 11.9 Sorson. .. 3. 940784 8,725.4 28,627
- 301 18 023 '121 22 56.5 ' Rouge._.. 4.068068 ' 11,6968 ' 38,375
Detroit, Home of Correction, men’s division, stack, | 42 23 22.697 | 283 10 48.4 | 103 21 36.0 4.353971 | 22,592.8 74,123
1932, 83 31 12370 | 296 50 43.7 116 56 16.0 4. 099505 12,574.9 41, 256
43 06 51.0 | 223 04 01O 3. 926904 8,450.9 27,726
Detroit, Home of Correction, women’s division, [ 42 23 55.08 | 285 36 49 105 47 40 4.360871 | 22,954.7 75,311
water tank, 1932.1 83 31 17.17 38 12 53 218 10 06 3. 961854 9,159.1 30, 049
Detroit, Home of Correction, men’s division, water [ 42 23 21.796 | 249 28 05.9 69 40 40.6 | Purdy__ .. .o o..... 4.435808 | 27,283.4 89, 512
tank, 1932. 83 31 12,326 | 283 06 43.4 103 17 31.0 Rouge ... 4.353831 22, 585.6 74,100
206 44 06.1 116 49 36.4 Niemshack 4. 12,561.5 41,212
Newport, airway beacon No. 24,1932 ______________._ 42 14 27.938 | 152 14 11.2 332 11 313 Dix. .- 4. 067241 11,674.6 38,302
83 31 27.113 | 202 20 42.8 22 25 57.7 | Sorsom. ... _..oo.ooo.- 4. 448477 | 28,085.2 92,143
226 52 56.0 46 58 35.7 | Niemshack............... 4. 199558 15,832.8 51, 945
Maybury Sanitarium, tall red brick stack, 1932....__. 42 25 40.708 {166 29 04.5 [ 346 28 38.7 { Hamilton. ......._.._.... 3. 573905 3,748.9 12,300
8 32 01.829 | 245 32 03.4 65 37 425 |Sorson_ ... __ ... 4. 100444 12,602. 1 41, 345
308 48 41.3 128 54 452 | Nijemshack.__._.._.___... 4.200078 15,851.8 62, 007
South Lyon, municipal water tank, 19321__.____..___ 42 27 43.20 | 270 4 15 90 49 (8 Hamilton. .. __..__.._.... 3.995464 9, 896.1 32,467
83 39 53.27 | 336 35 37 156 38 38 Dix 4. 189786 15, 480. 5 50, 789
Ypsilanti, Hall-Doyle Co., tank, 19321 ______.._._.__. 42 14 41.08 132 16 02 312 11 17 4117464 13,105.8 42,998
83 39 08.56 | 207 18 59 27 21 29 4. 048071 11,170.6 36, 649
Ypsilanti, municipal water tank, dome, 19321__.___._ 42 14 43.81 | 126 06 12 306 00 20 4.170919 | 14,822.4 48, 630
83 37 20.11 196 08 59 16 10 23 4.010445 | 10,243.4 33, 607
Ypsilanti, old normal school, spire, 1982 < _cevnceean.. 42 14 47.274 | 125 23 49.7 | 305 17 52.9 4.173029 | 14,8%4.6 48, 867
83 37 21.875 [ 166 37 34.8 | 346 36 06.8 4. 111705 12,933.2 42,432
195 24 56.4 15 26 15.3 4.004133 { 10, 095.6 33,122
Ann Arbor, municipal airport, beacon, 1932!_ _.______ 42 16 33.76 | 120 15 47 302 11 38 3. 999866 9, 996. 9 32,798
83 40 0294 | 224 39 05 4 42 12 3.957383 9,065.3 29, 742
Ann Arbor, University of Michigan, power plant | 42 16 51.758 | 109 30 29.4 | 289 22 30.5 4.237671 | 17,285.1 56, 710
stack, 1932. 83 44 04.386 | 148 31 11.6 | 328 29 45.7 3.748275 5, 601.1 18,376
215 25 35.3 35 28 38.3 4.030609 | 10, 730.2 ),
Ann Arbor, First Methodist Church, spire, 1932...... 42 16 49.282 1 153 48 15.7 {333 48 05.5 3. 733009 5,407.7 17,742
83 44 27.933 | 217 27 40.3 37 30 59.1 4. 045802 11,1122 36, 457
244 19 41.2 64 25 46.9 4.139878 13, 800.0 45,275
North Ann Arbor, Barton Hills Golf Club, tank, 1932_| 42 19 21.400 | 94 47 17.4 | 274 40 33.7 | Dexter___ 4.138978 | 13,771.4 45,182
83 45 56.616 | 172 06 45.7 | 352 05 43.4 Hamburg 4. 186866 15,376.8 50, 449
244 48 59.5 64 54 18.4 | Naylor. 3.987218 9,710.0 31, 857
Ann Arbor, college hospital, flagstaff, 19321 _......_._ 42 16 58.46 | 214 50 43 34 53 38 Naylor 4.017105 10, 401.7 34,128
8 43 5229 | 243 53 55 63 69 37 Dix.. 4111992 | 12,9417 42, 460

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Detroit to Jackson—Continued

Distance
Station L‘,’;*,f,‘,’ﬁﬁgé‘d Azimuth Back azimuth To station
Logarithm
(nf aters) Meters Feet
Supplementary points—Continued
o ’ tr ) ! tr o 7 i’
St. Patricks’ Catholic Church, spire, 19321 __.________ 42 21 28.97 2 2 19 202 21 34 Barton______ .. ... ... 3. 608650 4,061.2 13,324
83 45 04.62 163 45 08 343 43 31 Hamburg. ... ... 4. 071440 11,788.0 38, 674
Dodge Bros. Estate, black tank, yellow top, 1932 ._ 42 34 10.742 [ 356 01 28.1 176 02 16.0 Naylor. . . 4.368725 23,373.6 76, 685
83 40 43.403 15 25 33.0 195 21 51.2 Barton.. ___ ... ... 4.451750 28,297.6 92, 840
37 12 329 j217 07 58.9 [ Hamburg. . ______ ... ...._....... 4. 185355 15,323. 4 50, 274
Chelsea, municipal water tank, 1932.__________.___... 42 18 59.695 96 04 14.5 | 274 59 07.9 Prospect . . ... ..... 4. 019999 10,471.3 34,355
8 Ol 10.307 | 149 32 2L.1 329 30 34.5 | Stofer.__._ .. ... 3.853685 7,139.8 23,424
255 53 00.0 75 55 31.6 Dexter ... e 3.870351 7,419.1 24, 341
Chelses, Tower Building, finial, 19321 _______._..____ 42 19 09.92 | 148 44 M4 328 42 30 Stofer. ... e 3. 834685 6,834.2 22, 422
8 01 13.49 | 258 21 38 8 256 12 Dexter. . e, 3. 870434 7,420.5 24,345
Pinckney, St. Mary's Catholic Church, tip of cross, | 42 27 36.96 | 149 51 48 329 51 29 Pinckney . . ... ... 3. 108848 1,284.8 4,215
1932.1 83 56 30.20 | 270 13 36 9% 19 41 Hamburg. . ... .. oo .. 4. 092238 12,366.3 40, 572
Thunder Bay to Grand Traverse Bay
Principal points
Pikes Peak, 1932 (d. m.) ... __ ... . .__......... 44 49 49.935 202 04 36.50 | 22 10 11.69 | Flanders (U.S. L. 8.)oeeno ... 4.4412473 | 27,621.50 90, 621. 5
83 51 28.239 | 249 30 59.95| 69 39 51.04 | Stovel (U. 8. L.S.) . coceneooo .. 4. 2464850 17, 639. 45 57,872.1
Atlanta, 1932 (d. m.). . .. ... 45 00 23.040 | 255 54 44.15| 76 07 48.97 | Flanders (U $: L.S) 4.3983255 | 25,022.20 82,003.7
84 02 03.001 {293 37 21.87 | 113 53 42.21 | Stovel (U L.8.). .} 4.5216468 | 33,238.92 | 109,051.4
324 28 19.02 | 144 35 47.23 | Pikes Peak. ... . oooooooo. 1. 4.3801303 | 23, 995.52 78,725.3
Comins, 1932 (d. m.). . . ... 44 50 44.950 | 194 17 45.94 14 20 1259 Atlanta_ . ___ ... . . oo ..... 4.2652230 | 18,417.17 60,423.7
84 05 30.663 | 275 09 41.39 | 95 19 35.39 | Pikes Peak _....._ . _coooo.oo.._. 4. 2690653 18, 580. 84 60, 960. 6
Bigelow, 1932 (d. m.) ... .o ... 44 59 57.392 | 267 43 43.10| 87 54 55.27 | Atlanta_ ... oeiaeo... 4.3187594 20, 833.36 68, 350. 8
84 17 53.546 | 298 10 48.83 | 118 29 28.15 i 4.5966770 | 39, 507. 27 129,616.8
316 14 00.96 | 136 22 45.55 4.3726468 | 23, 585.59 77,380. 4
Lewiston, 1932 (d.m.) ... ..o 44 51 22,624 ] 185 28 26.49 5 29 15,59 | Bigelow. . ... 4.2031280 | 15, 963. 50 52,373.6
84 19 03.073 | 273 39 00.58 | 93 48 3 4. 2523129 17,877.75 58, 653.9
274 20 21.45% 94 39 4.5617696 | 36, 456.05 119, 606. 2
125 13 34 Azimuth mark.
Johannes, 1932 (d. m.) ... oo 45 01 22,125 | 286 09 08.97 [ 106 13 59.88 | Bigelow_ . ... . . cooo..._._.._ 3.9721836 , 379. 58 30,772.8
84 24 44.878 | 337 55 13.79 | 157 59 15.23 | Lewiston. .. ... oo ... 4. 3002926 19, 966. 07 85, 505.3
Chub Lake, 1932 (d. m.) ..o 44 54 40.044 | 233 21 09.78 | 53 30 09.26 | Johanmes. .. ... __....c.._._.._.._. 4.3187150 | 20,831.23 68, 343.8
84 37 28.263 | 219 03 19.55 69 17 09.55 | Bigelow 4. 4401193 27, 5649. 85 90, 386. 5
283 59 43.03 | 104 4. 3981004 3, 009. 24 82,051. 1
Hudson, 1932 (d. m.) . ...l 45 10 16.195| 301 33 36.00] 121 4. 4968414 31, 393. 62 102,997. 2
84 45 06.668 | 340 48 32.98 | 160 4. 4855934 30, 590. 98 100, 363.9
Hayes, 1932 (4. M) oo 44 56 28.064 | 184 39 53.00 4 4. 4090823 25, 649. 70 84,152.4
84 46 42.191 | 252 24 40.72 72 4. 4808022 30, 255. 35 99, 262. 8
285 17 41.45| 105 4.1002779 12, 597.31 41,329.7
Elmira, 1932(d. m.). ..o 45 01 30.486 | 212 45 54.62| 32 4, 2857728 19, 309. 58 63,351.5
84 53 05.221 | 318 00 36.09 | 138 4. 0987459 12, 552. 95 4]1,184.1
Jordan, 1932 (d. m.) ool | 45 06 03.280 | 246 57 44.03 | 67 4.3014479 | 20,019.25 65,679.8
84 59 10.30% | 316 28 41.19 ] 136 4. 0647091 11, 606. 71 38,079.7
81 09 08.91 | 260 4.3914975 | 24,631.88 80,813.1
25 35 36
Mancelona, 1932 (d. M.) . o caaeo oo 44 53 34.697 | 54 17 51.24 | 234 06 14.24 | Fulford. . ... ..o .ooceeomai .- 4. 4278687 26, 783. 59 87,872.5
86 02 06.707 | 133 18 39.13 | 313 07 37.43 4. 4494037 | 28, 145.16 92, 339.6
189 28 30.35 8 30 35.08 4.3697508 t 23, 429.32 76,867.7
215 44 18.05 35 56 19.74 4. 5813398 38, 136. 41 125,119, 2
218 53 14.75| 38 59 37.37 4. 2760764 18,883.23 61,9527
255 07 31.58] 75 18 24.38 4, 3216557 | 20,972.76 68, 808.1
Wildfong, 1932 (d. m.) .. oL 44 58 27.561| 36 37 10.36| 216 27 22.12 4.4878624 | 30,751.23 | 100,889.7
85 04 41.585 1| 120 57 59.22 | 300 48 48.61 4. 2995571 19, 932.28 65,3%4. 5
207 14 08.43 | 27 18 02.84 4. 1993930 15, 8286. 80 51,925, 1
339 23 44.96( 158 25 34.35 3. 9848589 9, 657. 37 31,684.2
271 52 58 Azimuth mark.
Supplementary points
Alpena, Huron Portland Cement Co., flashing white | 45 03 34.71 42 41 51 222 32 18 Stovel (U. 8. L.S)......ooo.......] 4.418045 26, 238.9 86, 085
light, 1932.1 83 25 24.51 53 33 13 233 14 48 Pikes Peak. ..o oo ocieii s 4. 630452 42,702. 4 140, 099
Curran, fire lookout tower, 1932.__.___.__._.._...__.__ 44 42 55.703 | 144 47 11.5 324 42 221 Pikes Peak .. ... 4. 194751 15,658. 5 51,373
83 44 37.210 1182 04 19.6 2 056 04.4 Flanders (U. S. L. 4. 584331 38, 400. 0 125, 984
201 36 36.3 21 40 37.2 | Stovel (U.S.L 4.309091 20,374.7 , 846
Pikes Peak, firo lookout tower, 1832 (d.)! ..___......_. 4 49 g 63 202 40 48 22 40 48 Pikes Peak.._______.._.. erememmeem——n 1.011570 10.27 33.7
83 51 . 42

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Thunder Bay to Grand Traverse Bay—Continued

Distance
: Tatitude and . .
Station longi Azimuth Back azimuth To station
gitude Logari
garithm [y poporg Fect
(meters) -
Supplernentary points—Continued
o ’ " o ’ " (-] ’ [z
Lake Emma, fire lookout tower, 1932 ___.___.._.___._. 45 14 05.728 | 314 22 05.1 134 32 45.1 Flanders (U. 8. L. S.) oo ......| 4.441401 27,631.3 90, 654
83 58 36.545 10 05 43.1 190 03 16.8 Atlanta .| 4.411526 25,794, 4 84, 627
: 44 06 48.9 | 223 53 09.2 Bigelow 4.561172 36,405.9 119, 442
Turtle Lake, fire lookout tower, 1932_.__.___._._._.. .. 44 53 10.710 | 134 15 03.5 | 314 07 4l.1 Atlanta. __ ... ... ____._... 4. 282056 19, 146.3 62, 816
83 51 36.778 | 208 34 52.4 28 40 33.8 Flanders (U.S. L. S.). R 4.344212 22,090.8 72.476
358 15 59.0 178 16 05.0 Pikes Peak 3.792435 6, 200. 6 20, 343
East Atlanta, fire lookout tower, 1932 (d.) '.._...._... 45 00 2277 | 222 11 44 42 11 44 Atlanta. ..ol 1. 045323 11.10 36.4
84 02 03.34
West Atlanta, fire lookout tower, 1932 (d.) . _.___._.. 44 53 57.55 | 62 29 23 242 29 23 Bigelow . o oo 1. 012837 10.30 33.8
84 17 53.13
South Pigeon River, fire lookout tower, 1932____.___ .. 45 07 37.270 1 11 48 15.5 | 191 46 57.2 | JohammeS.. ... ... oooceeoo.... 4. 073003 11,830.5 38,814
84 22 51.338 335 06 00.3 155 09 33.2 Bigelow . .. oo 4. 194448 15,647.6 51,337
Chub Lakae, fire lookout tower, 1932 (d.) '........_.... 44 54 39.59 | 253 25 38 73 25 39 Chub Lake. ... ... ... ... 1. 693551 49.38 162.0
81 37 30.42
QGaylord, municipal water tank, finial, 1932___.._.___. 45 01 14.933 | 342 26 41.4 162 28 45.6 Chub Lake_ ... _.__..._.__..__. 4. 106676 12,784.3 41, 943
84 40 24.047 | 43 07 51.3 223 03 24.0 Haves. .. R _..| 4.083750 12,126.9 39, 786
159 43 51.4 339 40 31.2 Hudson._.....oo oo 4.250787 17,815.0 58, 448
QGaylord, St. Mary’s Church, spire, 1932 _._.__.._.... 45 01 44.521 | 342 20 30.8 162 22 45.2 ChubLake . . .. ... . ..... 4. 138299 13,749.9 45,111
84 40 38.398| 39 14 43.4 219 10 26.2 Hayes__ 4. 100634 12,607.6 41, 363
159 39 153 [ 339 36 05.2 | Hudson....___..._........ 4. 226585 16,849.4 55,280
Hudson, fire lookout tower, 1932 (d.) '..._._____...._. 45 10 16.41 4 17 19 184 17 19 Hudson_...oooooooioeoooa .. 0. 822822 6.65 21.8
84 45 06.64
Jordan, fire lookout tower, 19321 _.__ ... _____.._.__... 45 06 04.18 | 316 13 44 136 13 44 Jordan._ ... oo ... 1. 583992 38.4 126
81 59 11.52 27 10 10 207 06 15 Wildfong. ..o oo 4.199736 15,839.3 51, 966
Bear Creek, fire lookout tower, 1932 1. .. _._....___.. 45 19 32.97 ]329 54 03 149 59 27 Hudson. ..o .. 4.297941 19,858.3 65, 152
84 52 42.72 18 43 55 198 39 20 Jordan_ . o .. ... 4421407 26, 388. 0 86, 575
Pickerel Lake, fire lookout tower, 19321._____.__.____. 44 47 50.22 79 00 27 258 46 46 Fulford. . oot 4.417119 26,128.8 85,724
81 59 09.43 159 54 30 339 52 25 Mancelons. - oo ooooociee . 4. 054003 11,324.1 37,152
Mancelona, fire lookout tower, 1932. .. _..___..__... 44 53 34.2701 54 19 09.1 {234 07 321 | Fulford.. ... . ... ... ... 4. 427731 26, 775.1 87,845
85 02 06.753 ( 159 27 32.7 | 339 25 43.4 Wildfoog. 3. 985396 9, 669.3 31,723
184 16 59.3 4 16 59.3 Mancelona 1. 120574 13.20 43.3
Kalkaska, Church of Christ, spire, 19321__.._._._.._. 44 44 08.01 99 57 31 279 51 57 Fulford .. .. . ... 4. 025624 10, 607.8 34, 802
85 10 40.51 212 47 15 32 583 17 Mancelona._ ... ... ___. 4.318478 20,819.9 68, 307
Gaylord to Mt. Pleasant
Principal points
Bald Hill, 1932 (d. m.) .o oo 44 43 31.669 | 152 28 29.89] 332 22 44.26 | Chub Lake_ __._ .. ... .. ... 4.3668981 23,275. 45 76,362.9
84 29 17.917 ] 222 51 11.29) 42 58 24.46 | lewiston.._ ... . ... ... ._.... 4.2977560 | 19,849.79 65,123.9
Elk Hill, 1932 (d. m.) o oo iiiic e 44 43 41.646 | 88 18 08.04 1268 12 4434 i BaldHill. .. .. ... . . ._... 4.0054926 10,127.28 33,225.9
84 21 37.932|193 26 18.04] 13 28 07.15{ Lewiston......_._._......... ... 4.1652802 | 14, 631.21 48,002.6
Down River, 1932 (d. m.) ... ... ..o ... 44 42 31.661 | 173 51 29.39| 353 50 11.66 | Chub Take. . . ... ... 4.3543862 | 22,614.46 74,194.3
84 35 37.966 | 233 03 26.82] 53 15 07.65 | Lewiston._...._. 4.4366770 | 27,332.35 89,672.9
257 28 36.26 | 77 33 03.67 | Bald Hill.___.__ 3. 9328554 8, 567. 53 28, 108.6
263 15 12.31 83 25 03.38 | Etk Hill ... ... ... 4.2698518 | 18,614.52 61,071. 1
136 56 41 Azimuth mark.
Crawford, 1932 (d. M) o ooo oo oo 44 31 00.126 | 142 40 46.25 | 322 32 06.56 | Down River 4. 4292261 26,867.43 88,147.6
84 23 18.002 | 185 21 06.83 5 22 1712 | EDe Hillo ... .. ... 4.3730887 | 23,609.60 77,459.2
Cheney, 1932 (d. m.) o oo ooo oo 44 34 21.256 (206 35 35.69| 26 39 37.65 | Down River 4. 2287487 16, 933. 58 55, 536. 3
84 41 22322 236 20 53.18 56 34 45.54 | EXk Hill.__._____ 4.4956894 | 31, 3)0.46 102, 724. 4
284 26 03.80 | 104 38 44.41 | Crawford 4.3932013 | 24.728.70 81,130.7
128 06 45 Azimuth mark.
Indian, 1932 (. m.) - o oo e 44 17 58.478 | 142 26 14.94 1322 13 53.67 | Cheney....ocoooiiiimmano oo 4. 5834414 38,321. 40 125,726.1
84 23 43.543 | 181 20 21.67 1 20 39.54 4.3826167 | 24,133.30 79,177.3
Houghton, 1932 (d. m.) .o e e e oo 44 15 36.289 | 179 43 09.77 | 359 43 4. 5406320 | 34,724.18 113,924.2
84 41 14.615 | 219 46 50.24 39 59 45700964 | 37,161.77 121,921.6
259 14 03.64 79 28 4.3750645 | 23,717.26 77,812.4
Berry, 1932 (d. m.) . oo 44 10 43.593 | 148 41 11.40 | 328 38 18.57 | Houghton.._ 4.0243713 10, 577.21 34,702.1
84 37 06.799| 232 5 25.21 53 05 45.61 { Indian.__.._ 4. 3485674 22,313.48 73, 206.8
174 00 19 Azimuth mal
QGreer, 1932 (. M) ..o iiceimans 4 01 00.613 | 149 15 38.89( 329 10 03.51 4. 3210791 20, 944. 94 68,716.9
84 20 04.850 | 192 46 20.94 12 50 04.78 i 4.5080927 | 32,217.56 105, 700. 4
15 44 10 Azimuth mark.

1 No check on this position.
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GEOGRAPHIC POSITIONS—Continued
Gaylord to Mt. Pleasant—Continued

Distance
Latitude and | : .
Station longitude Azimuth Back azimuth To station
Logarithm | afoperg Feet
(meters) h
Principal points—Continued R »
McGonigal, 1932, r. 1936 (d. m.) ..o oL o ...... 44 07 18.694 4.1961315 | 15,708.38 51, 536. 6
84 43 43.085 4. 5205321 33,153.71 108, 771.8
4.0351274 10, 842.45 35,572.3
4.3572300 | 22,763.03 74,681.7
Wilson, 1932 (d. m.) . ..o 44 02 18558) 186 06 17.74 6 06 48.74 | McGonigal...._ .. .. ... .. ... 3. 9692604 9, 316. 66 , 566. 4
84 44 27.648 § 212 07 32.38| 32 12 39.22] Berrv..... 4. 2651688 18, 414.88 60, 416. 2
276 35 14.43} 96 45 55.78 | Qreer..._ ... ... ...... 4.3157774 20, 690. 80 67,883.1
36 24 10 Azimuth mark.
Williams, 1932 (d. m.) . .o _.o. 43 50 42.359 | 140 38 10.86 {320 29 00.90 ) Wilson. ... .. ._.._.._..... 4.4443990 | 27,822.68 91,281.6
84 31 15118 | 188 38 45.29 8 40 15.67 | Greer. ... .. . ... ... 4.2855939 1 19,301.63 63, 325. 4
321 47 16 Azimuth mark.
Dover, 1932 (d. M) . it 43 54 19.477| 188 13 46.27 8 14 52951 Wilson___....______.._............_. 4.1743618 | 14,940.38 49,016.9
84 46 03.694 | 241 18 33.69| 61 30 20.94 | Greer. ... 4.4127913 25, 869. 70 84,874.2
288 34 40.18 ) 108 44 56. Williams__ ... _____ ... ... 4. 3209800 20, 940. 16 68, 701. 2
175 54 17 Azimuth mark.
Coleman, 1932 (d. M) oo 43 44 32.580 [ 141 05 42.02 320 58 08.02 | Dover_.._.... .. .o oL 4.3672980 | 23,296.89 76, 433.2
84 35 08.044 | 204 30 19.67 | 24 33 00.86 | Williams. ... ... ... 4. 0984451 12, 544. 26 41, 185. 6
0 21 49.24 [ 180 21 44.78 | Silvernail.. ... ___ .. ... ... ... 4.3591343 22, 863. 06 75,009.9
41 12 16.72| 221 02 21.82{ O’Brien....._.. e 4. 4679953 | 29,376.18 96, 378. 4
92 14 11 Azimuth mark.
Little, 1932 (d. 10.) . _ . el 43 44 10.920 | 189 43 30.62 9 45 10.50 | Dover. ..o oo .oo.o.o.o......] 4.2800471 | 19,056.68 62,521.8
84 48 27.948 1242 17 02.15| 62 28 56.89 | Williams. ... ... ... .._.._....... 4. 4160004 26, 061. 56 85, 503. 6
267 47 00.77 | 87 56 13.81 | Coleman.... 4. 2531508 17,912.28 58, 767.2
321 12 58.23 ) 141 22 05.77 | Silvernail... 4.4530448 | 28,440.99 03, 310. 1
3 42 54.01 1183 42 11.18| O'Brien___..____.____...__..__..._.. 4.3325539 | 21, 505. 72 70, 556.7
182 00 11 Azimuth mark.
Supplementary points
Mt. Tom, fire lookout tower, 1932 ... __......__ 44 44 45,3071 83 50 01.5 [ 263 40 26.9 Elk Wil oo ee e 4. 256757 18,061.6 59, 257
84 08 01.914 1 120 13 48.0 | 310 06 02.1 Lewiston 4. 279098 19,015. 1 62, 385
196 39 2.1 16 41 08.8 | Comins_ ... .. 4.064038 11,588.8 , 021
Elk Hill, fire lookout tower, 1932 ', __ .. ... .._.._..... 44 43 41.71 83 42 08 263 42 07 Ex Bl ... ... 1. 244524 17. 56 57.6
84 21 37.14
Down River, fire lookout tower, 19321 __________.._.. 44 42 31.58 | 238 58 11 58 58 11 0. 714330 518 17.0
84 35 38.17
Mack Lake, fire lookout tower, 1932 .......__ .......| 4 37 00.144 | 65 48 34.6 | 245 35 31.9 4.431452 27,005. 5 88, 601
84 04 42623 1 110 32 38.3 [ 290 15 21.1 4. 539972 34,671. 4 113, 7561
119 05 34.6 298 53 40.8 4.407707 25, 568. 6 ,
Portage Lake, fire lookout tower, 1932____.______..__. 44 34 41.832 | 228 04 22.3 48 12 58.5 4.337153 21,734.7 71, 308
84 47 52.547 | 274 10 51.7 94 15 25.6 | Cheney..... 3.936171 8, 633. 2 28,324
281 43 48.8 102 01 oLt Crawford 4. 521936 33,261. 1 109, 124
Grass Lake, fire lookout tower, 1932 __......__...__. 44 31 04.453 | 246 32 54.9 66 40 21.3 | Cheney. ... . .. .. .o ........ 4. 184760 15, 302. 4' 5C, 205
84 51 58.560 | 270 02 01.8 90 22 08.1 Crawford- - 4.579781 37,899.8 124, 671
333 29 12.1 153 36 42.5 | Houghton 4. 505132 31,998.7 104, 982
Roscommon, fire lookout tower, 1932__ ___.____._.._. 44 31 39.113 ) 107 23 30.2 [ 287 15 00.2 4. 225584 16, 810. 6 55, 153
84 29 15274 | 157 18 33.6 [ 337 14 (4.9 4. 339220 21,838.4 71,648
278 38 14.1 98 42 4.7 3. 602069 7,981.2 28, 185
Ogemaw, fire lookout tower, 1932 __..___.__.__.___.. {44 29 14.16 133 38 12 313 24 27 Pown River. ... ... 4. 553239 35,747.0 117, 280
84 16 02.71 164 36 00 344 32 4 ExkRBill ... .. ... 4.443711 27,718.6 91, 137
Rose City, fire lookout tower, 1932_______._._......_. 44 26 04.743 | 47 30 05.3 227 21 29.3 4.346093 22,186.7 72,781
84 11 25617 | 120 08 37.7 | 300 00 18.5 4. 259930 18,194. 1 59, 692
157 34 00.2 | 337 26 50.3 4. 547897 35,309.9 115,848
Indian Springs, fire lookout tower, 19323______________ 44 17 5851 85 24 00 265 28 59 1. 121560 13.23 43.4
84 23 4295
Houghton Lake, fire lookout tower, 1932.____._.._..._ 44 17 37.365] 268 34 06.6 88 49 06.9 |Indian. .. .. ... .........o........ 4.456119 28,583.7 93,778
84 45 12.576 305 16 54.0 125 19 40.2 | Houghton... 3. 810657 6,466.3 21,215
354 03 03.6 174 04 06.0 | McGonigal 4. 283269 19, 198.8 62, 987
QGladwin Game Refuge, fire lookout tower, 1932..__. [ 44 09 04.918 | 344 21 18.9 | 164 23 20.6 4. 190937 15,521. 6 50, 924
84 32 12772 52 34 25.0 | 232 25 53.6 4. 313957 20,604.3 67, 599
115 01 25.9 | 294 58 01.1 3.857806 7,207.8 , 648
Harrison, fire lookout tower, 1832 ____._________.._.._ 44 01 57.710 | 225 06 22.4 45 11 33.6 4. 147597 14,047.4 46, 087
84 51 10.652 | 229 03 48.7 49 13 36.0 4.394678 24,812.9 81, 407
265 51 37.7 85 5 17.8 3. 954081 8,996.7 29, 517
Farwell, fire lookout tower, 1932 ____ ... ___.._... 43 51 10.483 | 250 15 57.5 70 24 00.1 4.217652 16, 506. 4 54,155
84 57 39.935] 271 42 04.8 92 00 2.7 4. 549213 35,417.1 116, 198
316 55 56.6 137 02 18.6 4.257429 18,086.6 59, 349
Clare, municipal water tank, 19321, ... ____.____._.__.. 43 49 09.08 | 181 37 54 1 38 03 Dover. ... i 3.981532 9,583.7 31, 443
84 46 15.92 | 261 46 24 81 5 48 Williams. oo 4. 308167 20, 331. 4 66, 704

INo check on this position.
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GEOGRAPHIC POSITIONS—Continued
Gaylord to Mt. Pleasant—Continued

Distance
Station L%g:{‘zﬁggd Azimuth Back azimuth To station
Logarithm Meters Feet
(meters) -
Supplementary points—Continued
o ’ ” © ’ ” o ! 1
Edenville, fire lookout tower, 1932__ .. .. __........ 43 48 00.348 | 63 36 03.1 | 248 27 40.8 4. 243525 17,519.6 57,479
84 22 59.063 | 114 19 36.0 {294 13 52.5 4.084956 | 12,160.6 39,897
161 18 41.6 | 341 14 27.9 4405304 | 25,427.5 1
Mount Pleasant Sugar Co., stack, 1932________...._.. 43 36 48.677 | 227 14 00.2 47 21 58.5 4. 324532 21,112.1 69, 265
84 46 40.695| 298 57 50.3 119 05 43.3 4. 245742 17.609.3 57,773
332 41 29.3 152 45 19.8 4. 214581 16,390. 1 53,773
Mount Pleasant Indian School, stack, 1932.__..._.... 43 36 48.938 | 174 13 03.9 {354 12 21.3 | Little.. ... ... ... 4.137055 13,710.6 44,082
84 47 26.2221 229 03 25.3 49 11 55.1 Coleman._. 4.339795 21,867.3 71,743
297 26 49.1 117 35 13.5 Silvernail . .. ... ... 4. 267475 18,512. 9 ,
Vicinity of Menominee
Principal poinis
Menominee R. M. No. 2 (Wis.), 1934 (d. m.)_....___. 45 05 12.886 | 69 28 06.32 | 249 28 05.72 | Menomines (U.S. L. 8.)....___...... 1. 2949730 19.723 64.7
87 35 33.124 | 207 53 14.06 | 27 59 52.26 | Rocheresu (U.S.L.8.)_......._.... 4. 4174281 26, 147.37 85, 785. 2
251 55 15.63 | 72 10 22.83 | Eagle Bluff (U.S. L. 8)..______.... 4.4684548 | 29,407.28 96, 480. 4
306 30 30 Azimuth mark.
Beach, 1934 (d. M) o oo 45 06 16.773 | 211 20.68 | 31 35 22.08 | Rochereau (U.S.L.8S.) _.o| 4.3942126 | 24,786.35 81,319.9
87 36 05.739 | 255 57.58 | 76 14 28.03 | Eagle Bluff (U.S.L. S 4.4705210 | 29, 547. 52 96, 940. 5
340 07 00.51 | 160 07 23.61 | Menominee R. M. No. 2..._........ 3. 3216385 2,097.19 6, 880. 5
307 04 51 Azimuth mark.
Sven (Wis.), 1934 (d. m.) . o e 45 09 14.834 | 75 05 58.80 | 254 50 56.80 | Menominee R. M, No. 2 28, 809. 86 94, 520.3
87 14 20.058 | 135 15 19.96 | 315 06 54.68 | Rochereau (U.S. L. S.). 22, 033. 07 72,286.8
185 30 41.75 30 46.75 | Eagle Bluff (U.S. L. 8.) 1, 602 84 52587
195 30 05 Azimuth mark.
Feich, 1934 (d. m.) oo 45 17 19.310 | 265 58 39.82 | 88 03 55.82 | Rochereau (U.S. L. S.).._.......... 3. 9873242 9,712.35 31,864.6
87 33 36.486 | 300 32 39.16 {120 46 20.03 | Sven_____.. ... _..._- J| 4.4673222 | 29,330.68 96, 229. 1
6 20 22.23 | 186 27 59.48 | Menomines R. M. No. 4.3535187 | 22, 569.33 74, 046. 2
9 19 30 Azimuth mark.
Inlet (Wis.), 1934 (d. m.) . oo ooiciiimeciaeee o1 48 18 00.431 1273 13 11.92} 93 25 03.88 | Feich. ... oo o oo 4. 3409585 21, 925. 95 71,935.4
87 50 21.034 | 320 37 47.28 | 140 48 17.24 | Menominee R. M. No. 2. ... 4. 4858917 , 612. 00 100, 432.9
332 50 08 Azimuth mark.
Sundre (Wis.), 1934 (d. m.) oo oo 45 07 47.151 | 176 02 40.21 4. 2782464 18,977. 82 62,263. 1
e ( ) ¢ ) 87 49 20.949 2‘29 18 39.50 4.4336696 | 27,143.7 89, 054. 1
284 39 41.12 42721515 | 18,713.35 61, 395. 4
250 12 20
Supplementary points
Stephenson Lookout, 1934 (d.) oo ccemmmcemaemianan. 45 25 11.490 | 354 46 26.9 | 174 47 10.4 | Felch. .. .o icivmmiiiiins 4.165472 14,637.7 48, 024
P 87 34 37.665| 30 55 57.2 | 210 45 2.6 4. 574626 37,55_1..4 123, 200
57 08 42.4 26 57 3.1 4.388593 24,467.7 80, 274
Menominee, pierhead front range light, 1934 (d.)-.-._. 45 05 50.214 | 2¢ 31 325 |204 31 155 | Menominee R. M. No.2...._.._.... 3. 102637 1, 266. 6 4,156
P Be e 87 35 00.083 | 123 30 18.4 {303 29 38.3 | Beach . __......._ ... ...o.........- 3.171866 1,485.5 4,874
253 47 46.1 74 02 36.3 | Eagle Bluff (U.S. L.8.) ..., 4. 455837 28, 565. 2 93,718
Menominee, Epiphany Church spire, 1934 (d.}.------ 45 06 28.676 | 93 30 26.0 | 278 21 36.4 | Sundre.. .. .ocooioiiieieioiaiiias 4. 217945 16, 517. 5 54, 191
i ¥ P 87 36 53.418 | 140 32 38.6 |320 23 05.6 4.442315 27,689.5 90, 845
192 03 35.9 12 05 55.7 4.312608 20, 540. 4 67, 390
280 24 49.5 109 256 3.3 3. 043455 1,105. 2 3, 626
323 06 28.7 143 07 25.6 3.466145 2,925.1 9, 597
Menominee, Menominee County Courthouse, tower, | 45 06 26.304 | 98 41 40.3 | 278 32 46.7 4. 221441 16,651. 0 54, 629
1934 (d.). 87 36 47.750 | 287 45 26.2 [ 107 45 5%.0 | B 2.984271 964. 4 3,164
324 14 244 144 15 17.3 Menominee R. 3. 446026 2,792.7 9, 162
Menominee, Lloyd’s Department Store, tank, 1934 | 45 06 23.857 [ 308 07 17.1 | 128 07 26.1 { Beach . o oo iieeieaoa- 2. 549279 354. 2 1,162
’ (d.). ’ P 87 36 18.485 | 335 33 19.0 | 155 38 511 | Menominee R. 3.381106 2,404.9 7, 890
98 37 37.7 1278 28 3.3 4. 237918 17,24.9 56, 742
139 32 53.7 {319 22 55.8 4.451604 28,204.0 92,828
Menominee, M. & M., Paper Co., Plant No. 2, tank, | 45 06 27.401 | 276 52 19.2 06 53 47.2 | Beach. . oo 3.437299 2,737.2 8, 980
1934 (d.). 87 38 10.037 [ 303 49 28.1 1283 51 19.2 4,130.7 13,5123
99 35 46.4 279 27 61.0 14,869.5 8,
143 21 36.4 323 12 57.7 26, 687. 9 87, 559
Menominee, Hoskin-Morainville Paper Co., stack, | 45 05 51.555 349 10 55.2 {169 11 02.6 1,215.3 3,987
1934 (d.). 87 35 43.554 ; 139 40 57.3 [319 30 4.7 29, 548. 4 96, 943
148 04 37.0 {328 04 21.3 917.2 _.3,009
187 25 50.3 7 27T 2.5 21,411.9 70, 249
Menominee, Hoskin-Morainville Paper Co., tank, | 45 05 52.158 | 347 08 26.0 | 167 08 350 | Menomineo R.M.No.2____.._.... 3. 094656 1,243.5 4, 080
(d.). 87 35 45.779 | 139 43 50.8 [319 33 20.8 | Inlet_____ . oo 4. 469862 29, 502.7 96, 793
150 07 59.3 | 330 07 45.2 876.3 _2,875
187 33 56.9 7 35 R.7 21,399.8 70, 209
Menominee, Superior Sugar Refining Co., brick | 45 05 58.495 } 141 02 41.0 (320 52 53.6 {5 SRS . 28, 692. 6 94, 138
stacgli]%'i (d.)?ef & € 87 36 33.078 | 190 22 32.0 10 24 37.3 Feich_.___ X 21,367.9 70, 105
317 02 07.4 | 137 02 49.9 | Menominee R. M. No.2..__....... 3.284150 1,92.8 6,312

t No check on this position.
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GEOGRAPHIC POSITIONS—Continued

Vicinity of Menominee—Continued

Marinette,

Marinette,

Distance
Station L’;gfggs ggd Azimuth | Back azimuth To station ] o
Logarithm | proterg Feet
(meters)
Supplementary points—Continued o " o " o "
Menominee, Superior Sugar Refining Co., concrete | 45 05 59.857 190 45 32.8 10 47 42.5 4.320435 21,351.8 70, 052
stack, 1934 (d.). 87 36 39.393 | 234 37 55.1 54 38 18.9 2. 955338 902.3 960
315 00 41.5 135 01 28.4 3.311746 2,050.0 6, 726
Menominee, John Davis School, stack, 1934 (d.)..-....| 45 08 37.174 7 07 09.2 117 07 49.1 3. 140287 1,381.3 4,532
87 37 01.974 | 97 41 26.2 | 277 32 426 4. 212066 16, 295. 4 53, 462
140 20 44.5 {320 20 17.5 4.437245 27,368. 1 89, 790
Menominee, Christ Evangelical Lutheran Church, { 45 06 31.726 | 304 12 21.0 124 12 43.0 2. 914370 821.1 2, 694
spire, 1934 (d.). 87 36 36798 98 00 41.4 | 277 51 39.9 4.226950 | 16,863.6 55,327
139 50 49.5 | 319 41 04.6 4. 444822 27,849.8 91,371
Menominee, St. Adelbert’s Church, spire, 1934 (d.)...] 45 06 36.583 | 204 42 18.9 | 114 43 020 | Beach. . o oo cieceaeoao _ 3.165208 1,462.9 4,800
87 37 06.527 321 40 03.0 | 141 41 09.2 | Menominee R. M.No.2............ 3.517646 3,293.4 10, 805
97 48 025 | 277 39 222 | Sundre..ooceiieiecimeeaeao-- 4. 200495 16, 199.3 53,147
Menominee, Lloyd Manufacturing Co., tank, 1934 [ 45 07 34.907 ag1 36 40.9 | 161 37 28.1 | Menominee R. M. No.2............ 3. 664637 4,619.9 15, 157
(d.). 87 36 39.766 | 342 51 31.2 162 51 55.3 Beach e 3.402103 2.524.1 8, 281
91 22 359 |271 13 36.5 SUNAre. oo 4. 221126 16,639. 0 54, 590
Chambers Island Lighthouse (Wis.), 1934 (d.).----..- 45 12 08.146] 54 29 51.4 | 234 20 10.0 | Menominee R.M.No.2_.._...__... 4. 343026 22,030. 6 72, _279
87 21 53.034| 59 52 11.5 | 239 42 06.9 | Beach . ... ... .. .ocooo.ooo-- 4.333542 | 21,564.7 70,717
151 15 20.1 331 12 16.3 4. 069204 11,727.5 38,476
Marinette, M. & M. Paper Co., Plant No. 1, tank | 45 06 18.784 {101 25 31.7 | 281 18 11.7 4. 141261 13,844.0 45,420
(Wis.), 1934 (d.). 87 39 00 145 36 30.8 | 325 28 27.6 4. 419457 26, 269. 8 86, 187
270 54 58.7 90 57 021 3. 580958 3,810.3 12, 501
204 11 37.5 114 14 04.0 3.695472 4,959.9 16, 273
Marinette, M. & M. Paper Co., Plant No. 1, stack | 45 06 20.166 145 45 38.3 1325 37 388 4. 417809 26,170. 3 85, 860
(Wis.}, 1934 (d). 87 39 05.211]271 30 41.0 91 32 48.1 3. 593852 3,925.1 12,878
234 06 18.0 114 08 48.2 3.705976 5081.3 16, 671
Marinette, Evangelical Lutheran Church, steeple |45 05 36. 266 | 144 03 40.8 | 323 54 38.0 4. 453336 28,401.2 93, 180
(Wis.), 1934 (n. d.) 87 37 35969 | 237 37 25.0 57 38 28.9 3. 368432 2,335.8 7, 663
285 01 355 105 03 025 Menominee R.M.N0. 2. oeann- 3. 444306 2,781.7 9,126
Marinette, tall steel stack (Wis.), 1934 (d.) 45 05 36.476 | 103 19 05.3
y s 19 DR 3 5. 233 09 50.7 7, 7, 14
87 36 16.713 | 141 20 16.5 |321 10 17.5 i 3(439&23 éé'gé'g 5 609
190 5% 53.9 | 10 55 0.7 3. 102746 1, 266.9 4,156
Pioneer Presbyterian Church, spire | 45 05 46.248 | 10 7.6
(Wis.), 1934 (d.). PO 1§ 37 Taso |20 17 0.6 | o3 18 548 420801 | 16,024 | 52,587
25 18 oz |15 19 3.307004 2,027.7 6, 653
M - 43.8 3. 433300 2,712 1 8,898
arinette, Gram Methodist Episcopal Church, spi £ 7
(Wis.), 1934 (d.). P P pire gg gs_; ;); 'g% :12‘2(2) g 242? 282 40 3§. 9 4.197914 15,773.0 51,749
ool e 70 57 47.4 3.325181 2,114. 4 6,937
5 3 115 18 58.1 3.477116 3, 000. 0 9, 842
Lauerman s Department Store, tank | 45 05 57.17 | 255 05 51 75 07
Wi y f 706 |(Beach ... _______ _________.______... 3.371843 354.2 7,724
(Wis.), 1934 (d.).? 87 37 49.80 | 294 34 07 114 35 4 Menominee R -l 3 516738 %m S 10, 782
Marinette, French Church of St. Joseph, statue on { 45 05 32.84 | 229 33 24 49
. . . 34 15 Beach.. ___. 3. 320370 2.091.1 6, 861
dome (Wis.}, 1934 (d.).} 87 37 1853 284 57 01 104 58 16 Menominee .| 3.377657 2, 385 9 7:26%
Marinette, Sacred Heart Church, spire (Wis.), 1934 [ 45 05 2502 | 216 24 04 36 24
' +Je 29 - 42 Beach  __..__._.___._..._. 3. 297805 1,085.2 5
Lte, Sacred ileart LAurch, spire (Wis.), o2 1 22 08 £2.00 | 220 22 Of [ 9% 0 8 | peBeh. .o oo 3 2
d.). 87 36 59.62 | 281 11 20 101 12 21 Menominee R. M. No. 2. _._.._. 3. 285190 1,928 4 gj 32
Marinette, Marinette County Courthouse, dome { 45 06 00.35 | 258 32 07
Wis. H 4 g 78 33 28 Beach. .. ..ol 3.407115 2,553. 4 8,377
(Wis.) 1934 (d.). 87 38 00.20 | 294 28 43 114 30 27 Menominee R. M. No.2..______._.. 3. 548282 3,534.1 11, 595
Sven observation tower (Wis.), 1934 (d.) ! v
(Wis.), 1934 (d.) ... . ;g (1)2 }ég; 142 37 322 37 SveD. e 1. 12509 13.338 43.76
Middle Inlet lookout t: is.
out tower (Wis.), 1934 (d.) '......_. gg l&% %) 84%5 18 09 198 09 Inlet .. L., 0. 79532 6. 242 20. 48
Esagle Bluff Li 7is.), 197 7
ag u ghthouse (Wis.), 1934 (d.)'._.__.._.__ . ;g }(4) (1); ggg 48 29 24 228 29 23 Eagle Bluff (U.S. L.S) oo oo.-. 1. 599457 39. 761 130. 45

1 No check on this position.
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED
Lake Superior

Distance
Station Latitude and Azimuth Back azimuth To station
longitude ‘ .
Logarithm | 3.4 Fect
(meters) B
o ’ 7 © ’ ” o ’ 7
Bayfleld (U.S. L. 8.) (Wis.)e— .o oL 46 50 03.16 | 208 58 43 29 36 45 Farquhars Knob (U. 8. L. 8).. ... | 5123986 | 133,041.2 436, 486
90 51 05.12 (273 21 02 94 10 04 Porcupine Mountains (U. S. L. §.) .| 4.933147 | 85,732.8 281, 275
Michigan Island Lighthouse (U.S. L. S.)..__..._.._. 46 52 16.37 | 279 10 31 99 44 02 Porcupine Mountains (U. S. L. 8.) .| 4.772765 | 59,260.5 194, 424
90 29 48.23 81 28 §7 261 13 25 Bayfleld (U. 8. L. S.)ecoaoaaat 4,.437152 | 27,362.3 89,771
Franklin shaft house No. 2(U. 8. L. 8.)............. 47 08 33.51 | 333 27 35 153 36 13 Quaquaming (U.S. L S)._......... 4.525988 | 33,572.8 110, 147
88 34 09.62 42 08 01 222 03 56 Wheal Kate (U.S. L. S.)._._....._. 4.022730 | 10,537.3 34,571
Lamson’s tree (U.S. L. S.) . oioi.o 47 12 25.56 | 316 22 35 136 26 33 Franklin shaﬁ,bouseNo 2(G.S.L.8.).| 3.995364 9,893.8 32, 460
88 39 33.57 0 53 43 180 53 35 Wheal Kate (U.S. L. 8.)...........| 4.175693 | 14,986.3 49, 168
Granite Island Lighthouse (U. 8. L.S8.).._.__..___..__ 46 43 15.03
87 24 43.04
Observatory post, Thones Hill (U. S. L. S.).......... 46 31 53,92 (160 15 00 340 13 20 Triloba (U.S. L. 8) .. e - 3.937705 8,663.7 28, 424
87 27 03.68 | 252 05 22 72 08 05 \iﬁrqsuette, old schoolhouse (U. 3. 701811 5,032.8 16, 512
)
Marquette Catholic Church (G. 8. L. 8.y ....._.._._.. 46 32 28.90 | 333 20 54 153 21 43 Carp(U. 8. L.S). .o 3. 502958 3,183.9 10, 446
87 23 54.96 1 26 13 181 26 11 Mount Mesnard (U.S. L. S.).__.... 3. 492216 3,106.1 10, 191
Marquette, dome of City Hall (U. S. L.8.)_...._.._.| 46 32 30.02 | 336 25 26 156 26 09 Carp (U.8.L.S) . ccoceeennan 3.497298 3,142.7 10, 311
87 23 46.93 4 32 12 184 32 4 Mount Mesnard (U.S.L.8)oeoe..o 3. 498269 3,149.7 ,
Marquette, M. E. Church (U.S. L. 8.)...__......__. 46 32 43.40 | 344 25 18 164 25 49 Carp (U.8. L. 8. oceceaeaa 3. 533900 3,419.0 11, 217
87 23 3.4 9 23 46 189 23 26 Mount Mesnard (U.S.L.S.)......] 3.536438 3,601.1 11,815
Marquette, old schoolhouse (U. 8. L. 8.) —__......_.. 46 32 43.98 13 20 14 193 19 46 Mount Mesnard (U.S.L.S.)._..... 3. 564624 3,669.6 12,039
87 23 18.91 | 130 36 47 310 32 24 Triloba (U. S. L. S.)._... 4.006816 | 10,158.2 33,327
Marquette Lighthouse (U. S. L. 8.) ...__.._......_. 46 32 47.92 | 285 29 18 105 46 12 Shelter Bay (U. 8. L. 8.) 4. 490605 | 30,946.0 101, 529
87 22 34.09 26 00 53 205 89 52 Mount Mesnard (U.S. L 3. 613687 4,108.5 13,479
[07:1 ¢ X 4 0 TN PR 3 TR, 46 30 56.74 80 14 11 260 13 20 Mount Mesnard (U.S. L.S.)___.._. 3. 184204 1,528.3 5,014
87 22 47.96 184 55 21 4 55 31 Marquette Lighthouse (U. 8. L. 8.} 3. 537301 3,445.9 11, 305
Schoolcm(t County, Mich.: NE corner of sec. 27, | 46 21 44.01
T.46N., R.19 W. (U. S. L. 8.). 86 39 26.96
Schooleraft County, Mich.: SE corner of sec. 4, | 46 19 06.42
T.45N., R.20 W. (U. S. L. 8.). 86 48 13.18
Delta County: NW. cornerofNE quarter of sec. 16, | 46 02 31.29
T.42N., R.19W. (U.S. L. 8.). 86 41 16.63
Delta County: SE. corner of sec. 12, T.38 N, R. 23 | 45 41 12.84
W.(U.S. L. 8). 87 06 02.66
AO91. Gillman (G.S.L.8.), 1868 ... _......___. 46 35 15.96
90 31 24.41
Little QGirls Point, stake 57, Gillman (U.S. L. S.).._.[ 46 36 31.17
80 20 01.91
A1871. Presque Isle River (U.S. L. S.)_._.........._.| 46 42 40.27
89 58 19.20
0©22. Gillman (U.S.L.8.), 1868 ..cc.......o........[ 47 44 32.96
90 22 04.53
Al. Lijeutenant Rodgers, 1868, or Gillman (U. S. L. 8.)] 47 46 35.44
80 11 20.97
0©69. Lieutenant Rodgers (G.S. L. 8.),1868..........1 47 50 45.04
83 56 13.30
©53%. Lieutenant Rodgers (U. 8. L. 8.),1868__..._.. 47 51 54.18
89 53 19.70
AX'(U.S. L. 8. e e a 48 06 11.97
88 35 15.97
Isle Royal Lighthouse (U.S. L. S.)..............._. 48 05 23.66
88 34 45.08
APoint (U. 8. L. 8.) . o0 48 04 23.62
83 34 23.00
Keweenaw Point, middle base (U. S. L. 8.), 1871, | 46 54 31.71 | 298 42 24 118 46 39 Quaquamm (U.8.L.8) e 3. 926319 8,439.5 27,689
1.1929 (d. m.). 88 28 10.80 18 31 46 198 30 58 iweenaw gomt south base (U.8. 3. 639534 4,360.5 14, 306
Mount Houghton (U.S. L. 8.),1867,1.1934.._....... 47 24 26.08 (248 38 25 68 44 57 Vulean (U. 8. L. 8.)cccuevoeeooanne- 4.077537 | 11,954.7 39, 221
87 56 29,03 | 358 30 52 178 31 45 Huron Mountains (U. S. L. 8.)——. .. 4.769445 | 58,809.2 192,943
Euast Bluff (U.8.L.8.), 1865 cccovoaeoimaaaea 47 26 45.93 287 40 38 107 48 23 Manitou Island (U. 8. L. 8.) ... 4. 143138 13,903.9 45,616
87 47 37.94 68 50 50 248 44 19 Mount Houghton (U. 8. L.S.)_..... 4.076983 11,939. 4 39,171
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Lake Supertor—Continued

Distance
: Latitude and : . .
Station : Azimuth Back azimuth To station .
longitude Logarithm | ygopors Fect
(meters)
°© ’ ” o ’ ’” o ’ 17
Manitou Island Lighthouse (U. S. L. S.),1865..._...| 47 25 11.12 | 87 09 13 266 53 34 Mount Houghton (U S.L.S)......| 4.427886 | 26,784.7 87,876
87 35 13.09 | 100 42 01 280 32 52 East Bluff (U.S. L. S.)eacoeocoae.. 4.200888 | 15,881.4 52, 104
West Bluff (U.S. L. S.),1865,1.1934_ .. ___.......___. 47 27 57.23 | 283 19 42 103 25 08 East Bluff (U.S. L.S.) e ... 3. 978502 9,519.2 31,231
87 55 00.07 15 57 51 195 56 46 Mount Houghton (U. 8. L.S)..._..| 3.831360 6,782.0 22, 251
Montreal (U.S. L.S.), 1865 . ._.__._.._._.__._...... 47 26 23.11 46 24 52 226 22 39 Mount Houzhton(U S L.S). ... 3.719358 | 5,240.3 17,193
87 53 27.99 | 146 26 30 326 25 22 West Bluff (U.S. L. S.)eeeimannns 3. 542630 3,488.4 11,445
Silver Creek (U.S. L.S.), 1865, ... ... ...coooeo_. 47 27 07.64 75 10 12 255 07 10 Montreal (U.S. L.8.)... 3.729524 5.364.4 17,600
87 49 20.50 102 11 07 282 06 57 West Bluff (U. 8. L. §.). 3. 861859 7,275. 4 23, 869
C(U.8. L. 8.), 1865 oot 47 28 27.89 | 311 00 &7 131 02 37 SlIverCreek(U S.L.S) 3.576943 [ 3,775.2 12, 386
87 51 36.48 | 31 13 59 21t 12 37 Montreal (U.S. L. 8.)-......_0.. 3.653812 [ 4,506.2 14,784
D (U.8.L.8.), 1865 oo oo 47 27 37.16 | 186 28 4l 6 28 47 C(U.8. 108 e ceceeeecmaecmans 3.197734 1,576.6 5,173
87 51 44.97 |28 45 02 106 46 48 Silver Creek (U.S.L.S)_......_.. 3. 499766 3,160.6 10, 369
©16 Gillman (U. S. L. S.) .. ..o.o ... 47 28 29.37 | 271 49 49 91 50 39 CU. S L8 eemicieeeacaaann 3.155624 1,430.9 4,695
87 52 44.78 |322 09 I8 142 10 02 DU.S. L8 3. 310004 2,041.8 6, 699
A(U.S. L.8.), 1865 e, 47 28 06.34 | 137 29 42 317 29 19 OIG Gmman (U.8.L.S)ee et 2. 984500 964.9 3,166
87 52 13.64 | 220 27 54 49 28 21 (X Q) L Y 3.010299 1,024.0 3,360
Copper Harbor astronomic station (U. 8. L. S.), 1865. [ 47 28 03.74 | 128 21 ot 308 20 26 016 omman (U S. LS. 3.105901 1,276.1 4,187
87 51 56.93 | 209 55 49 29 56 04 C LS. 2. 934823 860. 6 2,823
Copper Harbor latitude mark (U. S. L. 8.), 1865__._._ 47 28 08.85 | 122 20 47 302 20 12 016 Gmman (U.S.L.S)........ 3. 073566 1,184.8 3,886
87 51 56.98 | 216 08 57 36 09 12 Cc -3 T 2. 862132 728.0 2,388
B (U.8. L. S.), 1865 e o ooiae e 47 28 00.19 | 104 18 44 284 18 18 A(U.S. LS 2, 885337 768.0 2,520
87 51 38.11 |182 17 26 2 17 27 C(U.8. L.8.) e emeciciiaeicaeaens 2.932442 835.9 2,808
Copper Harbor Lighthouse (U, S. L. S.), 1865..____.. 47 28 28.06 1 08 29 181 08 28 B(U.S. L. 8 2.934%25 860.6 ?,823
ppe & 87 51 37.29 | 48 37 19 228 36 52 AQU.S. L8 3.006264 1,014.5 3,328
Mount Bohercia (U. S. L. S.), 1865,1. 1934 ___.___.___ 47 23 30.60 | 221 34 05 41 3% 22 West Bluff (U.S. L. S.).... _.___...| 4.011869 [ 11,012.1 36,120
88 00 48.95 !252 31 I3 72 34 25 Mount Houghton (U. S. L. S))...... 3. 756583 5,713.2 18, 744
Mount Lookout (U. S. L. 8.), 1865 (Bald Pate, 1855), | 47 26 53.15 | 261 53 02 82 01 14 West Bluff (U. 8, L.8.).c.......... 4.150276 | 14,134.4 46,373
1. 1934. 88 06 08.20 | 313 02 12 133 06 07 Mount Bohemia (U.S. L.S.).......| 3.961918 | 9,160.5 30,054
OCXXI(U. 8. L 8.) oo 47 28 05.57 | 270 54 46 91 03 32 West Bluff (0. S, L.S.).c....o..... 4175261 | 14,971.4 49,119
88 06 54.8¢4 (336 24 02 156 24 36 Mount Lookout (U, S. L.S.)__..... 3. 387458 2,440. 4 8,007
Eagle Harbor Lighthouse (U. S. L. S.)—...._..._..._. 47 27 40.03 | 256 30 06 76 32 02 OCXXI(U.S8. L.S).c. oo .. 3. 520301 3.333.0 11,099
88 09 31.92 [ 258 43 06 108 45 36 AMount Lookout (G.S. L.S)_...._. 3.653%03 | 4,506.1 14,784
Keweenaw Bay
Huron Island Lighthouse (C.S. L. S.)_._____...____. 46 57 47.74 | 327 56 42 148 00 05 Huron Mountains (U. S. L. S.)_.... 4.016230 | 11,123.2 35,493
87 59 55.83 | 103 45 15 283 16 07 Wheal Kate (U.S. L. S.)._.__.___. 4.715075 | 51,889.0 170, 239
Point Abbeye (U.S. L..8.), 1867_ ... ........._._. 46 58 02.28 95 17 14 275 05 49 Crebassa (U. S. L. S.)..._........ 4.208%71 | 19,900.8 65, 291
88 08 39.99 [ 161 11 55 341 08 01 Traverse Point (U. 8. L. §.y ... 4.319672 | 20,877.2 68, 495
Huron Island (U.S. L. S.), 1867. ... __.._......... 46 57 47.44 94 19 53 274 02 05 Crebassa (U.S. L. S.)...............] 4490956 | 30,971.1 101,611
87 59 56.35 | 138 44 14 318 33 57 Traverse Point (U. 8. L. 8.1 4.430260 | 26,931.5 ,
Tobacco River (U.S. L. S.), 1867 _......._..._...... 47 15 42.57 {342 37 22 162 45 03 Huron Mountains (U. S. L. S)_....| 4.649772 | 44,644.9 146,472
88 05 46.72 | 38 39 31 218 33 30 Traverse Point (U.S. L. S.)__._.... 4.220512 | 16,615, 4 54, 512
Bete Gris (U.S. L. S.), 1867 ... ___..._.............. 47 20 05.41 357 52 51 177 53 56 Huron Mountains (U. 8. L. S.).._..| 4.705639 | 50.773.7 166, 580
87 56 45.70 45 57 35 225 44 56 Traverse Point (U, S. L.S.)._...... 4,481389 { 30,296.3 99, 397
Keweenaw (U. S, L. S.), 1867 .. ... ...._...o...... 47 24 05.07 15 14 55 195 05 46 Huron Mountams (U.8.L.S.)..... 4.779888 | 60,240.4 197, 639
87 42 48.83 67 13 46 247 03 30 Bete Gris (U. 8. L. 8.)ccoeee oo 4.280015 | 19,035.3 62, 517
Manijtou Island (U.S. L. 8.), 1867-.. ... ......__...___ 47 24 28.74 21 2% 24 201 13 04 Huron Mountains (U. S. L. 8.)_.... 4.800718 | 63,200.1 207, 349
87 37 06.09 | 89 55 34 260 41 18 Mount Houghton (U. S. L. 8.)......| 4.367079 | 24,382.5 79, 895
Stannard Rock day beacon (U. S. L. S.), 1867....._.. 47 10 37.77 58 13 57 27 43 17 Huron Mountains (U 5.L.8)..... 4.796764 | 62,627.3 205,470
87 13 2251 | 124 56 26 34 31 15 Vulean (U.S. L. 8.) oo 4.720352 | 52,523.3 172,320
Schultz (1865) (U.S. L.8.) __.oooiiiiiiao . 46 51 37.27 | 202 26 49 22 30 04 Crebassa (U.S. L. 8.) .o ooooeoi.. 4.170701 | 14,815.0 48, 606
88 28 45.31 | 246 21 41 66 32 11 Middle (U.S. L. 8.)cceene e 4.299513 | 19,930.3 65, 388
Au Village (U.S. L. 8.), 1865 _.___._.o..oo.......__. 46 51 05.43 99 41 20 279 38 01 Schultz (U.8. L. 8.y oo 3.767870 5,859.6 19, 224
88 24 12,62 | 179 35 09 359 35 05 Crebassa (U. 8. L. S)ooccc........| 4.166536 | 14,673.6 48, 142
Bendery (1865) (U. 8. L. 8.). .. ... oo, 46 45 30.32 | 170 56 56 350 55 54 Schultz (U.S. L. S)_...ooo. ... 4.050735 [ 11,474.5 37, 646
88 27 20.09 | 200 59 40 21 01 57 Au Village (U. 8. L 802101000000 4044744 | 1100852 36, 369
Portage Entry Lighthouse (U. 8. L. S.)._.._......... 46 58 41.06 | 344 59 55 165 01 44 Quaquaming (U. S. L.S)_.......... 4.085375 | 12,172.4 39,936
88 24 50.04 | 38 00 09 217 58 35 Kiw%enaw Point nonh base (U, 8. 3.648137 | 4,427.3 14, 525
. 8.)
Crebassa latitude post (U. 8. L. S.). . occemoeeao . 46 58 40.94 | 200 55 51 11 03 32 Middle (G.S. L.S.) oo, 4.154985 | 14,288 .4 46,878
88 24 53.09 (34 42 03 164 43 54 Quaquaming (U. S.'L. S.)... 4.085839 | 12,185.4 39,978
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued
Lake Superior
Distance
; Latitude and : : .
Station : Azimuth Back azimuth To station :
longitude Logarithm
g (meters) Meters Feet
o , r” o ’ r” o ’ ’
St. Ignace (U. S. L. S.) (Canada), 1867,r.1872(d. m.)..} 48 47 18.927 | 358 19 05.9 {178 21 41.6 | Vulean (U. 8. L. S.). . _..__........ 5.174100 | 149,313.8 489, 874
87 51 06.752 | 35 48 05.0 | 215 16 159 Isle Royale East (U, S. L. 8.) 4,955023 | 90,161.9 295, 806
Tip Top (U. S. L. 8.) (Canada), 1867, r. 1871 (d. m.). . {48 16 24484 | 56 11 52.3 | 234 652 12.9 | Vulean (U.S.L.S).... ...._._. R 5.210845 | 162, 496.9 533,125
8 00 12,193 | 113 27 06.9 | 292 04 00.5 | St.Ignace (U.S.L.S.)eeee ... .. 5.170413 | 148,051.6 485,733
Michipicoten (U S. L. S.) (Canada), 1869, r. 1873, | 47 45 21.369 | 77 14 07.2 | 255 49 27.0 | Vulcan (U. S. L 330 5.169573 | 147,765.5 484, 794
p. 1. 1894 (d. m.). 85 52 58,274 1171 09 46.6 | 351 04 24.0 Tip Top (U. S, L. 8.) 4.765243 | 58,242.9 191, 085
309 38 11.0 130 34 29.4 Mamainse (U. S L. S. 5. 099895 | 125, 862. 1 412, 933
Paugon (U. S. L. S.) (Canada), 1869 (d. m.)—-......__ 47 57 24.745| 45 54 49.5 | 225 41 10.0 | Michipicoten (U. S. L. 4.505779 | 32,046. 4 105, 139
85 34 33.067 | 138 02 06.2 | 317 43 00.3 | Tip Top (U.S. L. S.). 4.676350 | 47,462. 4 155,716
Gargantua (U. 8. L. S.) (Canada), 1869, r. 1895 (d. m.) | 47 34 42.225 (335 06 32.1 155 23 01.6 | Mamainse (U.S. L. S 4,829635 | 67,551.5 221, 625
84 58 54.537 12 24 02.1 192 12 05.0 Crisp(U.S. L.S). _ocoeen oo 4.985228 1 96, 655.8 317,112
106 35 38.3 285 55 40.4 Michipicoten (U. S. L. S.) ... ... 4.848148 | 70,493.3 231,277
133 35 59.9 | 313 09 36.5 Paugon (U.S. L.S.)._.o.......__.. 4.787232 | 61,267.8 201, 009
Batchewana middle base (U. S. L. 8.) (Canada), | 46 53 15.84 ;357 08 47 177 09 06 Havilland (U.S. L. S)....._....... 4.045167 | 11,096.0 36,404
1895 (d. m.). 84 28 13.61 145 56 32 325 50 31 Mamainse (U.S. L. S.)............. 4,270612 | 18,647.1 61,178
Whitefish Point latitude post (U. 8. L. 8.), 1867___._. 46 46 06.10
84 57 26.46
Robbins (U. 8. L. S.), 1895 (d. M) e cvmuemocaaaeene . 46 38 04.98 | 200 49 21 20 52 38 ‘Whitefish Point (U. 8. L. S.) ....... 4207348 | 16,119.4 52,885
85 02 03.24 |251 01 38 81 14 58 Parisian Island (U.S. L. S8.)___._._. 4.374181 23, 669. 1 77,654
Salt Point (U. S. L. S.), 1896 (d. m.)__...._.._........ 46 28 12.29 | 167 23 30 347 19 14 Whitefish Point (U. 8. L 9 ) DN 4,533953 | 34,194.2 112, 185
84 51 41.39 | 204 49 57 24 55 44 Parisian Island (U.S. L. S.)__.._... 4.383687 | 24,192.8 79,373
St. Marys River
Lake George Lighthouse (U. S. L. 8.), 1893_..___._._._. 46 24 38.57 | 160 23 39 340 20 01 Rankin Mountam (U.8.L.S)..... 4.280678 | 19,084.4 62, 613
84 08 54.77 | 273 41 02 93 45 49 Laird (U. 8. L. S.) .o 3. 930296 8,517.2 s
Phillips (U. 8. L. 8.) (Canada), 1893 (d. m.).—__._..._| 46 28 33.53 87 28 37 267 06 43 Larke (U.S. L. 8 ..c........._.... 4. 587577 | 38,688.1 126, 929
83 53 08.72 112 05 39 291 50 34 Rankin Mountain (U.S. L. S.)..... 4.457189 | 28,654.2 94,010
Sault Ste. Marie Observatory, west pler (G. 8. L. S.), | 46 30 05.04 | 158 59 52 338 58 12 Korah (U.S. L. S.) . ccoee s 3.913877 8,201.2 26, 907
1893 (d. m.). 84 20 56.39 178 06 38 358 06 29 Azimuth (U.S. L. S.) et 3.907144 8,075.0 26,493
Green Bay
N Latitude and Latitude and
Station longitude Station longitude
o ’ ’” o ’ "
Round Island (U.S.L.8.), 1864 . ..o oo ... 45 44 53.29 || Flat Rock (U.S. 1., S.), 1863 . .. o it L 45 47 20.86
86 45 52.44 87 03 24.45
Garden Bluff (.. L.8.), 1864 oo ool 45 46 55.16 || E (south) (U. S. L. 8.), 1863 o ome oo 45 49 52.65
8 37 49.63 87 00 14.99
Chippewa Point (U.8.L.8.), 1864 - oo e 45 43 12.73 || Bluff (U. 8. L. S.), 1863 . . o .. et e 45 50 00.20
86 50 33.60 87 02 35.86
8t. Vidal Point (U.8.L.8.), 1864 oo el 45 47 41.27 || Aeast base (U.S. L. S.), 1863 ... oo e, 45 50 52.35
8 47 01.61 87 00 02.71
Middle Bluff (U.S. L. 8.), 1864. ... 45 43 29.07 || D (U. 8. L. 8.), 1863 .o e 45 50 53.78
86 39 58.82 8 58 52.15
Indian Point (U.S. L. S.), 1864. ..o oL 45 50 31.48 || C (U, 8. L. S8.), 1868, . oo i 45 52 16.51
8 43 08.62 87 00 18.23
Stony Point (U.8. L. 8.), 1864 ... ... 45 50 09.7. B west base (U. 8, L. S.), 1863, ... i iieiiiiiei. . 45 51 21.23
86 38 53.37 87 01 22.33
Valentine Point (U.S. L. S.), 1884 _ ... e 45 50 46.25 || E (north) (U.S. L. S.), 1863 .o 45 51 52.28
86 32 24.27 86 57 50.84
Porcupine Point (U.8. L. S.), 1864 . ... . ... 45 52 37.56 || F (north) (U.S. L. S.), 1863, i i 45 53 35.70
8 35 56.26 8 59 02.68
Fishdam (old) (U. 8. L. 8.), 1864 .. oo e i 45 53 27.96 || G (north) (U.S. L. S.), 1863 . ..ot et 45 53 00.52
8 32 20.85 86 56 50.54
8t. Vidal Island (U.8. L. 8.), 1884. . . ooeoeo oo 45 48 00.83 | H (U. 8. L. 8.}, 1863, oo it 45 53 57.06
86 45 37.40 8 56 55.78
8and Point (U.8. L. 8.), 1863, oo oo e 45 44 41.18 || I (mouth of Whitefish River) (U.S. L. 8.),1883.....__.__....._....... 45 54 28.20
87 02 40.06 86 57 44.04
G (south) (U. 8. L.8.), 1863, et 45 42 23.17
8 59 04.08

811

'S

[AdQS DILIAOUD ANV ISV0D

.
10

A

NOLLVTIADNVINL

N1

NVOIHIIW

611



GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Lake Michigan, north end

Distance
Station Latitude and Azimuth Back azimuth To station
longitude ) ) Logarithm N
(meters) Meters Feet
- ’ e o ’ " o ’ rr
Boyers Bluff (old) (U. 8. L.S.) (Wis)), 1864......_... 45 25 12,72
86 5 10.79
Peninsula Point (U.S. L. S.), 1864 ... ............. 45 40 04.49
86 58 01.75
Ford River (0ld) (U.S.L.S.), 1864. ... ... ....... 45 41 14.02
87 06 0L.92
Burnt Blaff (old) (U.S. L. S.), 1864 ... ... .. 45 41 09.60 15 20 07 195 15 35| Rock Island (U.8.L.S8.)._........_. 4, 494949 31,257.1 102, 549
86 42 39.15 73 34 48 253 12 05| Bark River (U.S. L.S.)............ 4.634322 43,084.6 141,353
South Fox (1860) (U.S. L. S.), 1860 ... .. ._........ 45 24 57.97 90 13 24 268 32 33| Rock Island (U.S.L.S) ... ..... . 4.874183 74,848.5 245, 565
85 51 37.00 114 36 26 204 00 00 | Burnt Bluff (old) (U S L.S)...... 4, 862618 72,881. 6 239, 112
Northwest Manitou (1864) (U.S. L. S.), 1864....___.. 45 09 22.98 115 40 58 295 08 07 | Rock Island (U.S.L.S).__....__.. 4.825512 66,913. 2 219, 531
86 02 45.98 206 43 55 26 51 51| South Fox (1860) (U. S L.8)eenes 4. 509705 32,337. 4 106, 094
Cat Head (1860) (U, S. 1..8.), 1860 . ... _.._......... 45 10 58.07 85 09 56 264 51 43 | Northwest Manitou (1864) (U.S.L.S.) 4. 528602 33,775.5 110,812
85 37 05.18 143 51 35 323 41 15| South Fox (1860) (U.S.L.S.)....... 4. 507076 32,142.2 105, 453
Middle Village (U.S.L.S.), 1860 .- .___.____.._..__. 45 34 42.32 22 21 36 202 15 28| Pine River(U.S.L.S.). ... ... ... 4.471059 29, 584. 1 97, 061
85 06 13.40 96 03 44 275 46 53 | Beaver Island (1860) (U S.L.S.)..... 4, 489213 30,849.1 101, 211
Pine River (U.S8.L.8.), 1860 ... oo ..ceo_... 45 19 55.77 101 12 47 280 46 36 | South Fox (1860) (U.S.L.S.)....... 4. 689450 48,9015.9 160, 485
85 14 50.24 147 30 32 327 19 51 | Beaver Island (1860) (U.S.L.S.). . . 4. 559406 36,258.2 118,957
Hat Island (U.8.L.S.), 1853, ... .o iee . 45 49 01,63 330 04 46 150 13 10 | Middle Village (U.S.L.S.)_....... 4. 485553 30, 588. 1 100, 354
85 17 57.11 33 28 38 213 20 09 | Beaver Island (1860) (U.S.L.S.).... 4, 446658 27,967.8 91,758
Pt. aux Chenes (1853) (U.S.L.S.), 1853 . ... 45 55 39.58 20 56 14 200 48 04 | Middle Village (U S L.S).. 4. 618482 41,541. 5 136, 291
84 54 48.71 67 49 48 247 33 12 | Hat Island (U.S R 4. 510102 32,367.0 106, 191
d(U.8. 1.8, 1853 . e 45 45 33.91 102 5 00 282 43 28| Hat Island (U.S.L.S.) ... ........ 4.459814 28,828.0 94, 520
"84 56 15.94 185 44 20 5 45 23| Point aux Chenes (18&3) (C. S.L.§ B 4.274020 18,794.0 61, 660
Grand Traverse Lighthouse (U.8.L.S.),1860...._ ... 45 12 36.85
85 32 59.84
North Fox (1860) (U.S.L.S.), 1860 - ._....._....__.. 45 28 09.85 200 06 56 110 29 26 | Pine River (U.S.L.S.)....._._..... 4, 643045 43,958.7 144,221
85 46 25.82 48 48 55 228 45 13 | South Fox (1860) (U S.L.8)....._. 3.953780 8,990. 4 29,496
Beaver Island Lighthouse (U.8.L.8.), 1860 ___.___.. 45 34 32.30 316 34 01 136 47 5% | Pine River (U.S.L.S.). ... ....._. 4, 570457 37,192.6 122,023
85 34 24.49 51 45 42 231 33 26 | South Fox (1860) (U.S.L.S.)....._. 4. 456106 28,582.9 93,776
Waugoshance Lighthouse (1853) (U.S.L.S.),1853__._. 45 47 14.21 101 41 24 28! 32 28| HatIsland (U.S.L.S). ... ....... 4.216751 16,472.2 54, 043
85 05 29.94 221 29 47 41 37 27 | Point aux Chenes (1853) (U.S.L.S.). 4.319153 20,852.3 68,413
Biddle Point (U.S.L.S8.), 1854 .. ... .......__. 46 04 31.72 282 36 18 102 48 51 | Manitou Payment (U S.L.S)...... 4362516 23,041.8 75, 596
85 22 41.21 347 56 31 167 59 55 | HatIsland (U.S. L.S.) oo .. 4. 467770 29,360.9 96, 328
Point Paterson (U.S.L.S.), 1854. . _._....__........ 45 58 03.97 240 39 07 60 51 02 Biddle Point (U.S.L.8)..._....... 4.389207 24,502.3 80, 388
85 39 15.10 260 51 29 81 15 56 | Manitou Payment (U.S.L.S.)..._.. 4.647634 44,425.7 145,753
QGarden Island (U.S.L.S.), 1854 ... _._..o...._.. 45 49 19.19 147 24 24 327 18 38 | Point Paterson (U.S.L.S)......_.. 4, 284228 19, 241.0 63,127
85 31 13.72 201 20 37 21 26 46 | Biddle Point (U.S.L.S.).__.__.__... 4, 480858 32,259.2 99, 275
Scott Point (U. 8. L.8.) ..o, 45 57 34.30 254 04 52 74 06 40 | Point Paterson (U.S.L.S8.)_ ... ... 3. 524023 3,342.1 10, 965
85 41 44.38 318 17 01 138 24 34 | Garden Island (U.S. L. S ) __________ 4.310879 20,458.7 67,122
High Island (U.8.L.8.), 1834 e o 45 43 54.07 184 58 55 5 00 11 | Point Paterson (U.S.L.8.). 4, 420617 26, 340. 1 86,417
85 41 01.34 231 36 32 51 43 33 | Garden Island (U. S L.S. 4, 209095 16,184.3 53,098
Seul Choix (U.8. L.S.) oo oL 45 55 14.34 289 43 54 110 00 43 | Garden Island (U.S.L.S 4. 508629 32,257.4 105, 831
85 54 40.27 319 49 58 139 59 45| High Island (U.S.L S.). 4. 438568 27,451.6 90, 064
Gull Island (U.S8.L.S.), 1855 ... ._o_.... 45 42 08.93 166 01 17 345 57 56 | Seu) Choix(U.S.L.S.).___. 4. 397795 24,991.7 81,994
85 50 00.12 241 15 57 61 29 24 | Garden Island (U.S.L.8. )..___.._._ 4, 442958 27,730. 5 90, 979
Straits of Mackinac
Point St. Martin (new) (U. S. L. 8.), 1851, r.1896 (m.)} .| 45 58 10.14 302 02 58 122 07 14 | Goose Island (T.S. L. Sy ......... 3. 956924 9.055.7 29,710
84 31 55.52 27 47 06 207 43 29 | C. Mackinac Island (U S.L.S.)-... 4, 146334 14, 006. 6 45,953
Point Fuyard (new) (U.8.L.S.),18%.___......___.. 45 57 0136 42 40 56 222 39 34 | Goose Island (U.S. L.S.).___..._... 3. 562806 3,654.3 11,989
84 24 04.32 58 27 11 28 17 55| C. Mackinac Island (U S L.8).... 4, 292030 19,589.8 64,271
McGulpin Point Lighthouse (1896) (U.8. L. S.),18%..1 45 47 13.62 213 54 10 33 56 52 | D.St. Ignace (U. 8. L. 8.) 3. 042492 8,759.8 28,739
84 46 22.67 221 20 19 41 35 39 | Robinson (U.S. L.S.). 4. 619681 41,657.3 136, 671
St. Ignace, smokestack (U.8.L.S.), 189%6....__._...... 45 51 18.37 57 32 48 237 32 33 | D.St. Ignace (U.S. L. S.). 2.729616 536.6 1,760
84 42 15.22 169 26 54 349 26 08 | Rabbit Back (U. 8. L. 8.). 3. 876081 7,517.6 24, 664
Magnetic station (Mackinac), west base (U. S. L. | 45 47 21.17 214 37 56 34 40 37 | St.Ignace (U.S. L. 8)ceee oo 3. 932104 8,552.7 28,060
8.), 1886. 84 46 21.49 27 47 55 57 54 39 | C. Mackinac Island (U.8.L.8))..-- 4. 157200 14,361. 5 47,118
B. Mackinac,east base (0ld) (U.S. L.S.)...........{ 45 44 3240 165 21 16 345 19 30 | D.St. Ignace (G.S. L. S.).......... 4, 102365 12,658.0 41, 529
84 40 07.87 197 3¢ 38 17 41 54 | C. Mackinac Island (U.S. L.S).... 4.129976 13,488.9 '
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Straits of Mackinac—Continued

Distance
. Latitude and : i To station
Station longitude Azimuth Back azimuth Logarithm Meters Feet
(meters)
o 1 " o s u o+ ) 4. 308055 20, 326. 1 86, 687
ine River (U. S, L. 8.), 1851 e icceaolt 46 02 25.49 356 06 20 176 07 06 | C. Mackinac Island (U.S8. L. S.).... - 30805 , 326. 3
H. near Pine River (U. §. L. 8.), 1831... 84 38 0217 | 27 21 03| 207 17 15 | Rabbit Back (U. . L.§.). 4172163 | 14,864.9 48,769
7 14,006.7 45, 954
i i J...| 45 58 10.13 27 47 10 207 43 32 | C. Mackinac Island (U 4.146336 . , 954
1. Point St. Martin (U. 8. L. 8.), 1851, r. 1896 (m.) Rl v 74 n 3 50 03 26 | Rabbit Back (U. 8. L. 8. 4. 194702 15, 656. 8 51,367
103.9 52,834
< |5 J R 45 55 34.34 61 57 58 241 50 04 | C. Mackinac Island (U. 4. 206930 16, . A
K. Goose Island (north end) (U. 8. L. 8.).. 5 o X3 122 07 13 302 02 57 | L. Point St. Martin (U, 3. 956914 9,055.5 29, 710
107.4 65, 969
i i j.S.L.8.), 1849 ... ..., 45 55 58.04 65 39 11 245 29 01 | C. Mackinac Island (U 4. 30§35§ 20, N
L. Point Fuyard (U. 8. L. 8., 1849 84 22 49.02| 109 10 00| 259 03 27 | I.Point St. Martin (U 4.005397 | 12,4565 40,868
16,070. 6 52,725
i ighthouse (U. 8. L. S.), 1849 __._......._ 45 48 37.64 109 15 08 289 06 44 | C. Mackinac Island (U. 4, 206(_)1_51 3 7
Bois Blanc Lighthouse (U. 8. L. S.), 1849__. 5 o 12. o 193 00 55 13 02 40 | L. Point Fuyard (U. S. 4.144772 13, 956.4 45, 789
- 5 22,363.7 73,372
i peceee--..] 45 46 19.14 115 23 2 295 12 15| C. Mgcklnac Island (U. 8. L. S.). .. 4, 349544 , 36
0. Bois Blanc Island (U. S. L. 8.), 1851..... 8 e 13 fo H) 353 58 20 | L. Point Fuyard (U.S. L. 8. .. 4. 254600 17,972.1 8,
i 25,889.5 84,939
N i i J . wemeeeeeo..| 45 57 56.72 33 46 22 213 38 24{O. Bo.xs Blanc Islang (U.8. L. 8)... 4.413123 y
N. Beaver Tail Point (U. S. L. §.), 1851_. is o7 .12 BN 257 19 02 | L. Point Fuyard (U. 8. L.S).-..| 4221052 | 16,6361 54, 580
9.7 56,068
i .08 91 32 02 271 22 36 | O. Bois Blanc Island (U. S. L. 8.)... 4.232735 17,089.7 6,
Spectacle Reef water station (U. S. L. S.),1851..._.. .. g 32 ?«? (0)0 3 05 23 353 00 54 | N. Beaver Tall Point (U. S. L. §.)..| 4345080 22,135.0 72, 621
- : 7 125.8 59, 468
i .- 46.81 97 03 06 276 53 06 | L. Point Fuyqrd (U. S.L.S)e..-- 4.258':’9i 18, 125. 5
M. water station (1851) (U. 8. L. 8.)oemmocecicnnnn.. 32 gé 54.05 163 20 04 343 19 06 | N. Beaver Tail Point (U. S. L. S.)..| 3.786797 6,120.6 20, 081
. 100.1 23,204
.......... 45 58 03.64 31 09 19 211 07 16 | M. water station (1851) gU S L 9) 3. 851266 7 3
E’ofE.P.S8.(G.8. L.8.), 185 oo oeen. 84 06 03.61 87 46 04 267 43 03 | N. Beaver Tail Point (U. S -- 3.734739 5,429.2 17,812
i J . 356607 22,678.1 74,403
Point St. Vital (U. S. L. 8.), 1851 e oo oeeiaeeeee ésg 269 % 2? 28 29 15 208 23 16 SPI::.CtSaS{e Reel, water station (U. S 4.3 7 7
’ 98 38 08 278 30 39 | N. Beaver Tail Point (U. 8. L. 8.).. 4.134022 13,615. 1 44, 669
Mast (U, 8. L. 8. oo 45 34 28.60 142 39 07 322 29 53 | O.Bois Blanc Island (U.S. L. S.)._| 4, 441272 27,623.1 90, 627
84 08 26.09 180 52 07 0 52 18 Spﬁctsst):]e Reef, water station (U. S. 4.332547 21, 505. 4 70, 556
Round Island astronomiesl station (U. S, L. 8.), 1853.] 45 50 06.76 104 15 43 284 11 31 | D.St. Ignace (C.S. L.S.)__.._..... 3. 893446 7,824.3 25,670
84 36 44.73 173 27 22 3583 27 12 | C. Mackinac Is]und (U S.L.S.).._. 3. 405759 2,545. 4 8,351
P(U.8.L.8.), 1851 ... 45 48 21.21 81 53 11 261 45 10 | A. Mackinac, We<t b'a%(U S.L.S)..| 4.165563 14,640.7 48,034
84 35 1145 118 24 14 208 18 55 | St. Ignace (U.S. L. S) oo ... 4.037783 10,909.0 35,791
Q(U.S.L.B.), 1849, .. ... .. . ... 45 44 30.54 158 22 02 338 19 20 | D. St. Ignace (C.8S. .Sy ... 4.121819 13,237.9 43,431
84 38 50.01 213 31 29 33 34 06 . L. 8) 3. 931715 8,545.1 28,035
R(U.S. L. 8., 1858 oo 45 45 41.22 77 16 28 257 11 09| Q(U.S. 1. 3. 994472 9,873.5 32,393
81 31 24.51 135 14 14 315 11 32 | P(U.S. L. 3. 842567 6,959.3 22,832
S(U.8.L.8.), 185 .o 45 42 33.34 168 19 13 348 18 00 | P (U.S. L. 4.04010% 10, 967. 5 35,983
84 33 28.63 204 48 56 24 50 25| R(U.S.L. 3. 805592 6,391.3 20, 969
T (U8, LS.yt e 45 44 03.98 60 22 30 240 19 47 | S(U.S.L. 3.752587 5,657.0 18, 560
84 29 41.29 43 23 37 33 22 3| R(U.S. L. 3, 572928 3,740.5 12,272
U(U.8. 1.8, 1851, . oeei .. 45 40 22.23 131 06 52 311 04 18 |S(U.S. L. 3. 780478 6,158.5 20, 205
8 29 51.13 182 19 18 2 19 27| T(U.S. L. 3. 835809 6,851. 9 22,480
V(U.8.L.8.), 1849 ... ... 45 43 50.07 10 43 45 190 43 05 | U (U.S. L. 3. 814979 6,3531.0 21,427
84 28 57.96 67 59 38 247 5 24| S(U.S. L. 3. 800373 6,315.0 20,718
X (U.8.L.8), 1850 oo i 45 43 13.12 83 33 35 263 27 38 | S(UG.S. L. S). . 4.036047 10, 865. 4 35, 648
84 25 09.49 103 01 34 282 58 51 | V(U.S. L. S.) e 3. 705058 5,070. 6 16, 636
W (U.S L.8.), 1850 ... 45 40 10.40 143 58 42 323 55 59 | V(C.S.L.S). oo 3.923661 8,388.0 27,520
84 25 09.82 180 04 22 0 04 22| X(U.B8. L. 8o 3.751382 5,641.3 18, 508
Y (U.8. L.8), 1850 oo 45 39 50.56 95 00 00 204 56 07 | W(G.8. L.S) . e, 3. 849515 7,071.6 23, 201
84 19 44.37 131 40 08 311 36 15| X (U.S8. L. S oo 3.973703 9,412.5 30, 881
Cheboygan Lighthouse (1851) (C. S. L. §.), 1851_____ 45 40 10.29 180 10 55 0 10 55} X(U. 8. L. S oo oo 3.751624 5,644.5 18, 519
84 25 10.31 274 54 09 M 58 02| Y(U.S. L.S )i 3.850156 7,082.0 y
Z (U8 Lo 8 e e 45 38 05.22 | .
B4 12 B5.64 |- i
20f E. P. 8., 1849, northwest pomt of Isle Brule, or 45 58 50.25 ...l e
Great St. Martin Island (U.S. L. S.). 84 38 O7.44 | ... e
G or 8 (onmainshore) (U.8. L.8.)......_.._.......__ 45 88 2194 | .l e
84 41 05.33 |- e
VOlE. P.8 (U.8. Lu8.) oo 45 88 59.73 || e
84 16 17.84 | e e
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Straits of Mackinac—Continued

Station

Latitude and

longitude

Azimuth

Back azimuth

Distance

To station

Logarithm
(meters)

Meters

Feet

PofE. P. S., 1851, Les Cheneaux (U. S. L. S.).......
YofE P.S. (U. 8. L S iemmieeeeeeea o
3onIsle Brude (U. 8. L. 8.} oo ocmrmmmaee e,
W 1849 (Goose Island Reef) (U.S. L. S.).............
PofE.P.S.(G.S. L. S.), 1849 ... oo
YofE. P .S (U. 8. L. S e

Detour Lighthouse (1849) (U. S. L. 8.) ... _.

o

St. Marys River

. : 7 28,357

32 00.54 7 59 25 217 56 24 | Iroquois (U.8. L. 8. coee eiuonn 3.936673 8,643.2 ,

S"E‘d“’n? e Cep (U. 8. L. §) (Canada), 1893, . 1894 gﬁ 25 ?8?0 124 18 43 324 12 37 | Parisian Island (U. 8. L.S§) 1100 4.263786 | 18,356.3 ,
T 7 27,210

3 30 245 59 12 | Iroquols (U.S. L. S oo _.ooooc 3. 918741 8,203.6 g
A (U.S.L.8.) (Canade)o.ormmoe e Bl BB R 3% 24 17| South Gros Cap (U, S. L&y 3.614695 |  4,118.1 13,511
: 784447 6,087.6 19,972

3 121 00 O4 300 57 07 | Iroquois (U.S. L. S) ... 3. 784447 s ,9
T(U. 8 L8,y g % 3?2.?43 199 56 54 19 58 15| A(U.S. LS aemeaa e 3.840051 6,919.1 22,700
7 197.2 20, 332

7 .62 46 05 42 226 03 10 | I (U.S. LS. ioe oo aenees 3.792104 6.

B (U.8. L. $) (Canada) —ooooeoeminaiinaann o B ES e B | 36 2 45| A(U.S LSy 3483517 (  3,04.5 :
M(U.8.L.8.) L 46 26 01.23 102 40 02 282 37 08 3. 719453 5,241.5 17,196
81 31 2491 173 12 38 353 12 16 3.730168 5,484.9 17,995
10(U.8.L.8.) (Canada). .. ..o.oooooo .. " 45 28 0892 1119 49 191 19 22 3.601333 4,021.0 13,192
[ 84 30 47.90 64 41 06 244 37 45 3. 814971 6,530.9 21,427
15, Ripley (U. 8. L. 8.y oo oo C 48 26 48.75 54 17 21 24 16 12 3. 400252 2,513.3 8,246
} 8t 29 49.32 153 12 30 333 11 48 3. 442970 2,773. 1 9,098
12(U.S.L.8.)(Canad8) ... ._._.....coooo._.... .\ 46 27 50.56 42 39 56 222 38 56| 15, Ripley (U.S. L.S). ... ... 3.414114 2,594.9 8,513
84 28 26.93 100 41 20 280 39 38 | 10(U.S.'L.S). ... ... 3. 485857 3,061.0 10, 043
17 Q0. 8. LS. e e 45 26 2231 108 06 13 288 04 48 | 15 Ripley (U.S.L.S) ... .. 3.419797 2,620.0 8,625

84 27 52.2% 164 48 16 344 47 51|12 (U.S. L. S). ... IR 3.450788 2,823.5 9,
N(U. 8 LS e oo 45 28 13.77 121 38 191 21 34 [17(U.S. L.S) e oo . 3. 545369 3,510.5 11,517
84 27 19.84 63 24 12 243 23 24 | 12(U.S.L.Sy._. LIl 3.204395 1,601.0 5,253
C(U.S.L.S.)(Canada)...ooooooooe . 46 28 35.24 325 02 23 146 02 39 | N(U.S. L.S) oo . 2.922482 836. 5 2,744
81 27 41.74 3% 21 10 214 20 37 |12(U.S.L.S). .. J LIl 3. 232685 1,708.8 5, 606
O(U.8. L8 e 46 28 356.13 56 27 57 236 27 22| N(U.S. L.S)......o ... 3. 096648 1,249.2 4,008
8¢ 26 31.03 90 08 44 270 07 52| C(U.S.L.8.) [l llllT 3.178332 1,508.5 4,949
E(U.8.L.8.) (Canada)...__._._._.__......_..__.._._ 46 30 00.97 1 49 15 181 49 12 O(U.S. LS. 3.418493 2,621.2 8,600
81 26 27.12 31 19 09 211 18 15{ C(U.S. L. Sy ...l 3. 486032 3,062. 2 10, 047
D(U.8.L.S.)(Canada) ...._...._._....._...__. . 46 29 48.74 250 07 3t 80 08 45 ) E(U.S. L. S)uiein . 3.343204 2,204. 4 7,232
84 28 03.97 315 27 04 165 27 23| C(U.S.L.S.)....._..._ .0l 3.364114 2,312.7 7,588
P (U8 LS. oo 45 29 0%.92 55 18 58 235 18 08| O(U.8. L.8) oo ... 3.250174 1,779.0 5,837
84 23 22.45 139 22 31 319 21 44 | E(U.S. L. Syl 3.323910 2.117.9 6,948
02(U.S.L.8) (Canada) . __._._....._..._....___._ 46 30 19.34 37 47 18 217 46 19| P(U.S. L. S) oo e . 3. 439503 2,751, 1 9,026
84 24 03.42 79 31 47 259 30 03 | E(U.S. L.S.)...___ LT 3.493614 3,116.1 10,223
R(U.S. L. 8. e 46 29 22,30 119 14 04 209 12 51 | E(U.S. L.S.) . .oeoaeie . 3.388371 2,445.5 8,023
84 24 47.05 207 50 26 27 50 588 | 02(U.S. L.S). ..l 3.299208 1,991 6 6, 534
3(U.8 LB e e L 45 290 3344 81 53 00 261 51 38 | R(U.S.L.S)...o oo .. 3.385010 2,432.3 7,980
81 22 5415 133 49 02 313 48 11| O2(U.S. LS.l 3.311135 2,047.1 6,716
A2(U0.8.L.8.)(Canada)._.____....__........._.__. 45 30 32.%4 337 19 08 157 19 34 |3(U.S. L.S.). ... ... 3. 298359 1,987.7 6, 521
84 23 30.09 59 36 27 239 36 03] O2(U.S.L.8). . _.LlT 2.915927 824.0 2,703
T(0. 8. L 8.) oo 46 30 04.13 34 40 58 214 40 35| 3(U.8. LS. ... 3. 061597 1,152 4 3,781
84 22 2340 121 5 46 301 85 57 | A2(U.S.L.8). Ll 3. 224159 1,675.6 5,497
6(U.S.L.8.) (Canada)......._.........oooo..._.___ 45 30 35.75 46 07 47 226 07 13 [ 7(U.S.L.S) ... 3. 148863 1,408.8 4,622
84 20 3557 87 53 44 267 52 21 | A2(U. 8. L.S)y... Il 3.387200 2,438, 9 8, 002
8(U. 8. L 8.) ccea e 45 29 40.38 120 20 31 300 18 57 { A2(U.8. L.S)ooomeoene . 3. 505224 3,207.9 10, 525
84 21 20.23 169 02 14 319 02 03|6(U.S. L.S.). .0l 3. 240079 1,741.7 5,714
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River—Continued

Distance
Station L?gggggggd Azimuth Back azimuth To station
Logarithm | pro10rg Feet
(meters)
o r " o s r” Qo ’ 1”
8(U.8.L.S.)(Canada) ... .o ... 46 30 21.40 58 23 29 238 22 19 [ 9(U. 8. L. 8. s 3.383127 2,416.2 7,927
81 19 43.74 100 31 28 280 30 06 | 6(U.S. L.S.) oo 3. 385470 2,429.2 7,970
21 (U. 8. L. S i 46 20 20.16 100 35 16 280 33 22 {9(U.S.L.S) it 3.531818 3,402.7 11,164
84 18 43.39 145 46 06 325 45 22 | 8(U.S. L. S.) i 3.359333 2,287.4 f
14, Ripley, Topsail Island (G. S. L. S.) (Canada)__..| 46 29 43.30 57 30 31 237 29 53 | 21 (U S.L.S.) e 3.123743 1,320.7 4,363
84 17 50.81 116 03 05 206 0! 43 [8(U.S.L.S.) i 3.428172 2, 580.2 8,793
L (U.8. L. 8. o 46 25 05.15 134 47 05 314 45 26 | I(U.S. L. S . e 3.611498 4,087.9 13,412
84 33 08.56 231 56 52 51 58 07 | M (U.S. L. S.) oo mimaeceeee e 3. 448739 2,810.2 3
K (U.S. L. 8.) i 46 25 24.41 199 21 12 19 21 390 [ I(U.S. L.S) . .. 3.383979 2,420.9 7,043
84 36 0207 279 06 15 99 08 21 | L(U S.L.S.) oo 3. 574345 3,752.7 12,312
(0. 8. L. 8 i 46 25 59.75 156 34 14 336 33 58 | Round Island nghthou%e (u per St. 3.073042 1,183.2 3,882
84 30 3430 Marys Rner) (U S.L
212 23 33 32 24 06|15, R:pley (U.S. LS e 3.253375 1,792.2 5,880
13 (U.S. L. S e e e 46 26 24.44 36 50 46 216 50 27 | 11 (U.S IS ISR, 2. 978997 952.8 3,126
84 30 07.54 107 14 10 287 13 35 | Round IQ]ﬂDd Lxghthouse (upper St. 3. 037699 1,090.7 3,578
. Marys River ) (U. S. L. 8.).
5(0. 8. L S et eica 46 20 38.48 76 41 21 256 40 58 | 3(U.S.L. S ) ....................... 2. 830185 676.4 2,219
84 22 23.28 179 49 20 359 49 20| 7(U.S. 2. 898672 791.9 2, 598
09 (U. 8. Lt 8.) e 46 30 14.28 120 56 02 300 55 24| 6(U. 3. 110669 1,290.2 4,233
84 20 43.86 260 15 32 80 16 16 | 8 (U. 3.114111 1,300.5 4,267
011 (U. 8. L. 8.) e 46 30 02.12 58 40 41 238 40 03 | 9(G. 3.111042 1,291.3 4,237
84 20 28.50 125 54 58 305 54 096 (U. 3.248147 1,770.7 5,809
04 (U.S. L.8.) (Canada) ... eoama gg 3g 13.12 311 57 41 131 58 16 | 14, Ripley, Topsail Island (U. § 3.139010 1,377.2 4,518
18 38.83 . 8.).
324 19 183 24 16 | 20 (U.S. L. 8 it 3. 214369 1,638.2 5,375
015 (U. S L. 8. i 46 29 37.89 159 22 14 330 21 57 | 8(U.S. L. 8. . 3. 156989 1,435.5 4,710
84 19 20.02 264 68 53 84 59 58 14,L Rsil))ley, Topsail Island (U. S 3. 281004 1,909.9 6, 266
Magnetic station, No. 1 (U.S.L.S.), 1894 _____.___.__. 46 20 54.50
84 20 33.91 .
Magnetic station, No. 2(U.S. L.S.), 184 .. __.._... 46 29 (08.65
84 21 32.02
Lake Superior, Whitefish Bay
Gargantua Lighthouse (G. 8. L. 8.) (Canada), 1895...| 47 33 28.87
81 57 48.31
Middle Pancake (U. 8. L. S.) (Canada), 1895 (d. m.).| 46 57 27.64 225 31 41 45 36 12 | Mamainse (G.S. L. S.).._____._._.. 4.039287 10, 946. 8 35,915
84 42 38.06 344 19 26 164 21 30 | Steamboat Island (U S.L.S)..._.. 4.122918 13,271.4 43, 541
South Pancake (G. S. L. 8.) (Canada), 1895 (d. m.)_._| 46 55 03.56 227 36 37 147 40 40 | Rudder Head (1868) (U.S. L.S.) ... 4. 120769 13,205.9 43,326
84 39 13.65 1 10 45 181 10 38 | North Sandy (1895) {U.S. L. 8.).... 4. 014824 10,347. 2 33, 947
East Bay (U. S. L. S.) (Canada), 1895 (d. m.)..__.._.. 46 51 35.52 79 34 49 259 22 42 | North Sandy (1895) (U S.L.S).... 4. 331898 21,473.3 70, 450
84 22 47.33 136 57 43 316 47 44 | Mamainse (U.S. L.8.)..___...._.__ 4. 404776 25,396.6 83,322
Rock (U. S. L. 8.) (Canada), 1895 (d. m.). . .occo ... 46 49 32.06 147 40 55 327 32 46| Mamainse (U.S. L. S.)_____.__..._. 4. 422693 26, 466.3 86, 832
84 25 18.08 219 56 37 39 58 27 | East Bay (U.S. I.. S. ) ______________ 3. 696685 4,973.8 16,318
Sand Point (U. S. L. S.) (Canada), 1895 (d. m.).___._ 46 55 15.48 44 44 40 224 38 35| North Sandy (1805) (U.S. L.S)-... 4 178126 15,070. 4 49, 443
84 31 03.19 149 42 49 320 38 51 | Mamainse (U.S. L. S.)...._.o.... 4. 133726 13, 605.9 44, 639
Corbay Lighthouse (U. S. L. 8.) (Canadsa), 1895.__...| 46 53 21.04 19 14 57 199 10 02 | Parisian Island (U. 8. L. 8.)........ 4. 416536 26,003.7 85, 609
84 36 58.77 70 06 42 249 38 50 | Crisp(U.S. L. S.) oo cimeicceees 4, 714182 51,782. 4 169, 889
Steamboat Island (U. S. L. S.) (Canada), 1895(d. m.)_| 46 50 33.82 191 42 40 11 45 07 | Mamainse (C.S. L. S.). ... ..._. 4,319705 20,878.8 68, 500
84 39 48.83 291 36 30 111 45 16 | Havilland (U.S. L. S.) . ........ 4. 216296 16,454. 9 53, 986
North Sandy (1868) (U. S. L. S.) (Canada), 1868, r. | 46 49 39.30 15 33 42 195 30 52 | Parisian Island (U.S.L.8.)._...... 4. 266438 18,468.8 60, 593
1895 (d. m.). 84 39 50.37 74 18 41 254 05 46 | Whitefish Point (U.S. L. S.)_....... 4. 369640 23,422.9 76,847
South Sandy (U. 8. L. S.) (Canada), 1895 (d. m.)..__.| 46 48 10.29 187 17 36 7 19 26 | Mamainse(U.S. L.S.)_.. ... 4. 399300 25,078. 4 82,278
84 38 58.90 276 31 53 96 40 02 | Havilland (U.S. L. S.)___.._.._...| 4156325 14,332.6 47,023
South Shore (U. S. L. S.) (Canada), 1895 (d. m.)._.__ 46 50 41.35 80 20 29 260 12 58 | North Sandy (1895) (G.S.L.S.)-... 4. 124281 13,313.2 43,678
84 29 04.51 155 08 20 335 02 5 | Mamainse (U.S.L.S.) .. ___..._.._. 4347963 22,282.5 73, 105
Rudder Head (1895) (U. S. L. S.) (Canada), 1895 | 46 49 42.15 87 01 43 266 57 08 | North Sandy (1895) (U.S. L.S.). 3. 802898 7,996.5 26, 235
(d. m.). 84 33 06.94 169 05 21 349 02 54 { Mamainse (U.S. L.S.)...._.....__. 4.351130 [ 22,445.5 73,640
Rudder Head (1868) (U. 8. L. 8.) (Canada), 1868, r. | 46 49 02.30 37 38 07 217 30 47 | Parisian Island (C.S. L.S.)_....... 4.322415 21,009.5 68, 929
1895 (d. m.). 84 33 39.95 22 55 276 18 45 | North Sandy (1895) (U. S L.S).-.. 3.865193 7,331 5 24,053
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued
Lake Supertor, Whitefish Bay—Continued

Distance
Latitude and : < azi b To station
Station longitude Azimuth Back azimuth s Logarithm
{meters) Meters Feet
° ’ " ° ’ " ] ’ " 5,407 4 27, 583
7.8. L. 8. ,1805 (d. m.).___.| 46 46 12.01 136 14 14 316 10 5% | North Sandy (1890) (U S.L.S.).... 3. 924664 , 407, 7.
Maple Island (U.S. L. 8.) (Canada), 1805 (d. m.) 83 34 4934 | 175 49 03| 355 47 51 Mamainse (U.S. Lo 8)renonroions 4.456423 | 28,603.8 93,844
- 7 90, 896
. C 868, 46 42 53.17 13 17 16 193 13 40 | Iroquois (U.S. L. 8.} .o ooaeme. 4. 4425:59 27,705.1 ,
G(;ISIQ‘gL?dpomt (1888) (U. 8. 1. S (Canade), 1 r 84 34 30.59 65 57 50 245 51 03 | Parisian Island (U S.L.S)........ 4. 109525 12, 868.4 42,219
i .S, .m.)...| 46 41 01.85 18 37 29 198 32 53 | Iroquois (U. S 57 D, 4, 394871 24,824.0 81, 443
Goulais Point (18%5) (U. S. L.. 8 (Canada), (d. m.) 84 33 17.46 82 17 38 262 10 02 | Parisian Island (U S.L.8)eceeuns 4.128023 1 13,428.4 44,056
v Dacecaon 12.84 321 17 26 141 23 21| Havilland (U.S. L. S.) ... ..-no_ 4. 2160_7} 16.446.5 53, 958
Crawford (U. 8. L. S.) (Canada), 1895 (d. m.) 482 35; 52.46 27 01 35 206 59 01 | North Sandy (1895) (U.S.L.S.)....| 3.993575 9,853. 1 32,326
i .m.)_.[ 46 42 59.50 206 13 36 26 16 53 | North Sandy (1895) (U S.L.S).... 4, 126967 13, 3?_.5. 8 43, 949
North Parisian (U. 8. L. 8.) (Canada), 1895 (d. m.) 82 4 02.98 248 53 40 60 05 30 | Havilland (U.S.L.S)-eme o oeio. 4. 345902 22,177.0 72,759
i 1865(d. m.).___. 43.02 87 17 0t 267 03 31 [ Robbins (U. S L.8)..... 4.376576 23.799.9 ZS. 084
South Parisian (U. 8. L. 8.) (Capada), 1365 (d. m.) gg :;lg o g 4‘1 % 307 33 13 | Whitefieh Point (U, 5. L.S. 4 356778 22.739.3 74, 604
N . .mJ).} 46 34 50.15 24 59 29 204 56 18 § Iroquois (U.S. L. 8.y ..o ....... 4, 123645 13,293.7 43. 614
North Gros Cap (U.S. L. §) (Canad), 1895 (- m)-) 48 35 0085 | 131 18 55| o1 12 3 | Parision Island (0. 8. LS. 1000 4165850 | 14,6504 48,008
is Li . 8. D, 1893 46 29 03.33 55 52 42 235 51 35| Jroquois(U.S.L.S.) .. o..... 3. 378834 2.3_?‘2.4 7,849
Iroquois Lighthonse (U. 8. L. 8), 1683....... 82 37 5523 | 160 05 15| 340 01 03 | Parisian Islnd (0.8, L8y 7 4335902 | 21,6716 7,101
Ir is Pcint observato st (U.S.L.S.),187.._ 46 29 03.14
eduo Y post ( ) @ 37 55.05
is Lighthouse (o}ld) (U.S. L. 8.y . e 46 29 02.91
Iroquois Lighthouse (0ld) ( ) i
i i 8. LS e 46 28 19.67 168 23 07 348 20 3% | Parisian Island S L.S) ... 4.345808 22,175.2 72,753
Iroquois (old station) (U. 8. L. 8.) i 81 40 1343 260 39 04 89 39 36 | Iroquois (U. S 23 R, 2. 976070 046. 4 3,105
. 5(d.m.). 6 31 5.5 228 05 56 48 15 32| Parisian Island (U S.L.S). ... 4.354550 22,623.0 74,222
Taquamencn Island (U. S. L.S .), 1868, r. 1895 (d.m.) 34 5 neza| e 28 2 106 30 02 | Troquois (U.S. L. 8.) oo il 4.366935 | 23,2774 76,369
] 1S JE 14.76 176 31 52 356 31 34| Robbins (U.S.L.S.). ... M 3. 95§1§5 8, gz& 1 28, 456
Emerson (U. 8. L. 8§, 1895 (d. m.) oo oo oooommeeeos gg g:l; 37.70 366 14 36 126 21 49 | Salt Point (U.S. L. S.) o .oc.......l 4.197959 15,774.6 51,754
Whitefish Point Lighthouse (U. 8. L. S.), 1895 .. _ 46 46 16.04 303 17 37 123 27 36 | Parisian Island (U S.L.S) .. _..... 4. 320873 20,935.0 68, 684
84 57 26.61 325 17 23 145 30 26 | Iroquois (U. S. L. 8.)_....._.____... 4. 606079 40,371.9 132,453
Emerson smokestack (U. 8. L. 8.), 1895 ____________. 46 32 27.28 191 48 12 11 51 14 | Whitefish Point (U.S. L.S.)._____. 4. 415715 265,04. 4 85, 447
85 01 44.26 301 25 43 121 33 00 | Salt Point (U.S. L. S.)_...._....__.. 4. 178224 15,073. 8 49, 455
Shelldrake smokestack (U.S. L.S.), 1895 ______.___. 46 40 3462 207 20 15 27 23 20 | Whitefish Pomt (U S.L.S)....... 4.070368 11,758.9 38,579
85 01 47.68 330 32 83 150 40 13 | Salt Point (U.S. L. S.) .. .o ... 4. 420085 26,307.8 86,312
Dollar Settlement (U. 8. L. 8.), 1896 ... ________...._ 46 27 51.38 93 48 53 273 43 20 | Salt Point (U.S. L.S.)._....__..... 3. 992391 9,826.3 32,238
84 4 01.84 180 59 31 0 59 44 | Parisian Island (U. 8. L.S.)__._..._ 4. 351044 22,59.6 74,136
Iroquois Island (U. S. 1. 8.), 1896, - cceeeo oo ... 46 29 34.75 79 39 08 259 31 17 { Salt Point (U.S. L. S)._....__.._.. 4. 148837 14,087.6 46, 219
84 40 51.83 169 21 05 349 19 00 | Parisian Icland (U.S. L. S.)__.__._. 4. 295397 19,742.3 64,771
Luee County, Mich.: Sectlon corner 11, 12, 13, 14, [ 46 44 15 9%
T.50N.,, R.8 W.(U.S8.L.8.). 8 15 36.17
Chippewa County, Mich.: Sectxon corner 5,6,31,32, | 46 46 03.03
T.51N., R.5 W. (U.8. L. 8.). 84 57 57.65
Foremast of wreck Josephine (U. 8. L. 8.) (Canada)..| 46 50 11.75
84 40 25.19
Panwke Shoal water station (of 1868 survey) (U. S. | 48 55 0L.1
L. 8.) (Canada). 84 48 13.8
St. Marys River
‘Waiska smokestack (U.S. L.S.), 188 . ___.__.____. 46 25 58.24 126 35 12 3086 31 52 | Iroquois U S L.S) 3.865773 7,341.3 21,085
8% 34 52.77 224 11 51 44 20 18 | Korah ( L.S.). .. 4. 329060 21,333. 4 69, 991
Round Island Lighthouse (Upper St. Marys River) | 46 26 34.90 106 32 59 286 26 47 | Iroquois (U.S. L. S.). ... _._.... 4.057343 11.411.5 37,439
(U. 8. L. 8.), 1883. 84 30 56.34 259 16 32 79 22 03| Larke (U.S. L.S.) .. oo ... 3. 996154 9,011. 8 32,519
Point aux Pins Lighthouse (U. 8. L. 8.) (Canada), | 46 27 51.06 93 38 35 273 30 32 { Iroquois (U. S LSy ...........| 4153934 14,253.9 46, 765
1893, 84 28 22.30 209 04 Ol 29 07 45| Korah (G.S. L. Sy ..._...__.... 4. 130207 13,496. 1 44,278
Sault Ste. Marie, Fort Brady flagstaff (U. 8. L. S.), | 46 29 35.31 239 43 55 59 46 36 | Ste. Marie (U.S. L. S.)_....__.._... 3.738142 5,471.9 17,952
1863. 84 21 34.02 341 10 42 161 10 52 [ Soo(U.S. L. S.) ... 2. 939955 870.9 2,857
Canal Park flagstaff (G. 8. L.S.), 1893 ceome__ 46 30 06.68 229 05 55 49 11 04 | Rankin Mouutam (U.S.L.S)..... 4.078779 11,988 9 39,334
84 21 0101 13 16 40 198 16 25 |1 S00(U.S. L.S.)_ .. ... . ... 3. 265361 1,842.3 6, 044
Sault Ste. Marie, courthouse flagstaff (U. 8. L. S.), | 46 29 53.27 220 24 49 40 24 53 | Soo west base (U S.L.S)......... 2. 291700 197.1 647
1893, 84 20 42.67 30 34 00 210 33 32 | So0(U.8. 1.8 s 3.2044914 1,601.4 5,254
Sault sw Marie, St. Marys Catholic Church spire | 46 29 51.00 38 40 39 218 40 01 [ S00(U.S. L.S). .. ... .__... 3. 254069 1,795.0 5,889
(U. S. L. 8.), 1893. 84 20 2825 125 23 25 305 23 19 | Soo west base (U.S. L. S.)._.____... 2. 342885 220.2 722
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River—Continued

Distance
Station Latitude and Azimuth Back azimuth To station
longitude Logarithm | - agoiorg Feet
(meters) *
o ’ ” o ’ ” o ’ ”

Sault Ste. Marie, Ontario, International Hotel (T. S. | 46 30 47.61 321 48 43 141 50 01 | Soo east base (U. 3. 570882 3,722.9 12,214
L.S.), 1893. 84 20 09.60 20 41 59 200 41 40 | Soo west base (U. 3. 213095 1,633. 4 5,359
Sault Ste. Marie, Ontario, Catholic Church spire | 46 30 26.52 326 11 56 146 12 48 | Soo east base (U. 3. 437376 2,737.6 8, 982
(U. 8. L. S.), 189%3. 84 19 33.09 57 07 26 237 06 40 | Soo west base (U. 3. 208019 1,614.4 5,297
Sanlt Ste. Marie, Ontario, Indian Home flagstaff [ 46 30 01.57 43 14 55 223 14 07 | Soo east base (U. 3. 315051 2,065. 6 6,777
(U. 8. L. 8.), 1893. ’ gs 8+ 17 15.33 157 56 21 337 55 5% | Sault Ste. Marie 3. 322056 2,099.2 6,887
Crib light post (Ross) (U. S. L. 8.) (Canada), 18%4__ 46 14 58.03 10 52 36 190 51 45 | Rocky Point (U. 3. 902052 7,98(_).0 2§.184
ight post (Ross) (U )¢ 84 06 08.27 45 33 225 31 50 | Winter Point (U. 3. 727300 5,337.0 17, 510
Smokestack (tallest of three at Sailors’ Encamp- | 46 14 56.08 286 20 04 106 20 36! Ross(U.S. L. 8. ooooaii oot 2. 987308 971. 2 3,186
ment) (U.S( L. 8.), 18%4. P 84 06 32.65 712 13 187 11 40 | Rocky Point (U S.L.S)cci.. 3. 894272 7,839.2 25,719
Iron tower (Winter Point, back range) (U.S.L.S.),. | 46 13 03.96 22 44 55 52 47 16| Ross (U.S. L. Sy ...occeeeaoa .. 3. 721836 5,270.3 17, 291
1804, ¢ 8 { 8 09 04.97 6 12 56 186 12 55| Winter Pt. (U. 8. L. 8.)ccccoo......] 2338539 216.5 710
Lightkeeper's house, chimney, Winter Point (U. S. | 46 13 03.20 22 21 47 52 24 08 Ross (U.S. L.8). ... .. .. 3.721191 5262.5 17,265
i. .,‘1)594. ! v 84 09 03.67 332 16 01 152 17 17 | Rocky Pt. (U.S. L. S.)_......._..... 3. 685616 4,848.6 15, 907
Pilot Island, front range light (U. S. L. S.), 18%4___.__ 46 10 33.85 162 21 32 342 20 45| Winter Pt. (U.S. L. S)......_..._. 3. 666308 4,637.8 15,216
: ge light (U ’ 84 08 00.49 250 28 57 70 29 27 | Rocky Pt. (U.S.L.S.)..._....._... 2.980479 956. 0 3,136
Round Islrmd Lighthouse (lower St. Marys River) { 46 06 32.31 164 50 52 344 50 29 | Pointe aux Frenes (U S.L.8S)y..... 3. 419869 2,629.5 8, 627
((‘n S.), 18294 ¢ i 84 01 11.60 195 26 19 15 27 47 | Salters Hill (U.S. L. S.)_....._..__.| 3.995250 9,891.2 32,451
Sw int light t) (U.S.L.S.), 18%4__....._. 46 02 10.62 114 01 49 293 57 41 | Raber (U.S. L. Sy _.............__ 3.908725 8,104.5 26, 590
eets Point light (post) ( ) 83 56 08.37| 145 52 51 325 48 50 | Pointe aux Frenes (U. S. L. S).. 0. 4.108244 | 12,830.5 42,095
Pipe Island Lighthouse (U.S. L. S.), 18%4.__....._... 46 00 58.42 302 10 37 122 12 05 | Drummond (U S. L.S)eeicaiae 3. 494685 3,13.8 10, 249
ipe Island Lightho ( ) 83 53 5839 23 13 36 208 12 57 | Detour (U.S. L. 8.) o cocccccueicanns 3.388395 2,445.7 8,024
Fryi Lighth LS.L.S.), 184 .. .. 45 59 12.26 163 18 14 343 14 20| Selters HII(U.S. L.S).........._. 4.382775 [ 24,142.1 79, 206
rying Pan Lighthouse (U ) 83 53 45.3¢| 214 12 12| 34 15 12 | Bacon Island (G.§. L. 8.J-..0 .. 3.980872 | 0,561 31,395
200(C.8. L.S.), 1804 (M.) oo camamoas 46 12 22.84 101 59 56 281 57 09 | Winter Pom' (G.S.L.S)oeiaeeas 3.7(}5904 5,080.5 16, 668
(C.§ ) (m.) 84 05 14.22 170 28 24 350 27 591 Ross(U.S. L. S oiiicmcican 3. 655196 4,520.6 14, 831
201.Twin Island (U.S. L.8.),18% (m.) _._..cco...__ 46 09 26.38 142 02 07 321 59 16 | Winter Pomt (U S.L.S) . 3.916478 8, 250.5 27,069

8 05 09.27 175 04 20 355 03 51 | Ross (U S S el 3.997531 9,943.3 A
202 (U. 8. L. 8.) (Canada), 1894 (m.) . ______.____.__ 46 11 27.83 70 49 15 250 47 05 | Rocky Point (U.S. L. S)...__.._... 3. 612572 4,098.0 13,445
84 04 18.02 114 03 13 203 59 46 | Winter Point (0. 8. L. S.)._____.... 3. 830015 6,761.1 22,182
202A (U. S. L. 8.) (Canada), 1894 (m.)——_....._.._._| 46 10 45.61 89 32 15 269 29 21 | Rocky Point (U.S.L.S)........._. 3.713907 5,175.0 16,978
84 03 17.22 118 30 19 208 26 08 | Winter Point (U.S. L.S.)....__.... 3.929870 8,508.8 27,916
203 (U, 8. L.8.), 1804 (M.)eeoome oo . 46 08 46.28 137 42 54 317 38 57 | Winter Point(U S.L.8)o ... 4.019884 10,468.5 3,345

84 03 37.46 226 51 06 46 54 20 | Salters Hil (U. 8. L. S.)-cee ... 3. 897402 7,895.9 3
204 (U. 8. L. 8.) (Canada), 1894 (m.) .. _....___.__. 46 09 41.02 20 33 48 200 33 07 | Pointe aux Frenes (U.S.L.S).....[ 3 55561 3,512.1 11, 523
84 00 46.15 103 05 16 283 00 33| Rocky Point (U.S.L.8S.).__.....___ 3. 936482 8,639.4 28,344
208 (U. 5. L. 8.) (Canada), 1894 (m.)._______.__..___. 46 06 31.02 122 02 19 302 00 Ol | Pointe aux anes (U S.L.S.)..... 3. 686818 4,862.0 15, 951
83 58 31.62 175 14 24 355 13 57 | Salters Hill (U.S. L. S)-...___.....| 3.982579 9, 606. 8 31, 518
205 (0. 8. L.S.), 1804 (M.)eeeno e .. 46 06 49.27 210 16 44 30 19 41| Salters Hill (US. L. S} oo 4.018536 10, 436.0 34, 39
81 03 14.20 25 16 37 95 20 01 1208 (U.S. L. Sy oo . 3.784934 6,094. 4 19, 995
206 (U. 8. L. 8.) (Canada), 1894 (m.) . __...__.._..__.. 46 07 30.84 108 41 31 288 40 19 [ Pointe aux Frenes (U S.L.S)..... 3.358225 2,28L5 7,485
8t 00 02.94 188 32 40 8 33 19| Salters Hil (U.S. L. S.)....__._.._. 3.892839 7,813.4 25, 634
207 (U.8.L.8.), 18 (m.) oo .. 46 05 25.29 163 21 o1 343 20 15 | Pointe aux Frenes (U S.L.8).....| 3.682072 4,809.2 15,778
84 00 39.43 189 30 26 9 31 31| Salters Hill (U.8. L.S.)_...__.... 4. 070594 11,765.1 38, 599
209 (U.8.L.8.), 1894 (M) emme oo 46 05 40.30 147 47 11 327 45 43 | Pointe aux Frenes (U.S.L.S).....| 3.690054 4,808.4 16,071
83 59 41,98 223 58 20 43 59 10208 (U.S. L. 8.y e 3.337683 2,176.1 7,139
211(U. 8. L. 8.), 184 (M.} oo 46 01 29.91 147 16 47 327 14 31 | Pointe aux Frenes (U.S. L. S.)._.._.| 3.87565% 7,510.3 24, 640
83 58 34.51 180 56 55 0 5 57[208(U.S. L.S.) e oo 3. 572856 3,739.9 12,270
210 (U. 8. L. 8.) (Canada), 18%4 (m.) - ____.._____.. 46 05 34.57 128 52 36 308 49 36 | Pointe sux Frenes (U.S.L.S.)..__.| 3.838097 6, 888. 1 22, 539
8 57 33.82 144 32 38 324 31 56 | 208(U.S. L. S.) e 3.330415 2,140.0 7,021
212 (U. 8. L. 8.) (Canada), 1894 (m.) - eoo . 46 04 23.76 96 16 21 276 15 2B [ 211 (U. 8. L. 8. oireeee e eiaen e 3.240237 1,738.7 5,704
83 57 14.08 157 01 52 337 00 56| 208 (U. 8. L.S) o oo ... 3. 630189 4,267.7 14, 002
213 (U.S. L.S.), 184 (m.) o 46 03 56.01 276 52 42 96 53 55| Fort St. Joe (U 3.341449 2,195.1 7,202
83 58 29.23 30 07 34 130 12 18 | Drummond (U 4, 044590 11,081.3 36,356
214 (U. 8. L. 8.) (Canada), 184 (m.} ... ... 46 03 57.96 325 24 05 145 26 51 | Drummond ( 3.942192 8,753.7 28,719
83 55 46.51 351 21 29 171 22 08 | Detour (U. 8. 3.891356 7,786.7 25, 547
215(U. 8. 5. 8.),18%4 (M.) ceeeee oo} 46 02 40.86 135 5% 52 315 53 35| Raber (U.S. 3.517116 3,289.4 10, 792
8t 00 06.29 184 13 35 4 14 16 | Balters Hill ( 4. 223383 16, 725.6 54, 874
216 (U. 8. L.8.) (Canada), 1894 (m.) .. __._......... .| 46 04 19.12 M1 43 59 161 45 26! Drummond (U. 3.917905 8,277.6 27,157

83 53 56.09 8 13 04 188 12 24 | Detour (U. S. L. 3.926259 8,438.4 !
217 (U.8. L. S.), 1804 (M) eceooociciccmecciaee .. 46 01 49.61 135 34 26 315 32 16 | Raber (U.S. L. 3. 742343 5,525.1 18,127
83 58 52.82 216 24 56 36 26 26 Fort St. Joe (U. 3. 655440 4,523.2 14, 840
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued
St. Marys River—Continued ‘
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Distance
Station Ltﬁi;gﬁgggd Azimuth Back azimuth To station Logarithm
(meters) Meters Feet
o ’ ” Q ’ ” -] ’ r”
218 (U.S. L. S.) (Canada) 1894 (@) .. ..oooeoa . 46 05 02.57 218 55 H4 38 56 30 | Burnt Point (No.220) (U.S. L. S.). 3. 225352 1,680. 2 5, 512
83 53 28.96 289 40 37 109 46 04 | Harbor Island (No. 281) (U.S.L.8.). 4.015451 10, 362. 2 33,997
219 (U.S. L. S.), 18 (m.) oo 46 01 46.57 125 18 41 305 15 30} Raber (U.S. L. S.)_occooiaaaat 3.844543 6,991.1 22,937
8 57 27.33 192 47 37 12 48 06 | Fort St.Joe (U.S. L. S.)cceaccmucaa- 3. 583003 3,828.3 12, 560
221 (U.S. L. S.), 18 (M) oo cc o mceae el 46 01 54.17 116 48 21 206 44 08 | Raber (U. 8. L. 8.)cmcemccmcacaaccnan 3. 926598 8,445.0 27,707
83 56 02.07 164 16 37 344 16 04 | Fort St. Joe (U.S. L. S)ceccaeicaaaa 3. 560469 3,634.7 11,925
222 (U.S. L. S.) (Canada), 1894 (m.) ... .._._.._...._ 46 07 55.34 315 09 23 135 14 17 | Harbor Island (No. 281) (U.S.L. 8.). 4. 095041 12,446.3 40, 834
83 52 43.36 358 54 53 178 54 56 | Burnt Point (No.220) (U.S. L. S.)..| 3.605099 4,028.1 13,216
223 (U.S.L.S.) 1804 (M) oo 46 02 20.17 107 00 20 286 54 50 | Raber (U.S.L.S)_coemeeaiaa 4.012316 10,287.8 33, 7!
83 54 1504 129 22 42 309 20 52| Fort St. Joe (U. 8. L.8)..coo..-. 3. 628430 4,250.4 13, 045
225 (U.S. L. S.) 1804 (M.} . o oo eeaaae 46 01 32.83 3B 20 N 143 21 58 | Drummond (U. 8. L.S)...._...... 3. 531270 3,398.4 11,150
83 63 20.79 28 50 44 208 49 45| Detour (U. S. L. S.)eecccaiaaaan.. 3. 565027 3,673.1 12,051
231 (U.S.L.S.), 184 (m.) oo 46 00 32.86 116 21 24 206 14 16| Raber (U.S. 1.8 oo ccomeiiaan 4. 153886 14,252.3 46, 759
83 51 58.57 134 02 00 313 58 32| Fort St.Joe (U.S. L.8S.)...o.o..... 3.936998 8,649.6 28,378
227 (U.8. L.S.), 184 (m.) e 46 00 42.27 153 15 27 333 13 51| Fort St. Joe (U 8. L.SY 3. 808477 6,404.4 21,012
83 54 33.81 274 57 10 94 59 02| 21 (U.S. L. S.)eeeeeeeeeee e 3. 525364 3,352. 5 A
220 (U.S. L. S.), 184 (m.) - oo oiiciemae e 46 01 33.72 41 37 48 221 36 52 231 (U.S. L. S i ceiccaaaeas 3. 400287 2,513.5 8, 246
( ) 83 50 40.96 117 40 07 297 35 43 | Fort St. Joe (U S.L.S)o . 3. 949634 8,905.0 29,216
232 (U. 8. L. 8.) (Canada), 1894 (m.) . __.____......__. 46 07 32.54 343 09 04 163 10 26 | Harbor Island (No. 281) (U.S.L.S.). 3. 928968 8,491.2 27,858
¢ ) 83 47 49.58 61 57 43 241 54 14 | Burnt Point (No. 220) (U.S. L. S.).. 3. 849016 7,063.4 23,174
235 (U.8. L. 8.), 184 (m.) o 45 59 16.89 109 14 52 289 13 18 | Detour (U.S.L.S.).. 3.473330 2,973.9 9, 757
© » () 8 52 41.67 147 39 18 327 36 21 | Fort St.Joe (U.S. L. S. 3.995275 9,801.8 32,453
45(U.8.L.8.), 1804 (M.} mmeememeeeeee 46 03 36.28 340 42 07 160 43 24 | Drummond (U.S. L. S.)....._.. 3. 840541 6,926.9 22,726
© ) () 83 53 41.90 12 08 11 192 07 21| Detour (U.S. L. S.)ccmimcmanna- 3. 856698 7,189.5 23, 538
247 (U.S. L. S.), 1894 (ML) oo 46 04 17.46 200 10 13 110 12 31 | Bacon Island (U. S. L S Yeooooeaoo-]  3.641407 4,379.3 14, 368
¢ » ) 83 52 46.33 7 54 52 259 51 58 ) Fort St.Joe (U.S. L. 8.)oeeecamiaen 3. 722100 5,273.5 17,301
253(U.S.L.S), 1884 (m.) .. ... 46 04 46.15 204 27 39 114 31 19 | Harbor Island (No. 281) (U S.L.S.).] 3.858065 7,212.2 23, 662
83 51 00.47 322 33 40 142 34 42| BaconIsland (U.S. L. S.)..._..____| 3.479830 3,018.8 9, 904
228 (U. S. L. 8.) (Canada), 1894 (m.). .. __.._......... 46 08 10.25 354 38 58 174 39 28 Bacon Island (U S.L.S)..cao..| 3.941359 8, 736.9 28, 664
8 50 13.00 9 11 41 189 11 07| 253 (U.S.L.S.) ceee 3. 805071 6,383.7 20, 944
261 (U.S.L.S.), 1804 (M) e oo 46 03 33.70 187 26 30 7 28 391253 (U.S.L.S). 3.353342 2,256.0 7,402
83 51 1407 274 17 46 94 18 57 | Bacon Island (U. 3.329082 2,133.4 6,999
263(U.S.L.S.), 184 (m.) oo .. 46 03 09.85 250 02 12 70 03 05| Bacon Island (U.S.L.S.).._....... 3. 227471 1,688 4 5, 539
83 50 48.92 270 07 11 90 10 42 | Harbor Island (No. %l) (U S.L.S.).| 3.800483 6,316.6 20, 724
267 (U.S.L.8.), 184 (m.) .. 46 02 21.01 55 01 13 234 57 28| Detour (U.S. L. S) . .occamamaa ot 3.913844 8,200.6 26, 905
83 49 39.90 106 13 30 286 08 22| Fort St.Joe (U.S. L.S)........... 3. 981396 9, 580.7 31,433
277 (U.S. L.S), 184 (m.) e 46 00 46.67 113 27 35 203 20 23| FortSt.Joe (U.S.L.S).._____.___. 4. 147904 14,057. 4 46,120
83 46 47.93 144 17 10 324 15 10 | Bacon Island (U. S. L S ) R, 3. 789281 6,155.8 20, 196
273(U.S.L.8.), 1804 (m.). ... ... .| 46 00 09.81 173 11 16 353 10 52 | Bacon Island (U.S. L. S 3. 790900 6,178.7 20, 271
83 49 01.00 215 47 18 35 49 32 | Harbor Island (No. 281) (U $.L.S. ) 3. 834682 6,834.1 22,422
283 (U.S. L.8.), 1894 (m.). .o 46 02 17.88 128 40 34 308 39 03| BaconIsland (U.S. L.S).._.......| 3.542939 3,490.9 11,453
83 47 28.31 231 35 41 51 36 48 | Harbor Island (No.281) (U.S.L.S.) 3.407765 2,557.2 8,390
2B5(U.8.L.S), 18 (m.)y. ... 46 03 48.79 300 11 32 120 12 42 | Harbor Island (No.281) (U.S. L. S.). 3.384208 2,422.7 7,048
83 47 32.50 76 38 &0 256 37 22| Bacon Island (U.S. L.S.)__........ 3.432717 2,708.4 8,
287 (U.S.L.S.), 184 (m.) ... .. | 46 04 27.66 303 46 34 123 48 35| Harbor Island (No. %1) (U.2.L.S)). 3. 638398 4,349.1 14, 269
83 48 43.26 31 23 32 211 22 55| Bacon Island (U.S.L.8.)..._...... 3. 330275 2,139.3 7,019
201 (U.S.L.S.), I8M () oo oo 46 06 08.00 0 16 37 180 16 38 Bacon Islaud (U S.L.S8)oao 3. 692335 4,924. 2 186, 155
83 49 33.99 36 19 57 216 18 54 | 253 (U.S. L. S.) e aao-- 3. 496432 3,136.4 ),
Detour smokestack (U.S. L. S.), 1804 _____..____.___ 45 59 38.02 105 45 00 285 44 21| Detour(U.S. L. S). ... 3.081308 1,205.9 3, 956
8 53 58.21 252 46 23 72 47 51 | Drummond (U. § L.S) . ... 3. 441555 2,764.1 9, 069
Detour church (U, S. L. 8.}, 1894 ... ... 45 59 57.38 222 37 17 42 40 38 | BaconIsland (G.S. L.S.).__....... 3.947579 8,863.0 29,0
83 54 14.20 265 45 54 85 47 34 | Drummond (U.S8. L. S.)..._._....__ 3.476314 2,004.4 9,8
St. Marys River, Hay Lake
B(U.S. L. 8. e 46 29 0250 112 59 23 202 58 39| 21(U. 8. L. S) . i s 3. 145080 1,396.6 4, 582
84 17 43.11 172 34 34 352 4 28 “S Ripley, Topsall Island (U. S. L. 3.103924 1,270.4 4,160
).
25 (. S. L 8. et e 46 29 27.50 56 41 49 26 41 09| WBW(U.S. 1.8 s oo 3. 147991 1,408.0 4,613
81 16 48.02 110 00 51 200 00 05 14smp1ey, Topsail Island (U.S. L. | 3.153839 1,425.1 4.676
)
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River, Hay Lake—Continued

Distance
Station Lt}(t)l&gﬁgggd Azimuth Back azimuth To station ; o
garithm .
(meters) Meters Feet
[.] ’ ’r [.] ’ ” -] ’ r?

16 (Canada) (U. 8. L 8)emoeeemee e 46 29 44.88 18 14 B8] 18 14 22|25 (U, S LoS)een 2. 751950 5649 1,853
84 16 3973 88 09 34| 268 08 42 nsr)np]ey, Topsail Isiand (U.§. L. | 3.180871 1,516.6 4,976
AU (U. S L 8. e oo i 20 1564|131 46 63| 31 45 30| 14, Ripley, Topsail Istand (U. 8.1 | 3107018 | 1,282.1 4,206
) 211 47 21 31 47 40 |16 (U. 8. L S cnrem . 3.026206 1,062.2 3,485
10U, 8. Lo €)oo 2 el 105 065 19 15 05 32 | 14, Ripley, Topsail Island (U. 8. L. | 3163017 | 1,458.5 4,785
' A7 % 46 67 28 32| 4U (G. 8. L.S)oeoooaeeee . 3. 160346 1,446.6 4,746
LY T = 46 28 20.69| 127 15 45| 307 15 06 | 1(U.S. L.S) o . 3154688 | 1,427.9 4,685
84 17 1533 | 188 o1 02 8 01 094U (U.S. LSy J 01T 3haseles | 14327 4,700
3QU. S L 8o 46 28 07.85| 167 02 45| 347 02 23 | 1(U.S.L.S)oo ... .. 3108324 | 1.578.8 5,180
81 17 52.02| 220 15 1 49 15 41 |6 (C.S.L.8). I 3014089 |  1,033.0 3,289
B (U. 8. L. 8. . 46 20 5917 100 02 01 280 01 09| 3(C.S.L.S). - PO 3. 187940 1,541.5 5,057
§ 16 40,87 | 142 02 55| 322 02 30| 6(U.S. L.8)....lTIIlll 3077508 | 1,195.4 3,922
5 (U 8. LS e 46 27 4205| 183 45 03 345 06 [ 6 (C.S. L.S)oeee . 3168580 | 1,474.3 4,837
84 17 19.86| 27 33 40 57 34 08 |8 (U.S. L8yl 2003656 985.5 3,233
TOU. S LS 46 27 19.00| 137 2 | 37 2 18|s5USL.S). . 2. 083872 963.5 3,161
84 16 49,28 | 188 14 39 8 14 45| 8(U.S.L.8).. LI 3.007071 1,250. 5 4,103
10 (U 8. Lo S ee oo 46 277 2%.30 77 33 44| 957 33 10 | T(U. S T 8) e 3004558 | 1,034.1 3,393
84 16 OL96| 106 18 39| 286 17 43| 5(U.S L. S) I IIIIIIIIIIIITI 3233518 | 1,731.9 5,682
9 (U 8. L 8 el 46 26 42.14| 156 54 20| 336 54 13| 7(U.S.L.S) oo 3.003470 | 1,240.1 4,009
84 16 26.49| 200 59 57 21 00 15| 10(U. S. L. 8y L2011l 3164527 | 1,460.6 4,792
ORI T 46 26 .45 9% 03 21 276 02 05| 9(U. 8. L.8) oo 3.353552 | 2.%57.1 7.405
84 14 4133 | 132 56 49] 312 55 51| 10 (U. S. L. S) ______________________ 3371178 | 2,350.6 7,712
TIQ AR5 - 5 VU 46 26 19.75| 178 53 27| 358 53 26 | 10(U. 8. T 8o 3.312808 | 2,055.4 6.743
84 16 00101 254 53 20 74 54 17 ] 12(U. 8. L.8).. 100 3240017 | 17415 5714
TR TS P 1 YO 4 2 O0L20] 106 37 07| 28 36 02 | 11 (U.S. L. S).o oo os 3. 200861 1,004.6 6, 544
© ) 84 14 30.56| 167 20 41| 347 20 33 | 12(U.S. L. S)... Il 3.020047 | 10494 3,413
PER AT P 1 YO 46 25 06.77| 164 53 021 344 52 41| 1 (U.S. LS. 3.368176 | 2.334.4 7,650
84 15 31.58| 217 43 52 37 44 36 | 14 (C.S. L. S LTI 3398116 | 2.128.7 6,984
LT RT0 3 PO 46 24 40.61 112 09 39| 202 08 32| 13(U. 8. L. S)ooonemeoeaaaa 3330834 | 21421 7,028
81 13 58.68 130 45 07| 319 43 30 |11 (G.S.L.S)._.IIIIIII 3603312 | 4,015 13, 161
15 (0. 8. Lo 8. e 4 24 1938 | 174 30 53| 354 30 43 [ 1B(U.S. LSV 3167216 | 1,469.7 4,822
(U ) 8 15 2508 | 250 27 14 70 28 16 | 16 (U, S, L. Sl 3202343 | 1,960.4 6,432
TR T8 T T 46 23 37.06 137 56 46 317 55 22 | 13(U.S. L. S)eeee e 3.567439 | 3,603.5 12.118
¢ ) 84 13 3573 | 165 46 40| 345 46 23 {16 (.S L.S).. ... lllllllll 3300047 | 1,995.5 6,547
TR TS P T 46 2 2035 334 B 5| 154 24 37| 19. Haylake (U. S. L. S)eeeei ... | 3aems3|  2.0m.2 9,627

81 15 06.08
PR TE T SO 46 22 46.56 s 51 40| 79 50 77 10. Hay Lake (U. . L. S)ecoo.. | B4auZr | 27604 9,060
© ) 84 12 13.05 109 01 48 288 59 44 |17 (U. S S e 3.587228 3,865. 7 12,683
TR IET -3 T | 46 21 w7 9 07 11| 26 05 05 19. Fay Lake (U.S. L.S)...._.... 351231 [ 3,771 12,261
¢ gt 1l 1204 143 20 M| 38 20 30|20 (U8 L.S) LTI 3317102 | 22208 7,296
PR CTN-TE T USSR 46 21 0211 152 21 18| 332 20 45| 19. Hay Lake (U S. 1. 8).. 3.317103 | 2.075.4 6,800
( ) 84 13 21.72 242 21 31 62 283 04| 75(U. S e e 3.492434 3,107.7 10, 196
EROCTS -3 NS 16 20 ;| 122 52 2| 2 49 5019 May Lake (.S L. S)..o. ... | 373830 | 54304 17,816
© ) 84 10 33.40| 161 30 17| 341 38 49 | 75 (U.S. Lo S.Yoeeoommomoe e 3424058 [ 2,685.1 8,809
TR T P T 4 2 Bes| 28 19 46 43 21 26| 75 (U. 8. L8 ) 3.506031 | 3.95%.0 12,969
w ) 84 13 3L.07| 28 47 31 83 49 42| 73 (U.S. L. Sy T 3570827 | 3800.4 12,468
69 (U. 8. L 8. oo 46 19 30.33] U7 20 20| 207 19 34 | 76 (U 8. B 8)eeeomn e 3.554727 | 3.587.0 11, 768
¢ ) s 11 0210 199 34 15 10 34 36| 73(U. S L. Sy, ol 322076 |  1.832.2 6,011
-3 T3 T 46 19 2228 | 100 03 16{ 280 02 20| 69 (U. 8. Lo 8)oroomnooeeaeen. 3.153603 | 1.424.3 4.673
&7 (U ) 84 00 5054 138 14 21| 338 13 58| 73(U.S.L.S). 3327645 | 2,126.4 6,976
RN T - T 4 19 5481 | 353 50 37| 173 59 40| 67(U.8.L.S) 3.00133¢ | 1,00.0 3,314
¢ ) 84 10 0L48 50 45 47| 239 45 03|69 (U.S.L.S).. 1110l 3176366 | 1,500.9 14,921
Lo g 70 00 YU 46 19 30.93 48 31 5| 228 31 35| 67(U.S. L.S)...._... 2015330 822.9 2,700
0% (0. 8 ) 84 09 Zr72| 122 B8 23| 302 27 59| 71(0.S. L.S).. .11l 2. 022480 856.0 2,88
-7 3 VR 46 19 13.21] 100 36 19| 280 35 2% 67(U.S.L.S)......_.. 3.182548 | 1,522.5 4,995
57U ) 84 08 46.50| 133 09 35| 313 09 05 Biss (U.s.L.S).. 3. 081381 1,256 1 3,957
75 00 -3 YO 46 19 24.61 70 43 13| 250 42 39| 57 (U. 8. L.8)oceeeoo... 3.027646 | 1,005.7 3,496
0% (U. 8 ) 84 07 50.57| 104 05 2| 254 04 19| [85(U.8 L.SY. I 3. 988717 10441 6, 378
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED-—Continued
St. Marys River, West Neebish
Distance
Latitude and : -
Station longitude Azimuth Back azimuth To station Logarithm
(wmeters) Meters Feet
o ’ r” o + ” o ’ ”
T (U 8. L 8. ) et 46 19 19.77 127 27 41 307 26 14 | 76(U.8. L.8.)eee oo 3.511277 3,245.5 10, 648
84 11 30.61 210 47 55 30 48 361 7B (U.S.L.S).coeeciiiiiaaa 3.378293 2,389. 4 7,89
78 (U. 8. L. S e 46 19 05.22 174 08 13 354 08 05 (76 (U.S. L.S.) oo i imiiaeaaan 3. 386601 2,435.6 7,991
84 13 19.44 259 03 50 79 05 09| 77(U.8. L. S.) oo i 3.374959 2,371.1 7,779
bt KLY T VR 2 3 46 18 39.38 127 50 24 307 49 49 )78 (U.8. L. S oo 3. 114202 1,300.8 4,268
84 12 31.42 226 12 09 46 12 53 | T7(U.S. L. S ) e ciaaciaaaca 3. 255836 1,802.3 5,913
80 (U. 8. L. 8. ) et e 46 17 41.49 180 21 49 0 21 49| 78 (U.S. L. S.) e 3. 412506 2,585.3 8, 482
84 13 20.20 210 17 01 30 17 36 ] 79 (U.S. L. S ) ee e 3.315944 2,069. 9 6, 791
81{U. 8. L. B, s 46 17 33.62 106 44 36 286 44 09 | 80(U.S. L.S) oo 2, 026154 843.6 2,768
84 12 4246 186 38 05 6 38 13| 79(U.S. L.S) .o iiieiiiiiiao. 3.310483 2,044.0 6, 708
82 (U. 8. L B e 46 17 06.52 155 10 00 335 09 43 | 80(U.S. L.S.) e iieniacne 3.075511 1,180.9 3,904
84 12 56. 200 12 51 20 13 01 | 81(U.S. L.S.) e oeeameeaee 2 950269 891.8 2,926
83 (U. 8. Lo Bl e 46 17 18.95 46 19 46 226 19 32 182(U.S.L.S) .. .. o 2. 745092 556. 0 1,824
84 12 38.07 127 39 29 307 38 58 | 80(U.S.L.S.).. —- - 3. 056587 1,139.2 3,738
85 (U. 8. L. 8. e 46 17 00.89 103 55 59 283 55 35| 82(U.S.L.S. 2. 858594 722.1 2, 3§9
84 12 24.11 151 50 06 331 49 56| 83 (U.S.L.S. 2. 801204 632. 7 2,076
B4 (U. 8. L. 8. i aacam e 46 16 58.21 181 46 44 1 46 45|83 (U.S.L.S. 2. 806650 640. 7 2,102
84 12 39.00 255 27 45 75 27 56| 85(U.S.L.S. 2. 517330 329.1 1,080
88 (U. 8. Lo B.) e oo 46 16 42.40 143 36 40 323 36 28 | 84(U.S8.L.S. 2. 782945 606. 7 1,990
8 12 22.18 175 51 32 355 51 31}85(U.S.L.S. 2.757738 572.5 1,878
87(U.8. L. S.) et 46 16 46.25 75 15 58 255 15 43 | 86(U.8.L.S 2. 670308 468. 1 1, 536
84 12 0104 132 27 15 312 26 59 | 85(U.S.L.S. 2.825754 669. 5 2,197
88 (U. 8. Lo 8.) e 46 16 11.02 148 28 58 328 28 38 | 86(U.S.L.S. 3. 055558 1,136.5 3,729
84 11 544 172 35 36 352 35 31 |87(U.S.L.S. 3. 040209 1,097.0 3, 599
8OR (U.S. L. 8. e e 46 16 20.74 62 19 43 242 19 24 | 88(U.S. L. S.) . 2. 810421 646.3 2,120
84 11 27.71 119 49 41 209 49 0218 (U.S.L.S.) .- 3. 128555 1,344. 5 4,411
114 (U, 8. L S e e 46 15 42.18 145 41 25 325 41 058 (U.S. L.8). . oo 3. 032975 1,078.9 3, 540
8 11 26.04 178 16 49 358 16 48 | 89R(U.S. L. S)_ ... ... 3.076214 1,191. 8 3,910
107 (U. 8. L. 8. ) e 46 15 45.80 80 36 59 260 36 36 | 114 (U.S. L. S ol 2. 837892 688. 5 2, 259
84 10 54.32 121 10 45 301 10 02 |88 (U.S. L. 8y e oo 3.177433 1, 504. 6 4,936
112 (0, 8. L. 8.) oo e e 46 15 16.36 159 07 43 339 07 351 114(U. 8. .8y oaae 2. 930793 852.7 2,798
84 11 11.85 202 26 35 22 26 48| 107 (U.S. L. S.) ..o 2. 992789 983.5 3,227
105 (6. 8. L. Sy i 46 15 15.22 92 34 33 272 34 06 [112(U.S. L. S ..o .. 2. 895089 785. 4 2,577
84 10 35.22 156 34 51 336 34 37107 (U.S. L. Sy .o 3. 012441 1,020. 1 3,376
110 (U. 8. L. 8. e e 46 14 54.10 158 43 22 338 43 13| 112(U0.S. L. 8 . ... 2. 867713 737. 4 2,419
84 10 59.38 218 24 59 38 25 17 (105(U.S.L.8S)) 2.920149 832.0 2,730
108 (U. 8. L. 8. oo e e 46 14 49.12 104 14 27 234 14 06 110(U.8S. L. S. 2. 796341 625.7 2,053
84 10 31.05 173 40 19 353 40 161105 (U.S. L. S. 2. 908872 810.7 2, 660
108 (U. 8. L. 8.) oo 46 14 26.08 170 23 09 350 23 04| 110(U.S8. L. 8. 2. 943306 877.6 2,879
84 10 5252° 212 52 45 32 53 011103 (U.8.L.S. 2. 927948 847.1 2,779
101 (U. 8. L. 8. e 46 14 18.70 183 12 51 283 12 18}1108(U.S.L.S. 2. 998725 997.1 3,271
8 10 07.21 134 22 8 314 22 15]|110(U.S.L.S. 3.193970 1,563.0 5,128
106 (0. 8. L. S.) oo 46 14 07.78 206 31 32 26 31 41|108(U.S.L.S. 2. 800377 631.5 2,072
84 11 05.68 254 55 49 74 5 31101 (U.S.L.S. 3. 113060 1,297. 4 4, 257
99 (U. 8. L. Sy el 46 13 47.68 105 41 33 285 40 19 | 106 (U.S. L. S. 3. 361038 2, 296.3 7,534
84 09 2250 135 00 07 314 59 35[101(U.8.L.S. 3. 131818 1,3%4.7 4, 445
102 (U. 8. L. S.) i 46 11 08.50
84 10 45.37
St. Marys River, Litlle Mud Lake
62(U.S.L.8.)(Canada) ... ... 46 16 23.72 3 19 22 183 19 20| 63(U.8. L. 8) oo iaiians 3. 068125 1,169.8 3,838
84 06 37.01 7 8B 49 257 28 22| 61(U.S. L.S. ) iciciicinanas 2. 921904 835.4 2,741
60 (U.S.L.S.) (Canada) ... cceocee e, 46 17 31.08 359 20 02 179 20 02 1 62(U. 8. L. 8.) o oioeieiiccaeaee 3. 318105 2,080. 2 6,825
84 06 38.14 19 16 26 199 15 59 | 61 (U.S. L. S.) e oo ieae 3. 379609 2,39.7 7,863
59 (U. 8. L. 8.) oo 46 17 30.68 260 24 47 8 25 28 160(U.S. L.8) oo aeeeeeae 3. 082125 1,208.2 3,964
84 07 34.58 340 20 24 169 290 38 |61 (U.8.L.S.)_ el 3. 359555 2,288. 5 7,508
98 (U.8.L.8.) (Canada) .. occoemmaooimmeee 42 (1)3 4. l; 72 16 08 252 13 35 | Winter Point (U.S. L.S.)__.__..... 3.679288 4,718.5 15,677
8 5 33.7.
97 (U.8.L.8.). - - _..] 46 14 13.08 286 44 07 106 45 47 | 98(U.8.L.S.) 3. 490778 3,095. 8 10, 157
. 84 07 52.07 34 01 41 214 00 48 | Winter Point 3. 452440 2,84.3 9, 299
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued
St. Marys River, Liitle Mud Lake—Continued

Distance
Station Iﬁgg&%ﬁggd Azimuth Back azimuth To station Logarithm
(meters) Meters Feet
o ’ " o ’ ’” -] ’ 1
95 (U. 8. L. S.) . e 46 15 17.16 327 45 51 147 46 52 | 98 (U.S. L. S. 3. 530718 3,394.0 11,135
84 06 58.20 30 15 07 210 14 28 | 97 (U.S. L. S. 3. 359998 2,290.9 7,516
72(U.S. L.S.) (Canada) ... oo 46 14 30.34 76 56 55 256 55 37| 97(U.8.L.S. 3.372933 2,360. 1 7,743
81 06 04.76 41 37 46 321 37 07 | 95(U.S.L.S. 3.265753 1,844.0 6,050
66 (U.S.L.S.) (Canada). .. oo . 46 15 48.37 3 5 48 183 54 43| 72(U.S.L.S. 3.382875 2,414.8 7,923
84 05 57.07 53 30 20 233 38 36| 95(U.S.L.S. 3.21103 1,625.6 , 333
70 (U.S.L.S.) (Canada) - . ceceom i 46 15 14.66 41 01 45 221 01 05| 72(U.8.L.S. 3. 258557 1,813.7 5,950
84 05 09.19 135 25 54 315 25 19 | 66 (U.S. L. S. 3. 164687 1,461. 1 4,794
65 (U.S. L. 8. . 46 15 17.62 193 01 40 13 01 47 | 66(U.S. L.S. 2. 988779 974.5 3,197
84 06 07.33 24 11 37 94 12 19| 70(U.S. L. S. 3.096418 1,248.6 4,096
6386 (U. 8. L. S.) e 46 15 30.87 225 12 32 45 12 50|66 (U.S.L.S. 2. 884693 766.8 2,516
84 06 22.48 321 34 39 141 34 50 | 65(U.S.L.S. 2.717 522.3 1,714
63 (U.S. L. 8. i 46 15 45.89 25 15 53 85 16 24 | 66 (U.S.L.S. 2. 966809 926. 4 3,039
84 06 40.18 320 44 18 140 44 31 [ 634 (U.S. L. 2.777441 509.0 1,965
64 (U.S. L.S.) (Canads) oo, 46 16 09.89 317 42 48 137 43 08 |66 (U.S. L.S.) o oo iiinns 2.953431 898.3 2,947
84 06 2529 28 16 53 203 16 42 [ 63(0.8. L.S.) o oieieiiiiiaaan 2. 906701 806.7 2,647
61 (U. 8 LS. e 46 16 17.81 282 54 40 102 55 16 [ 64 (0. 8. L. Sy oiiiiiaans 3.039009 1,004.0 3, 589
84 07 15.09 32 48 55 142 49 20 | 63(U.S. L.S) . ... 3.092362 1,237.0 4,058
104 (C. 8. L S.) e e 46 13 06.39
84 14 08.07
St. Marys River, Lake George
18 (U.S. L.S.) (Canada) . ... ooooememacaaaeeno. 46 29 49.84 52 18 53 232 18 23| 25(U. 3.052247 1,127.8 3,700
84 16 06.17 77 55 5 257 55 3116 (U. 2. 864421 731.8 2 401
27 (U. 8. L 8. e e 46 29 32.48 83 44 48 263 44 01 | 25 (U. 3. 149095 1,400.6 4,625
84 15 42.32 136 29 42 316 29 25| 18 (U. 2. 868525 728.8 2,424
20(0.8. L. S.) (Canada) . oo 46 30 12.19 9 57 05 189 56 58} 27 (U.S.L. 3. 095110 1,244.8 4,084
84 15 32.23 46 21 24 226 21 00 18(U.S.L. 3. 000034 1,000. 1 3,281
29 (U. 8. L S et e 46 30 05.03 72 11 04 252 10 15| 18(U.S. L. 3. 185582 1,533.1 5,030
84 14 57.72 106 43 18 286 42 53 | 20 (U.S. L. 2.885542 768.3 2,521
22(U.S. L. S.)(Canada) - oo 46 30 140.94 330 12 24 170 12 31| 29(U.S. L. 3.051161 1,125.0 3,691
84 15 06.69 31 31 35 211 31 17| 20(U. 8. L. 3. 017569 1,041.3 3,416
31 (U. 8. L S oo 46 30 20.44 25 25 49 205 25 41| 29(U.8.L.S. 2. 721764 526.9 1,729
84 14 47.11 75 10 00 255 09 27| 20(0.S. L. S) o .o a. 2. 997939 995.3 3, 265
33 (U, S L S e 46 30 48.26 24 06 29 24 06 09| 20(U. 8. L. Sy oo 3. 165027 1,462.3 4,798
84 14 29.71 74 00 08 253 59 39| 22(U.S. L. 3. 2.913951 820.3 2,691
24(U.S.L.S.) (Canada) ... ... 46 31 20.13 8 33 00 188 32 55| 33 (U. 8. L.S) e 2.997915 995. 2 3,265
84 14 22,77 37 43 58 217 43 26| 22(U.S. L. S oo 3. 184751 1,530. 2 5,020
35 (U. 8. L 8. e e 46 31 05.89 43 34 02 223 33 44 | 33 (0. 8. 1S iaa e 2.875804 751.3 2,465
84 14 05.42 139 56 36 319 56 2| 24 (U.8. L.S) e 2. 759348 574.6 , 885
37T (U. 8. L S oo 46 31 44.22 35 33 07 215 32 38 135(U.8. LS e 3.162834 1,454.9 4,773
84 13 2573 58 32 15 238 31 33| 24(U.S. LSy e aian 3. 153865 1,425.2 4,676
26 (U.S.L.S)(Canada) .. ... oo .. 46 31 54.81 291 37 38 111 38 04} 37(U.S. L.S) i 2. 947570 886.3 2,008
84 14 04.39 20 05 34 200 05 20| 24 (U. 8. L. S.) . o eaee 3.056923 1,140.0 3,740
28 (U.S.L.S.)(Canada) ... __.____._..__._.._.._.. 46 32 25.58 3 38 19 183 38 16| 37(U.S. L.8) . oo e oo 3. 107001 1,279.4 4,197
8% 13 21.92 43 36 37 223 36 05 25(U.S. L S meiiaanas 3.117973 1,312.1 4,305
39 (U. 8. LS. e 46 31 59.25 45 24 08 225 23 52| 37(U.S. LS. s 2. 820210 661.0 2,169
84 13 03.65 154 28 54 334 23 41| 28(U.S. L. S oo 2. 954803 901. 2 2,957
30 (U.S.L.S.) (Canada) . ... oo 46 32 48.19 34 07 58 214 07 23| 39(U.S. L Sy oo 3. 261299 1,825.2 5,988
84 12 1559 63 43 03 243 42 15| 28(U.S. L. S. 3. 197650 1,576.3 5,172
41 (G, 8. LS. o ooiee e 46 32 09.18 100 47 59 289 47 11| 28(U. 8. L. S. 3.174725 1,495.3 4,908
8¢ 12 15.90 180 18 31 0 18 31{30(U.S.L.S. 3. 080815 1,204.5 3,952
32(U.8.1..S)(Canada) ..o 46 32 58.52 38 12 30 218 11 49} 41(U.S.L.S. 3. 237520 1,938.7 6,361
84 11 19.62 75 01 39 255 00 58 (30(U.S.L.S. 3.091433 1,234.3 4,050
34(U.S.L.S)(Canada) . ....._.____.__..o..... 46 31 56.83 100 11 01 280 09 49 [ 41(U.S. L.S) .. ....o.._._....| 3.33t102 2,158.3 7,081
81 10 36.21 154 06 05 334 05 34| 32(U.8. L. S omaan 3.325816 2,117.5 6,947
43 (U. 8. L. S.) oo 46 31 10.52 143 19 21 323 18 35| 41(U.S. L.8). ool 3.353847 2,258.6 7,410
84 11 12.59 208 27 34 28 28 00 |34 (U.S. L.8) .o oot 3. 211312 1,626.7 5,337
45 (U. 8. L. S.) e oo 46 31 25.06 79 55 55 259 54 23|43 (U.S. L. S mimmieaees 3. 438133 2,742. 4 8,997
84 09 05.91 116 16 59 206 15 53134 (U.S. L. 8) o oo 3.331878 2,146.2 7,041
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued
St. Marys River, Lake George—Continued

Distance
Station Latitude and Azimuth Back azimuth To station
longitude : ) i Logarithm | ygoears Feet
(meters) b
[.] ’ 17 o ’ r” o ’ rr
40(U.S. L. 8.} (Canads) oo oo ccccccmeee et 46 32 48.22 36 47 42 216 46 38 { 45(U. 8. L. S}y ool 3. 500724 3, ]62. 6 10, 392
24 07 36.90 67 27 & 247 25 44 | 34(U.S. L. S eias 3.61A703 4,137.2 13, 573
42(U.S.L.8S.) (Canada) . ... 46 31 44.99 82 17 36 262 15 10| 45(U. 8. L. S) .- 3. 638235 4,347.5 14, 2(.’)3
84 05 43.78 129 01 03 308 59 41§ 40(U.S. L. 8. .- 3. 491615 3,101.8 10, 176
47 (U, 8. L 8 ) o et 46 30 39.22 199 00 37 19 01 24| 40(U.S. L. S .o ieeiiiaaas 3. 6246?(_) 4,213.3 13,823
84 08 41.32 241 45 33 61 47 42 | 42(U. 8. Lo 8.) it 5. 632947 4,204.8 14,091
44 (U.S.L.S.)(Canada) - . .o oiiceicnaaa 46 29 47.38 107 29 53 287 27 00| 47(U.S. L. S - 3.726792 5, 339 8 17, 489
84 04 42.81 160 19 20 310 18 36| 42(U.S. L. S) .o 3. 586265 3,857.1 12, 655
46 (U.S. L. S.) (Canada) . ..o 46 27 39.13 146 19 30 326 17 24 | 47(G.S. L. S o 3.824991 6,683. 3 21,?27
84 05 47.50 199 11 44 19 12 31 | #4(C. 8. L. 8 . 3. 622555 4,193.3 13,758
49 (U. 8. L 8. e e e e iae et 46 28 04.35 240 48 OR 60 51 22| $4(U. 8. L. &) oo 3.814720 6,527. 1 21,414
84 09 10.03 280 11 33 100 14 0071 46 (UL 8. L. S oo 3. 642579 4,391.2 14, 407
48 (G.S. L.S.)(Canada) . - ..o oo 46 23 50.06 167 48 {0 347 47 421 49(U.S. L. S 3.904881 8,033.1 26, 355
84 07 50.54 200 12 49 20 23 18|46 (U.S. L. S) oo s 3.877675 7,545.3 24,755
51 (U.S. L. 8. oo 46 25 16.70 208 21 22 28 22 57 ) 49(U.8.L.S. 3. 769@15 5.883.2 lg, 302
84 11 20.99 300 44 09 120 46 42| 48 (U.S.L.S. 3.718576 5,230.9 17, 162
53 (U. S Lo 8. oo e 46 22 40.41 149 04 39 320 03 01| 51(U.S.L.S. 3. 750209 5,626. 1 18,458
84 09 05.60 216 42 30 36 43 25| 48 (U.S. L. 8. 3. 428614 2,683.0 8, 802
50 (U.8.L.8.)(Canada) . .. com oo 46 22 31.53 96 19 40 276 18 16| 583 (U.S. L. S . 3.396358 2, 490.? 8,172
84 07 09.76 160 14 18 340 13 49 (48 (U.S.L.S)_ ... ... - 3.41103¢ 2,576. 5 8,453
54 (U.S.L.8S.) (Canada). . ool 46 20 56.04 143 31 31 323 30 10| 53(U.S.L.S) .- .| 3.602062 4,008.3 13, Igl
84 07 1411 181 48 18 1 48 211 50(U.S. L. S) oo i 3. 469840 2,950. 1 9, 679
52(U.S. L. S.(Canada) - - .« ool 46 21 39.15 4 03 20 224 02 36| 54(U. 8. L. 8S) 3. 267685 1, 85242 6,077
84 06 13.88 143 33 29 323 32 48 | 50 (U.S. L. S)eue et 3.303349 2,010. 7 6, 597
$6 (U.S.L.S.) (Canada) - .« oeccomcemccaans 46 19 57.44 129 23 15 309 22 00) 54 (U. 8. L. S ) o iceeeee 3.455120 2.&§1~ 8 9, 356
84 05 31.03 163 44 26 343 43 55! 52(U. 8. L. S e imccaaeeee 3.514734 3,271. 4 10, 733
55 (U.S8. L. S.) .- 46 19 19.78 171 41 25 351 41 10| 54 (U.8.L.8.)
A SR 2D PR 5 J I 3.477626 3,003. 5 9,854
84 06 53.81 236 42 06 56 43 06} 56 (U.S. L. 8.)ccmmoeceeccceeccean 3. 3239)89 2,118.3 6, 950
58 (U.8.L.S.) (Canada) ... 46 18 30.68 153 34 24 333 33 58 |55(U.8.L.8S)
...................... . S L 8 e 3. 228712 1,693.2 b, 555
84 06 18.58 200 47 8 20 47 57 {66 (U.S. Lu 8. cacm oo 3. 457213 2, 865. 6 9, 402
05 (0. 8. L. 8.) oo 46 19 12.67
84 07 35.91
06 (U.S.L.S.) (Canada)....._.__ 46 33 21.96 26 21 49 208 21 04134(U.S.L.S 7
A et . 2 .S8.L.8S. 3. 46737 2,033. 4 9, 624
8% 09 35.09 72 00 24 251 59 08 |32(U.S.L.S. 3. 369513 2,341.6 7,
O19(U.8. L.8.) oo 46 31 33.33 140 39 54 320 39 23 |41(U.S.L.S
.................. 3 .S.L.S. 3. 155660 1,431. 1 4, 695
81 11 33.33 239 11 50 59 12 3134 (U.S8.L.S. 3.151416 1,417. 2 4,650
O21(U.S. L.8.) ooeae . 46 31 22.60 106 56 28 286 65 51 019(U.S. L
...................... . .8. L. 3.055853 1,137.2 3,731
84 10 42.29 186 59 05 6 59 09|34(U.S.L.S. 3.027253 1,064.8 3, ';93
3R (U.S. L. 8.) (Canada)_.._ 46 32 00.05 27 02 55 207 02 28 |143(U.S.L.S 717.
....................... . 0 5¢ .S.L.S. 3, 234809 1,717.2 5, 634
8¢ 10 35.95 97 33 02 277 31 49| 41(U.S.L.S. 3.332108 2, i‘ié 4 7,049
O (0. 8. L.8.) e, 46 31 2241 90 18 09 270 17 30| 021 (U.S8. L
_____________________ 4 .S8.L. 3. 085356 1,162. 4 3,814
8% 09 47.75 135 49 39 315 49 04 | 34(U.S.L.S. 3. 170855 1,482.0 4, 862
08 (U.S.L.S.) (Canada)....____. 46 31 48.07 321 58 21 141 58 39[45(U.S.L.S) 7
................. . . S.LLS) L. 2.935862 862. 2, 830
84 09 30.85 61 52 27 241 51 13 |43(U.S. L.S)- o ... 3. 390769 2,459. i 8,068
025(U.S. L.8.) oo 48 31 44.30 16 05 45 196 05 39 [ 45(G.S. L. S)) 7!
____________________ 3 3 k LS LS L. 2. 767906 586.0 1,923
84 08 58.29 99 32 18 279 31 54 | O8(U.S. L.S) e e 2. 84‘7312) 703.6 2,308
010(U.S. L. 8.) (Canada)._.._..____ 46 31 53.61 273 45 02 93 47 19 (42(0.S.L.S) It
.................. 53. 3 LS LS .. 3. 607326 4,018.8 13,283
84 08 53.35 17 27 58 197 27 49 |45 (U.S. L. S) . ..., . 2. 95{)27§ 891.8 2,
10R (U. 8. L. 8.) (Canada)...___. 46 31 54.51 274 10 31 94 12 47 |42(U.S.L.S)
____________________ L SULLS) L. 3. 604113 4,019.0 13, 186
84 08 51.86 18 49 37 198 49 27 | 45(U. S.L.8) oo .. 2. 967599 928.1 3, 45
012 (U.S. L.S.) (Canada)...__...___ 46 32 00.50 278 06 10 98 08 04 {42(U.S.L.8S.) iy
______________ R X CSLL S8l 3. 530181 3,389.9 11,122
8t 08 21.25 41 50 16 221 49 44 [ 45(U.S. L. S)eee e . 3. 154129 1,427.0 , 682
12R (U.S.L.8.) (Canada)_.._.._____ 46 32 01.37 278 55 33 98 57 22 142(U.S8.L.8S) 7
................. - & X ST T 3.51228 3,253.0 10, 673
84 08 14.57 45 06 41 225 06 04 {45(U.S. L. Sy ... . 3. 18878é 1,544 5 5, 0(’37
D14 (U.S.L.S.) (Canads)_._______._____ 46 31 56.42 190 22 18 10 22 23 140(U.S.L.8S) 3
............. 5 90 0 LS. LS. . 211114 1,626.0 5, 335
84 07 50.64 207 25 26 97 26 58 |42(U.S. L. S)oee . 3. 435592 2,726.4 8,045
38 (U.S.L.8.) (Canada) oo oo _.__ 46 31 46.97 7% 00 47 255 59 19 {45(U.8.L.8) 3. 4 7
........... 3 é £ CS8.L.S)) .. . 426226 2,668. 2 8,754
84 07 0444 159 54 51 339 54 27 1 40(U. 8. L.S) oo, 3. 304032 2,013.9 6, éOT
36 (U.8.L.S.)(Canada) - ..o . 45 32 16.20 28 56 32 108 88 01 [38(U.S.L.8S.) 3. 443882 7
- - 6. 20 K S LS . - 3. 2,779.0 9,11
81 09 07.77 358 32 03 178 32 04 | 45(U.S. L. S,)...__ __________________ 3. 18948 1,528. 6 5, 081
Manchester shoal erib (U.8. L. 8.) .o oco oo ..__ 46 31 41.68 129 19 12 309 18 47 | 12R(G.8. L. S) 2.9
.......... . S L. Sy . . 982059 959. § 3,148
& 07 39.74 267 36 57 87 38 21 142(U. 8. L. 8. 3. 393294 2,473.4 8,115
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River, Lake George—Continued

X Latitude and : - T i
Station longitude Azimuth Back azimuth o station Logarithm Feet
(meters)

. . i o 3.370374 | 2,346.2 7,697
__________ 46 31 32.35 183 10 06 3 10 10]40(G.8. L. S. . 37037 , 346. , 697
B2 (U 8. L 8 eeoeemmioeoo e 84 07 4290| 201 15 09 81 16 35| 42(U.8. L.S. 3.400992 |  2,570.3 8,433
.. 8.)(Canads)________ . ... 46 31 31.%4 171 02 58 351 02 45| 40(U.S.L.S. 3.377373 2,384. 4 7,823
D16 (U.8. L. S.) (Canada) ... ... 84 07 19.49 2.’58 48 48 78 49 57 | 42(U.S.L.S. 3.317887 2,079.2 6,822
- 9, 350

................. 46 31 16.72 172 28 57 352 28 44 | 40 (U.S.L.S. 3. 4512_340 2,850.0 A
D18 (U. 8. L. 8) (Canads)........... 88 07 1940 216 47 49 66 48 58 | 42(U.S.L.S. 3.345783 2217.1 7,274
.1 10, 381

______________ 46 31 08.63 166 23 05 346 22 40 | 40(U.S.L.S. 3. 500252 3,164 ),
020 (U.S.L.S.) (Canada)............_.___. 8t 07 094 236 00 35 56 01 32 |42(U.S.L.S. 3. 302964 2,008.9 6, 591
11, 197

....... 46 30 59.48 169 41 01 349 40 40 [ 40(U.S.L.S. 3. 533114 3,412.8 ,
02 (0. 8. L 8o 82 07 08 21 02 00 15 52 01 16 | 42 (U.S. L.S. 3.358561 2,283.3 7,491
= 7 797.9 12, 460

________________ 46 30 50.64 162 56 19 342 55 41| 40(U.S.L.S. 3. 579541 3,797 3
022 (U. 8. L. S.) (Canad8) ..........._.. 34 06 4460| 217 40 29 37 41 13 | 42(U. S. L. S. 3.326469 |  2,120.6 6,957
- 7! .7 19, 881

................ 46 30 22.88 326 32 07 146 34 0146 (U.S. L. S. 3.782453 6,059. 7 5
O31 (U. 8. L 8.)ccmeoe oo 84 08 2400 12 58 27 192 53 54| 49(U.S.L.S. 3,642300 |  4,388.3 14,397
.0 10, 125
i ih Ii 1S D 46 30 14.77 205 27 53 25 28 38! 42(U.S.L.S. 3.489400 3,086 , 12
Church Point crib light (U. 8. L. 8.)... - 5 oo 46.64 % 4 53 107 51 22| 41 gU. S LS 3. 440879 2,759.8 9, 054
7! 465. 4 8,089

............... 46 30 10.14 73 26 59 253 25 39| 4 (U. 8. L. 8o 3.391879 2, 5
42%% (0. 5. L. 8.) (Canada)_............ 8 09 5009 18 31 308 38 o7 | 42(U.S. LS. lIlIITIIIIII 3.671070 4,688.9 15,383
7 688.0 21,942

................ 46 27 39.22 146 13 12 326 11 06|47 (U.S. L. S.) o oo eaea 3.825297 8, ,
46R (U.S.L.S.) (Canads)...... s 8% 05 4590 199 02 35 19 03 22|44 (U.S. L. Syl 3.621837 4,186.4 13,735
530. 1 21,424

........ R 28 04.45 240 50 54 60 54 08| 44 (U.S. L. S iimiiaaana. 3.814921 8, ,
49R (U. 8. L 8 oo ;2 0 1027 280 09 14 100 11 41 | 46R (U.S. L. S.)mmvacieccceanas 3. 644332 4,408.9 14, 465
727.4 12,229

ib i 1S J 46 26 04.04 184 06 03 4 06 12| 49R(U.S. L.S) . ocmmmmiaena- 3, 571407 3,7 3
Crib light (head of flats) (U. 8. L. 8.)-... g4 09 277 237 26 44 57 29 20| 46R (U.S. L. S.) o ooccimciaan. 3. 737601 5, 465. 1 17,930
7 7 9 5262.1 17, 264

........... 46 25 56.93 318 05 45 138 07 44 | 48(U.S. L. Sy et 3.72118 A

OB (U. 8. L 8o eooimmma e oo 84 10 3508 38 18 15 218 17 41/ 51 §U. S L.S) i 3.199482 1,583.0 5,194
D315 (U. 8. L. 8.) e 46 26 21.53 318 40 24 138 40 47 1 033(U.S. L. S) oo 3. 004934 1,011. 4 3,318
84 11 06.33 8 33 28 18 83 17 |81 (U.S. L. 8. ... 3. 306688 2,026.2 6, 648
Crib W (1878) (U.S. L. S.) oo, 46 24 46.02 307 58 02 127 59 17 1 48(UG.S. L. S.) ... 3. 448402 2,808.0 9,213
84 09 34.16 351 03 31 171 03 51 | 83(U.8. L.S.) . ... 3. 593983 3,926.3 12,882
Crib E (1879) (U. S. L. 8.) (Canada) . ........_....__. 46 24 51.19 346 18 35 166 18 51 | 48(U.S. L. S, .. oo 3.288378 1,942.6 6,373
84 08 12.06 84 48 42 264 47 43 | Crib W (1879) (U.S. L. Sy ... 3.245688 1,760.7 5,777
Crib W (1881) (U. 8. L. 8. oo ool 46 24 46.04 307 57 23 127 58 38 | 48 (U.S. L. S.) oo e 3. 448659 2,809.7 9,218
84 09 34.24 351 02 11 171 02 31 {58 (U.S. L. S o ... 3. 504077 3,027. 1 12,884
Crib E (1881) (U.S.L.S.) (Canada)_...._....__._.... 46 24 51.11 346 15 40 166 15 56 | 48 ( LS 3. 287952 1,940.7 6.367
84 08 12.11 84 4 19 264 53 20| Crib W (1881) (U. S. L.S.)..__..__. 3. 245745 1,760.9 5,717
Crib W (1882) (U.S. L. 8. .. 46 24 45.92 307 53 13 127 54 28 48(U.S.L. 3. 448441 2,808.3 9,214
84 09 3428 351 00 51 171 01 11|53 (U.S.L 3. 593706 3,923.8 12,873
O35 (U. 8. L. 8. e et 46 24 23.85 163 34 15 343 33 59 51(U.S. L 3. 230752 1,701.2 5, 581
84 10 58.46 284 33 00 104 35 17| 48 (U.S. L. 3.617817 4,147.8 13, 608
Crib light (foot of flats) (U. 8. L. 8.) ccevoceeneano ... 46 23 59.58 103 44 42 283 42 58 | O35(U.S. L. 3. 499406 3,158.0 10, 361
84 08 34.85 123 52 50 308 50 50 | 51 (U.S.L.S. 3. 630781 4,273.5 14,021
037 (U. 8. L 8.) e 46 23 10.96 223 10 27 43 11 06| 88(G.S.L.S. 3. 218944 1,655.6 5,432
84 08 43.56 301 15 49 121 18 57| 50(U.S.L.S. 3.370192 2,345.3 7,695
024 (U.8.L.8.)(Canada).__.___._..._..._____._..... 46 23 25.71 70 23 49 250 23 05| O37(U.S.L.S. 3.132554 1,356.9 4,452
84 07 43.74 169 03 57 349 03 52 (48 (U.S. L. Sy, 2. 884099 765.8 2,512
D17 (U. 8. L. 8.y oo e 46 29 41.37 96 50 01 276 49 31 [ 16(U.8. L. S.) oo i 2.959275 910.5 2,987
84 15 57.33 14 13 08 324 13 02 (18(U.S.L.S.) e 2. 508023 322.1 1,057
039 (0. 8. L. 8.) oo 46 22 41.19 172 25 49 352 25 45 | O37(U.S. L. S . ... 2. 967247 927.4 3,043
84 08 37.84 278 59 32 99 00 36 S0 (U.S. L. 8.) e ieiceceeee 3.280110 1,905.9 6, 253
026 (U.S.L.8.)(Canada) ... .___._.__._....__.._._. 46 22 07.20 125 54 59 305 54 10 583(U.8. L.8) e cieiieiea . 3.242544 1,748.0 5,735
84 07 59.36 183 23 52 3 23 58 48(U.8. L. 8.) e ceieieieaa.. 3. 502632 3,181 5 10, 438
B3 (0. 8. L. 8.) oo e 46 05.18 242 21 48 62 22 56 52(U S.L.S) i 3.354452 2,261.8 7,421
84 47.60 291 30 58 11 31 2 54(U.8. Lo S e ceeeceeeeea 2.836431 769.9 2,526
028 (U.S.1.8.) (Canada).._ ... __________ 48 24.92 343 39 09 163 39 18 54(0.S. L. 8y e 2. 968144 929.3 3,049
84 26.34 36 43 53 216 43 38 | 043 (U.S. L. S.) oo . 2. 880346 760.2 2,494
D041 (U. 8. L. 8.} oL 46 30.45 280 39 44 100 40 15 | 028 (U.S. L. 8. oo . eeoei ... 2.965195 923.0 3,028
84 08.77 329 53 10 149 53 26 [ O43(U.S. L. S.) . oo 2.955133 901.8 2,959
O45(U. 8. L. 8.) et 46 40. 21 168 33 34 348 33 20 | O43(U.S.L.S.) .. oo 2.895773 786.6 2, 581
84 40.31 228 54 17 48 54 36 54 (U.S. L. 8 e 2.871198 743. 4 2,439
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continned

St. Marys River, Lake George—Continued

Distance
Latitude and : . .
Station longitude Azimuth Back azimuth To station Logarith
2aritiim | pfoters Feet
(meters)
o ’r ” o ’ ” -] ’ "
B (1881) (U.S. L. S.) (Canada) ..ccoeoommomeeeane- 46 20 46.76 66 01 18 246 01 02| O45(U.S. L.S)... 2. 696656 497.3 1,632
OB (188D ( ) ( 2 84 07 1906 132 59 06 312 58 45| D43(U.S. L.S) ... 2.921375 834.4 2,738
A (1881) (U.S. L. 8S.) (Canada). woocoecemeeano-. 46 20 50.28 32 03 36 212 03 23| O45(U.S. 1. S| 2.841832 604.8 2,280
DA (88 ( ) ( 2) 84 07 23.06] 100 08 55| 289 08 37| O43(U.S. LS. 2l7adese 555.5 1,823
47 (U. 8. L. S.) oo 46 20 14.13 147 30 39 327 30 22} 045(U. 8. E S 2.979965 954.9 3,133
47 ¢ ) 84 07 16.32 182 05 40 2 05 42 54(U.S. L.8) o occeeeeo...| 3.112287 1,204.9 4,248
34 (U.S. L.S.) (Canada) ... oo 46 19 01.07 123 11 31 303 11 01 55 (0. 8. Lo 8o ceemmeeeeea e 3. 023553 1,055.7 3. 464
034 ( )( ) 84 06 12.5{ 27 00 30 oL 00 56 (U.S. L. S)cccamamccccccae - 3.290861 1,983.7 6,410
32(U.S. L. S. EYs - 46 19 58.47 335 38 00 155 38 27| O34 (U.S. L. S.) ceeoommeaceaaaaaen 3. 289002 1,045.8 6,384
os2(u. 8 ) (Canada) 31 08 50.03 3 52 06| 183 52 03| 5(U.S. L.S).ooIIlIlI 3078218 | 1107.3 3,928
C (1883) (U. 8. L. S.)ue oo 46 19 38.51
84 08 44.16
Shosl Island Lighthouse (U. 8. L. 8.) (Canads).......| 46 18 47.91 108 02 49 288 01 07 55(U. 8. LS oo 3. 502209 3,179.1 10, 430
sland Lighthouse ( S ) 84 04 32.52 126 32 15 306 30 36| O32(U.8. L.8)oecceemeooo ] 3.563572 3,060.8 12,010
036 (U.S.L.S.) (Canads) ..o _coocoooo e 46 18 45.42
84 06 47.23
68 (U.S.L.S.)(Canads) ... .o 46 15 04.82 139 14 56 319 14 45 65(U. 8. LS imieiae 2.717248 521. 5 1,71
( ¢ ) 84 05 51.43 174 52 13 354 52 09| 66(U.S. L.8).o oo 3. 130290 1,349.9 4,420
[ Lo T P TS U 46 14 59.87 254 35 01 74 35 561 70(U.S.L.S). ... 3. 235051 1,718.1 5,637
( ! 84 06 26.52 332 55 28 152 55 43| 72(U.S.L.S). . oo 3.010298 1,024.0 3,360
93 (U. 8. Lot 8. oot 46 14 22.44 214 48 47 34 49 14 91 (U. S L. S ceeiiciiaia 3. 148470 1,407.6 4,618
¢ ) 84 07 04.03 259 07 33 79 08 15| 72(U.S.L.S)o .o 3. 111600 1,2683.0 4,242
74 (U.S.L.S.) (Canads) o o ooeoceccccaeaoo 46 14 16.98 98 45 18 278 44 41 93 (0.8 8o 3.045148 1,109.6 3,640
w )¢ ) 84 06 12.85 167 31 55 347 31 45| 91(U.S. L.S) oo 3.132378 1,356. 4 4,450
Green Bay
Latitude and . Latitude and
Station longitude Station longitude
-] ’ . o 7 [
‘W. Whaleback water station (U. 8. L.S.), 1864 _______. ... ____._. 45 21 37.98 || North Sturgeon (old) (U. S.L.S.), 1865 . - e omcaccccceanes 44 5¢ 18.23
87 11 24.89 87 24 16.37
Washington Island (U.8. L. 8.), 1864 . 0o vommmmno e 45 20 32.21 || Sturgeon (old) (U. 8. L.8.) (Wis.), 1865 .o ooooemmeeeecccmeaeennes 44 52 33.23
86 57 20.57 87 25 48.58
Sable (U.S. L. 8.), 1864 .o oo 45 17 56.83 || North Egg (U. 8. L. 8.), 1865 o oo oot meee e 45 04 30.22
. 87 00 56.60 87 16 49.39
North Chambers (U. 8. L. 8.), 1864. . .. .. oot cmcmceeanen 45 12 40.33 || Chambers Island, south base (U. 8. L.8.), 1864 .. .. __._.. 45 09 32.54
87 20 07.90 87 19 47.76
Sister Bluff (U.S. L. 5.), 1884 oo e 45 14 28.07 || Chambers Island north base (U. S. L. 8.) (Wis.), 1864 _..___._.___._._ 45 12 07.95
87 06 59.04 87 21 53.03
Horseshoe Island (V. 8. L.8.), 1864 ..o . 45 10 48.18 || O3 Penny (U. S. L. S.), 1862 e ammmaeeaenn 45 10 00.30
87 12 39.90 87 14 17.68
Sister Island (U.S. L. 8.), 1864 oo oo s 45 13 28.10 || AbbOtt (U. 8. L. 8.) oo emaen 45 13 14.36
87 08 56.90 87 30 43.53
North Strawberry (U.S. L.8.), 1864 . occonm . 45 10 24.16 || Eagle (01d) (T. 8. L. 8.) e cc oo oo e 45 10 15.42
87 15 51.75 87 13 53.40
Rochereau (0ld) (U.S. L. 8.), 18684 ... 45 17 41.10 || Fish Creek (U. 8. L. 8.t ocoem oo 45 07 53.86
87 26 11.86 87 14 58.30
Green Island (U.S. L.8.), 1885 . ... 45 03 3%.14 || Hat Island (U. 8. L. S.), 1864 . ooom oo oeecmeeeeeas 45 06 04.92
87 30 06.20 87 19 00.28
South Egg (old) (G.S. L. 8.) (Wis.), 1865 .- cooomoommomieeaaaeaen 44 59 13.39 || Middle Strawberry (U. 8. L.S.), 1864 .. ooooomm e, 45 10 01.38
87 21 37.30 87 15 58.40
Peshtigo (old) (U.S. L. 8.) (Wis.), 1865 _ .. oo oiiea oo 44 59 06.54 || South Strawberry Island (U.S.L.S.), 1864___ ... __._..__..___. 45 09 26.63
87 37 42.38 87 15 49.21
. Distance
Station Latitndesnd | Azimuth | Back azimuth To station .
Logarithm |y g0 ors Feet
(meters) h i
-] ’ ” o ’ 1 -] ’ 7
Menominee (old) (1865) (C. 8. L.S.) (Wis)-cecaeeo. 45 05 19.35 2 17 40 182 17 04 | Debroux (U.8. L S)ceceeeo oo .- 4.444125 [ 27,805.1 91, 224
87 35 37.55 13 23 44 193 22 15| Peshtigo (U.S. L. S ccaemeeo o - 4.072870 [ 11,826.9 38, 802
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River, Polagannissing Bay

Distance
Station Letitudosnd | Azimuth | Back szimuth To station o
garithm |
(meters) Meters Feect
o ’ r” ’ r” ] ’ ”
Burnt Island (U. 8. L. 8.), 1896 (I0.) . ..o 46 05 47.51 321 51 35 141 53 43 | Harbor Island (No. 281) (G.8.L.8.)| 3.792990 6,208. 5 20, 369
83 48 53.46 11 46 53 191 46 23 Bacon Island (U. S. L. S)........._ 3. 641854 4,383.8 14, 383
Kocruish (U. 8. L. 8.) (Canada), 1896 (m.)._......... 46 08 27.04 351 11 59 171 12 50 | Harbor Island (No 281) (U S.L.S.). 3. 996800 9,926. 6 32, 568
83 47 05.74 25 09 49 205 08 32| Burnt Island (U.S. L.S.)._......_. 3. 735734 5, 41.7 17,853
Chippewa Point (G.S. L. 8.), 1886 (m.)____.__.__.._. 46 06 02.48 86 26 14 266 22 08 | Burnt Island (U S L.S) ... 3. 867445 7, 369.6 24,178
83 43 11L.04 131 33 17 311 30 28 | Kocruish(U.S. L. 8.y ..._.._... 3.828127 6,731.7 X
Serpent (U. S. L. 8.) (Canada), 1896 (m.)_.__....._... 46 10 26.81 17 19 33 197 18 07 | Chippews Point (U S.L.S)....... 3. 931909 8,548.9 28,048
83 41 1251 64 01 34 243 57 19 | Kocruish (U.S. L.S)coccemaiaoo 3. 926001 8,433. 4 27,669
Sulphur Island Lighthouse (U. S. L. S.) (Canada), | 46 08 40.72 88 17 38 268 09 59 | Kocruish (U. 8. L.8.).._.......... 4. 136083 13,679.9 44, 881
1896. 83 36 28.67 118 18 08 298 14 44 | Serpent (U.S. L. S. ) J 3. 839811 6,915.3 22,688
252 (U, 8. L. 8.) (Canada), 1896 (I0.) ..o oo ooooe . 46 11 04.03 28 21 02 98 25 24 | Serpent (U.S.L.8.). oooeooeiii . 3. 896430 7,878.3 25,847
83 47 15.89 357 25 35 177 25 42 | Kocruish (U.S. L. Sy ... 3. 685935 4,852.2 15,919
Grande Point (U. S. L. 8.) (Canads), 1896 (m.)...___ 46 12 35.75 3 52 14 183 51 56 | Kocruish (U.S. L. S.)....___...._.. 3. 885309 7,696.8 25, 252
83 46 41.53 14 35 04 194 34 39 | 252(U. 8. L. S.) . ccicai s 3. 466306 2,926.2 9,
345 (U. S. L. S.) (Canada), 1896 (m.) . - __.......__. 46 06 14.14 157 38 36 337 36 48 | Serpent (U.S.L.S.). ... 3.926157 8, 436. 4 27,678
83 38 42.91 212 28 41 32 30 18 SuIllp!éur Island nghthouse (U. 8. 3. 720618 5, 365. 6 17, 604
)
343 (U.S.L.8.), 1896 (M.} o oo ooomaecoccaa L 843 2(15 :g g 236 18 14 5 22 05 SuIllpl:gur Island Lighthouse (U. S. 3.917549 8,270.8 27,135
) 29 08 14 80 10 28 {345 (U. 8. L.S)ooooeeeeeoee o 3.602435 |  4,003.5 13,135
262. Gull Island (U. 8. L. 8.) (Canada), 1896 (m.)... . ég gﬁ; 44.65 334 21 58 154 22 30 Suip!éu)r Island Lighthouse (U. S. 3. 340324 2,189.4 7,183
12.80 . 8.).
104 13 4 284 10 51 | Serpent (U. 8. L.S8.).cccuioaaee 3. 724660 53047 17,404
209. Cedar Island (U. 8. L. 8.), 1896 (m.) .o oo 46 05 10.57 358 49 16 178 49 18 | Harbor Island (No. 281) (U S.L.S.).| 3.573399 3,744.5 12, 285
83 45 58.68 55 54 10 235 51 34 | Bacon Island (U.S.L.S.).......... 3. 749564 5,617.8 18,43t
341. Drummond Island (U. S. L. 8.), 1896 (m.}....-..] 46 04 49.94 47 47 12 227 45 17 | Harbor Island (No. %1) (U S.L.S.). 3. 664882 4,622.6 15,166
83 43 15.84 72 53 43 252 49 10 | Bacon Island (U. S. S)caen 3. 930932 8,529.7 27,985
337. Peck Island (U. S. L. S.), 1896 (m.)_.........___ 46 03 41.31 78 27 10 258 24 28 | Harbor Island (No. 281) (U.8.L.S.). 3. 692393 4,924.8 16, 157
83 42 10.65 146 32 10 326 31 23 | 341. Drummond Island (U.S.L.S.)..| 3.404894 2,540. 4 8,335
311. Drummond Island (U. 8. L. S.), 1896 (m.)__..... 46 01 24.39 147 16 36 327 15 28 | Harbor Island (No. %1) (U S L.8.). 3. 585589 3,851.1 12,635
83 44 18.26 212 58 25 32 59 57 | 337. Peck Island (U. S e 3. 702405 5,039.7 18, 524
267 (U. 8. L. S.), 1896 (M) ool 46 02 21.03 182 50 23 2 50 27 | BaconIsland (U.S. I..S.).__..._... 3. 319344 2,086.1 6,844
83 49 39.90 252 50 05 72 52 47 | Harbor Island (No. %l) (U S.L.S.}. 3. 703993 5,058. 2 16, 595
827. Drummond Island (G.S. L. 8.), 1806 (m.)....__..| 46 02 23.02 108 53 38 288 51 18 | Harbor Island (No.281) (U.S.L.S.). 3. 645347 4,419.2 14, 499
83 42 40.61 170 31 32 350 31 07 | 341. Drummond Island (U.S.L.S.)_| 3.662683 4,599.2 15, 089
339. Drummond Island (U.S. L. 8.), 1896 (m.).__..._| 46 03 50.36 79 31 11 259 27 22 | Harbor Island (No.281) (U.S.I..8.). 3. 841697 6,945.4 22,787
40 37.41 118 24 01 208 22 07 | 341. Drummond Island (U.S.L.S.)-| 3.587697 3,869.9 12, 696
238%4. Perrique Island (G. S. L. S.)(Canada), 1896 (m.)_| 46 08 29.02 87 55 59 267 55 02 | Kocruish (U.S. L. Sy .. ooo.o. 3. 228349 1,691.8 5, 851
83 45 46.97 158 16 32 338 15 28 | 252(U.S. L. S.) oo 3.711997 5152.3 16, 904
254. Fox Island (U. S. L. 8.) (Canada), 1896 (m.)..._.{ 46 10 37.94 351 20 09 171 20 29 ; 2381}4. Perrique Island (U.S.L.8.)... 3. 604909 4,026.3 13,210
83 46 15.23 121 46 16 301 45 32| 252(U.S.L.S.) ... 3. 184777 1,530.3 5,021
232 (U. S. L. S.) (Canada), 1896 (m.) . _._____...____. 46 07 32.54 209 12 55 20 13 26 | Kocruish (U. 8. L.S). ... ........ 3. 285137 1,928.1 6, 326
83 47 49.59 236 27 35 56 29 03 | 238}%. Perrique Island (U.S. L. S.)- .- 3. 499345 3,157.5 10, 359
238. North Seine Island (U. 8. L. 8.) (Canada), 1896 | 46 07 37.38 84 39 50 264 38 57 | B2 (U.S.L.S.) . ooeciiiiian 3. 205631 1,605.6 5, 268
(m.). 83 46 35.13 156 48 11 336 47 49 | Kocruish (U.S. L. 8.} ccceoooaaot 3.222238 1, 668. 2 5,473
236. Maple Island (U.S. L. 8.) (Canada), 1896 (m.). .| 46 06 56.98 110 55 33 200 53 57 { W2 (U.S. L. Sy . ... 3. 3,075. 4 10,090
83 45 35.79 134 23 51 314 23 08 | 238. North Seine Island (U.S.L.S.).. 3. 251131 1,782.9 5,849
295. Burnt Island (G. S. L. S.), 1896 (m.)........_._.. 46 06 26.22 170 06 45 350 06 33 | 282(U.S. L.S). ... ... 3. 317763 2,078.6 6,820
83 47 32.96 249 18 21 69 19 45 | 236. Maple Island (U. S. L. S 3. 426690 2,689. 6 8,824
301. Choke Cherry Island (U. S. L. 8.), 1896 (m.).....| 46 05 28.00 122 32 36 302 31 02| 295. Bumt Island (U.S.L.8) 3. 524090 3,342.6 10, 967
83 45 21.76 173 4 31 353 44 21 | 286 (U S.) 3. 441524 2,763.9 9, 068
303. Propeller Island (U. S. L. S.), 1806 (m.)_.........] 46 04 40.27 158 34 31 338 34 12 | 301. Choke Cherry Island (U. S. 3.199543 1,583.2 5,194
83 4 54.84 L. 8.).
305. Standerson Island (U. 8. L. S.), 1896 (m.)......_.] 46 % 08. % 240 10 13 60 11 10} 303. Propeller Island (U. S. L. 8.).—.| 3.292781 1,962.4 6,438
83 14.
250. St.Joseph Island (U.8S.L.S.) (Canada), 1896 (m.}.| 46 10 10.54 319 45 13 139 46 42 | 238%%. Perrique Island (U.S.L.8.)_. 3. 613389 4,105.7 13,470
83 47 50.56 343 14 49 163 15 21 { Kocruish (U.S. L. S.) ..o _..._._ 3. 523379 3,337.2 10, 948
240. Colville Island (U.S.L.S.) (Canada), 1896 (in.)..| 46 08 51 .84 171 44 08 351 43 48 | 252(U.S. L.S.).__. e 3. 615351 4,124.3 13, 531
83 46 48.25 192 11 59 12 12 23 | 254. Fox Island (U S S.) ........ 3. 525249 3,351.6 10, 996
246. Hog Island (U. S. L. S.) (Canada), 1896 (m.)...._{ 46 08 58.95 182 19 25 2 19 30 252(U.S. L. S) . o icacaeaan 3. 587172 3,865.2 12, 681
83 47 23.20 286 18 13 106 18 38 | 240. Colville Island (U. S. L. 8.)_....| 2.892010 781.5 2, 564

9%1

'S

ILSV0OD

ATA¥YANS DILIAOTD ANV

NI NOILVINDNVIIL

NVOITHOIIN

A4



GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River, Potagannissing Bay—Continued

Latitude and : - a0i :
Stati ) Azimuth Back azimuth To station
on longitude Logarithm Feet
(meters)
o ’ 17 o ” o ’ 114
293. Burnt Island (U. S. L. 8.),1896 (m.) oo — ... 46 06 32.04 215 56 42 35 57 27 | 232(U.S. L. Sy o it 3.363105 2,307.3 7,570
83 48 52.67 2715 59 26 96 00 23 | 295. Burnt Isltmd (U.S.L.S)..... 3. 235854 1,721.3 5, 647
230 (G.S. L. S.) (Canada), 1894 (M.} ..o .o 46 07 45.15 286 41 40 106 42 23 | 232(U.S. L. S.) . oot 3.131974 1,355.1 4,446
83 48 50.04 1 25 56 181 25 54 | 293. Burnt Island (U. 8. L. 8.)..... .. 3. 353709 2,257.9 7,408
307. Saltonstall Island (U.S. L. S.),1896 (m.)...—.....| 46 03 39.28
83 47 50.83
248. St. Joseph Island (U. S. L. S.) (Canada), 1896 (m.).} 46 29.99 132 24 1 312 23 0) Kocnusb (L S ) RIS T 3. 450838 2,883.0 9,459
P ¢ ) 83 48 44.95 341 51 04 161 51 44 2 (U. 8 379 2R 3. 581638 3,816.3 12, 521
244. St. Joseph Island (U. 8. L. S.) (Canada), 1896 (m.).| 46 03 22.15 265 40 30 85 41 37| Kocruish (U. 8. L. 8.)_oo...--- 3. 302146 2,005.1 6,578
P ¢ ) 83 48 38.89 325 21 07 145 21 43 | 22(U.8S. L. S.) o iicaae o 3. 269984 1,862.0 6, 109
242. Beef Island (U. S. L. S.) (Canada), 1896 (m.)..... 46 08 28.55 273 02 19 93 02 48 KOCl’ulSh (U S.L.8.) | 2.945195 881.4 2,892
¢ ¢ ¢ 83 47 46.75 2 01 02 182 0l 00| 232(U.S.L.8S.). - 3. 238208 1,730.6 5,678
297. Wilson Island (U.S. L. 8.), 1896 (m.) .. caeeeoo 46 05 23.96 346 22 28 166 23 02 | Harbor Island (No. 281) (U S8.L.S) 3.631197 4,277.6 14,034
83 46 41.97 46 14 32 226 12 28 | Bacon Island (U.S. L 3.712012 5,152. 4 16, 904
29134. Burnt Island Reef (U. S. L. S.), 1896 (m.)......| 46 06 26.79 206 36 13 2 36 5% 20(U.8.L.8) e e .| 3.432317 2,705.9 8,878
¢ ¢ 83 49 46.49 231 01 39 51 03 03| 2W2(U.S. L. S e cmmameeaeee - 3. 508972 3,228.3 10, 592
260. Thessalon Island (U. S. L. 8.), 1896 (m.). .-.-.... 46 11 49.47 62 20 40 242 17 56 | Serpent (U.S. L. S.)_............... 3.739924 5494.4 18, 026
83 37 25.63 96 53 33 276 46 52 | Grande Point (U.S. L.S.).. . ... 4. 079307 12,003.5 39,381
313. Boulanger Island (U. 8. L. 8.), 1896 (m.)..ccaoo- - 46 02 18.94 164 43 52 344 43 38 | HarborIsland (No.281) (U.S.L.S.)_| 3.207448 1,612.3 §, 290
& ¢ ) (m) 83 45 35.35 315 26 3t 135 27 30 | 311. Drummond Island (U.S.L.S.)-.| 8.373518 2,363.3 7,754
309. Harbor Island Reef (U. 8. L. 8.}, 1896 (m.)___.... 46 02 40.43 116 11 04 206 09 23 | BaconIsland (U.S.L.S.).......... 3.527150 3,366.3 11, 044
¢ (m.) 83 47 14.5 242 25 24 62 26 21 | Harbor Island (No.281) (U.S.L.S.).| 3.284959 1,927.3 6,323
269. Surveyors Island (U. S. L. 8.), 1896 (m.)._....... 46 01 50.25 174 51 20 354 51 11 | BaconIsland (U.S.L.S.)..._...... 3. 483750 3,046.1 9,964
d ¢ () 83 49 22.39 241 16 12 61 18 41 | Harbor Island (No. 281) (U S.L.S.). 3. 706030 5,081.9 16,673
279. Sam Island (U.S. L. 8.), 1896 (m.) . .coocccceoo 46 Ot 33.97 127 01 25 306 58 48 | Bacon Island (U.S.L.S.).__....... 3. 769090 5,876.1 19, 279
@ ) ¢ 83 45 56.85 180 43 57 0 43 58 | Harbor Island (No. 281) (U-8.L.8.).{ 3. 468944 2,844.0 9, 659
281. Wreck Island (U.S.L.S.), 1896 (m.) _..__._.._.. 46 01 54.21 179 46 12 359 46 12 | Harbor Island (No.281) (U.S.L.S.)_| 3.365289 2,318.9 7,608
83 45 54.66 293 55 55 113 57 05 | 311. Drummond Island (U. S, L. 8.). 3.355776 2,268.7 7,443
315. Rogg Island (U. S. L. S.), 1896 (m.)____.o..____ 46 02 20.09 232 12 18 52 14 06 | 337. Peck Island (U.S.L.S.)_.__... 3. 612012 4,093.0 13, 428
44 41.12 344 02 31 164 02 47 | 311. Drummond Island (U.S. L. 8.).{ 3.252541 1,788.7 5,868
317. Fire Island (U.S. L. S8.), 1896 (m.).___....______._ 46 02 25.14 0 51 08 180 51 07 | 311. Drummond Island (U.S.L.8.).| 3.273165 1,875.7 6,154
83 4 16.96 73 19 10 253 18 53 | 315. Rogg Island (U. S. L. 8.)....._. 2. 734285 542.4 1,780
319. La Pointe Island (U. S. L. 8.), 1896 (m.)..._..... 46 02 26.72 21 55 07 201 54 41 | 311. Drummond Island (U.8. L. S.). 3. 316897 2,074.4 6, 806
43 42.26 80 49 07 260 48 25| 315. Rogg Island (U.S. L. 8.)_.._... 3. 107961 1,282.2 4,207
321. Grape Island (U.S.L.S.), 1898 (m.)_..____.._._._. 46 03 02.44 179 49 04 359 49 04 | 341. Drummond Island (U. S. L. S.).| 3.521045 3,319.3 10,890
83 43 15.35 229 12 07 49 12 54 | 337. Peck Island (U.S. L.S.)....... 3. 264129 1,837.1 6,027
323. Bald Island (U.S. L. 8.), 1896 (m.)__..__..__._.. 46 03 13.52 201 38 17 21 36 56 | 341. Drummond Island (U.S.L.8.). 3. 3,202.0 10, 505
44 10.71 251 36 05 71 37 31 337. Peck Island (U.S.L.S))..._... 3. 434516 2,719.7 8,923
331. James Island (U.S. L.S.), 1896 (m.) ... __.__.___ 46 02 43.68
83 41 32.46
329. Bay Island (U. 8. L. S.), 1896 (m.)..o.oo......___ 46 C2 39.01
83 42 20.55
333. Ashman Island (U.S. L. 8.), 189 (m.).....__.__. 46 03 10.30 89 37 Ot 269 34 37 | Harbor Island (No.281) (U.8.L.S.).1 3.634145 4.306.7 14,130
83 42 34.77 163 59 42 343 59 13 { 341. Drummond Island (U. 8. L. S.). 3. 505238 3,200.6 10, 501
335. Rutland Island (U. S. L. S.), 1896 (m.)__.__..___. 46 03 26.51 84 19 33 264 16 34 | Harbor Island (No. 281) (U. S.L.8.).| 3.728733 535.7 17, 568
83 41 47.24 120 45 12 300 42 11 | 299. Cedar Island (U.S. L.8S.)...... 3. 798387 6, 286. 2 20, 624
271. Fairbanks Island (U. 8. L. S.), 1896 (m.)... ... 46 00 21.64 163 28 26 343 27 29| BaconIsland (U.S. L. S.)______.... 3.779493 6.018.6 19, 746
83 48 15.45 210 13 53 30 15 34| Harbor Island (No.281) (U.S.L.8.). 3.777630 5,992.8 19, 661
275. Picnic Island (U. 8. L. S.), 1896 (m.) .. _.....___ 46 00 32.48 152 53 59 332 52 26 | Bacon Island (U.S.L.S.)____.__... 3. 785763 6,106. 1 20, 033
8 47 25.69 201 54 31 21 55 36 | Harbor Island (No.281) (U.S.L.S.). 3. 717644 5,219.7 17, 125
265 (U.S.L.S.), 1896 (M.) .. oo 46 01 50.57 186 38 31 6 38 35|267(U.S.L.8) oo 2. 976206 946. 7 3,108
83 49 45.00 243 47 16 63 50 02 | Harbor Island (\'o 281) (U.8.L.8.). 3. 741060 5, 508.8 18,073
. Marys River, Detour Passage
237. Drummond Island (U. S. L. 8.), 1896 (m.).._._.. 45 58 22.94 137 43 19 317 41 58 | Detour (U S L. Syl 3. 553402 3,576.0 11, 732
83 53 00.35 193 34 31 13 34 44§ B5(U.S. L. B 3. 233946 1,713.7 5,622
264. Upper Peninsula (U. 8. L. 8.), 1896 (m.).....__. 45 58 00.81 222 15 19 42 16 30| 25(U. 8. L. Sy .o 3.501628 3,174.2 10, 414
83 54 20.83 248 28 28 68 20 26 | 2837. Drummond Island (U.S.L.8.). 3.27010% 1,862.5 6, 111
266. Upper Peninsula (U. S. L. 8.), 1896 (m.) . --.--... 45 57 28.12 200 26 20 20 26 32 | 264. Upper Peninsula (U. 8. L. S.). 3. 032294 1,077.2 3, 534
83 54 38.30 231 14 35 51 15 45 | 237. Drummond Island (U. S. L. S). 3. 432038 2,74.2 8,872
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

St. Marys River, Detour Passage—Continued

Distance
Station Latitude and | 4 imuen | Back azimuth To station
longitude Logarithm
3 Meters Feet
(meters)
] ’ ” o ’ ”? o ’ 17!
29 (U.S.L.S.), 1896 (M) oo oo oo 45 57 51.38 72 35 49 252 34 33 | 266. Upper Peninsula (U.S. L. S.)_ .. 3.380182 2,399.8 7,873
83 52 51.96 98 39 40 278 38 36 | 264. Upper Peninsula (U.S. L. 8.)._. 3. 286797 1,935.5 6, 350
241 (U.S.L.S.), 1896 (I.) oo oee e eecceeee oo 45 57 33.34 87 24 02 7 22 04 | 266. Upper Peninsula (U.S8.L.S)... 3. 548054 3,532.3 11, 589
. 83 51 54.44 114 13 09 204 12 27 | 239.(U. S 120 D 3.132912 1,358.0 ,
268. Island (U. S. L. S.), 1896 (10.) e oo oo 45 57 58.63 198 10 09 18 10 46 | Detour (U. S 19 J 3. 553179 3,574.2 11,726
83 55 43.93 318 35 37 138 36 11 { Detour nghthouse (U.S.L.S.).-_. 3. 190732 1,851.4 |, 5, 090
St. Marys River, shore-line poinis (old)
: Latitude and ; Latitude and
Station longitude Station longitude
o ’ ” o ’ ”
Scammons, M, Drummond Island (U.S. L. S.).. o ooomimiama et 45 58 16.35 || V. Mainland (west of Lime Island) (U. 8. L. S.)_ oo oo 46 04 17.80
83 52 20.26 84 02 43.88
1. Southeast end Scammons, 1853 (south coast Drummond Island) 45 56 15.84 || R”. South point St. Joseph Island (U. 8. L. S.) (Canada)._..__._..... | 46 03 40.75
[0 T P 1 T 83 44 32.61 83 56 46.30
19. Drummond Island (U. 8. L. 8.) . o oot e cieaeae 46 00 0168 |! 1. N (end of small island 2 miles south of R” Scammons, 1854) 46 01 54.15
83 52 16.35 (U.S. L. 8.). 83 56 35.65
W. West side St. Marys River (opposite 19) (U.S. L. S.)....o......_...| 46 00 00.04 || & (U. S. L. 8.) . oot 46 03 10.38
83 54 04.73 83 50 51.68
d. Southwest point of Harbor Island (U. S. L. 8.y .. ..o ... 46 02 38.7 2b (U, 8. Lit 8. oo e 45 59 15.31
83 46 17.22 33 48 03.45
Lake Michigan, north end
Cross Villags (01d) (U. 8. L. B.) oo ccccccccceee- 45 37 59 West Cape Garden Island (U.S. L. 8.y .. .. 45 48 01
85 04 00 8 32 00
Simmons Reef (U. 8. L. 8.) o oo 45 55 01 Mount Pisgah (U. 8. L 8.) - - oo oo eeeeeemmene 45 44 18
85 12 19 8 33 23
Qrays Reef (U. 8. L. 8. e oot e n 45 47 31 Northwest corner Big Beaver Island (U. 8. L. S.) oo 45 45 37
85 13 30 85 33 58
White S8hoal (U. S. L. S.) . e 45 50 12 Squaw Island (U. 8. L. S.) . oo e 45 50 Ot
8 09 33 85 35 21
Hog Island Reef (U. 8. L. 8.) « oo oo 45 43 33 L(U. 8. L. 8. oot e 45 45 37
85 20 47 85 33 58
Southwest side Garden Island (U.8. L. 8.) .o oo 45 47 24 R. 1854 (west coast of Beaver Island) (U.S. L. 8.) ... ... ........_. 45 43 38
85 27 15 85 34 20
Triangle Island (U. 8. L. 8.) . . ccee oo 45 46 06 Whiskey Island (U. S. L. 8.) .o omn e 45 48 42
85 26 41 85 36 22
Mille Coquins (old) (G. 8. L. 8.) oo ciiieeae 46 05 07 Trout Island (U. 8. L. 8.) oo .o e ceeamee s 45 46 21
85 26 54 8 41 12
Northwest point Hog Island (U. S. L. S.) . . ccomoooomcic i 45 48 48 Hughes (01d) (U. 8. L. 8.) 0 ee - 45 57 51
85 22 42 85 50 28
South Cape Garden Island (G. 8. L. 8.) . .o oo 45 46 32 © 80 Hearding (U. 8. L. 8.) oot 45 87 31
85 29 49 8 08 09
Northeast corner Big Beaver Island (G.S. L. S.)._ ..o ... 45 45 14
85 30 11
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Toledo to Chicago

Distance
Station L::titu.de and Azimuth Back azimuth To station
ongitude .
Logarithm | - opors Feet
(meters) -
-] ’ X4 o ? ’” (-] ’ i1
St. Mary’s Church, Toledo (U. S. L. §.) (Ohio), 1879 41 39 32.98 158 37 50 333 34 29| Bedford (U.S.L.S ) ________________ 4. 282323 19,156.8 62, 850
8 32 03.06 250 57 57 71 05 54 | Cedar Point (U S L.S) e 4. 243935 17, 536. 2 57, 533
Monroe Lighthouse (U. 8. L. S.), 1877 ___.o_....__ 41 53 27.66 231 00 24 51 03 06 | Stony Point (U.S.L.S)._.........| 3.855559 7.170.7 23, 526
83 19 52.57 0 53 15 180 53 06 | Cedar Point (U.S. L. S) ... 4.302198 20,053.9 65, 794
Monroe Courthouse (U. 5. L. S.), 1877______.____.__. 41 54 52.59 260 13 47 R0 19 07 | Stony Point (U.S. L..8)_ _______._. 4. 048619 11,184.6 36, 695
83 23 49.09 205 38 58 115 41 36 | Monroe Lighthouse (U.S. L. S.).... 3. 781661 6,048.7 19, 845
Monroe Presbyterian Church (G.S.L.S.)......_._..] 41 5% 53.38
83 23 50.75
Monroe German Lutheran Church (U.S. L. S)...... 41 54 43.36 96 04 04 276 01 03 [ Monroe (U.S. L. S.) o _oo ... 3.791590 6,183.6 20, 304
83 23 48.49 258 47 10 78 52 29| Stony Point (U.S.L.S)__........ 4. 050098 11,222.7 36, 820
Monroe M. E. Church (U. 8. L. 8.y ooooooo. 41 54 5241 93 35 07 273 32 13 | Monroe (U.S. L.S)....._._......__ 3. 777657 5,993.2 19, 663
83 23 55.97 260 20 17 80 25 41 | Stony Point (b S L 179 O 4. 054680 11,341.7 37,210
Tecumseh Presbyterian Church (U. S. L.S) ... 42 00 14.96 200 55 17 111 06 26 | Dundee (U.S.L.S.).... 4.392444 24,685.6 80, 989
83 56 54.01 341 02 00 161 02 57 | Raisin (U.S.L.S)... 3.777193 5,986.8 19, 642
Adrian engine house No. 2 (U.S. L. 8.y ... 41 53 45.33 117 39 13 297 29 52 | Woodstock (U.S. L. S. 4.338540 21, 804. 2 71,536
84 01 36.16 284 50 09 104 58 55 | Blissfield (U. 8. L.. S.) 4.274767 18, 826. 4 61, 766
Hudson Congregational Church (U.S. L. S.)...._.._. 41 51 12.55 73 45 03 253 40 00 | Pittsford (U.S. L 4. 038631 10,930.3 35, 860
84 21 25.20 131 30 54 311 26 58 | Wheatland (U. S. 4. 036826 10,884.9 35,712
Prattville Church (U. S. L. 8. cccce oo 41 48 50.01 125 59 55 305 56 35| Pittsford (U. S. L. 3.932977 8, 569.9 28,116
84 23 59.48 163 17 40 343 15 27 | Wheatland (U. S. 4.203744 15, 986. 2 52, 448
Jackson, Michigan, State prison (U. 8. L.S.).cco._._. 42 14 34.60 336 2t 29 156 27 32 | Woodstock (U. S. 4.491997 31,045. 4 101, 855
84 24 36.01 1 31 02 191 28 57 | Bunday (U.S. L. S.) 4.329754 21, 367. 5 70,103
Jackson, chimney (U.S. L. 8.) . oo oo 42 15 45.40 338 20 43 158 26 37 | Woodstock (U. S. 4.517859 32,950.3 108, 104
84 24 23.37 11 08 56 191 06 43 | Bunday (U.S. L. 4.372292 23, 566. 3 77,317
Jackson First M. E. Church (U.S. L. S.) _......_.... 42 14 49.91 336 35 10 155 41 15| Woodstock (U.S. L.S)_ . ....._. 4. 498398 31, 506. 3 103, 367
84 24 39.04 11 05 28 191 03 21 | Bunday (U.S. L. S.)ecooaeae 4. 338800 21,817.3 71,579
Hillsdale Courthouse (U. 8. L. 8.) ccenocoomcmmame . 41 55 1528
84 37 54.04
Hillsdale College clock tower (U.S. L. S.) oo 41 55 56.94
84 38 01.34
Reading, southeast corner of Colby Wringer Factory | 41 50 06.98
(U.8.L.8). 84 44 32.67
Reading, cupola of schoolhouse east side of Chest- | 41 50 16.06
nut St. (U.S. L. 8.). 84 44 44.86
Reading First Baptist Church (U.S. L. S.)__.__.._._. 41 50 18.44
84 44 46.23
Sturgis Presbyterian Church (G.S. L.8.)__........_. 41 48 03.37 57 30 54 237 28 09| Van Buren (U.S. L. S) e 4. 281845 19,135.7 62, 781
85 25 07.95 150 42 01 330 40 38| Sherman (U.S.L.S).coceoooaon- 3. 766496 5841.1 19,164
Sturgis M. E. Chureh (U.S. L. S.)coocoooaooaoo.. 41 48 01.04 57 41 12 287 33 28| VanBuren (U.S. L. S.). ... 4. 280856 19, 092. 2 62,638
85 25 (08.21 151 05 31 331 04 09 | Sherman (U. S. L. s.) _______________ 3.770917 5,900.9 19, 360
Sturgis schoolhouse (U. 8. L. 8.)ccemoiocmommanoa .. 41 48 05.48 57 15 03 27 07 21| VanBuren (C.8. L. 8)...._.._.. 4.281467 | 19,110.1 62,727
85 25 10.61 150 54 58 330 53 37 | Sherman (U.S.L.S.)occccaeaaooann 3. 759997 5,754. 4 18,879
Lima School (U.8. L.S.) (Ind.) e oo 41 43 30.55 168 31 49 348 30 30 | Sherman (U.S. L. Sy ... ..... 4.139442 13, 786. 1 45, 230
85 25 13.02 285 49 17 105 55 20 | .Mongo (U.S. L. S.) e immiiao 4.117195 13,097.7 42,971
Three Rivers, tall steeple (U.S. L. 8.)..oooocoooao. 41 36 54.08 306 49 45 126 56 59 | Sherman (U.S.L.S.)............ 4.273080 | 18,792.3 61,654
85 38 03.87 356 08 40 176 09 32| Van Buren (U.S. L. S.) ... ... 4. 426994 26,729.7 87,696
Three Rivers, church (U. 8. L. 8.) ...o......._.... 41 56 58.84 307 06 28 127 13 45 | Sherman (U. 8. L.S.)............... 4.276783 | 18,914.2 62, 034
85 38 05.70 356 04 32 176 05 25| Van Buren (U.S. L. S).___.._..._. 4. 429412 26,878.9 88, 185
‘White Pigeon Woolen Mill (U.S. L. S)....o......_. 41 47 41.75 249 41 03 69 48 33 { Sherman (U.S. L.S.) oo .ooo. 4.221141 16, 639. 5 4, 591
85 38 28.25 346 13 18 166 14 26 | Van Buren (U.S. L.S.) oo ooonn 3. 996234 9,913.7 32, 525
‘White Pigeon Baptist Church (U.S. L.S.)...___.____| 41 47 47.30 250 24 48 70 32 23| Sherman (U.S. L.S.)..ccoooaao 4.223337 16,723.9 54,868
85 38 4.8 345 36 58 165 38 10 | Van Buren (U. 8. L.S8.). .. ...caoo- 4. 005036 10, 116.6 33,191
Constantine schoolbouse (U. 8. L. 8.y oo 41 50 06.92 265 47 43 85 56 16 | Sherman (U.S. L. S. 4.249922 17,779.6 58,332
85 40 00.47 342 19 5 162 -22 06 | Van Buren (U. S. L. 4. 170388 14,804.3 48, 570
South Bend, standpipe (U.S. L. S.) nd.)....._.._. 41 40 31.24 87 49 16 267 39 27 | Carlisle (U.S.L.8) 4.312113 2, 517.0 67,313
8 14 51.94 136 52 26 316 47 15| Bertrand (U.S. L.8.) .. ooocceenee 4.198727 15,802. 5 51,845
New Carlisle, Ind., M. E. Church steeple (U.S. L.S.)_| 41 42 25.50 284 25 23 104 37 30 | Penn (U. 8. L.S.). . cocmreemaano 4. 417357 26,143.1 85,721
86 30 40.21 341 40 52 161 41 33 | Carlisle (U. S. L [ J . 3. 659510 4, 565.7 14,979
New Carlisle Ind., spire of Christian Church (C. S. | 41 42 2217 233 53 30 53 58 51 Bertrand (U.S. L.S.) ... ... 4. 138763 13,764.6 45, 159
L.8). 86 30 41.24 284 11 30 104 23 38 | Penn (G.8.L.S) .. ccoeeeeoeo{  4.417316 26, 140. 6 85,763
8t. Joseph, Mich., Congregational Church (U. 8 42 06 18.85 23 31 45 203 27 04 | Bald Tom (U.S. L. S‘) _____________ 4. 383999 24,210.2 79, 430
L.8). 8 28 59.50 38 17 33 218 01 56 ' Michigan City (L S. 1530 SR 4. 717974 52,236.5 171.379
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Toledo to Chicago—Continued

Distance
: Latitude and . - o
Stat - Azimuth Back azimuth To station
wen longitude Logarithm | - re40rg Feet
(meters) -
o ’ r” o r e -] ’ r”
Michi City High School (U.S. L. S. d.)y.ooo-- 41 42 51.64 220 32 25 40 33 23 | Michigan City (U.S. L. 8)..._..___.{ 3.489348 3,085.7 10,124

ichigan City High © ) (Ind.) 86 53 4.96| 293 09 07 | 113 15 18 | Springville (U. S. L. S)orooomooooo. 4146572 | 14,0183 45,979
Michi City Deutsche Evangelical Church (U. 8. | 41 42 45.22 221 54 20 41 55 26 | Michigan City (U S L 330 D 3. 533630 3,416.9 11,210

ﬁ:. ég?n(lmlitg e ace © 86 53 58.93 291 58 33 112 04 52 { Springville (U. S [S39 DO, 4. 152099 14,193.8 46, 567

Lake Michigan, south end
s Latitude and : Latitude and
Station longitudo. Station longitude
o ’ ” o ’ ”

i i i .S.L.S. J. 41 43 21.0 || A Azimuth V (U. 8. L. 8. et mcceeecccae 42 00 012
Michigan City Lighthouse (U. S ) (Ind.) a8 a9 ( ) o N
AAzimuth VII, New Buffalo (U. S. L. 8.) . cccemmcicmcecamecmeeecaeee 41 48 00.3 || A Azimuth IV, or St. Joseph Station (U. 8. L. 8. ceovmmea oo 42 06 47.2

’ 86 57.9 86 20 14.2

S LS ol - 41 51 08.2 || A Azimuth XII (U, 8. L. 8.) oo e e cccmmmecmrcmnm e 42 13 56.3

Al6(U.S. L.8) .. 86 40 22.3 8 22 16.7

A Azimuth VI (U. 8. L. 8.) oo eecrmceecemcr e e manmmaee 41 54 16.7
8 36 29.6
Section corners, southern Mickigan
Monroe County, Mich.: 8W. corner of private claim No. 432 (U. S. 41 54 4262 || Branch County: SW. corner of SE, quarter of sec. 16, T.78S., R.8 W, 41 51 15.94
L.8). : 83 28 29.26 (U.S.L.8S.). 85 14 35.43
Monroe County, Mich.: NE. corner of sec. 5, T. 8 S., R. 7 E. (U. 8. 41 49 19.82 || St. Joseph County: SW. corner of SE. quarter of sec. 22, T. 7 S., R. 10 41 50 21.23
L.8J). 83 36 31.80 W.(U.8.L.S.). 85 27 28.22
Monroe County, Mich.: Corner of secs. 25, 26, 35, 36, T. 6 S., R. 6 E. 41 55 28.22 || Cass County: SW. corner of NW. quarter of sec. 36, T.7S., R. 13 W, 41 48 50.27
(U.S.L.S.). 83 40 18.08 (U.8.L.S.). 85 48 46.83
Lenawee County: Corner of secs. 22, 23, 26, 27, T. 7 S., R. 5 E. (U. S. 41 50 56.96 || Cass County: SW. corner of NW. quarter of sec. 27, T. 7 S., R. 14 W. 41 49 57.58
L. 8.). 83 48 26.30 (U.8.L.8.). 85 56 06.68
Lenawee County: Corner of secs. 14, 15,22, 23, T.6 8., R. 4 E. (U. S. 41 56 57.04 || Cass County: Corner of secs. 4, 5,8,9, T.8S.,, R. 16 W, (U. 8. L. S.)..[ 41 47 49.68
L.8.). 83 55 33.65 86 11 09.69
Lenawee County: NE. corner ofsec. 3, T.8 8., R.3 E. (U.S. L.S.)...{ 41 49 00.15 || Van Buren County: SW. corner of sec. 36, T. 1 N., R. 17 W. (U. S. 42 25 04.57
8¢ 02 29.49 L.S.). 8 15 57.44
Lenawee County: NE. corner ofsec. 1, T.68.,R.1 E. (U.S.L.S.)__.| 41 59 11.84 || Berrien County: Corner of secs. 14, 15, 22, 23, T. 8 S., R. 18 W. (U. 8. 41 46 34.78
84 14 45.94 L. 8). . 86 22 39.05
Hillsdale County, Mich.: Corner of secs. 22, 23, 26,27, T.7S.,, R. 4 W. 41 50 22.60 || Berrien County: SE, corner of sec. 35, T.86S.,, R.20 W. (U. 8. L. 8.)..| 41 53 5843
(U.S8.L.S.). 84 44 52.60 8 35 23.38
Hillsdale County, Mich.: NE. corner of sec. 26, T.7S., R. 4 W. (U. 8. 41 50 22,30 |} Steuben County, Ind.: NW. corner of sec. 31, T. 38 N., R. 14 E, (U. 8. 41 42 55.83
L.S.). 84 43 42.08 L. 8.). 84 58 15.42
Hillsdale County, ’mch SW. corner of NW. quarter of sec. 27, T. 6 41 55 11.78 || La Grange County: Corner of secs. 4, 5,8, 9, T. 37 N., R. 11 E. (U. 8. 41 41 08.32
8,R.3W.(U.S.L.S). 84 39 04.56 L.8.) (Ind.) 85 16 22.69
Hillsdale County, Mich.: NW, corner of sec. 27, T.6 S,, R.3 W, (U. 8. 41 55 38.05 || La Granege County: SW. corner of NW. quarter of sec. 33, T. 38 N, R. 41 42 15.94
L.S8.). 84 39 04.43 8 E. (U.S. L. S.) (Ind.) 85 37 13.02
Hillsdale County, Mich.: SE. corner of sec. 8, T.5S., R.1W. (U.8.| 42 03 5193 Flkhm't County Corner of secs. 2, 3, 10, 11, T. 37 N., R. 6 E. (U. 8. | 41 40 5.71
L.S.). 84 28 59.86 8.) (Ind. 85 48 42.93
3 St. Joseph County, Ind.: Corner of secs. 17, 18, 19, 20, T. 37 N., R. 3 41 39 04.21
Hillsdale County, Mich.: SE. corner of sec. 38, T.7S., R. 2 W. (U. S. 41 48 40.87 E.(U.S8.L.S.). 88 12 56.67
L.8). 8 2 3419l gt Joseph County, Ind.: Corner of secs. 2, 3, 10, 11, T.37 N., R. 1 W. | 41 40 46.26
Hillsdale County, Mich.: Corner of secs. 19, 20, 29, 30, T.68., R.1W. | 41 55 33.55 |} (U-S.L.8). 86 30 22.98
(U.S8.L.S). 84 27 33.67 || La Porte County: SW. corner of SE. quarter of SW. quarter of sec. 41 41 38.86
Hillsdale C AL h SW. (N . ®, T. 6 4 55 1262 32, T.38 N.,, R.2W, (U. 8. L. 5) (Ind.) 86 40 32.82
e County, Micl corner o quarter of sec. 5 A .

S.R.1W.(U.S.L.S ) 81 27 33.61 La Porte County: SE, corner of sec. 10, T.37N., R.3 W.(U. 8. L. 8.)(Ind). ;{15 32 llig(l)‘li
Branch County: SW. corner of SE. quarter of sec. 7, T.6 S., R. 5 W. 41 57 22,54 || LaPorteCounty: N'W.cornerofsec. 10. T.36 N.. R.4 W. (U.S.L.8.)(Ind.).] 41 35 32.64
(U.8.L.8.). 84 55 55.12 8 52 38.30
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued
Lake Erie
Distance
Station Lf]s(t)i.}gzgg:d Azimuth | Back azimuth To station )
Logarithm | - prop0rg Feet
(meters) h
o ’ rn” o r ” -3 ’ Iad
Kingsville (U. S. L. 8.) (Canada), 1877 (m.)..........| 42 01 36.08 348 59 54 169 02 07 | Point Pelée (U.S. L. 8.) ... 4.381207 24,055. 1 78,921
82 44 20.75 47 47 03 227 36 31 | Middle Sister (U. S ) 70 R, 4. 469506 29,478.5 96, 714
Kingsville M. E. Church (U. 8. L. 8.) (Canada), 1877_) 42 02 16.74 349 34 03 169 36 18 | Point Pelée (U S L (30 TR 4. 402872 25,285.5 82,958
82 44 20.22 0 33 31 180 33 31 | Kingsville (U.S. L. 8.)ccceaeaaos 3. 098510 1,254.6 4,116
Kingsville schoolhouse (U. S. L. 8.) (Cansda), 1877...| 42 02 21.38 349 08 06 169 10 25 | Point Pelée (U. S. L S ) ............ 4. 405982 25,467.2 83, 554
82 44 29.84 351 29 24 171 29 30 | Kingsville (U.S. L. 8.).ococamaaens 3. 150265 1,413.4 4,637
Old Hen Island (U.S. L. S.), 1877 (.} e mmmaeen. 41 47 20.13 253 22 31 73 27 02| Point Pelée (G.S.L.S) -....__.... 3. 990646 9,786.9 32,109
82 47 48.16 355 39 07 175 39 30 | Middle Bass Island (U. 8. L. S.).... 4. 012059 10,281.6 33,732
Azimuth A, Chicken Island (U. 8. L. 8.), 1877....... 41 46 13.38 246 28 01 66 33 23| Point Pelée (U.S. L.S)...._.....- 4. 085534 12,176.8 39, 950
82 49 05.55 342 35 21 162 36 35 | Middle Bass Island (U.S. L. 8.)_... 3.933769 8,585.6 28, 168
East Sister Island (G. 8. L. 8.), 1877 (M.).ceecaeeeoo | 41 48 50.94 269 58 36 90 05 16 | Point Pelée (G.S. L.8).._._____.. 4. 142205 13,874.1 45, 519
82 51 02.96 337 57 35 158 00 07 | Middle Bass Island (U S L.S.).... 4. 148627 14,080.8 46, 197
Little Point (U. S. L. 8.), 1877 e 41 59 03.07 313 45 38 133 55 08 | Point Pelée (U.S. L.S)......__.... 4. 435806 27,277.6 89, 493
82 55 15.40 23 59 56 203 56 41 | Middle Sister (U.S. L.8.)....._.... 4. 218726 16, 547. 4 54, 289
Turtle Island Lighthouse (U. 8. L. 8.), 1877__._...__. 41 45 08.69 207 53 36 27 58 41 | Stony Point (U.S.L.S8)..._.._.._. 4.352745 22,529.2 73,915
83 28 8.4 314 53 39 134 55 53 | Cedar Point (U.S. L. S cooaunet 3.819316 6, 596. 5 21, 642
Toledo stone longitude post (U. S. L. 8.) (Ohio), | 41 39 04.50
1877. 83 32 3118
Detroit River
Bar Point (1878) (U. S. L. 8.), 1877 (M.) .o occocnaan et 42 02 57.95 337 45 10 157 49 35 | Middle Sister (U.S. L. S.)._____.... 4. 383087 24,159.4 79, 263
83 06 43.62 43 57 00 223 50 54 | Stony Point (U.S. L. 8.} .- 4, 259121 18, 160. 2 59, 581
Point Mouillée (1873) (U. S. L. 8.), 1873 (m.}......--. 42 00 49.62 235 22 04 55 24 51 | Bar Point (1878) (U S.L.8)cuceees 3. 843312 6,971.3 22,872
83 10 53.05 320 59 08 141 06 20 | Middle Sister (U.S. L. 8.)cccevuee- 4.374209 23,670.6 77,659
Sugar Island (U. 8. L. 8.), 1873 (m.)-_ 42 05 2536 330 40 09 150 41 23| B i 7
2 1873 (M) oo ar Point (1878) (U.S. L. S.)....... 3.717354 5,216.2 17,1
83 08 34.73 20 30 46 200 29 13 | Point Mouillée (1873) (U. S. L. S.).. 3.958212 9,082. 6 : o
Bar Point (1874) (U. 8. L. 8.), 1873 (m.) 42 03 24.54 48 27 32 228 24
59 TR & 55 | Point Mouillée (1873) (U S.L.S.).. 3.857610 7,204.6
. 83 06 58.70 149 22 20 329 21 16 | SugarIsiand (U.S.L.S.)._._....._. 3.636724 4,332. 4 ﬁ: gﬁ
Hackett (U. S. L. 8. . 5
ackett (U.8.L.8.), 1873 (m.) - oo ceoomcaeo .. g 8;) }? 42% 383 22 gg ;773 54 32 | Bar Point (1874) (U S.L.8)eoaes 3. 537541 3,447.8 11,312
N 44 44 | Sugarlsland (U.S. L.S.)_____...... 3.257130 1,807.7 5,931
Bois Blanc (U. 8. L. 8.), 1873 (m.) .- 42 06 09.68 361 49 05 17
.................. . 1 49 12| Hackett (U.S.L.S)......_.._.....[ 3228115 1,6890.9 5,
83 07 27.68 48 25 00 28 24 15| SugarIsland (U.S.L.S.). ___...... 3.313883 2, 060. 1 6; ’ts'gg
Barker (U. 8. L. 8.), 15 DU
er ( 8.), 1873 (M) e g 827; gg é(li 33; 52(4) (1)(1) 154 20 49| Bois Blanc (U.S. L.8.)__._____._.. 3.487609 3,073.3 10, 083
3 182 53 65| Sugar Island (U. S. L. S ) PR, 3.617318 4,143.0 13, 592
Clark (U. 8. L. 8.), 187. ) IR
(G ), 1873 (M) oL gg % égiﬂg ég &? % 190 05 09 | Bois Blanc (U S.L.S.) . 3.607703 4,052.3 13, 295
. .7 239 07 29 Barker (U.S. L. S.) oo 3.375983 2,376.7 7,798
Biddle (U. S. L. S. . -
U 8), 8B (M) 48§ &8; ?3 ?g %24 gg 51 74 53 45| Clark (U.S. L. S.) ool 3. 281325 1,011.3 6, 271
1 28 161 59 01 | Bois Blanc (U.S. L. 8.) .._...o... 3. 564842 3,675 12,046
Brodhead (U. 8. L. 8.), o - )
(U.8.L.8.), 1873 (M) oo . g &g Iikgg 336 4 08 140 45 01| Clark (U.S. L. S.) ocmmoiaeaen. 3.454676 2,848.9 9,347
A 583 28 180 53 27| Biddle (U.S. L. S.) e cmcceeae 3. 432004 2,704.5 8,873
Turkey Islan .8.L.8.
y d (U.S.L.8.), 1873 (m.)._..........__ ;g (’)(li Oaggg 3; g 37 181 40 33 Clark (U. 8. L. S.) . .ococmomeaaeae. 3.720797 5,257.7 17, 250
. 59 212 40 02| Brodhead (U.S.L.S.) ... 3. 559053 3,622.9 11,886
North Wyandotte (U. S. L. S.), 1873 (m.) 42 12 49.14 318 43 57
. S.), ) R 5 138 45 16 | Turkey Island (U S L.8) e 3. 612447 4,096.8 13, 441
83 08 47.84 353 03 05 173 03 27 | Brodhead (U. S 19 T, 3. 790615 6,174.7 ;
Grosse Isle (U.S. L.S.)y ..o
(U.8. L. 8.) e e g (l)g ggg gtli z }g 356 57 08 | North Wyandotte (U.S. L. S.)._... 3. 591960 3,908.0 12,821
L7 71 45 28| Turkey Island (U.S.L.S)_.....__. 3. 419405 2,626.7 8,618
Wyandotte (U.S. L. S.)_________.._. 42 11 43.36 280 04 15 109
.................... X 05 44 | Turkey Island (U S.L.S)y_ _.......|] 3.506902 3,212.9 10, 541
83 09 02.41 343 51 12 163 51 28 | Grosse Isle (U. S. L. S.). 3. 290039 1,950.0 6;398
Wyandotte south base (U. 8. L. S.).. 42 10 53.03 223 13 25 43
e mmmm—————— . 14 08 | Wyandotte (U. 8. L. 8)) 3.328626 131.2 6
83 10 06.02 279 04 49 99 05 48 | Qrosse Isle (U. 8. L. S). 3. 306993 %OZ?. 6 6: gg
‘Wyandotte .8.L.8).
¥ otte north base (U. 8. L.8.)_ ... __ g (1)!1) i(_;g Bg ﬁ ég iég ?0 05 | Grosse Isle (U. 8. L. 8.)._...._ 3.419242 2,625.7 8.614
. 1 40 | Wyandotte south base (U. S. L. 3. 260069 1,820.0 5,971
Fighting Lsl. .8.L. 8.
ighting Island (U.S. L. S.), 1873 (m.).._._.._._._..__. g% (1)2 ?; % sgg % ?g ;71'2 24 31 | Turkey Island (U.8.L.8.)..._.._.. 3.809759 6,453.0 21, 171
f 47 05| North Wyandotte (U.S. L. S.)..... 3. 624195 4,209.2 13,810
Ecorse (U.S. L.8.), 1873 (m.).......- 42 15 21.38 309 10 31 129 11 19| Fighti
.................. . ighting Island (U.S. L. S.)._......| 3.322292 2,100. 4 6,891
83 08 08.92 10 45 35 190 45 09 | North Wyandotte (U.S.L.8.)..._. 3. 679574 4,781.6 ,
River Rouge (U.8.L.S.)........ 42 16 15.33 344 A4 16 164 24 41| Fi
....................... 5, ghtin, Island (U S.L.8)cceeo 3.492176 3,105.8 10, 190
83 07 34.32 25 28 36 205 28 13 | Ecorse g ................. 3.265713 1,843.8 8,049
Petite Cote (U.S. L. 8.y _comoeaoo. 42 16 33.36 22 10 49 202 10 07| Fi
............. A 2 ighting Island (U.S.L.8)___...__ 3. 583337 3,83L2 12, 57
83 05 54.81 76 17 54 256 16 47 | River Rouge (U.S. L.S.) e oeeeooo 3.370546 2,347.2 %T(’)?
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GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED—Continued

Detrott River—Continued

Distance
. Latitude and : N
Station longitude Azimuth Back azimuth To station Logarithm
(meters) Meters Feet
o ? ” o ’ ’” o ’ r”
Field (U. 8. L.8.), 1873 (M.) .. oo omccecaees 42 17 34.14 341 18 07 161 18 26 | Petite Cote (U. S L S. ) ____________ 3. 296580 1,979.6 6, 495
83 06 22.51 34 05 36 214 04 48 | River Rouge (U. S Sl 3.467744 2,935.9 9, 632
Sandwich (U. S. L. S.), 1873 (M) .o cmccaccmccceeaaes 42 17 25.62 21 25 08 201 24 50 | Petito Cote (U.S. L.S.) ... 3. 238516 1,731.9 5,682
83 05 27.21 101 43 42 281 43 05| Field (U.S. L.8.) . occocamacaaaas 3. 111851 1,293.8 4, 45
Swayne (U. 8. L. 8.), 1873 e e ccecceeeeaes 42 18 48.00 9 05 10 189 04 58 | Sandwich (U S 108 ) e 3. 410616 2. 574.0 8, 445
83 05 09.47 36 17 22 216 16 33 | Field (U.S L39O, 3. 451330 2,827.0 9,275
Sandwich Courthouse (U.S. L. S.) 1873__.._....... 42 18 00.95 7 19 51 227 19 16 | Sandwich (U.S. L. 8.)cccacaaaemaaae 3. 206399 1,608. 4 5,277
83 04 35.59 151 52 32 331 52 09| Swayne (U.S. L. 8.} ocomccmamaaae 3. 216407 1,645.9 5,400
Michigan Central Elevator (U.S. L. S.), 1873____.___ 42 19 23.39 28 06 15 208 05 35 | Sandwich Courthouse (U.S.L.S.) | 3459917 2,883.5 9,460
83 03 36.29 62 54 16 242 53 13 | Swayne (U.S. L. S.)cccaeaeccmaaane 3. 379668 2,397.0 7,864
Windsor (U.S. L. S.), 1873 e ieeccceccammmaee 42 19 09.89 55 14 01 235 12 31 | Sandwich Courthouse (U.S.L.S.).. 3.571598 3,729.0 12,234
83 02 21.86 103 4 2% 283 43 34 I\‘IIiJchSigau Central Elevator (U. S. 3.244179 1,754.6 5, 757
. 8).
Engine house center (U.S. L. S.), 1878 ... 42 20 40.88 0 25 54 180 25 54 | Windsor (U.S.L.S.)ccemcaoae -t 3. 448315 2,807.5 9,211
83 02 20.93 35 49 17 215 48 27 Mlchlgan Central Elevator (U. S. 3. 469577 2,948.3 9,673
L.Ss).
Azimuth post, Belle Isle (U.S. L. 8.),1873. . ......___ 42 20 06.78 62 37 45 242 36 06 | Windsor (U.S. L. S.).cceecmaanne 3.581636 3,816.2 12, 520
82 59 53.86 107 22 01 287 20 22 | Engine House Center (U.S. L. S.).. 3. 547445 3,527.3 11, 572
St. Paul's Church (U. S. L. S.), 1873 ccceeeeee.. 42 19 45 g 261 00 22 81 02 23 | Azimuthpost, BelleIsle (U.S.L.S.). 3. 618375 4,153.1 13,626
83 02 §3.
AEngine House (U. 8. L. 8.), 1873 e cccimmeeenees 42 20 40.80 287 18 14 107 19 53 | Azimuth post, Belle Isl 3. 547321 3,526.3 11, 569
83 02 20.92 23 26 17 203 24 56 | St. Paul’s Church (U. 3.267202 1,850.1 6,070
0 26 18 180 26 18 | Windsor (U.S. L. S.). 3. 447946 2,805.1 9, 203
Office, southeast comer building, Grand River and | 42 20 00.53 220 20 42 40 2t 13 { AEngine House (U. S 3. 212320 1,630.5 5,349
Park Place (U. 8. L. 8., 1873, 83 03 07.04 324 51 11 144 51 20| St. Pgul's Church (U 2. 745521 556. 6 1,826
Detroit City Hall flagstafT (U. S. L. 8.), 1873. _...___. 42 19 52.32 124 25 21 304 25 10 | Office, southeast corner building, 2. 85095 47.7 1,469
83 02 50.91 ?(;and Rn)er and Park Place
204 38 58 24 39 18 | AEngine House (U.S.L.S.)_.._... 3.216342 1,645.7 5,399
Observatory post, east pier (U.S. L. S.), 1871.....____ 42 20 00.70
83 03 06.87
Westminster or St. Aloysius Church, southwest cor- | 42 19 57.7
ner (U. S. L. 8.), 1873. 83 03 02.56
Fort_ and Griswold Sts., intersection (G, 8. L. 8.), | 42 19 49.78
1873. 83 02 50.94
Detroit, old observatory (U. S. L. 8.), 1857, 1. 1870.__] 42 19 50.55
83 03 04.96
Lake St. Clair
Happy (G.8. L. 8.), 1873 .. ... 42 19 19.84 86 26 32 266 2t 08 | Windsor (U.S. L. S.)_.. 3. 692099 4,921.5 16, 147
82 58 47.35 117 06 06 297 03 42| Engine House Center (U. 3.739726 5,491.9 18,018
‘Windmill Point Lighthouse (G.S. L. S.), 1873._..____ 42 21 30.09 45 27 19 225 25 19| Happy (U.S. L. S ..o o eoee 3. 757970 5.727.6 18,791
82 55 49.08 80 25 34 260 21 10 | Engine House Cemer (C.8.L.8.)-. 3.953861 9,096.2 29, 843
Lake St. Clair west base (U. 8. L. 8.), 1871 42 18 57.33 98 22 25 278 20 06| Ha 7 7
L8.L.8.), 187 ... 3 ¢ : ppy (U.S. L.S)_. 3. 679521 4.781.0 15, 686
82 55 20.78 172 10 36 352 10 17 “]Ludn)uu Point nghtbOUSe (U R 3.677410 4,757.8 15, 616
Grosse Point Church (U.S. L. 8.), 1874 ...._... 42 23 39. 38 16 18 45 196 17 30 | Lake St. Clair west base (U.S. L. S.).. 3. 957477 9,067.3 29,748
82 53 29.57 38 40 36 218 39 02 “"IiJn%n)lill Point Lighthouse (U. 8. 3. 708330 5,108.9 16, 761
La Puce (1869) (U.S. L. S.)__....._... 42 18 12,14 96 42 58 276 37 07 | Lake St. Clair west base (U. S. L. S ) 4. 079562
............... X v § 3 - L0798 12,010.5 39, 404
82 46 39.92 115 57 42 295 51 32 \Vindsngﬂl Point Lighthouse (U. S 4. 145455 13,978.3 45, 860
Grosse Point (U.S. L. S.), 1871 _ococeee o oii