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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 111 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 a t  the office of the Coast and Geodetic 
Survey,' and the resulting geographic positions for all of the western 
first-order triangulation are now 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 fist-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: 

Spec. Pub. 
No. 

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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 186 
First-Order Triangulation and Traverse in Arkansas- - - - - - - - - - - - - - - - - - - 187 
Triangulation in Texas ________________________________________- - - - -  189 

1 For a dawiption of the method used sw Special Publication No. 159. 
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2 U. S. COAST AND GEODETIC SURVEY 

Spec. Pub. 
NO. 

Triangulation in Oklahoma- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 190 
First- arid Second-Order Triangulation and Traverse in North Carolina--- 192 
First- and Second-Order Triangulation in  Tennessee- - - - - - - - - - - - - - - - - - - 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 a t  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 
X=98 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 t h s  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 1 .--Spectacle Reef Lighthouze. 
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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 
grou ed with those of the arc to which they belong. 

Alf of the supplementary stations and intersection points listed in 
this volume with the notation “U. S. L. S.” 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 publication 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 a t  Howard, both on the Sturgis to Big Rapids 
mi-,. 

In addition to length control the orientation was stabilized by 
observing eight Laplace azimuths. There is one a t  Ha& and one 
at Johnston on the east shore of Lake Michigan arc; one a t  LeRoy 
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and one a t  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 m 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 a t  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 h s  work should help to perpetuate the 
monuments in order that they may be of .continuous serpice 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 if necessary. 

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

Some years ago this bureau adopted systems of plane coor+ates 
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. 
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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 boundanes, 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 jn 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 Firsborder Traverse, 
cost 30 cents. If he is interested in the determination of azimuth to 
a high degree of accuracy, he should procure a copy of Special 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 Federal Board 
of Surveys and Maps, viz, first, second, third, and fourth orders. 
The fk t  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 
rn 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 ZR1 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 m& arcs of triangulation contained in this volume are of the 
fmt 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 theodolite, as is well known, is similar in 
its appearance to the surveyor’s transit. The main differences are ia 
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 tbe 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 f0.3 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 fmt-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 arc. 

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 a t  a con- 
siderable distance from the area requiring the detailed third-order 
control; and third, as the detailed control over areas of economic 
importance. 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 mstances 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, whethei 
or not map construction is the primae object, should have all of it5 
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 permanently defining the bound- 
aries 8f 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 'udging 
from the disputes frequently arising in connection with boundaries. ' ;l: * * 

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,2 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 a t  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 oints and the geographic position of one of them in latitude 

control, will prevent the accumulation of excessive errors as he 
carries on his mappipg operations. In  the event that the available 
fist-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 posit,ions 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 

and B ongitude. His local triangulation or traverse, based on this 

1 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 a t  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 so 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 a 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 rojecting 

such zones for Michigan. 
from a curved surface onto a plane, it was necessary to esta g lish three 

(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 is 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 x and y coordinates 
of a place on the usual system of plane coordinates which presupposes 
a flat surface. But the 2 and y 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 TEE 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. Coun.ty boundaries, township. boundaries, 
property boundaries, intersections of roads and streets, and any 
prominent features of a region can be accurately located with definite 
x and y coordinates. In the general system these plane coordinates 
can readily be transformed lnto latitude and longitude, and the 
point can thus be dehitely located in the network of meridians 
and parallels that serve to locate If 

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. 

oints on the earth's surface. 
the marker a t  such a point shoud P in some way be destroyed, it 

IMPORTANCE OF PLANE COORDINATES 

The establishment of these general systems of plane coordinates 
are of the utmost importance to State, city, county, and private 
engineers. Such systems immediate1 make the general control 

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. 

network of the country easily availab i e for actual use by the field 

77729"--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 ab per- 
pendicular thereto, each to be as 
central to the sheet as the selected 
interval of latitude and longitude 
will permit. (See fig. 3.) On the 

-4, central meridian lay off,on the desired 
scale, the distances mm2 and mm4, 
using the length of 1 minute along 
the meridian for the latitude of m, 
as given in the table in the column 

---J headed “Arc of the meridian, l‘”, 
and multiplying this length by the 

-j- number of minutes for the interval 
between the central parallel and the 
extreme parallels. Through m2 and 

FIGURE %-Sketch showing construction of poly- m4 draw lines, cd and ej, conic projection. 
NOTE -In this figure the angles made a t  the parallel to the line ab* On the lines 

central meridian by the parallels are grossly e j ,  ab, and cd lay off to the scale of 
allels appear practically as straight lines. the map the distances m4% ~ Z Z ,  and 

mg2 on both sides of the central me- 
ridian, taking the values from the column headed “Arc of the parallel, 
1”’) corresponding to the latitude of m4, m, and m,, respectively. The 
value of 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 x2 points. 

At the two points designated x2 on the line ab lay off along the 
meridians the value of Y as given in the table under “Y coordinate of 
curvature”, using as argument the interval in minutes between the 
central meridian and the extreme meridian. Draw straight lines 
from these points to the point m for the middle parallel, and from the 
points of intersection with the extreme merihans lay off distances 
along these meridians, above and below, equal to the distances mm, 
and mm4 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. 

exaggerated. In a n  actual projection the par- 
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1,850.92 
1,850.95 

1,851.01 

1,851. OB 
1,851.09 
1,851. 11 
1,851. 14 
1,851.17 

1,850.98 

1,851.03 

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, whlch 
may be obtained for 30 cents from the Superintendent of Documents, 
Washington, D. C. 
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Polyconic map projection table 

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

Latitudc 

- 
0 ,  

41 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
- - 

Latitud, 

Meters 
1,380.9 
1,379.1 
1,377.3 
1,375.5 
1,373.7 
1,371.8 
1,370.0 
1,368.2 
1,366.4 
1,364.5 
1,362.7 
1,360.9 

0 ,  

42 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
- - 

Latitud' 

Meters 
1,851.20 
1,851. 22 
1,851. 25 
1,851.28 
1,851.30 
1,851.33 
1,851.36 
1,851.3'3 
1,851.41 
1,851. 44 
1,851. 47 
1,851.50 

0 ,  

43 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 

0 ,  

0 01 
03 
05 
07 
10 
15 
20 
25 
30 
40 
50 

1 00 

Arc of the parallel 

1" 
- 
Meters 
23.372 
23.342 
23.313 
23.283 
23.253 
23.224 
23.194 
23.164 
23.134 
23.105 
23.075 
23.045 
- - 

1' 

Meters 
1,402.3 
1,400.5 
1,398.8 
1,397.0 
1,395.2 
1,393.4 
1,391.6 
1,389.9 
1,388.1 
1,386.3 
1,384.5 
1,382.7 

Arc of the parallel 

Arc of the parallel 

1" I 1' 

1" 

Meters 
30.848 
30.848 
30.849 
30.849 
30.850 
30.850 
30.851 
30.851 
30.851 
30.852 
30.852 
30.853 

Arc of the meridian Interval of 
longitude 

from centra --I 1' meridian 

1" 

Meters 
30.853 
30.854 
30.854 
30.855 
30.855 
30.856 
30.856 
30.856 
30.857 
30.857 
30.858 
30.868 

longitude 
from centra 

1' meridian 

1" 

longitude 
from centra 

1' meridian 

0 ,  Metera 
1,851.52 0 01 
1,851.55 03 
1,851.58 05 
1,851.61 07 
1,851.63 10 
1,851.66 15 
1,851.69 20 
1,851.72 25 
1,851. 74 30 
1,851.77 40 

1,851.82 1 00 
1,851.80 50 

Y coordinat 
of curvatur 
latitude 41' 

~ 

Meters 
0. 1 
1. 2 
3.3 
6.6 

13.4 
30. 1 
53.5 
83. G 

120.4 
214.1 
334.5 
481.7 

Y coordinal 
of curvatur 
latitude 42 

Meters 
0. 1 
1.2 
3.4 
6.6 

13.4 
30.2 
53.8 
81.0 

120.9 
215.0 
336.0 
483.8 

Y coordina; 
ofcurvatur 
latitude.46 

Meters 
0.1 
1.2 
3.4 
6.6 

13. 5 
30.3 
53.9 
84.3 

121.3 
215.7 
337.0 
42%. 3 
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Polyconic m a p  projection table-Continued 

Y coordinatt 
~f curvature 
latitude 45O 

- 
Latituc 

' coordinate 
b f  curvature 
atitude 46' 

Meters 
0.1 
1.2 1 
3.4 
6.6 

13. 5 
30. 4 
64.0 

Metera 
1,851.85 
1,851.88 
1,851.91 
1,851.93 
1,851.96 
1,851.99 
1,852.02 
1,852.04 
1,852.07 
1,852. 10 
1,852. 13 
1,852.15 

0 ,  

0 01 
03 
05 
07 
10 
15 
20 
25 
30 
40 
50 

1 00 

Meters 
1,852.18 
1,852.21 
1,852. 24 
1.852.26 
1,852.29 
1,852.32 
1 852.35 

1,852.40 
1,852. 43 
1,852.46 
1,852.48 

1: 852.37 

0 ,  

0 01 
03 
05 
07 
10 
15 
20 
25 
30 
40 
50 

1 00 

Neters 
!l. 127 
!1.W 
!LO62 
11.029 
0.696 
I). 962 
0.929 
0.8W 
0.863 
0.830 
0.797 
0.763 

Metera 
1 267. 6 

1' 263. 7 

1 259.7 
1:257. 7 
1,255.8 
1,253.8 
1,251.8 
1,249.8 
1,247.8 
1, 245.8 

1) 265.7 

1: 281. 7 

Arc of the paralle 
longitudt 

from centr 
1' meridiao -- l" I l' 

1" 

0 ,  

44 oc 
0: 

15 

2.c 
31 
3: 
4c 
45 
50 
55 

io  

20 

- - 

Latitud 

Meters 
0.1 
1.2 
3.4 

Mefers 
30.864 
30.865 
30.865 
30.866 
30.866 
30.866 
30.867 
30.867 
30.868 
30.868 
30.869 
30.869 

-. ~ 

6.6 
13.5 
30.4 
64.0 
84.4 

121.5 
216.1 
337.7 
486.2 

I 

Arc of the parallel 
longitude 

from centri 
1' meridian 1" 1' 

II- 
0 ,  

45 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
- - 

.atitudN 

Meters 
21.903 
21.871 
21.839 
21.807 
21.775 
21.743 
21.711 
21.679 
21.647 
21.615 
21.583 
21.550 
- - 

Metera 
0.1 
1.2 
3.4 
6.6 

13. 5 
30. 4 
64.1 
84.5 

121.6 
216.2 
337.9 
486.5 

Meter8 
1,314. 2 
1,312.2 
1,310.3 
1,308.4 
1,306. 5 
1,304.6 
1 302.7 
1: 300.7 
I, 298.8 
1, 296. 9 
1,295.0 
1,293.0 

Meters 
30.870 
30.870 
30.871 
30.871 
30.872 
30.872 
30.872 
30.873 
30.873 
30.874 
30.874 
30.875 

Arc of the parallel Arc of the meridian Interval o1 
longitude 

from centra 
meridian 

0 - I -  

o 01 
03 
05 
07 
10 
15 
20 
25 
30 
40 
50 

1 0 0  

longitude 
from centra 

1" I 1' meridian 

1" 

Meter8 
21. 518 
21.486 
21.454 
21.421 
21.389 
21.356 
21.324 
21.291 
21. 258 
21.226 
21. 193 
11.160 

__ 

- - 

1' 

Meter8 
1,291. 1 
1,289. 2 
1,237.2 
1,235.3 
1,283.3 
1, 281. 4 
1, 279. 4 
1, 277. 5 
1,275. 5 
1, 273.5 
1, 271. 6 
1,269.6 

0 ,  

46 00 
05 
10 
15 
20 
25 

'30 
35 
40 
45 
60 
55 - - 

atitude 

- 
0 ,  

17 00 
05 
10 
15 
20 
25 
30 
35 
40 
45 
60 
55 

8k 4 
121.6 
216.1 
337. 7 
486.3 

'coordinai 
I curvatur 
BtitUde 47 

Lrc of the parallel 

1" 1 1' 
~ _ _  

0 ,  

0 01 
03 
05 
07 
10 
16 
20 
25 
30 
40 
M) 

1 0 0  

Meters 
0.1 
1.2 
3.4 
6.6 

13.5 
30.3 
53.9 
a3 

121.4 
215.7 
337.1 
485.4 
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Polyconic map projection table-Continued 

InterVa 
of longi. 

tude 
from 

central 
meridiai 

15 

Meters 
1,853.17 
1,853.20 
1,853.22 
1,853.25 
1,853.28 
1,853.30 
1,853.33 
1,853.36 
1.853.39 
1,853.41 
1,853.44 
1.853.47 

1" I 1' I 1" 

-___- 
' 

0 01 
a3 
05 
07 
10 
15 
20 
25 
30 
40 
50 

1 00 

3.280833 
6.561667 
9.842500 

13.123333 
16.404167 
19.685ooo 

26.246667 

32.808333 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Y coordinate of cum&. 
t u e  

Latitude 
480 

Meters 
0. 1 
1. 2 
3.3 
6.6 

13.4 
30. 2 
53.8 
84.0 

121.0 
215.1 
336.1 
464.0 

Latitude 
490 

Metera 
0. 1 
1.2 
3.3 
6.6 

13. 4 
30. 1 
53.5 
83.7 

120.5 
214. 2 
334.7 
481.9 

CONVERSION TABLE 

In a number of triangulation publicat,ions 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 correspondmg number in the 
other unit by simply taking the conversion value for each digit of the 
fist 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 ths decimal point one lace to the left. This gives, by round- 
ing off to the third decimal p P ace, 6.096+1.219+0.183=7.498 meters. 

Meters 1 Feet Meters 
-I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 . 

0.3048006 
0.6096012 
0.9144018 
1.2192024 
1.5240030 
1.8288037 
2.1338043 
2.4384049 
2.7432055 
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 a.nd 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 i t  is the 
logarithm which is derived first from the computation, the lengths 
gjven 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 O5ce 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 gven 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 a 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 %. d.”, not 
described; “r.”, recovered; “l.”, lost; “p. l.,” probably lost; and “d. n. 
m.”, described and not marked. In  cases where no letters are given 
on U. S. 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 ven, in the third column 

and in the fourth column the figure number of the sketch on which 
the station appears. 

the page on which the description and/or p T ane coordinates are given, 

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: 

Sh, 
6,370,000’ Cor. = 

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



TRIANGULATION IN MICHIGAN 17 
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. S.) is 338'56'25/'.14 while the back azimuth or the azimuth 
from Verona (U. S. L. S.) to Port Austin (U. S. L. S.) is 159'01'09".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 is 
greater than 100 feet. On all recent triangulation a special azimuth 
mark has been set for each station a t  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  

Farquhars Knob (U. S. L. S.) _____._ 

East Sawteeth (IT. S. L. S.) ________. 
Farquhars Knob (U. S. L. S.)- ____.. 

Porcupine Mountalns (U. S. L. S.).. 
Farquhars Knob (ti. S. L. S.) _____._ 

Wheal Kate (U. S. L. S.)-- _ _ _ _ _ _ _ _ _  
Farquhars Knob (U. S. L. S.) _ _ _ _ _ _ _  
wheal Kate (U. s. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Isle Royale East (U. S. L. S.) _ _ _ _ _ _ _  
Wheal Kate (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
vulcan (U. s. L. S.) _______- - -______ 
Vulcan (E. S. L. S.). _ _  ~ ____._______ 
Huron hfountains (U. S. L. S.) _ _ _ _ _  
Traverse Point (U. S. I,. S.)- ___._.. 
IIuron Mountains (U. S. L. S.) ___.. 

Station 

5.01741i96 

5.1085319 
5.0906692 

4.9417881 
5.1!233176 

5.0708155 
5 . W 9 0 2  

4.8909228 
4.sIByx(4 

4.7807819 
4.8053003 

4.637907 
4.5792402 

3.9463145 
4.5306269 

Principal points 

Farqnhars Knob (E. S. L. S.) (Minn.), 1869, r. 1934 

East Sawteeth (U. S. L. S.) (Minn.), 1870 (d. m.)--- 

Porcupine Mountains (U. S. L. S.), 1S9, p.I.1935 

Wheal Late (0. 6. L. S.), 1869, r. 1934 (d. m.) _ _ _ _ _ _ _  
Isle Rorale East (U. 9. L. S.), 1869, r. 1906 (d. m.)--- 

Vulcan (C. S. L. S.), 1869, r. 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  
Huron Mountains (U. S. L. S.), 1871, r. 1812 (d. m.1- 

Trarerse Point (U. S. L. S.), lSil (d. m.) 

%reme Island (U. S. L. 6.) 1867 ~ 

Crebaua (U. S. L. S.), 18il, 1.1934 (d. m.) _ _ _ _ _ _ _ _ _ _  

(d. m.). 

(d. m.). 

Traverse Point (U. S. I,. S.) ___.._._ 
Vulcan (U. s. L. S.) ______.___._._._ 
Traverse Island (V. S. I,. S.) ____._.. 
Huron Mountains (U. S. L. S.) __.__ 

Middle (U. S. L. S.), 1871 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.3463125 
4.8401w 
4. 1480206 
4.5869200 

~ ~ g ( U . S . L . S . ) , 1 8 7 1 , p . l . 1 9 3 4 ( d . m . )  _ _ _ _ _  Wheal Kate (U. S. L. S.) ____.______ 
Crebassa (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Traverse Island (U. S. L. S.) ______._ 
Middle (U. S. L. S.) _.._____________ 
Huron Mountains (U. s. L. S.) _ _ _ _ _  

Keaeema Point north base Cn. 8. L. 8.),1811, r. 1934 
(d. m.). 

4 . 4 9 ~ 0 ~ 2  
4 1005169 
4.36709i9 
4.0834148 
4 53lw32 

Heaeenaa Point sonth base Cn. 8. L. S.), Wl. r. 1934 
(d. m.). 

Crebassa (U. S. L. S.) _____._________ 
Traverse Island (E. 8. L. S.) _ _ _ _ _ _ _ _  
hfiddle (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Quaquaming (U. 9. L. S.) _ _ _ _ _ _ _ _ _ _ _  

Ives Hill (U. 6. L. S.), 1872 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Granite Island K. 6. L. S.), 1872, r. 1873 (d. m.) _ _ _ _  ~ 

3. 7 M  
4.2865250 
4.2065230 
4.0062264 

Triloba (U. 6. L. S.), I873 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Keaeenaa Point north b a s  (n. S. 

Crebawi (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
hfiddlo (V. S. 1,. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Quaquaming (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _  
Huron Mountains (TJ. S. L. S.) __.__ 
V u l m  (U. s. L. S.) - -_____- -_______  

L. s ). 

Mount hfemard (U. 8. L. S.), 1673 (d. m.) _ _ _ _ _ _ _ _ _ _  
Shelter Bay (U. 6. L. S.), 1873 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3.9462929 

4.1445717 
4.30'27135 
3.9439066 

3.95u8FX 
4.8401763 

Orand Island W. 8. L. S.), 1872, r. 1829 (d. m.) _ _ _ _ _ _  
supplcmn(ary poi& 

Farqnhars Knob W. 8. L. S.) latitudestation (Minn.) 

East Sawteeth (U. 8. L. 6.) latitude station (Minu.), 

Porcupine Mountains (T. 8. L. S.) latitude station, 

Wheal Kate E. S. L. 8.) latitude station, 1866, r. 18io 

1869 (d. mJ.1 

1870,l. 1934 (d. m.).1 

18io (d. m.).1 

(d. m.).: 
1 No check on this position. 

I V ~ S  Hill (U. S..L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Huron Mountam (li. S. L. S.) __.__ 
vulcan (ti. s. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude and 
longitudo 

0 , 't 

4 i  52 40.249 
69 59 23.202 

47 23 19.069 
91 10 15.211 

46 47 01.127 
89 43 50.263 

88 39 44.669 

48 07 43.612 
88 33 37.364 

47 26 46.729 
87 47 37.619 

46 52 42.363 
81 55 17.039 

47 08 42 132 
85 13 59.329 

47 04 10.045 
88 16 09.li7 

46 59 00.594 
8s 24 17.643 

47 01 20.m 

46 55 55.157 
88 14 22212 

4.5354174 
4.63Mii2 
4.9330247 

46 52 20.291 
38 22 21.266 

46 56 48.072 
~8 26 ~8.935 

46 52 17.821 
88 29 16.Zl 

46 49 26.247 
87 50 05.110 

46 43 15.511 
87 24 40.684 

46 36 17.966 
87 28 2 L m  

46 30 48.340 
87 23 63.615 

46 28 17.920 
86 59 16.251 

46 31 43.339 
86 41 34.i19 

47 52 40.19 
89 59 2284 

47 23 19.523 
91 10 15.500 

46 47 01.571 
89 43 50.055 

88 39 43.325 
47 04 20.852 

Ires Hill (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
\'ulcan (U. s. L. S.) ______________._ 
Granite Island (U. S. L. 8.) _ _ _ _ _ _ _ _ _  

Azimuth 

0 #, 

a!? 03 59.14 

122 08 57.52 
170 56 51.57 

68 51 50.39 
132 19 04.90 

3 46 30.42 
75 52 2 2 9 i  

53 00 3283 
143 09 23.92 

111 11 24.60 
188 40 03.17 

224 36 48.41 
321 13 51.73 

198 02 oL20 
3Oa 36 5267 

215 56 13.92 
221 45 16.63 
227 03 13.63 
297 25 20.55 

114 31 06.69 
l i l  35 57.93 
151 09 53.42 

4 5553763 
4.9838671 
4.1524738 

13.5 20 16. i e  
168 44 51.29 
199 42 13.26 
236 45 06.32 
268 42 00.39 

219 47 09.05 
225 05 43.55 
275 45 08.77 
324 34 2290 

199 10 57.32 

206 53 41.26 
2-50 22 5243 
269 21 37.m 

132 32 01.61 
182 33 25.93 

100 33 44.95 
114 23 21.64 
160 19 51.21 

132 46 523: 
166 12 28.03 
204 47 49.59 

146 00 2453 
1 i i  46 66.61 

9% 30 26.3: 
111 15 29.4. 
130 39 21.x 

74 27 11.2: 
9% 11 49.01 

111 29 29.E 

103 20 29 

336 35 22 

l i  52 52 

io  60 29 

Mount Mcsnard (U. 6.  L. 8.) _ _ _ _ _ _ _  
Triloba (U. S. L. S.) _.______________ 
Granite Island (U. S. L. S.) _ _ _ _ _ _ _ _ _  

- 

Back azimuth 

0 , Pr 

5.9 56 20.80 

331 03 40.02 
350 45 25.56 

245 05 01.16 
311 20 23.01 

193 41 59.17 
2% 48 38.57 

237 22 16.19 
322 35 19.84 

20 38 51.39 
8 45 40.06 

44 56 10. i 9  
141 27 3 5 . a  

18 03 39.33 
1% 52 08.01 

36 03 46.69 
42 12 11.24 
47 14 11.08 

107 46 3 2  13 

294 23 51.70 
351 34 39.75 

1 10 15.16 

4.5045113 
4.6150985 
4. G3OlW 

315 07 34.17 

19 46 45.26 
56 50 56.12 
89 01 45.86 

39 49 rn.M 
45 13 36.82 
95 54 21.66 

144 37 45.68 

19 12 37.56 

26 S i  19.3i 
io 33 4 5 . z  
89 32 40.75 

312 28 14.04 
2 35 14.01 

289 20 14.19 
294 01 03.00 
340 03 02.79 

312 31 47.87 
345 59 05.83 

24 51 13.64 

325 56 30.29 
357 46 26.09 

278 12 31.2'2 
290 53 39.33 
310 20 53.75 

254 14 21.21 
277 37 07.46 
290 63 10.29 

2 8 3 2 0 2 9  

156 35 23 

197 52 52 

2 5 0 5 0 2 9  

348 43 26.27 

Shelter Ray W. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Triloba (U. S. L. S.) _______________. 
Granite Island (17. S. L. 8.) _______._ 

T o  station 
Loparithm 

(meters) 

4.3il2X.5 
4.7898299 
4.i710088 

Farquharj Knob (U. S. L. 8.) _ _ _ _ _ _ _  
East Sawteeth (U. S. L. S.) _ _ _ _ _ _ _  _ _  
Porcupine Mountains (U. 8. L. S.). 

Wheal Kate (U. 9. L. 8.) _ _ _ _ _ _ _ _ _ _ _  

0.892123 

1.184054 

1.158222 

1.411300 

Crehassa (TJ. S. L. S.) .____._.___.___ 
Traverse Island (U. S. 1,. S.) ._____._ 
Traverse Point (U. S. L. S.) _ _ _ _ _ _ _ _  

4.1408198 
4.1888910 
4.3745616 

Triloba @. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.0892310 
Granite Island (U. S. L. 6.) _ _ _ _ _ _ _ _ _ I  4.3634m7 

Distanca 

Meters 

104,101. 29 

1% 390.21 
1% 216.59 

87. 455. 70 
131, 281.94 

117, 110,25294 710.57 

77, 789.82 
95,170. i 3  

60,364.5: 
63,870.50 

47,1s3.55 
37, 952 4.3 

8. 83i. 20 
33,933 36 

!E, 197. 93 
69.213 50 
14,061. 14 
38,629.5.9 

13, R30.88 
15,448.67 
!Z3,689.81 

31.318.59 
12 604.25 
23 256.16 
12 117.55 
34,401.96 

5,326.7 
19.356.42 
16,088 10,144 77 40 

8,836.75i 

13,949.92 
20.0i7.6'3 
8,788 33 

8.9368 
69,259.02 

34.309.74 
42,695.02 
85,708. 66 

35.923.31 
96.353.42 
14.206.07 

12280.82 
2&8Eo93 

31.952 98 
41,219.10 
42,674.49 

45(n.50 
61.635.36 
59,021.30 

7.801 

15. I 

14.40 

30.012 

Feet 

341,548.8 

421,226.9 
404,253.1 

286.927.6 
440,556.7 

386,188.8 
361,721.5 

255, 215.4 
312239.3 

198,016.0 m, 5s.. 5 

1.54.801.4 
124.515.8 

29,993.4 
111,329.6 

72,827.7 
227,078.0 
46, 132 3 

126, 3 7 .  2 

45,3i6.8 
50,684.5 
li, 722 3 

102,751.1 
41,352. 4 
76,398.0 
33. 755. 7 

112,867. 1 

17. 476. 2 
tQ505.2 
52.784.6 
33,282.1 

28,991.93 

45,767.4 
65.871.5 
28,833.0 

29, m. 3 
227, 227. 3 

112.564.5 
140.075.2 
281, 195.8 

117.858.4 
316,119.5 
45,601.7 

!O, 291. 7 
15,750.9 

101. 832.4 
135,233.0 
140,007.9 

BIZ, 215.3 
n, 124.2 

183,639.0 

25.59 

60.1 

47.2 

B.40 



GEOGRAPHIC POSITIONSContinued 

Lake Superior-Continued 

Back azimuth 

0 I t P  

X i  16 49 

83 17 00 

h3 
0 

To station 

Isle Royale East @. 9. L. S.) _ _ _ _ _ _  
V u l m  (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude and 
longitudo Station 

Supplementary points-Continued 

Isle Rorale East (U. S. L. S.) latitude station, 1866, 
r. 1906 (d. mJ.1 

0 t ,, 
4s 07 43.653 
68 33 36.069 

vdcan Post No. 1 F. S. L. S.) latitude station, 1867, 

Vdm Post S O .  2 @. S. L. S.) latitude station, 1867, 

HWn hfountains @. S. L. S.) latitude station, 1866 

Keaecnaa Point south base @. 9. L. S.) latitude 

r. 1908.1 

r. 1808.1 

(d. mJ.1 

station, 18i3 (d. m.).l 

Principal poi& 

Mud Lake (U. S. L. S.), 1874, r. lg29 (d. m.) 

Divide (U. S. L. S.) 1873, r. 1929 (d. m.) 

4 i  !X 46.673 
87 47 3.320 

47 26 45.133 
87 47 37.619 

46 52 4 1 . m  
87 55 17.874 

46 52 1i.813 
88 29 15.867 

Manistiqne (U. S. L. S.), l874,l. 1928 (d. m.) ____. 

Sturgeon (0. S. L. 6.). B74 (d. m.) __-___. 

Shelter Bay (U. S. L. S.) ______._____ 
Grand Island (U. S. L. S.) __._______ 

Mud Lake (V. S. L. S.) .____________ 
Grand Island (U. S. L. _ _ _ _ _ _ _  
Referenca mark No. 1. 

Mud Lake (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Divide (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Fishdam @. S. L. S.), B74 (d. m.) ___--_--- 

4.339C142 
43932641 

40844565 
4Zi33651 

44069294 
43951897 

Pine Hill (U. 6. L. S.), 1874 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

46 19 13.956 
86 48 23.710 

46 21 41.073 
86 39 36.942 

B w t  Bluff @. S. L. S.), 1874, r. 1929 (d. m.) _ _ _ _ _ _ _  
Boyer’s B l d  (0 .6 .  L. S.), (Tis.), 1874, r. 1929 (d. m.) 

Rock Island @. 6. L. 6.) (Wis.), 1861, r. 1906 (d. m.) 

Ford River @. S. L. S.), 1874, r. 1929 (d. m.) _______. 

Bark River (U. 6. L. S.), 1864, r. 1905 (d. m.) _______. 

140 22 21.14 320 14 2R.02 
200 38 11.33 20 43 07.63 

68 05 31.46 247 59 10.36 
172 18 4i.M 352 17 21.68 
166 07 53 

Cedar River @. 6. L. 6.). 1864. r. 1805 (d. m.) _ _ _ _ _ _ _  

46 02 25.964 
88 41 10.199 

45 57 37.212 
86 29 33.422 

Door BlufI @. 8. L. 8.) mis.), 1861, r. 1814 (d. m.1- 

Rocherean (0. 6. L. S.), 18i4, r. 1934 (d. m.) _ _ _ _ _ _ _ _ -  

163 24 35.50 343 19 22.71 
210 59 23.34 31 03 10.94 

2 4 i  43.03 182 46 39.22 

29 09 44.io 208 00 21.21 
120 48 21.81 300 40 00.59 
157 58 25.86 337 53 51.66 

Eagle BlatI (0. 6. L. 6.) (Nis.), 1874, r. 1934 (d. m.). 

Sturgeon (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Burnt Bluff (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Ford River (V. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  

Bnrnt Bluff (V. S. L. S.) _________.. 

Menomhe8 (U. 6. L. 6.) Wis.), 1874, r. 1934 (13. m.). 

Sonth Egg @. S. L. S.) (Wis.), 1874, r. 1805 (d. m.).. 

Suppltmcnlarg pointa 

Peninsula Point Lighthouse (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _  ~. 

Rock Island Lighthouse (U. 6. L. S.) _______________. 

4 4139417 
4W7409 
4 3974365 

4.53GIMZ 

Azimuth 

Borer’s Bluff (G. S. L. S.) ._...___._ 
Burnt Bluff (U. S. L. S.) ___._._____ 

nurnt Bluff ( C .  S. L. S.). - - ._____._ 
noyer’s nlutI ( C .  S. L. S.) _ _ _ _ _ _ _ _ _ _  
Burnt Blufl (U. S. L. S.) _________._ 

Boyer’s BlutI (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Bark River (V. S. L. S.) _.__________ 
Ford River (U. S. 1,. S.) _.__________ 
Boyer’s BlutI (V. S. I,. S.) _ _ _ _ _ _ _ _ _ _  
Cedar River fl. S. 1,. S.). _ _ _ _ _ _ _ _ _ _ _  
Boyer’s BlufI (V. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Cedar Rirer (l7. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Door nluh (E. S. L. S.) _________. ~ - .  
Azimuth mark. 

Rochereau (E. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Cedar River (L!. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Door Bluff (U. S. L. S.) _.___________ 
Azimuth mark. 

Rocherearl (n. S. 1,. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Eagle B l d  (ti. S. L. S.) . - ~  _ _ _ _ _ _ _ _ _  

Rock Island (ti. S. L. S.) .--. ~ _ _ _ _ _ _  

0 # ,, 
87 16 50 

263 17 00 

1so 00 00 

216 29 31 

91 52 40 

3.9731716 
4.4949518 

4:tfi43355 
4 509G722 

4. €243305 

4 46761iZ 

4.2.Lmii 
4.5242794 
44847W 

4.4031W 
4.231942Z 

4.21944s 

4.57395i 

4.4GIFBIX 

4.323136: 
4.4i5847: 
4.2923514 

4.4176731 
4.468545i 

Menominee (E. S. L. S.) ______._____ 
Rochereau (U. 6 .  L. S.) _._._._______ 
Eagle Bluff (U. S. L. S.) ._._________ 

Vulcan Post S o .  1 (U. S. L. 9.) lati- 
00 00 I tudestation. 

43Uu92 
4. k794181 
4.3400733 

Keaeenaa Point south base (0. S. 
L. S.). 

Boyer’s Blufl (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Ford River (U .  6. L. S.) ... _ _ _ _ _ _ _ _ _  
Doyer’s Bluff (U. S. L. S.) .... ._____ 
Peninsula Point Lighthouse (U. S. 
L. S.). 

Lake Superior to Menominee 

4 441789 
4.031936 

3.933241 
44Mo10 

46 08 31.4i5 141 05 02.63 320 56 01.M 
88 35 54.286 168 57 1265 348 54 31.81 I I 

45 51 36.857 
88 53 54.757 

45 41 09.597 
86 (2 38.112 

45 25 12.631 
66 56 10.791 

45 24 53.018 
66 48 59.321 

45 41 12.061 
87 06 a3.691 

45 34 30.6s 
87 14 25.207 

45 25 48.5zi 
87 19 34.334 

45 17 46.W 
87 03 53.93: 

45 17 41.13 
87 26 1 1 . S  

45 10 06.51: 
87 14 13.W 

45 05 12.W 
87 35 33.W 

44 59 20.64: 
87 21 05.1% 

45 40 os. in; 
86 58 00.64; 

45 25 39.41; 
86 49 40.82: 

219 19 54.08 
i22 55 26.00 
39 29 42.35 

110 42 40.24 

93 44 07.77 
195 15 4 0 . 2  

EO 00 10.25 
376 17 42.25 

253 12 06.48 
298 a3 z . 5 1  
305 50 07. 11 

202 34 31.04 
211 25 2L.02 
2il 56 26.72 

126 05 28.38 
216 10 39. 18 

m 51 24.03 
269 31 14.57 
145 30 17 

131 53 59.43 
166 29 37.00 
22) 28 40.23 
342 53 27 

207 54 S.66 
251 55 09.11 

119 49 49.41 
168 52 19.frl 
204 17 19.m 

3.55 02 43.9 
101 07 17.0 

84 27 58.2 
lji  58 l i . 7  

39 29 03.60 
143 03 30.16 
219 m 56.43 

30 52 19.70 

2i3 39 00.46 
15 20 12.14 

I(0 16 58.86 
156 24 49.09 

73 34 49.05 
118 26 36.X 
126 03 07.67 

22 38 11.57 
31 34 59.28 
92 13 06.55 

305 54 19.18 
36 16 0S.Z 

29 56 06.87 
80 47 05.50 

311 45 28.08 
346 25 48.58 
43 35 59.iG 

28 01 35.46 
72 10 16.91 

299 39 34.w 
348 48 42.13 
24 22 1l.M 

175 04 02.3 
281 01 27.9 

264 23 20.5 
33i 52 21.0 

Aoaarithm 
(meters) 

1.428380 

1.170013 

1.6775887 

1.473175 

0.881288 

Mud Lake (G. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Manistiquo (V. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Burnt Bluff (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  

4.6116447 
4.119.5494 
4 5960883 I 

Burnt Bluff (U. 9. L. S.) _________._ 4 5427176 
Stweon (G. S. L. 5.) _____________._ 4.2416374 
Manistique (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  I 4.338393 

Distance 

Meters 

14 79 

47.598 

29.73 

7.714 

21.828.02 
24,73228 

12,146.65 
18, 765.71 

25,522.86 
24.842 18 

32,682 14 
13,168.90 
39,453.75 

34,891.34 
17,443.65 
21, mi. 03 

25,938.31 
24,251.63 
21,971.03 

34,392.22 

9.400.95 
31,257. 32 

30,502. 64 
32.33495 

4 3 , m .  44 
3i. 6%. ui 
29,350.61 

li. 462.1: 
33.441.0! 
30,5341, 

25. m3. 
17. 058. i( 

l i .  355. R! 
T!, 1.53.3: 

21,044.a 
29,912.14 
19,604.x 

26.162. 1: 
29,426.9I 

21.902.4E 
34.62i. 2E 
21,881.31 

2i, 656.0 
10, 763. 1 

8,516. 1 
28,841.0 

Feet 

880  

48.5 

156 16 

97.5 

25.31 

71,614 1 
81,142 5 

39,851. 1 
61,567.2 

83,736.2 
81,503.1 

106,568.5 
43,205.0 
la, 441.2 

114,472 7 
57 229.7 
71: 512.4 

ss, 099.3 
79,565. 6 
81.6-25.8 

112.835. 1 

30, Iu2.9 
la 550.1 

100.074.1 
106,085. G 

141,356. 1 
123,446.8 
96, m. 5 

57,290.4 
109,714 4 
100, 177.5 

83,001.3 
55,9Gi. 0 

56,941.8 
95,647.4 

69,043.2 
98,136.7 
64,318.4 

85,833.6 
96,545.0 

71.858.4 
113,u)G.4 
il, 788.9 

m, 735 
35,312 

27,940 
94,623 

1 KO check on this position. 



GEOGRAPHIC POSITIONSContinued 

Lake Superior to Menominee-Continued 

Squaw Point Lighthouse (U. S. 

F. South (lJ. S. L. S.) _____________._ 
Exanaba River (U. S. L. 8.) _____._ 

Squaw Point Lighthouse (U. S. 

Sand Bank (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  1 

Squaw Point Lighthouse (U. S. 

Elevator (n. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maywood (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Elevator (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
M a p a c d  (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Cleveland CliaS (n. S. L. 8.) _ _ _ _ _ _ _  

L. S.). 

L. S.). 

L. S.). 

Station 

3.482814 

3.9Z7957 
3.666967 

3.383847 

3.532937 

3.419517 

3.355935 

3.542482 
3.44%57 

3.681233 
3.630551 

Supplemenhry poinls-continued 

Poverty Island Lighthouse (n. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  

Little Lake (U. 6. L. S.) ___________. 
Day River (U. S. L. S.) _.__________ ~ 

Door Bluff (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Little Qull (U. S. L. S.), 1s64, r. 1903 (d. m.) _ _ _ _ _ _ _  

3.44723 
3.286655 

1.438260 

St. Martins (0. 6. L. S.), 1903 (d. m.) 

Rock Island (n. 8. L. S.). . .________ 
Burnt Bluff (U. 6. L. S.) __._._______ 

Sand Point (U. S. L. S.), 1903 (d. m.) 

4.8742190 
4.8628534 

Stoninston (U. S. L. S.), 1903 (d. m.) ____-___________  

F. South (E. S. L. S.) (1863), 1%. (d. m.) __________. 

Exanaba River (U. S. L. S.), 1903 (d. m.) _ _ _ _ _ _ _ _ _ _ _  

Eseanaba Lighthouse (v. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Squaw Point Lighthouse (U. S. T,. S.) .______________ 

7485L79 
r2 887.56 

Sand Bank (0. S. L. S.), 1903 (d. m.) 

245,586.1 
239,131.9 

Elevator m. 6. L. S.), 1903 (d.) . . . . . . . . . . . . . . . . . . . . .  

Maywood (0. S. L. S.), 1603 (d. m.) 

Cleveland Clifls (0. S. L. S.), 1903 (d. m.) _ _ _ _ _  ___. 

Little Lake (G. S. L. S.), 1903 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Day Rirer (U. 5. L. S.), 1903 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Oarth (n. 6. L. S.), 1903 (d. m.) _ _ _ _ _ _ _ _ _ _ _  ~ ______._ 

Door Bluff (U. 9. L. S.) latitude station (Nis.), IS@ 

Menominee (0.8. L. S.) astronomical station (Wii.) 

r. 1874 (d. mJ.1 

1865.1 

Latitude and 
longitudo 

0 , I ,  

45 31 21.007 
86 39 59.28; 

45 30 01.528 
86 42 59.597 

45 30 38.945 
86 46 20.093 

45 44 41.459 
S i  02 34.713 

45 42 59.300 
86 58 58.410 

45 46 08.040 
36 59 00.5i9 

45 47 29.62 
37 03 25.434 

45 44 40.944 
$7 02 39.3ii 

15 49 53.2i9 
37 00 17.264 

45 49 56.416 
87 02 38.023 

45 51 03.932 
87 00 328s1 

45 50 51.9fb 
66 58 49.069 

45 52 32.467 
87 00 02.876 

45 53 03.182 
86 50 49.755 

45 53 40.155 
86 58 52.395 

45 54 24.117 
86 57 48.427 

45 17 46.130 
S i  03 54.653 

45 05 56.01 
87 37 27.05 

-4zimuth 

0 t ,, 
50 12 l i .8  

121 43 35.8 

47 10 32.6 
133 44 221 

237 53 50.4 

139 05 07.5 

261 02 01.0 

284 50 39.8 

325 10 NO 
35 37 07.6 

i o  27 48.i 
124 00 57.6 

359 32 19.7 
60 00 37.9 

293 44 45.7 
325 18 50.2 
348 04 42.7 

169 11 19.8 
240 21 13.3 
UU 16 31.3 

346 35 50.6 
42 31 08.2 

2il 48 41.4 

326 18 55.3 
12 44 11.8 

351 12 56.7 

52 20 52.3 

46 24 28.3 

99 22 44.5 

332 50 20.7 
13 19 28.2 

32 26 42.5 
77 11 28.7 

293 20 14.7 
359 12 55.5 
36 01 56.6 

333 08 44.7 

214 47 05.46 

298 24 39 

45 n 32.2 

Back azimuth 

0 I ,, 
230 05 23.1 
301 30 43.3 

227 05 46.5 
313 33 38.5 

57 55 59.0 

318 56 47.1 

81 06 32.7 

101 53 02.9 

145 14 00.1 

215 34 34.4 

2.50 22 40.1 
303 58 22.7 

179 32 21.3 
239 59 04.5 

113 47 55.5 
115 22 01.5 
1GS 05 19.0 

349 10 46.8 
60 23 50.0 

123 19 09.5 

166 36 45.5 
222 28 53.2 

91 50 22.4 

146 21 31.2 
192 43 3i.8 

171 13 07.9 

232 19 2 2 5  

226 23 25.0 

rn 21 30.0 

152 51 13.7 
193 19 06.7 

212 25 16.8 
257 09 10.0 

113 21 42.8 
179 12 57.9 
216 01 06.0 

153 OB 26.8 
225 26 46.2 

34 47 05.97 

118 25 59 

hTorfhern Michigan 

Principal points 

South Fox @. 6. L. S.) 1906, r. 1925 (d. m.) _ _ _ _ _ _ _ _ _ _  
N. W. Manitou (U. 6. L. S.), 1906,r. 1918 (d. m.) ___. 45 09 22.874 115 41 04.70 

86 02 45.907 138 45 43.11 1 1200 
44 I9.8Y 

Cathead (lJ. S. L. S.), 1868, r. 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  I 

269 32 39.29 
293 59 59.77 

295 08 13.83 
318 17 18.43 
26 52 15.44 

264 51 26.32 
323 41 46.89 

To station 

Rock Island Lighthouse (U. S. L. S.) 
Penin-ula Point Lighthouse (U. S. 

Rock Island LighthoLw (U. S. L. S.) 
Peninsula Point Lighthouse (U. S. 

Poverty Island Lighthouse (U. S. 

Peninsula Point Lighthouse (U. S. 

Poverty Island Lighthouse (U. S. 

Little Gull (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Peninsula Point Lighthouse (U. S. 

Ford River (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Ford River (G .  S. L. P.) __________. 
Sand Point (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  

L. S.). 

L. E.).  

L. S.). 

L. SJ. 

L. S.). 

L. S.). 

StoninHon (U. S. L. S.) 
Sand Point (U. S. L. S.) _ _ _ _ _ _  ~ _ _ _ _  
F. South (U. S. L. S.) 
Stoninnon (U. E. L. S.) 
Sand Point (ti. S. L. S.)-.. 

Escanaba River (U. S. L. S.) _____. 
F. South (U. S. L. S.) 
Stonington (V. S. L. S.) ._____._____ 

F. South (U. S. L. S.) _______. ~ _ _ _ _  .. 
Escanaba Hirer (U. S. L. S.) .____._ 

-- 

Iagarithu (meters) 

4.216340 
4 451550 

4.Oi5373 
4 431305 

3.664599 

4 3oui33 

3.922556 

3.653529 

4016595 

3.900389 

3.994747 
3.751364 

3. 765467 
3.727903 

3. im.1 i 
4.006391 
3.724912 

3.724561 
3. i35W 
3. 757112 

3.854216 
3.779143 

Little Lake fJJ. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _ _  
Maywood (U. S. 1,. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Clereland ClifIs (U. 6. L. 6.) ______. 

3.459412 
3.715436 
3.412293 

Menominee (U. S. L. S.) ____.______. 3.118058 

Meters 

16,456.6 
28.450. I 

11,695.2 
26,906.3 

4,619. 5 

23,154.4 

8,366.7 

4503.3 

10,369.5 

7,950.6 

9,879.8 
5, Gil. 1 

5,827.3 
5 , M  4 

6,252.2 
10,148.2 
5,307.8 

5,303.5 
5, 439. 8 
5,716.3 

7, 148.5 
6, 013.7 

3,039.6 

8.4il. 4 
4 , W S  

2,207. 2 

4 m . 3  

2,269.5 

3.487.2 
5809.0 

4.790.9 
4,271.2 

2.m. 1 
5.193.2 
2,584 0 

4800.7 
1,934.9 

3,411.4 

n. 42 

2811.6 

Feet 

53,991 
93,440 

39,026 
SS,5iO 

15,156 

75,966 

27.450 

14  n5 
34,088 

26,m 

18.508 

19.118 
17.534 

20,512 
33.295 
li, 414 

17,400 
li ,  817 
18, i54 

23,453 
19,730 

32,414 

9,972 

27,793 
15,239 

7,241 

11,182 

8.0'm 

7,446 

11.441 
9,216 

15, 748 
14,013 

9,449 
17,038 
8,478 

9,189 
6.348 

90.0 

9,224 

Rock Bland (n. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Burnt Bluff (C. S. L. S.) .___._______ 
South Far (E. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _  
S. R'. Manitou (U. 6. L. 9.) _ _ _ _ _ _ _ _  
South Fox (U .  S. A. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Reference mark h o .  1. 

I KO check on this position. 



GEOGRAPHIC POSITIONS-Continued 

A'orthern Michigan-Continued 

To statlon 

Cothead Yo. S. L. S.) ... ___________. 
South FOX (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Station 
Loasrithrr 

(mctcrs) 

4.52i99i2 
4. Gssi259 

Principal poinfs-Continued 

Charlerou m. S. L. S.), 1906, 1. 1931 (d. m.)- _ _ _ _ _ _  

Hog Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Crnne ( C .  S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Charleroix (E. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Cathead (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
South Fox (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Beawr Island (F. S. L. S.), 19(n, r. 1931 (d. m.) 4.379*5335 
4.6093952 
4.6221236 
4. iOi2206 
4.5327022 

Goodhart (G. S. L. S.), 1903, r. 1931 ((1. m.) Chnrleroii (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
South Fos (U. S. L. S.) .____________ 
Hog Island ( G .  S. L. S.) __________._ 
Crane (U. S. I,. S.) _.___.__________._ 
Bearer Island (U. S. L. S.) 
Reference mark So .  1. 

Point aux Chenes (U. S. L. S.) _ _ _ _ _ _  
Point aux Chenes (U. S. L. S.) _ _ _ _ _ _  
A. hfackinac west base (U. S. L. S.). 

Point aux Chenes (0. S. L. S.) _ _ _ _ _ _  
Crane (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Point aux Chones (0. S. L. S.) 
Crane (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hog Island (U. S. L. S.) _ _ _ - _ _ _ _ _ _ _ _  
Point aux Chenes (U. S. L. S.) _ _ _ _ _ _  
BIanitou Payment (U. S. L. S.) _ _ _ _ _  
Point aux Chenes (U. S. L. S.) _ _ _ _ _ _  
Maple Hill (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  

Point anx Chenes (0. S. L. S.),1908, r. 1929 (d. m.1- 

A. Mackinac west haw (0. S.L. S.), ls52 r. 1929(d.m.). 

Crane (0. S. L. S.), 1902, r. 1918 (d. m )  ____________. 

Hog Island (0. S. L. S.), lW, r. 1918 (d. m.) _ _ _ _ _ _ _ _  
Manitou Payment (n. 6. L. S.), 1851, r. 1917 (d. m.) 

4.4W54i 
4.8076523 
4.5055011 
4.2880792 
4.5918775 

4.2830153 

4.3422629 
4.3667607 

4.5719230 
4.3552703 

4.2443076 
v 4.4697094 

4.51i5sI)o 

4.4358397 
4 . 4 3 8 % ~  

4.1716382 
4.4264419 

Maple Hill (n. S. L. S.), 1896, r. 1917 (d. m.) _ _ _ _ _ _ _ _  
Rabbit Back (U. S. L. S.), 1851, r. 1896 (d. m.) _ _ _ _ _ _  

C. Mac- Island (0. S. L. S.), 1851, r. 1917 (d. m.)- 

Latitude and 
longitude 

45 51 %3. M9 
84 36 58179 

0 , ,, 
45 m 0 4 . 8 ~ ~  
85 14 45.969 

45 36 22.381 
85 33 40.254 

45 35 24.722 
85 04 36.234 

45 55 45.527 
84 54 47.003 

45 47 13 .32  
84 46 22462 

45 45 53.m 
85 04 13.292 

45 48 03.438 
85 21 25.660 

46 01 47.526 
85 05 15.654 

46 09 28.085 
34 47 a 8 1 4  

15 55 17.737 
34 43 19.107 

B' Mackimceastbase fJJ. 6. L. S.), 1851.r. 1917 (d.m.1- 

D. 6t. ignaQ (U. S. L. S.), 1851, r. lX96 (d. m.) _ _ _ _ _ _ _  

Robinson (U. S. L. S.), 1695, r. 19K7 (d. m.) _ _ _ _ _ _ _ _ _ _ _  

O m  Island (n. S. L. S.), 1895, r. 1920 (d. m.) _ _ _ _ _ _ _  

Dnke (U. 9. L. S.), 1894, r. 1921 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ram (0. 8. L. S.), 1921 (a.m.) __.____________________ 

Iroqnois (U. S. L. S.), 18LX3, r. 1921 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  

Larke (0. S. L. S.), 1893 (d. m.) ____._._______________ 

Pennefather (c. S. L. S.) (Canada), 1895 (d. m.) _ _ _ _ _  
RankinMountain (C.S. L.S.) (Canada). 1693 (a.m.)- 

Laird (C. S. L. S.) (Canada), 1894 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  

45 45 22086 
84 42 03.070 

45 51 09.043 
84 42 36.206 

46 04 04663 
84 25 02421 

45 55 34.340 
84 25 59.294 

46 15 3 2 4 8 0  
84 26 1 7 . W  

46 21 29.920 
84 47 05.516 

46 28 19. s56 
84 39 29.067 

46 !27 34.385 
64 23 19.966 

46 37 56.236 
84 26 08.786 

48 34 20.684 
84 13 55.485 

46 24 20.652 
84 02 16.861 

C. Mackinac Island (U. S. L. S.) ___. 
2). St. Ipnace (U. S. L. S.) _____.___. 
Rabbit Back (E. S. L. S.) __._._____. 
Maple Hill (U. S. L. S.) ________.... 

Azimuth 

4.4466999 
4.5183910 
44573516 
44?8M58 

0 I ,, 
60 06 08,s 

100 52 13.25 

221 27 15.57 
249 48 48.79 
323 52 19.18 

5 02 17.99 
43 21 05.40 

25 04 01.96 
72 44 28.42 

13i 06 li.96 
181 27 48.42 
98 25 54.76 

319 28 44 

145 29 2149 

213 41 48.28 
m 45 5820 

247 21 5290 
280 06 39.47 

309 29 2871 
357 P 51.89 
39 30 13.19 

Zl 27 31.09 
58 52 54.66 

93 22 53.99 
169 35 40. i 2  

C. Mackinac Island (U. S. L. S.) .-.. 
Rabbit Back (U. S. L. S.) _______.... 
Robinson (U. S. L. S.) ___________.__ 

nark nzimuth 

4.2069261 
4.3504697 
4 1987609 

~~ 

0 , ,, 
239 50 17.06 
BO 25 59.81 

4,' 36 01.50 
I O  00 53.45 

144 05 48.03 
184 59 52.01 
223 08 17.25 

204 56 47.34 
252 10 56.59 
316 54 15.57 

1 28 04.63 
278 05 08.38 

325 23 21.42 

33 48 34.58 
83 58 45.58 

67 41 00.26 
100 18 59.31 

129 37 00.77 
177 23 36.67 
219 18 36.42 

201 21 67.65 
238 39 48.01 

t73 14 39.78 
149 32 58.98 

Robinson (E. S. L. S.) _____________. 
Maple Hill (E. S. L. S.) __________.. 
h-orth quarter corner, sec. 33, T. 44 
h-., R. 1 W. 

5 i  11 14.30 
i 3  49 00.30 

I09 05 51.42 
117 45 34.86 
130 46 11.37 
158 42 21.10 

121 37 05.54 
210 09 20.62 

43283273 
4.4623698 

173 08 05.11 
2fi5 13 00.52 
356 10 30.59 
33 56 10.06 

33 30 28.97 
43 33 48.38 
55 31 47.55 

109 31 1L28 

Duko (0. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Robinson (V. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maple Hill ( G .  S. L. S.) __________.- 
Rsco (ti. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . -  

61 57 57.68 
88 47 35.45 

184 26 09.10 

355 40 43.01 
67 17 42.37 

259 04 x 

4.4642046 
4.6867524 
4.5596048 
4.2034804 

292 19 19.07 
359 54 2l .M 
226 31 39 

Larke (U. S. L. S.) ._..___._____.____ 
Iroquois (ti. S. L. S.) _ _ _ _  ~ _____.____ 

Duke (U. S. L. S.) ____._______._..__ 
Larke (U. 9. L. S.) ____.___ ~ ___._.___ 
Iroquois (U. S. L. S.). __._____._.._. 
Pennefather (U. S. L. S.) .______.___ 

Duke (17. 5. L. S.) ._..__._..______._ 
Larke (C. S. L. S.) .... __..__._____._ 
Rankin Mountain (U. S. L. S.) _ _ _ _ _  

324 22 30.06 
337 28 l a 3 1  

15 36 14.93 
3 i  38 50.06 

4.2908264 
4.3917392 

4.W2L7.289 
4.2401422 
4.53'?WS 
4.2296110 

4. MZ72R 
4.441X6'3 
4.3761353 

00 39 3263 
93 58 55.35 

349 22 24.27 
43 50 57.38 

24 31 24.30 
43 51 45.05 
71 19 59.12 

113 10 1375 

fi2 14 52.15 
102 .% 03.11 
141 !5 49.45 

237 04 29.61 
253 29 27.84 
288 53 03.95 
297 25 14.95 
310 41 37.86 
338 35 05.39 

301 33 59.67 
30 12 5 9 . P  

353 07 34.30 
85 17 03.08 

176 10 54.35 
213 53 27.m 

213 21 54.41 
223 21 10.85 
2(5 18 38.72 
289 15 18.94 

211 50 04.58 
268 35 08.43 
04 26 50.01 

175 41 36.87 
247 02 4241 

112 34 21.77 
Ii9 54 23.1; 

144 32 03-26 
157 38 4256 
195 30 46.08 
217 33 19.43 

189 37 24.45 
273 47 12.n 
169 24 20.87 
223 41 1 6 . 3  

204 n 27.11 

203 01 20.93 

223 44 55.48 
251 01 m . x  

241 57 30.35 
8 2  22 47.91 
321 07 22.78 

A. .Mackimc west base m. S. L. S.1 - - I  ~- 
Crane (ti. 6 .  L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Point aux Chenes (U. S. L. S.) _ _ _ _ _ _  
hlanitou Payments (U. S. L. S.) _ _ _ _  
Rabbit Back (U. S. L. S.) _____.___ _ _  
Maple Hill (U. S. L. S.) __________._ 

4.1614527 
4. 5657439 
4. a68438 
4.6154757 
4. a348720 
4.55353%3 

A. Mackinac west base fJJ. S. L. S.). 
C. Macginac Island (U. 9. L. S.) ___. 

3.81SZI63 
4.1170523 

I Fire tower. 

Duke (C. S. L. S.) ._________________ 
Iroquois (U. S. L. S.) ______________. 

4.3542952 
4.3164W 

Distance 

Metrrs 

33. 7%. 51 
46.916.98 

23,96257 
40, 681.3 
41,891.28 
53.95s. 96 
34,095.91 

31.336. So 
64.217.43 
32,026.10 
19.412 40 
38,183.66 

19, 187. 39 

21,991.91 
23,265.09 

37.318 40 
22660.54 

17,551.23 
29,492.35 
32929.80 

27. 279. 71 
27,428.67 

14.846. Qg 
26,695.74 

14.502 83 
36, i91. 19 
24.369.6s 
L1,254.91 
10,838.57 
35,183.95 

6,579.711 
13,093.40 

7,317.82 
7. m. 81 

10,i35.85 
a 7 5 4 3 4  

27, m. 48 
3 2  890.66 
28,66498 
30,081.94 

16,la3.71 
22411.44 
15,803.78 

21.297.44 
28,998.05 

2% m. 18 
27.. 287. 86 

29,120.89 
48, 613.00 
36,274. 78 
15,976.45 

27.. m. i 2  
20,725. 23 

19,515.59 
24,645.59 

35, mi. 39 
17.m. 70 
31.534. m 
16, 967. 23 

34.8%. 27,622.67 60 

23, ii5.81 

Feet 

110, 160,56G. ai. 9 6 

78, 617. 2 
133.468.7 
137,438.3 
167, 181.9 
111,863.0 

1M810.8 
210.6sG. 7 
105.0723 
63.698.8 

125,274.2 

62950.6 

72151.8, 
76,338. I 

122 435.4 
74.345.5 

57, 582.7 
96,759.5 

laq 037. 2 

89.500.2 
89,988.9 

4a  710. 5 
81. 5%. 3 

47, 581.4 
im, 705. 8 
79,952.9 

135.350.5 
35,559.5 

117,401. 2 

21.556.93 
42,957.3 

25,373.3 
24.008.5 
35, m. 5 
28,721.5 

91,766.5 
108,236.9 
91.045.0 
98,693.8 

5 2  833.6 
73.528.2 
51,849.6 

69,873.4 
95, 137.8 

84,829.8 
73.l22.8 

95,540.8 
159.491.1 
119,011.5 
52,416.1 

74.178. 7 
67,m. 0 

64,093.0 
80,859.1 

125,548.9 
57,033.0 

113,302.5 
55,666.7 

114.355.4 
90. 625.4 
7s. 004.5 



GEOGRAPHIC POSITIONS-Continued 

Northern hlichigan-Continued 

Station 

Aim'pal points-Continued 

Salters Hill (n. S. L. S.) (Canada), 1894 (d. m.1- _ _ _ _  

Detour (U. S. L. S.), 1894, r.  1903 (d. m.) _ _ _ _ _ _  ~ _ _ _ _ _  
Phillips Hill (n. S..L. S.), 1903, r. 1932 (d. m.) ___.._. 

Reid (U. S. L. S.) (Canada), 1WW (d. m.) _________.__ 

Bruder (U. S. L. S.), 19M, r. 1932 (d. m.) _________... 

D u d  Island (U. S. L. S.) (Canada), 1904 (d. m.) -... 

Presqne Isle (n. S. L. S.), 1904, r. 1932 (d. m.) _ _ _ _ _ _ _ _  

P a n  (U. 6. L. S.), 1904, 1. 1932 (d. m.) ____-----___. 

Walker (U. 6. L. S.), 1904, r .  1932 (d. m.) ___________. 

Flanders (E. S. L. S.), 1934, r. 1932 (d. m.) 

Mac (U. S. L. S.), 1905,l. 1932 (d. m.) 

-a 

N 
Stovel (n. 6 .  L. S.), 1905, r. 1832 (d. m.) 

0. 
I 

Stove1 mmntric, 1932 (d. m.)--- t c: 
Suppknuntary poinb 

Kentucky (E. S. L. S.), 1919 (d. m.) ________________. 

Shingleton (E. S. L. S.), 1919 (d. m.) _ _ _ _ _ _  ~ .________ 

Edmunds (U. S. L. S.),  1919 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
D r i w  (E. S. L. S.), 1920 (d. m.) . . . . . . . . . . . . . . . . . . . .  

Elback (U. S. L. S.), 1920 (d. m.) . . . . . . . . . . . . . . . . . . . .  
Beech Hill (U. 6. L. S.), 1920, r. 1921 (d. m.) __.______ 

McMillan (U. 8. L. S.), 1920, r. 1921 (d. m.) ___._____ 

Geney (U. S. L. S.), 1920 (d. m.) . . . . . . . . . . . . . . . . . . . . .  

Corson (tl. 6. L. S.), 1921 (d. m.) . . . . . . . . . . . . . . . . . . . .  

Latitude and 
longitude 

0 , ,# 

46 11 41.086 
83 59 08.802 

45 59 48.620 
83 54 52140 

45 30 54.667 
81 14 29.947 

45 55 19.535 
83 20 33.199 

83 55 18.306 
45 23 52506 

45 39 15.156 
82 57 52006 

45 18 14.138 
83 28 38.843 

45 16 30.1R7 
83 41 48.274 

45 10 48824 
83 28 40.896 

45 03 38.843 
83 43 33.751 

44 51 04917 
83 25 21.514 

44 53 09.209 
83 38 55.m 

44 53 09.026 
83 38 55.463 

46 15 26.667 
86 38 34234 

46 18 12147 
86 27 59.892 

46 29 25.111 
86 24 25.04i 

46 21 19.511 
86 07 24.386 

46 32 25.832 
86 02 28.G38 

46 27 21.216 
85 44 13.207 

46 19 29.269 
85 41 14749 

46 20 23.681 
85 56 05.016 

46 2s 52.669 
85 35 31.238 

Azimuth 

0 , 1, 

67 14 59.95 
101 44 04.49 
133 37 24.i7 
170 16 52.37 

74 25 06.75 
101 39 33.68 

142 41 21.83 
167 31 38.52 
205 I8 50.93 

57 27 25.42 
100 49 06.82 

117 37 35.43 
180 29 M 6 9  
217 33 48.55 

69 29 30.58 
135 29 44.66 

106 51 29. 19 
188 39 3448 
225 40 25.11 

127 49 38.15 
259 21 18.70 

121 45 3225 
160 11 40.79 

157 45 E3.16 
la5 30 53.96 
235 48 37.62 
185 59 00 

340 59 4i. 12 
65 03 27.30 
134 17 48.46 
173 11 33.56 

162 35 54.00 
202 19 29.95 
282 02 29.i4 
301 02 57.46 
6 23 3433 

69 40 37.54 
113 54 23.64 
162 36 47.47 

213 46 
202 19 37.m 

119 08 27.0 
173 23 07.7 

69 243 46.0 
113 W 02.9 

12 28 39.4 
53 44 37.2 

77 46 34.8 
124 37 46.1 
328 25 06 

17 05 12.8 
i 8  53 09.9 

69 32 31.2 
112 02 35.2 

95 56 52.4 
131 31 43.8 
165 21 li.l 

96 50 08.3 
229 38 13.0 
2i4 57 10.0 

28 13 54.3 
94 34 36.1 

Back azimuth 

0 , ,, 
246 56 18.00 
281 24 28.73 
313 19 55.15 
350 14 36.41 

253 54 51.88 
231 17 50.76 

322 25 17.13 
347 24 05.17 
25 32 54.70 

236 48 48.13 
280 24 20.76 

297 23 54.63 
0 m 23.43 
37 58 39.85 

248 48 31.38 
315 13 29.00 

286 32 31.30 
8 45 21.55 
46 02 21.91 

307 40 0203 
I9 30 39.73 

301 36 13.36 
0 11 42.33 

337 37 32.99 
5 32 08.i7 
55 59 10.22 

161 01 24.16 
244 53 07.59 
314 04 56.i2 
353 09 1246 

342 32 37.19 
22 26 4 4 5 7  
102 12 03.85 
121 14 08.25 
186 22 48.14 

249 31 46.57 
293 38 03.42 
342 33 30.78 
22 20 5244 
3346 

299 01 20.9 
353 rz 22.3 
249 19 07.5 
293 19 38.6 

191 26 W.8 
233 33 36.4 

257 31 41.1 
3(w 25 28.7 

1Q7 01 38.5 
258 37 148 

249 15 43.7 
291 49 20.6 

2 i 5  37 56.9 
311 16 20.8 
345 19 07.9 

276 41 56.7 
49 46 48.4 
95 07 53.9 

208 09 45.6 
274 28 17.8 

To station 

Robinson (0. S. L. S.) 
Duke (U. S. L. S.) 
1,arke (U. S. L. S.) 
Laird (U. 6. L. S.) 

C. Mackinac Island (n. S. L. S.) ... 
Robinson (U.  S. L. 6 . )  

C. Mackinac Island (U. S. L. S.).. . . 
Robinson (U. S. L. S.) __________... 
Detour (U. S. L. S.).. ---------- - - - -  
Phillips Hill (U. S. L. S.)-- 
Detour (U. S. L. S.) 

Phillips Hill (0. S. L. S.) 
Detour (U. S. L. 8.) 
Reid (U. S. L. S.) 

Rruder (n. s. L. s.) _-- -_____--  - 
Reid (U. S. L. S.) 
nruder (U. S. L. 6.) 
Reid (U. S. L. S.) 
Duck Island (U. 9. L. 8.) _____-----. 

Rruder (U. S. L. 9.) 
&que Isle (U. 8. L. 9.) 

Posen (U. s. L. S.) _.---_____---- 
Presque Isle (U. S. L. 9.) 

Bruder (U. 9. L. S.) 
Posen (C. S. L. S.) 
Walker (U. S. L. 6.)  
Azimuth mark. 

Henry (U. S. L. S.) _ _ _ _ _ _ _ _ _  ~ ___.__ 
Cornstock (U. 9. L. S.).. _ _ _ _ _ _ _ _ _ _ _  
Flanders (U .  S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Walker (U. s. L. S.) __------_____--  

Atlanta. -.. - .- .. _ _  _ _  ____._________- 
Flanders (U. S. L. S.) ___-________- -  
Walker (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Stovel (U. S. L. 8.) _ _ _ _ - _ _ _ _ _ _ _ _ _ - -  

Mnd Lake W. 9. L. 8.) _ _ _ _ _ _ _ _ _ _ _ -  
Divide (U. S. L. 8.) ____-_________- -  
Kentucky (C. 9. L. 9.) ___________. 
Divide (U. S. L. S.) _____-________-. 

Shingleton (U. S. L. S.).. _________. 
Divide (E. S. L. S.) _______________. 

Shingleton (U. S. L. S.) ___________. 
Edmunds (U. 9. L. S.) ----.___---- - 
S o u t h a t  corner, sec. 36. T. 46 N., 

Drigp (U. s. L. 

R. 16 \V. 

---- - - -  
Edmunds (U. S. L. 6.) ____________. 

Driggs (U. s. L. S.) __---______.___. 
Elback (V. S. L. S.) ______________. 

Driggs (n. S. L. 6.) _______________. 
Elback (U.  S. L. S.) _ _ _ _ - _ _ _  ~ _____. 
Beech Hill (U. 9. L. 8.) --_________. 

Driggs (U. 9. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Beech Hill (U. 8. L. 8.) -________.__ 
McMillan (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
McMillan (G. 6. L. S.) ___________. 
Beech Hill (U. 5. L. 5.) _ _ _ _ _ _ _ _ _ _ _ _  

Logarithm 
(meters) 

4.5587922 
4.5516723 
4.6312269 
4.3765007 

4.7526110 
4.5990i22 

4.6811109 
4. W23i 
4. i m 5  

4.9m3491 
4.65m01 

4 4.504553 
4 823'2334 
4.86i4i23 

4 9032474 
4.6216401 

4.5605161 
4 8420219 
474i3924 

4.3484175 
4.2430393 

4.3049776 
41401659 

4.6074218 
4 3788139 
4.3ip632 

3. Q684497 
4.3285769 
4.5236014 
4 5652069 

4.3090281 
4.5418876 4.261iS16 

4 3877689 
4 1118930 

4.2463495 
4.5216452 
4.3091199 
4 5479695 
0. 8322534 

4.159525 
4065882 

4.161673 
4.21021 

4.323977 
4 383367 

4 432220 
4 422497 

4.33m 
4.456550 

4.501687 
4.401088 

4.523153 
4559406 
4 1ii913 

4 165219 
4 m 5  
4 281395 

4 191298 
4.048245 

Distanm 

Meters 

36,206.98 
35,61827 
4277&63 
'23,795.82 

56,5i3.23 
39,725. 76 

47,985.60 
62,939.57 
59, m. 59 
83,3.39.15 
45,108.68 

28,213.39 
66,569.21 
i3, 700.81 

80,029.00 
41,844 69 

36,350.98 
G9, 505.91 
55,897.50 

22,305. i8 
17, 500.04 

20.182 62 
13,809.12 

40,496.90 
23.921 91 
23,5FAn 

9,299.29 

33,388.85 
36,145.13 

20,371. i 9  

21,324.40 

35,309.18 18,Zil. 81 

24,421.31 
12,938.77 

17.633.95 
33,238.19 m. 376.05 
35,315.84 

6.7% 

14.438.6 
11,838.1 

14.510.2 
16,245.0 

24,175.0 
21.280.3 

27,053.3 
%,4M. 3 

21.521.1 
28,612.1 

31. i45.9 
25,181.9 

33,740.6 
36,258.2 
15,063.1 

14,629.1 
19,936.3 
19, 115.9 

15,534 5 
11. 174.9 

Feet 

118,789.1 
116,857.6 
140.349.6 
is, 070.1 

185, 130,333.6 60i. 3 

206,494.2 157,432 8 

194.479.9 

273,421.9 
147,994.1 

92,563.4 
218.402 2 4 1  800.1 5 

262.561.8 
137,285.5 

119,261.5 
228,037.4 
183, 3w. 4 

73.181.5 
57,414 7 

66,215.8 
45,305.4 

132,863.6 
78.487. 1 
77,312 1 

30,508.4 
69,961.8 
109.543.3 
im, 556.6 

66,836.4 
115, 843.5 
59,946.8 
80,122.2 
42,449.9 

57,854.1 
109, 050. 9 
60,850.4 
115,865.4 

zL30 

2 % 
47, 606 
53,297 

S9,817 
19,314 

88,757 
86, 792 

70. 607 
93,8i2 

104. 1.53 
82.618 

110.697 
118,957 
49,420 

47.896 
65, 408 
62,716 

50.9fX 



GEOGRAPHIC POSITIONSContinued 

Northern Michigan-Continued 

McMillan (n. S. L. S.) ________.__.. 
Beech Hill (U. S. L. S.) .._________.. 
Corson (V. S. L. S.).-.. ___._____.___ 

Station 

4.133274 
4.340593 
4.144i95 

~ ~~~ 

Supplcmenlsry poinls-Continued 

Newberry (U. S. L. S.), 1921 (d. rn.) _______.___-.--.. 

Newbemy (U. S. L. S.) _ _ _ _ _  ___._... 
Conon (U. S. L. S.) _._._..______.... 
Beech Hill (U. S. L. S.) ___..__._.___ 

Fordney (C. S. L. S.), 1921 (d. m.) _____________.___. 
4.345313 
4.Z9113 
4.439i05 

AIcLeod (V. S. L. S.), 1921 (d. m.) ______.______.__._ 

Eckerman (U. S. L. S.), 1 E l  (d. m.) ____________.__. hIcLeod (U. s. L. S.) _____..._..._.. 
Fordney (U. S. L. S.) .______.__.__.. 
Rae0 (U. S. I,. S.) _.__.______.____... 
Maple Hill (U. S. L. S.) _________.. . 

Furlong (E. S. L. S.), 1921 (d. m.) 

4.330345 
4.535291 
4.25fi32i 
4.434024 

Bois Blanc Lighthouse (U. S. L. S.), 1996 (d.) 

XIcLeod (U. S. L. S.) .______.__..... 
Ecterrnnn (U. S. L. S.) ________..... 

Maple Hill (U. S. L. S.) __________._ 
r h o  (IJ. S. L. S.) .___.______.____... 

Spectacle Reef Lighthouse (G. 6. L. S.), 1894 

4.408461 
4.251423 

4 l l i S  
4.360255 

La Fayette (n. S. L. S.), 1- (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

D. S t .  Igmce (U. s. L. S.) ____._.... 
C. hlackinac Island (U. S. L. S.) .... 
Rabbit Back (U. S. L. S.) .____._._ ._ 
Goose Island (U. S. L. S.) .____._.___ 
Robinson (U. S. L. S.) __________._.. 

Phillips nil1 (U .S. L. S.) _____._.... 
Bois Blanc Lighthouse (U. S. L. S.) 
Hohinson (U. S. I,. S.) _ _ _ _ _  ~ .__.__.. 
Detour (U. S. L. S.) ______________._ 

Martin Reef Lighthouse (n. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.360520 
4.20593 
4.422301 
4.110346 
4 456593 

4.473849 
4.349930 
4594353 
4 481867 

Beaver Harbor Lighthouse (C. S. L. S.), 1903 1 ______. 

Qrosse Point W. S. L. S.), 1918 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Burnt Island @. S. L. S.), 1918 (d. m.) .______________ 

Biddle (U. 6. L. S.), 1917 (d.m.) ... ________________._ 

Patterson (V. S. L. S.), 19li  (d.m.) 

Gquaw Island Lighthouse W .  S. L. S.),  1903 (d.) 

La Fayette (rj. S. L. S.) _._________.. 
Bois Blanc Li hthouse (U. S. L. S.)- 

Stony Point OJ. S. L. S.) _ _ _ _ _ _ _ _  ___. 
Harbor Point (U. S. L.S.) - _ _ _ _ _ _ _ _ _ _  
Rabbit Back (n. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
C .  hfacBinac Island (U. S. L. 6.) _ _ _  

PeMY (u. s. k. s.) ._________________ 

High @. S. L. S.), 1903, r. 1918 (d. m.) _ _ _ _ _ _ _  ~ 

4.352940 
4, W599 

3. a i444  
2892903 

3.804631 
4 1411s 

4 085496 

Bcott Point (n. S. L. S.), 1917 (d.m.) 

Rabbit Back (n. S. L. S.1- _ _ _ _ _ _ _ _ _ _ _  
Or- Point (U. S. L. S.) _ _ _ _ _  ~ _ _ _ _ _ _  
C. Msckinac Island (U. S. L. S.) _ _ _ _  

EIughes (C.6. L.S.), 1917 (d. m.) 

Sed Choix Lighthouse W. S. L. S.), I916 (d.) _ _ _ _ _ _ _ _  

3.895671 
3.646701 
4 03993 

Latitude and 
lon@tude 

0 , ,, 
46 20 07.4iO 
85 30 41.720 

46 30 56.777 
85 23 21.087 

46 15 16.4?0 
85 15 58.258 

46 20 26.836 
85 01 04.44i 

46 11 10.958 
M 56 56.725 

45 48 3i.901 
M 25 15.010 

45 46 22882 
8L 08 16.802 

45 46 17.528 
84 21 22.634 

Manitou Payment @. S. L 6.) _ _ _ _ _  ~ 

Hog Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Biddle (U. S. L. S.) ._._______________ 
Hog Island (V. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

45 54 47.295 
64 os 54.959 

4.362294 
4.48482: 

4.389551 
4470811 

45 44 33.14 
85 30 31.39 

45 5s 22232 
84 41 05.982 

45 S i  21.096 
M 37 59.696 

46 04 31.100 
85 22 40.849 

45 55 02689 
65 39 15.25i 

45 50 24.0i9 
65 35 13.480 

45 43 64.010 
85 41 01.088 

45 57 32063 
85 41 28.6% 

45 67 50.956 
65 50 27.656 

45 55 16.764 
65 54 43.481 

45 41 35.167 
95 50 2i.m 

Pattemn (1;. S. L. S.) _._____________ 
Manitou Payment (U. S. L. S.) _ _ _ _ _ _  
Hog Island (U. S. L. S.)- ~ _ _ _ _ _ _ _ _ _ _ _  
Beaver Island (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _  

Azimuth 

0 , ,I 

85 05 06.3 
127 46 05.0 
153 43 15.4 

25 11 03.7 
64 14 54.2 
76 07 53.i 

115 30 29.6 
161 59 38.4 

63 28 39.2 
124 24 38.8 
263 43 06.6 
318 23 46.3 

107 19 34.2 
162 50 55.5 
213 27 38.8 
2s3 57 45.5 

101 .XI 04.1 
109 13 40.5 
l l i  56 17.1 
l i 5  45 20.3 
180 32 30.2 

15 47 03.8 
100 50 01.0 
146 38 0 2 4  
214 48 528 

130 49 5i.8 
269 21 46.7 

4.176634 
4 64450; 
4 264595 
4 349714 

45 47 Oi.9 
61 45 10.4 

111 52 58.7 

D. ) .  
Hog Island (n. S. L. S.) ._________._ 
Beaver lsland (U. S. L. S.) _________. 
South FOX (V. S. L. S.) _____________. 

337 05 06 
26 43 20 

26 43 55.0 
33i 16 4 2 4  

61 03 57.8 
115 13 10.0 
353 02 45.9 

282 33 47.7 
356 57 07.2 

240 37 2 1 3  
308 37 46.5 

159 49 01.4 
241 14 19.2 
2% 34 27.9 

184 59 53.0 
211 57 10.7 

253 01 2.7.9 
316 58 28.8 
21 29 45.3 

251 47 45.0 
328 28 36.1 

358 39 sG.1 

2i2 49 29.0 
304 54 23.0 

229 09 01.3 
2% 12 20.2 
289 35 19.5 

319 50 13.0 

230 20 12.1 

250 39 00.1 
285 09 46.8 

354 49 20.0 

4424122 
4.14621: 
4.5iGIZ 

Back azimuth 

Patterson (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Squaw Island Lighthouse (U. S. L. 

High (li. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Scott Point (U. S. L. 9.) ____________. 
Squaw Island Lighthouse (U. 8. 

Hurhes(U.S.L.S.) _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
S w t t  Point (U. S. L. 8.) _._________. - 
Squaw Island Lighthouse W. 9. 

High (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Squaw Island Lighthouse (n. 6. 

High (U.S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Beaver Island (U. S. L. S.)-- _ _ _ _  _ _  

S.). 

L. S.). 

L. S.). 

L. S.). 

D I It 

26.4 57 28.4 
307 36 17.4 
333 39 45.7 

205 05 44.5 
244 06 04.7 
255 52 45.7 

295 19 51.0 
341 54 li.8 

243 17 53.0 
301 08 30.3 
$3 53 13.6 

138 33 53.7 

257 05 49.9 
342 47 56.5 
R3 34 46.0 

1M 04 53.3 

251 37 3i.2 
239 05 16.1 
297 43 19.0 
355 41 48.5 

0 32 39.3 

195 42 30.9 
2Yl 37 51.1 
326 26 00.0 
34 55 30.5 

310 47 11.2 
89 31 09.8 

3.48130C 
4 1Bo19i 

4.402%!30 

4.065019 
4.381224 

3.862262 
4 245977 
4428132 

4.440123 

4433799 

4 113092 
4 354288 

225 38 11.5 

291 46 41. t 

157 05 31 
206 43 05 

206 42 2 2 3  
157 19 40.4 

241 00 08.3 
295 10 58.1 
l i 3  03 30.1 

102 40 20.2 
176 68 01.2 

Go 49 la9 
128 50 34.4 

339 46 oi.8 
61 35 61.1 

1CK3 44 21.6 
174 50 26.8 

5 01 09.4 
32 01 20.3 

73 15 30.6 
137 01 44.7 
201 P 11.8 

71 49 21.1 
168 33 05.7 

178 40 15.6 

92 55 58.3 
125 05 19.5 

241 33 2i.0, 

49 12 05.1 
70 21 51.2 

109 49 19.4 

140 00 0 2 4  

50 31 07.2 

70 45 51.3 
105 21 47.5 

Loparithm 
(metcrs) 

To station 

Kcwherry (U. S. L. S.) _____.__._... 
Fordney (V. S. L. S.) __..______..... 

4.32Qs96 
4.464m 

Bois Blanc Lighthouse (U. S. L. S.).. 
Spectacle Reef Lighthouse (U. S. L. 

3.821600 
4 229931 

SJ. 

Pattemn(U.9.L.S.) .______________ 442000(: 
SquBw Island Lighthouse (U. 8. L. I 4.15225: 

13,591.7 
21, m.5 
13,957. 1 

22,146.9 
17,302.7 
2i, 523.6 

20.936. 
30,538. I 

21.396.6 
31,537. 5 
18, 043.8 
27,165.9 

25,613.0 
17,964.8 
22,923.9 
13,109.5 

22, 952.0 
16,065.8 
26 4426 

28,614 9 

29 7 i48  
Zi383.6 
39 296.9 
30: 329.6 

6, €31.3 
16, 9m. 7 

l i  892.8 

22539.3 
24,021.4 
12,175.8 

1, W. 6 
781.5 

6,377.2 
13,840.4 

is 864. 5 
4.433.0 

10,961.6 

23,030.0 
30.536.9 

24.522 1 
29, 56i. 7 

15,088.1 
44,100.4 
18,390.7 
22,372 5 

26,302.9 
14.198.9 

26,553.5 
14.002.8 
37,681.0 

3,029.0 
15,495.2 

25,2616 

11,615.8 
24,056.0 

7,282 2 

26.799.8 

27,650.1 

25,6330 

12,974 5 
22609.3 

17,618.8 

Feet 

2 E 
45,791 

72,660 
56,767 
90, 

68,088 
100, 192 

io .  199 
113,312 
59,199 
89,127 

a, 032 
58, !MI 
75, 209 
43,010 

i5,302 
52,709 
86, i54 
42 2% 
93,881 

128, 927 
;2 E 
BB.5@s 

21, i58 
55m 

73.948 
78, 810 
39, 947 

6, 508 
4% 

45,408 

25.802 
14.544 
35,963 

7% 558 
100, 180 

80. 453 
97, 007 

49, 502 
144. 706 
60.337 
73,400 

86.295 
46,584 

Si. 118 
45,941 

123,625 

9,938 
so, 837 

82, 8% 

38,110 
58,924 

23,892 
57,804 
Si, 9% 

Bo, 387 

20. 923 

42.567 
74.177 



GEOGRAPHIC POSITIONSContinued 

Northern Michigan-Continued 

Supplementary poink-Continued 

F o x ~ . S . L . S . ) , I ~ ( d . m . )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

North Fox (1923) (TJ. S. L. S.), 1923 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _  

Pisgah (U. S. L. S.), 1903, r. 1904 (a.m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Garden (0. S. L. S.), 1903, r. 1919 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  

White Shoal Lighthorn (TJ. S. L. S.), 1913 (d.) _ _ _ _ _ _ _  

Epoufetta (U. S. L. S.), 1918 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

station 

0 , ,, 
45 26 28.788 
85 62 26.539 

45 29 10.093 
85 46 24.097 

45 44 l & l i 4  
85 33 22495 

45 49 19.226 
85 31 13.589 

45 50 29.7% 
85 08 08820 

46 02 36.235 
85 12 04.183 

Latitude and 
longitude 

Whiskey (U. 6. L. S.), 1903, r. 1918 (d. m.) _ _ _ _ _ _ _ _ _ _ _  45 48 42371 
85 36 16.646 

Little Hog m. S. L. S.), 1918 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  46 04 12 086 
85 17 29.467 

h'. W. Garden (I?. S. L. S.), 1918 (d. m.) ___________. 

Cmberry E. S. L. S.),1918 (d. m.) 

MXII CG. S. L. S.), 1918 (d. m.) _._____ ~ 

Kaubinnay Island (C. S. L. S.), 1911, r. 1918 (d. m.) 

Mille Coquins (E. S .  L. S.), 1911. r. 1918 (d. m.) 

Trout (T. S. L. S.), 1903, r. 1918 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Gull (V. 6. L. S.), 1903, r. 1918 (d. m.) ______________.  

Beaver Island. 1860 ( C .  S. L. S.),18so, r. 1925 (d. m.: 

Middle Village Church (E. 6. L. 6.1, 1925 (d.) _ _ _ _ _ _ _  

Kortheast Bearer (V. S. L. S.), 1917, r. 1924 (d. m.)- 

South Bog 1903 (K. S. L. S.), 1903, r. 19m (d. m.) _ _ _ _  

South Hog 1917 (E. S. L. S.), 1917, r. l 9 m  (d. m.) _ _ _ _  
Bandy (U. 6. L. 6.). 1917 (d. m.) . . . . . . . . . . . . . . . . . . . .  

1 h-o check on this position. 

45 49 4 2 4 a  
85 31 3i.991 

46 02 50.7l9 
85 34 3 9 . w  

46 05 39.i90 
85 30 58.081 

46 04 31.W 
65 26 42299 

46 05 Cti.109 
85 26 45.844 

45 46 li.634 
85 41 09.269 

45 42 19.071 
85 50 07.029 

45 36 25.418 
85 29 49.023 

45 33 05.754 
85 06 54.iO7 

45 45 13.437 
85 30 10.147 

45 46 0R.Wfl 
5 22 30.586 

45 46 08.492 
85 22 31.466 

45 42 Ii.9M 
35 29 39.554 

Azimuth 

0 , t P  

185 14 34.9 
204 38 16.9 
227 51 04.6 

6s 22 35.6 
193 27 05.8 
221 09 28.5 

2 00 19.3 
85 44 51.0 

245 44 5 2 2  

8 54 m.9 
16 41 30.2 
51 44 26.8 
280 23 07.9 

i 5  21 4 2 7  
144 13 21.5 
100 05 28.4 

104 35 3 2 2  
279 40 24.3 
347 14 P O  

95 02 43.1 
292 54 26.5 
334 30 36.4 

34 42 10.7 
260 06 14.8 
335 13 11.4 

45 36 10.3 
i 2  54 1 2 5  

105 29 121 

1 50 19.5 

31 46 01.6 
2-58 34 41.1 

42 19 S . 8  
251 10 43.8 

73 C6 29.2 
110 55 16.5 
270 13 39 5 

8 1  53 46.1 
355 53 0 8 7  

246 24 35.5 
200 02 Oi.4 
35i 52 59.5 

2-55 59 21.4 
283 4 i  21.4 

125 48 32.2 
!06 45 24.6 
!52 58 39.3 

101 49 28.9 
145 51 52.2 
162 13 16.1 

19 43 41.8 
!45 05 39.4 
!&7 22 15.5 

45 14 05.1 
80 I6 11.7 
I10 26 00.5 

'29 O i  34 

73 02 25.7 
124 58 34.7 

Back azimuth 

0 I Pt 

5 15 59.7 
24 46 26. 1 
48 04 28.5 

248 18 17.2 
13 30 56.1 
41 16 33.8 

182 00 06.6 
265 39 7.5. I 
65 53 25.8 

168 52 23.9 
196 39 57.9 
231 37 25.3 
100 30 09.5 

255 12 11.2 
324 02 51.6 
10 07 32.8 

284 27 53.7 
99 45 18.3 

167 17 11.1 

274 58 58.1 
112 58 20., 
1% 37 19.3 

214 38 46. 5 
80 09 52. 1 

155 15 16.2 

225 29 26.3 
252 50 52. 6 
285 26 37.5 

181 49 54.8 

213 42 43.0 
18 43 l a 4  

222 17 17.6 
101 16 4 2 0  

253 00 44.8 
290 52 12.2 
90 16 33.4 

101 56 42.6 
l i 5  53 11.3 

68 30 42.5 
110 07 41.8 
177 53 05.1 

76 05 51.8 
108 59 07.3 

305 45 47.0 
26 51 24.9 
i3 12 35.2 

281 33 O i . 3  
325 41 29.1 
342 10 49.4 

199 41 11.5 
65 11 55.3 
IO9 36 27.5 

2 5  06 R5.8 
260 10 42.4 
130 38 49.2 

59 07 35 

350 02 03.8 
45 04 28.5 

To station 

South Gull (0. S. L. 9.) ___________. 
HiKh (TJ. S. L. S.)- -  - - _ _ _ _  _ _ _ _ _ _ _ _ _  ~ 

Beaver Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
For m. S. L. S.)- __________________. 
nigh (U.S. L.S.). _.______-___-_-_- 
Beaver Island (U. S. L. 6.) _ _ _ _ _ _ _ _ _ -  
Beaver Island (U. S. L. S.) ______.___ 
High (U. S. L. S.) _._______________. 
Hog Island (U. S. L. S.) ___________. 

Bearer Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Pisgah (U.S. L.S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  __. 
niKh (V.  S. L.S.) _________________. 
Hog Island (U. S. L. 9.) _______- -_ - -  
Hog Island (U. S. L. S.) ___________. 
Riddle (U.S.  L. S.) ..._._._.___--_-. 
Manitou Payment (U. S. L.S.) - -__- 
Riddle (T. S. L. S.) ________._______. 
Manitou Payment (U. 9. L. S.) ____. 
White Shoal Lighthouse (U. S. 

L. S.). 

nigh (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Garden (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Pisgah (U.S. L. 9.) ____________-___. 

IIiKh (U. S. L. S.)-  .. - _ _  .~ ._________ 
Whiskey (V. S. L. S.)  ___._._________ 
Squaw Island Lighthouse (U. S. 
L. S.). 

Squaw Island Li$hthouse (U. 8. 

Patterson (IJ. 9. 1,. S.) 
Biddle (U. S. L. S.) 

Cranherry (U. S. L. S.) 
Biddle (U. S. L. S.)- 

L. S.). 

Cranberry (C. S. L. 6.) __._________ 
M X l I  (U. 6. L. 6.) .__________.____ 
Biddle (U. 6. L. 8.) _ _ _ _ _ _ _ _ _  ~ 

Biddle (U. S. I,. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Naubina-ay Island (U. S. L. S.) _ _ _ _  
Garden (U. 9. L. S.)----  
PisRah (U. S. L. S.) 
High (U. S. L. S.) 

nigh (17. S .  L. S.) 
Beaver Island (U .  S. L. S.) 

nearer Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
ITOR Lqland ( C r .  S. L. S.) 
Skilligallee Lighthouse (U. S. L. S.). 

%aver Island, 1860 (E. S. L. S.) .... no Island ( U .  S. L. S.) ____._.___._ 
Skifligligrllee Lighthouse (V. S. L. S.). 

Beaver kland (U. S. L. S.) .___ ._____ 
Irop Island (u. s. L. s.) ____._.__.__ 
Skilligallee Lighthouse (U. S. L. S.)- 

Beaver Lsland (V. S. L. S.) .__.______ 
Soflheast Bearer (V. S. 1,. S.) _ _ _ _ _ _  
Goodhart (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
South Hog, 1903 (U. 8. L. S.) _ _ _ _ _ _ _  
Northeast Beaver (U. S. L. 
Bog Island (U. S. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _  

Loparitbm 
(meters) 

4. M i 1 5  
4.550198 
4.517201 

3.929062 
4.4iM51 
4.400296 

4.04104s 
3.895058 
4. p9903 

4.312298 
3.986901 
4.20935i 
4.110857 

4. m59 
4.505361 
4.327462 

4.150367 
3.950015 
4.361631 

3. m 1 9 4  
3. ssoros 
4.448900 

4.034448 
3.822229 
3.953411 

4.210797 
3. iW% 
3. WM1 

4.362935 

4. m14f 
4.19723; 

3.848i41 
4.03709: 

4 . 0 3 m  
3. iG955i 
3.71501; 

3 . 7 3 m  
3.038141 

4.14716: 
4.03106: 
3.64illf 

4.08468( 
4.353601 

3.79065( 
4. ~~X 
4.422581 

4.4812M 
4.52522 
4.163029 

4.129;OO 
4.0964(15 
4.433621 

4.310211 
4.003361 
4.485661 

1.345609 

3.736960 
4.1iW37 

DistRncB 

Meters 

29,100.6 
35,520.4 
3 2  800.4 

8 , 4 3 5  
29.967.5 
25,136.0 

10 991.3 

16,978.6 

20.525.7 
9 i02.9 

16: 194.1 
12 m7.9 

17 i85.2 
3 i  052.4 
21,255.0 

14.137.3 
8 912.8 

22994.9 

9: 956.1 

6 717.3 
7: 592 9 
29, 113.1 

10,825.5 
6 640.9 
isszs 

16.217. 9 
6,234. 6 
4,825. 5 

23.004.2 

10,694.2 
15,748.2 

10,891.7 7,059.0 

10.715.3 
5,882. 4 
5,188.6 

5.382 4 
1,091.8 

14,033.4 
10,741. 4 
4.43i. 3 

1 2  152 9 
p 5 i 4 . 0  

8. 175.2 
24. 145.2 
26,459.5 

33,517.6 
14,555.6 

13.450.3 
12.48i. 8 
2i, 140.7 

20.427.3 
10, on. 7 
30,595.7 

n.16 

30.427.1 

5.457. 1 
15,089. 9 

Feet 

8 2  193 
116,537 
107,941 

27.800 
98.318 
824G7 

36,061 
3 2  664 
55 704 

67,341 
31,834 
53.130 
4 2  349 

58.350 
105,159 
69,734 

46,382 
29,241 
75,442 

22038 

2% 
35,517 
21.788 
29,471 

53,3Oi 
m. 652 
15,832 

75,670 

35,086 
51,667 

23,159 
35, i34 

35,155 
19, 299 
17,023 

17, G59 
3, 582 

46. 041 
35.24 I 
14,558 

29,872 
14,062 

m, 2ca 

86,809 

99,826 
109.966 
47,754 

44, m 
40.9iO 
89, M.4 

6 i .  019 
33. 063 

100,3i9 

79.218 

i2.71 

17.804 
49,507 



GEOGRAPHIC POSITIONS-Continued 

Northern Michigan-Continued 

Sandy (U. S. I,. S.) _________.____--- 
Northeast Benver (U. S. L. S.) _ _ _ - - -  
Hog Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ - - -  
Northeast Bearer (U. S. L. S.) ____-. 
S. E. Garden (U. S. L. S.) ________.. 

S. N. Hog (U. S. L. S.) ___________.. 
S. E. Garden (U. S. L. S.) _______-.. 

Pisgah (U. S. I,. 8.) ______..________.. 
South Hog 1903 (U. S. L. S.) _ _ _ _ _ - - -  
South Garden (U. 6. L. S.) ._____--- 
South Hog 1903 (V. S. L. S.) ___.__-- 

South Garden (U. S. L. S.) _ _ _ _ _ _ _ - -  
South Hog 1903 (U. S. L. S.) _ _ _ _  -- 
South Garden (U. S. 1,. S.) _ _ _ _ _ _ - - -  
South Hog, 1903 (U. S. L. S.) _____.- 

h-orth Bearer ( G .  S. L. S.) _______-.- 
Stony Point (U. S. L. S.) ________-.- 

8. E. Garden (U. S. L. 8.1 _______--. 
South Hog, 1903 (U.  S. L. S.) ____--. 

TTauRoshanoe Point (U. S. L. S.) .... 
Crane (U. S. I,. S.) ....__.......___._ 
Waugashance Lighthouse (U.S.L.S.). 

C. Mackinac Island (U. S. L. S.) ___- 
Cross \-illage (E. S. L. S.) __..__.._- 
Stilligallee L igh thow (U. S. L. S.). 

Ft. I- (E. s L. S.) _..__.___.-- - -  

W 
t9 

67 59 15.6 
2S7 53 52.9 
325 16 58.1 

station 

247 56 49.1 
108 03 46.4 
145 26 34.3 

~~ 

Supplenunlory poi*Continued 

6. E. Garden (U. S. L. S.), 1 9 l i  (d. m.) 

29 47 01.0 
93 37 04. i  

217 55 02.9 
256 !B 19.0 

89 14 55.1 
144 55 40.4 
228 21 00.3 

6. W. Hog (U. 6. L. S.), 1920 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
N. W. nog (U. S. L. S.) ,  1920 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
South Garden (U. S. L. S.), 1903, r. 1918 (d. m.) ____. 

South Beaver (G. 8. L. S.), 1903 (d. m.) ______.______ 

North Beaver (U. S. L. S.), 1903 (d. m.) ____________. 

Stony Point m. S. L. S.), 1903 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Harbor Point (U. S. L. S.) 1 ____________________--.-. 

Storm signal tower (U. S. L. S.), 1917 (d.) 1 _ _ _ _ _ _ _ _ _ _  
Qrm Cap (U. S. L. S . ) ,  1651, r. 1902 (d. m.) _ _ _ _ _ _ _ _ _ _  

209 41 06.7 
2i3 31 26.3 
38 00 26.6 
i 6  29 28.1 

269 13 03.2 
324 52 02.7 
48 25 53.0 

FlagstaE, Orand Hotel (V. S. L. S.) I _____________.__ 

Cross Village, Catholic Church (U. S. L. S.), 1925 (d.) 1 

57 49 16.9 

65 24 2i.1 
181 16 01.8 

South Fox Lighthouse (U. S. L. S.), 1901 (13.) _ _ _ _ _ _ _ _ _  

237 44 25.9 

245 17 44.1 
1 16 03.4 

Hat (U. S. L. S.), 1920 (d. m.) . . . . . . . . . . . . . . . . . . . .  ___. 

Ooudreeu W. S. L. S.), 1902 (d. m.) _ _ _ _ _ _  ~ __________. 

Waugoshanca Point (U. S. L. S.), 1902 (d. m.) _____... 

Old Mackinac Point Lighthouw (G. S. L. S.), I902 
(d.1. 

Round Island Lighthouse (U. S. L. S.), 1896 (d.) _ _ _ _ .  

St. Helena Lighthonse (U. 6. L. S.), 1902 (d.) ____._._ 

Waugoshanca Reef (U. S. L. S.), 1918 (d. m.) 

6mgaUea Lighthonse (U. 8. L. S.), 1854 (dJ- _ _ _ _ _ _  

Waugoshanca Lighthousa (U. 6. L. S.), 1902 (d.) _ _ _ _  

Cross Village (U. 6. L. S.), 1802, r. 1924 (d. m.) _ _ _ _ _ _  

Sturgeon (rr. 6. L. S.), 1924 (d. m.) 

28 52 31.0 
58 07 15.4 

316 54 17.3 

03 14 53.1 
120 48 09.2 
208 49 18.6 

82 28 01.7 
1 3  58 57.9 
218 50 31.4 
322 04 20.5 

284 45 44.2 
326 30 38.5 
3% 57 49.7 

Latitude and 
longitude 

208 49 16.0 
237 68 21.7 
136 58 11.7 

273 OB 13.5 
300 39 40.8 
28 52 32.4 

262 11 20.3 
313 51 01.2 
38 54 53.9 

142 08 26.2 

104 52 17.6 
146 31 31.4 
l i 6  58 28.2 

0 I !, 
45 46 38.452 
$5 27 14.151 

9 03 11.0 
122 55 05.1 
179 16 55.0 

46 35 50.8 
87 54 27.2 

145 54 41.4 

45 46 38.750 
85 23 54.310 

189 02 48.3 
302 50 36.6 
359 16 48.7 

226 32 28.7 
267 46 36.4 
325 51 12.8 

45 48 47.829 
85 22 42.Gi4 

45 46 26.137 
85 29 32.355 

45 42 55.113 
E5 29 48.001 

45 44 42.803 
E5 29 53.816 

45 43 34.a1 
85 29 55.Gi3 

45 44 11.31 
65 30 47.61 

45 43 38.99 
E5 31 1a .n  

45 52 5 i . n '  
64 50 07.W 

45 51 02.84 
84 37 34.76 

45 38 46.6i 
65 01 44.45 

45 22 4 2 , s  
65 50 13.412 

45 49 01.%2 
85 18 01.280 

45 52 16.983 
64 48 49.7s 

45 45 32.656 
84 56 20.920 

45 47 15.194 
84 43 46.370 

45 50 14.047 
84 37 00.540 

45 51 17.986 
84 51 48.931 

45 45 34.i35 
84 56 19.290 

45 40 34.652 
85 10 20.057 

45 47 14.zil 
85 05 29.837 

45 37 44.400 
85 04 04.538 

45 40 52.037 
84 59 21.910 

Azimuth 

0 , rr 

21 21 52.3 
*55 24 20.7 

250 44 52.1 

72 04 06.5 
89 53 51.3 

21 13 29.0 
55 45 42.5 

51 33 47.5 
2i3 18 28.6 

IS2 58 14.8 
237 38 24.1 

1% 16 08.4 
254 27 12.0 

185 25 53.6 
213 36 48.2 

m 57 23 
315 07 54 

223 38 04 
217 53 09 

30 27 56.1 
54 25 52.6 
62 03 37.0 

91 43 04 
224 42 00 

57 39 22 
106 40 50 

Back azimuth 

0 , I ,  

zni 20 05.2 
235 22 14.6 
70 49 01.9 

251 59 37.2 
269 51 m. I 

201 12 37.6 
235 42 2i.9 

231 31 02.6 
93 23 30.8 

2 58 26.0 
57 43 37.4 

8 16 23.8 
74 32 29.5 

5 26 15.3 
63 42 07.0 

49 .5s 02 
135 08 31 

43 40 59 
6 i  59 27 

210 23 Zs.0 
7.34 15 45.7 
241 52 35.0 

271 39 2i 
44 42 26 

237 37 42 
2S6 34 42 

321 37 Oi.6 I 141 46 2i.7 
33 40 41.3 213 31 46.7 

59 22 27.1 239 11 24.8 
341 13 32.9 I 161 15 18.6 

Lomrithm l- (meters) 

To station 

1- 

Cathead (U. S .  I,. S.) _.__.__._______ 
S. W. hIanitou (U. S. L. S.).. _ _ _ _ _ _  
FIog Tsland (TJ. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Crane (U.  S. L. S ) _._________ ~ _ _ _ _ _ _  
Goodhart (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Crane (U. S. 1,. S.) __.__.__._________ 
A. hlackinacnest base (ti. S. L. S.1- 

Goodhart (U. 9. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cram (U. S. L. S.) ._._______________ 
Goudreau (U.  S. L. S.) __.___________ 
A. M a i m  west basa (U. S. L. 6.). 

A. Mackinacwest base (U. S. L. S.)- 
Goudreau (U. S. I,. S.) ...__._____-_- 
C. Mackinae Island (U. S. L. S.)---- 

Old Mackinac Point Lighthouse 

A. Mackinac we?t base (U. S. L. S.1- 
C. Mackinac Island (U. S. L. S.)--- 

Waugoshance Point (U. S. L. S.) _ _ _ _  
Crane (U. S. L. S.) ..__._.___________ 
A. Mackinacwest base (U. S. L. 6.)- 

Crane (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
White Shoal Lighthouse (U. S. L. S.) 
St. Helena Lighthouse (U. S. L. S.1- 

(U. S. L. S.). 

Beaver bland (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
lIog Island (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _  
Crane (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Goodhart (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Wangashance Point (U. S. L. 8.) _ _ _ _  
Crane (U. S. L. S.) _.________________ 
Goodhart (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Goodhart (U. S. L. S.).. _ _ _ _ _ _ _ _ _ _ _ _  
Skilligallee LiRhthorrse (U. 6 .  L. S.)- 
Crane (U. s. L. S.) ___-------_------- 
Cross Village (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _  
Skilligallee Lighthouse (U. 9. L. 6.)- 
Crane (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3.938217 
3.664727 
3.901542 

3.931350 
3.635227 

3.630933 
3,850924 

3.602911 
3.960404 

3.814500 
4.045799 

3. m 9  
3.99i4n 

3.72GooF 
4.030932 

3.18180i 
3.202199 

3.884142 
4.069572 

4.2M36i 
4.351814 
4.353383 

3.813356 
3. o50031 

3.555311 
4.066315 

4.44Ti19 
4.4i1892 

3.6i766i 
4.274206 
4. BB629i 

4. x5320 
3.9!45106 

4.334i54 
4. rm9i89 
4.1995i5 
4.123902 

3.527883 
4.056481 
4.0i1332 

4.015235 

4.12543s 
3.382571 

4. W i 4  
4.27i43c 
4.013751 

4.011117 
4.251136 
4.082753 

4.485561 
4.300513 
4.101638 
4.083684 

4.088767 
3.476782 
4.341176 

3.640146 
3.985963 
4.178332 

3.925644 
4.153937 
4.050548 

Meters 

8,W.l 
4.620.9 
7,Bil. 5 

8.53i. 9 
4.317. 4 

4.2i5.0 
7,091.5 

6,352.0 
9,128.6 

6,523.9 
11, 189.2 

3,221.0 
9, N O .  8 

5,321.2 
10,735. i 

1,519.9 
1,592.9 

7.65% 5 
12,318.9 

15,935.5 
22 480.9 
22: 562.3 

6.506.6 
1,122.1 

3.591.8 
11,649.7 

27, i15.3 
29,640.9 

4.760. i 
18. 602. 1 
30,640.6 

23,191.0 
g9 887. 9 

21,614.9 
10.228.0 
15,833.4 
13.301.5 

3,372.0 
11,3%.9 
11,785.1 

10,357.0 

2,304.5 

12,172.3 
18.942. 2 
10,321. 7 

10,259.3 
17.829.4 
12,099.1 

30.588.7 

12,636.8 
12,125.1 

12,267.8 
2,997.7 

21,936.9 

4,366.6 
9,682.0 

15,095.0 

8,420.4 
14.254.0 

13,348.7 

19.976. 2 

11,234.4 

Feet 

28,327 

26,153 

28,011 

15.160 

14,165 

14.026 
23,2i6 

20.840 
29.949 

21.404 
36, i10 

32,614 

17,458 
35.222 

4,%7 
5,226 

25.126 
40,416 

in, 577 

;? E 
74,023 

21,347 
3,681 

11,784 
36221 

90,929 
9i, 247 

15,619 
61,687 

100, 521 

76,088 
32,441 

io, 915 

43,640 
11,063 
37,365 
38, 

33,980 

43,795 
7,561 

39,935 
62,146 
33,861 
33,659 
58,495 
39,695 

100, 358 
65,539 

39,780 

40,249 
9,835 
7l, 971 

14,328 
31.765 

$E 

41,459 

49,524 

n,fMa 
4s. 765 
3s. 

1 No check on this position. 

w eu 



GEOGRAPHIC POSITIONS-Continued 

Northern Michigan-Cont inucd 

Station 

Supplcmtnfary points-Continud 

Point La Barbe (U. S. L. S.), 1936, r. 1926 (d. m.)-.. 

O m  (U. S. L. S.), 1926 (d. m.) ______________----.-- 

McOnlpin Point Lighthouse (ti. S. L. S.) _ _ _ _ _ _ _ _ _ - _  

MCOnlpin (U. 6. L. S.), 1918 (d. m.) ____________---. 

Big Stone (n. S. L. S.), 1918 (d. m.) ___.__._______.__ 

Cecil (U. S. L. S.), 1918 (d. m.) _______________.----.- 

Fuyards (U. S. L. S.), 1W, r. 1924 (d. m.) ______.---. 

Penny (U. S. L. S.), 1905 (d. m.) _____--------.------ 

Buoy S (U. S. L. S.) 

Marq (U. S. L. S.), 1926 (d. m.) ______.____.____._._. 

Nuns Creek (U. S. L. S.), 1918 (d. m.) ____________... 

Brabb (U. S. I,. S.) 1919 (d. m.) ______________.__.... 

Charles (U. S. L. S.), 1919 (d. m.) __________..____... 

Jamieson (C. S. L. S.), 1919 (d. m.) __..___....__._._. 

St. Martin Point (C. 8. L. S.), 1904 (d. m.) .____... . 

Little St. Martin (V. 6. L. S.) 1918 (d. m.) ___._ ..... 

Detachee (C. S. L. S.), 1926 (d. m.) .___..__...._.. . 

Coats (C. S. 1,. S.), 1904 (d. m.) 

Brulee (U. S. 1,. S.), 1904 (d. m.) _______.......__.._. 

Point St. Martin (I-. 8. L. E.), 1919 (d. m.) ._________ 

Isle St. Martin &-. 6. L. 54.). 1919 ((1. m.) _ _ _ _ _ _ _ _ _ _ _ _  

Nine (ri. 6. L. S.), 1W (d. m.) __________....__.._... 

74 (n. 6. L. S.), 1907, r. I927 (d. m) ____________..... 

Latitude and 
lcngitude 

0 , 1, 

45 50 24.2s2 
M 45 03.481 

45 50 0 i . W  
84 44 57.M1 

45 47 13.599 
84 46 22.696 

45 46 4'1.585 
84 47 33.993 

45 45 23.698 
84 52 57.1% 

45 45 l i.8iG 
84 49 39.iW 

45 55 55.673 
M 22 39.33 

45 57 13.943 
84 li 39.5si 

45 54 49.i96 
84 19 52.313 

45 56 4 2 4 U  
9.4 20 43.991 

46 01 20.990 
%I 34 57.922 

4.5 58 50.267 
84 38 Oi.i00 

46 00 17.582 
SI 41 03.35i 

46 02 26.216 
W 38 02.236 

45 58 16.4G8 
84 30 51.801 

4.5 56 46.212 
S4 33 51.715 

45 48 3i.679 
&4 :w 14.532 

4 5  57 36 .4 i i  
b l  25 52.313 

4s -58 09.552 
84 Ti 44.115 

43 58 11.873 
54 31 57.i28 

45 58 11.658 
84 34 27.877 

45 38 05.i90 
84 12 56.300 

45 39 50.i.57 
84 19 43.i84 

Azimuth 

0 , t t  

259 12 08.0 
2 i l  41 18.4 
344 04 30.5 

166 14 01.9 
268 47 55.9 
343 51 58.1 

196 11 28.0 
237 04 19.5 
269 os 56.0 

78 50 37.4 
146 37 47.4 

187 39 37.7 
249 36 59.0 

92 25 5'1.3 
165 55 46.5 
224 26 39.8 

13 55 55.4 
81 18 39.1 

328 48 50.4 

31 41 41.0 
69 32 06.7 

119 25 50.1 
212 42 26.3 

2% 14 23.6 
342 14 56.2 

21 21 54.8 

8 04 Zi.8 
43 56 3 x 4  
55 09 59.5 

4,: 39 26.1 
1, 18 30.2 

221 14 53.5 

305 28 35.2 
0 54 32.9 

1 00 3i.9 
27 42 33.0 
44 27 57.6 

308 24i 22.8 
32 07 45.8 

!234 16 25.9 
2112 15 46.3 
22 18 26.6 

162 46 23.1 
203 08 35.8 
X9 54 33.i 

2 li 02.9 
51 42 4i.7 

292 58 XZ.7 
334 45 48.8 
44 01 40.2 

98 30 08.0 
135 04 23.2 
146 25 46.5 

149 36 52.1 
173 41 28.9 
269 52 02.1 

144 14 24.2 
201 28 29.i 

169 51 33.9 
230 45 24.0 

!?N 07 35.6 

Back azimuth 

0 , I t  

i 9  li 56.2 
91 4 i  01.9 

1G4 05 2 5 8  

346 13 57.6 
88 53 38.1 

163 52 49.1 

16 12 24.8 
57 11 04.3 
89 10 48.1 

233 44 21.0 
326 34 44.5 

7 40 26.6 
69 40 50.6 

272 23 35.9 
345 54 13.9 
44 28 10.0 

193 54 03.9 
X1 16 15.7 

148 55 34.3 

211 36 14.0 
249 28 31.0 

299 23 49.9 
32 44 01.4 

76 16 36.1 
162 15 38.3 
201 18 40.2 

188 03 01.4 
223 50 33.1 
235 05 34.8 

225 35 42.2 
2.57 16 22.0 
41 17 10.0 

125 30 41.5 
160 54 31.0 

181 00 34.0 
207 40 20.8 
224 25 47.3 

128 29 53.0 
212 03 22.6 

54 18 35.2 
102 21 25., 
202 16 12.6 

342 43 4i.3 
23 11 39.0 
89 58 08.5 

182 16 57.9 
231 34 49.5 

112 59 54.0 
154 47 04.1 
223 55 02.2 

278 25 42.0 
315 00 01.0 
326 23 36.9 

329 34 21.9 
353 41 07.3 
89 53 50.1 

3% 08 21.8 
21 31 49.i 

349 50 23.1 
54 53 35.8 

110 12 zi.0 

To station 

C. hfackinac Island (17. S. L. S.).-. 
Round Island LiKhthou% (ti.%L.%) 
Old hlackinac Point Lighthouse 

(U. s. L. S.). 

Point La Barbe (U. S. L. S.) .______ 
Round Island Lighthouse (U.S.L.S.) 
Old hlackinac Point Lighthouse 

(U. s. L. S.). 

Point La Barbe QJ. S. L. S.) _-.-.- - 
C. Mackinac Island (U. S. L. S.) ..- 
Old Mackinac Point Lighthouse 
(U. 6. L. S.). 

Wangoshanm R e f  (U. S. L. S.) .... 
St. Holena Lighthouse (U. S. 1,. S.) 

St. Helena Lighthouse (U. S. L. 8.1 

Big Stone (U. S. 1,. s.) _._--_____.. 
St. Helena Lighthouse (U. S. L. S.) 

McOulpin (U. s. L. S.)----- - - - - -  - -  

McOulpin (U. s. L. S.) -.-- -- - - - - - -  

Bois Blanc Lighthouse (u. s. L. s.) 
Goose Island (U. S. L. S.) ..._____-. 

Spectncle Reef Lighthouse (G. S. 

Rnis Blanc Lighthoilso (V. S. L. E.) 
Fuyards (U. S. I,. S.) ________.____- 

F u p r d s  (U. S. L. S.) ____-. ~ ___. _-. 
Penny (U. S. L. S.) .____.--_____--- 

L S.) 

Penny (r. S. L. E.) ....__....______ 
nuoy s (E. s. I,. S.) -.-. ......._... 
Bois Blanc Lighthou.Fe (U. S. L. F.: 
C. Mackinac Island (E. S. L. S.).. 
Rabbit Rack (V. S. L. S.) .....---.. 
Grosso Point (V. S. L. S.) 

Rabbit Back (G. S. I,. S.) ._.__...._ 
(.;rose Point (U. S. I.. S.) -..--.... 
Suns Creek (ti. S. L. S.) 

Rrabb (1;. S. I,. S.). 
Orosse Point (U. S. L. S.) 

Brabb (G. S. L. S.) 
G r o w  Point (rj. S. L. S.) _.___._._ 
Charles (U. S. I.. S.) 

000% Island ((7. 6. I.. S.) _..__. ... 
C. Mackinac Island (U. S. L. S.)-. 

St. Martin Point (U. 8. 1,. S.) ___. 
Goose Island ( C .  S. L. S.) 
C. hlackinac Island (E. S. L. SJ-. 

Littlest. Martin (U. S. 1,. S.) ___.  
Goose Isltlntl ( G .  S. L. S.) ....---.. 
Bois Blanc Lighthouse (U. S. L. S. 

Goose Island (17. S. L. S.) ___. - _ _ _ _  
C. hlackinac Island (U. S. L. S.)-- 

Coats (I?. S. L. F.) .____.__._______ 
Ooose Island (U. S. L. S.) .____._.. 
C. Mackinac Island (U. 8. L. S.).. 

nrabb (U. S. 1,. S.) _ _ _ _ _ _ _  ~ 

Jamieson (6. S. I,. S.) ____.._____. 
Kuns Creek (U. S. L. S.) 

Jamieson (U. S. L. S.).. _ _ _ _  
Suns  Creek (V. S. L. S.) 
Point St. Martin (U. S. L. S.) _ _ _ _ _ _  
La Fayette (E. S. L. S.) _____._____ 
Spectacle Reef Lighthouse (V. S .  

L. S.) 

La Fayette (U. S. L. S.) __..___.____ 
Spectacle Ilwf Lighthouse (U. S. 

Kine (U. 6. L. S.) _._____________ _ _ _  L. S.) 

dcarithm 
(meters) 

4.02iGSi 
4.018160 
3.783237 

2.731396 
4.012691 
3. i42'W 

3. $87500 
4.16lG4i 
3.52s54-2 

4.063369 
3. m i 3  

4.042851 
3.871886 

3.630359 
4.0592s 
3.588866 

4.1437% 
3.638473 

4.37074 1 

4.zi2215 
3.838963 

3.617152 
3.7234a 

3.611586 
3. M2G59 
4. a5310 

4. x 6 4 i G  
4.1WOQi 
3.984692 

3.9iZXZS 
3.594870 
3. 701779 

3.666810 
3.551682 

3.8'24030 
3.929i99 
3. i4533i 

3.905612 
4.172069 

3 . 6 i W 9  
4.0li i36 
4.025210 

4.145901 
3.810715 

3.5iR798 
4.2G24iC 

3.41763 
3.724060 
4.235485 

3.905926 
4.045266 
3.845677 

3.956653 
3. iG9474 
3.509565 

4.2i2321 
4.21i362 

4 m93 
4.282518 

3.973120 

4. i9aw 

Distanca 

Meters 

1o.w. 3 
10,42i. 0 
6,070.7 

533.8 
10,296. 5 
5,532.3 

6,130.8 
14,509.3 
3,377.1 

11,5iO. 9 
9,999.4 

11, a37.0 
7,447.1 

4,269.3 
11 462.6 
3: 880.3 

13,924.: 
4,349.8 

23,482 3 

18, i l 6 .  1 
6,902 1 

4.141.4 
5,289.9 

4.086. 7 
3,653.1 

16,OG2.4 

IS, 410.4 
15,563.1 
9, W. 7 

9,382.9 
3 , w .  3 
6, 191.3 

4,643.1 
3,561.9 

6,  668.5 
8. mi. 4 
5,563.4 

8, WG. f! 
14,861. I 

4, iil. 3 
10.416.8 
10,597. 7 

15.795.4 
13,992.7 
6,4Gi. 2 

3.774.0 
18,301.1 

2,614.9 
5, 297. 4 

17,198.3 

8 052.4 
1 I: 098.5 
7, m. 3 

9.112.8 
5, @ I .  3 
3,232.7 

18,720. 7 
16,495.4 

12,130.9 

9,399.8 

19, 165.4 

Feet 

34.96s 
34,209 
19,917 

1, i68 
33,781 
18,151 

20.113 
47,603 
11,080 

37,962 
32,806 

36,211 
24,433 

14,007 
37, ra7 
12, i31  

45,685 

77,042 

61,404 
25 6$5 

13,587 
l?, 355 

14,Z l  

13,414 
11,9%5 
52,61)9 

Go, 5% 
51,Ofo 
31,672 

30, 784 
12,QOs 
20,313 

15,233 
11,686 

21,8i8 
27,Qll 
18,253 

26,m 
48, i59 

15, f54 
34,liG 
34, 769 

51,822 
45,908 
21,218 

12, ,382 
60,043 

8,579 
17,3w) 
56,425 

26,419 
36.412 
22, Qgg 

29,898 
19,2% 
10, Go6 

61,419 
64,119 

39, 799 
62,878 

30, E39 



GEOGRAPHIC POSITIONS-Continued 

Northern Michigan-Continued 

W 
Q, 

Latitude and 
Station longitude 

Supplcmcntarg poinSContinued 

57 (C. S. L. S.), 1907, r. 1927 (d. m.)-- 

Cheboygan Point Lighthouse K. S. 1,. S.), 190i (d.)l 

64 (G. s. L. S.)f _____________.______----- - _------ - - - -  

Pee Reef Lighthouse (U. S. L. S.) l____________._._.  . 

i 8  (V. S. L. S.), 1909 (d. m.) _ _ _ _ _ _ _ _ _ _  ~ _________.- ~. .  

Mast 1909 (U. S. L. S.), 1W9 (d. m.) ____--_____---... 

Hammond (U. S. L. S.), 1905 (d. m.) _______...__._.. 

Forty hlile Point (C. S. L. S.), 1903 (d. m.) ___--.... 

Adams Point (U. S. L. S.), 1905 (d. m.) ________--_.. 

Rogers, courthouse (U. S. L. S.) __.______________._.. 

Twin Lakes (U. 6. L. S.), 1904 (d. m.) ..-____.__.-_._ 

Bootjack (U. S. L. S.), 1905 (d. m.) ____-- -  ~ ------.-.. 

Bearer Tail (U. 6. L. S.), 1- r.  1919 (d. m.) _ _ _ _ _ _ _  

St. Vital @. S. L. 8.). 1805 (d. m.) _______________.__ 

Albany (IT. S. L. S.), 1805 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  

Saddlebag (U. S. L. S.), 1905 (d. m.) ____________.____ 

Huron Point (U. S. L. S.), 1916 (d. m.) _ _ _ _ _ _ _ _ _ _ _  _ _ _  

0 5 9  Neehish (U. 8. t. E . ) ,  l894-. ___________._.______ 

19 Hsy M e  (U. 8. t. E.), 1894 (d. m.) _ _ _ _ _  ...__.___ 

Ross (IT. 8. L. E!.), l894 (d. m.) __________________._.. 

Winter Point @. 8. L. E.), l894 (d. m.) _ _ _ _ _ _ _ _ _ - _  _. 

Rocky Point @. 8. t. E.) ,  IS94 (d. m.) __________-._. 

1 No check on this position. 

0 , I ,  

15 43 13.214 
34 25 09.G47 

45 40 08.43 
64 25 11.30 

45 40 22.01 
54 29 X.iO 

45 41 41.21 
SI 21 43.58 

45 31 16.564 
8.4 11 46.157 

45 34 28.804 
8.4 08 26.051 

45 29 25.ox 
8.4 02 07.51; 

45 28 50. l i I  
53 54 30.5% 

45 24 51.601 
83 42 5 9 . a  

45 25 16.55i 
83 49 00.288 

45 !XI 11.574 
83 56 08.430 

45 57 21.829 
84 15 44.Z 

45 57 56.676 
84 10 15.562 

45 56 48.992 
83 59 48.209 

45 58 03.098 
84 06 03.153 

45 57 09.714 
84 02 02.989 

45 5 i  55.051 
84 04 09.839 

46 18 39.613 
84 07 40.199 

46 22 01.645 
64 14 06.769 

46 14 4 7 . m  
84 05 49.142 

46 12 56.983 
84 09 06.W 

16 10 44.190 
64 07 18.4i9 

Azimuth 

0 , I ,  

254 55 28.6 

311 31 29.6 

180 21 32 
2i4 22 10 

229 22 25 
m 52 54 

322 44 36 
5 i  30 59 

135 00 47.0 
195 00 38.5 

140 04 39.9 
180 31 09.7 

138 49 21.1 
165 45 19.1 

96 14 14.2 
151 14 20.2 

53 35 42.0 
116 11 42.3 

72 31 O i . 4  
132 36 55.2 
275 34 24.9 

353 41 03.1 
9 i  41 23.1 

334 32 2 . 9  

3 i  1i  49.6 

353 10 08.2 

48 26 Q7.i  
81 24 11.3 

29 37 45.6 

92 54 46.1 
98 51 19.1 

7 36 30.0 

87 56 08.3 

282 24 54.4 
22 01 31.0 

107 42 05.6 

290 09 02.3 
297 37 50.3 
95 08 26.1 

213 15 01.2 
319 39 42.4 

254 07 46.8 
306 59 51.4 
314 48 52.3 

161 40 37.2 
194 21 48.6 
303 46 32.2 

231 05 14.3 
280 18 41.3 

150 38 54.3 
:94 I8 24.5 
!60 27 14.9 

Back azimuth 

0 t ,! 
75 07 34.1 

131 35 22.8 

0 21 33 
9 4 2 6 0 4  

49 25 49 
93 56 16 

142 46 02 
23i 28 30 

314 59 56.9 
15 03 08.3 

320 02 16.9 
0 31 16.3 

318 44 51.0 
345 40 55 1 

2 i 6  08 48.4 
331 04 ZY.6 

263 26 55.9 
296 03 29.9 

2.52 56 3 s  2 
312 33 02.9 
95 38 41.9 

l i 3  41 38.8 
2 i7  28 17.4 

154 38 16.4 

217 11 00.2 

1T3 11 33.4 

228 15 17.9 
261 20 14.6 

209 31 40.6 

272 43 18.6 
2 i8  43 48.2 

187 34 54.1 

267 53 06.9 

102 26 31.3 
201 57 02.7 

281 39 12.9 

110 12 10.4 
117 39 21.5 
2 i 5  05 04.6 

33 18 5.5.2 
139 45 51.9 

74 16 20.8 
127 @ 31.1 
134 59 41.4 

341 39 16.9 
14 24 22.1 

123 51 21.3 

51 07 36.5 
I00 25 52.4 

330 37 36.7 
14 19 29.0 
80 33 08.3 

To station 

Spectacle Reef Lighthouse (U. S. 
L. S.) 

74 (U. s. L. S.) .__-.__----- ---- ---- - 
5 i  (U. S. L. S.) _..__________________ 
i 4  (V. S. L. S.) __.__________________ 

Cheboymn Point Lighthouse (U. S. 
5i(U.S. L.S.) ..-__._ --_--------.-- 

L. S.) 

74 (U S I S.) _ _ _ _  ~ _ _ _ _ _ _ - - - -  - -__.- 
Chebby& Point Lighthouse (U. S. 

Nine (U. S. L. S.) ._.__--- ----- ----. 
Spectack Reef Lighthow (U. S 

78(U.S. L. S.) ___________- -_ - -  ~ ___. 
Spectacle Reef Lighthouse W. S 

Ifad 19(rJ (C. S. L. S.) _ _ _ _ _ _ _ _ _  _ _  
Spectacle Reef Lighthouse (U. S 

Ilammond (E. S. L. S.) _------___. 
Spectncle Reef Lighthouse (U. S 

Bruder (I:. S. L. S.) .___.....-____ 
Forty hlile Point (V. S. L. 8.) __... 

L. S.) 

L. S.) 

L. S.) 

L. S.) 

L. S.) 

Bruder (V. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Forty Mile Point (6. S. L. S.) __.___ 
A d a m  Point (E. S. L. S.) 

Bruder (U. S. L. S.).. __.__.__.____. 
Phillip Hill (V. S. L. S.) 

Spectacle Reef Lighthoux (L'. S. 
Bois L. S.) Blanc Lighthouse (V. S. L. S.). 

Spctac!~ Reef Lighthou. (U. S. L. 

Bok Blanc Lighthouse (U. S. L. S.) 
Bootjack (U. S. L. S.) .__- ~ .---.____ 

S.). 

Spectacle Reef Lighthouse (U. 6. L. 

Bootjack (U. S. L. 8.) __._._.______. 
Beaver Tail (U. S. L. S.) __-___.____ 

S.). 

Spectacle Reef Lighthouse ( C .  S. L. 

Beaver Tail (V. S. L. S.) _...--. _ _ _ _  S.). 

St. Vital (U. S. L. S.) _.._-..___.___ 
Spectacle Reef Lighthouse (U. S .  L. 

Albany (E. S. L. S.) __.__-.---_____ 
S.). 

S t .  Vital (U. 6. L. S.) ._--- ~ - - - _ _ _ _ _  
%ddlebs (U. S. I,. S.) ___-._______ 
klbany (b. s. L. S.) _____-----__.__ 

Laird (n. S. L. S.) _______-----__.__ 
Salters Hill (U. S. L. S.) __---___.__ 

Laird (n. S. L. S.) _______-----.____ 
0 5 9  Keebisb (U. S. L. S.) -..--_____ 
Salters Hill (U. 8. L. S.1- _ _  _ _ _ _ _ _ _ _  
1359 Xeebish (U. S. L. S.) _.____..__ 
Laird (V. S. L. S.) ____.__-.-..._.__ 
Salters Hill (U. S. L. S.) 

Ros (U. 6. L. S.) 
Salters Hill (U. S. L. S.)--- _ - _ _ _  
Winter Point (U. S. L. S.)--- _ _ _ _ _  _ _  
Ross (U. S. L. S.) ...___------_____ _ -  
Salters Hill (U. 6. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _  

Lomri t hm 
(meters) 

4.35532i 

3.974165 

3.75623l 
3.851915 

3. %?Xi9 
3. i W i 5  

3.631820 
3. i26755 

3.332246 
4.242160 

3 . m  
4. a3354 

4.095730 
4.510592 

3.999243 
4.569414 

4.208716 
4.223392 

3.935516 
3.988840 
3.81)666-0 

3.9MXt1) 
4.382481 

4.352618 

4.307901 

4.333907 

4,414245 
3.855537 

4.346853 

4.314429 
4.135787 

4.338652 

3. T35460 

3.473139 
4.333181 

3.734633 

3.778354 
3.4890.53 
3.389072 

4.100233 
4.228932 

4.19i689 
4.015226 
4.433652 

3.873460 
4.261943 
4.013991 

3.734124 
4.114513 

3.672515 
3.888003 
4. on243 

Distance 

Meters 

22,603.5 

9,422.5 

I ,  110.7 

8,122.3 
6, 148. 6 

4,283. i 
5,330.3 

5,704.9 

2.149.0 
li, 464.7 

6, i55.3 
22, Mi. 2 

12,466.1 
32,4259 

9.982. 6 
37,103.4 

16 170.2 
16:726.0 

8,620.2 2. i46.3 
I ,  882.2 

9.910.4 
24,125.8 

22,522.6 

20,318.9 

21.572.8 

25,956.4 

22, m. 1 

i ,  170.3 

20,626. i 
13,6iO. 9 

21.809.8 

5,438.3 

2,972.6 
21,536.8 

5,427.9 

6.002.8 
3,087. 6 
2,449.5 

12,596.5 
16.840.7 

15,764.8 
IO. 356.8 
27,142.6 

7,558.9 
18,278. G 
10,327.4 

5,421.6 
13.017. 1 

4.704.5 
7 744.7 

10; 647.4 

F e e t  

i4,355 

30,914 

18,717 
23.329 

26,648 
20,173 

14, OX 
17,488 

i, 051 
57,299 

P' 163 
12,333 

40,899 
106,384 

32,751 
121,730 

53,052 
5% 875 

28.281 
31,976 
25, 

!2,514 
,9,153 

73,893 

66, a? 
m, in 
85.159 
23,525 

72,923 

67,673 
44,852 

n, 554 

17, a42 

9,753 
70,659 

17,808 

19,694 
10,117 
8,036 

41,327 
55,580 

51,722 
33, Q i 9  
89,050 

24.799 
59,869 
33,832 

17,787 
42,707 

15,435 
25,409 
34,932 



GEOGRAPHIC POSITIONS-Continued 

hTorfhern Michigan-Cont.inued 

Roeky Point (U. S. L. S.)- _ _ _ _ _ _ _ _ _ _  
Winter Point (V. S. L. S.) ________._ 
Saltors Hill (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Point aux Frenes (U. S. L. S.). . ___. 
Salters Hill (E. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Raber G. S. L. S.) _________._______ 
Point aux Frenes (U. S. L. S.) _ _ _ _ _ _  
Salters Hill (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Detour (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fort St. Joe (U.  S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _  
Salters Hill (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Detour (U. S. L. S.)- _._____________ 
Fort St. Joe (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Salters IIill (U.  S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Bacon Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Bacon Island (U. S. L. S.) _ _ _ _ _ _ _ _  _ _  
Drummond (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Detour (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Detour (E. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Hacon Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
'Burnt Point (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _  
Detour (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Drummond (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _ _  
Pennehther (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Iroquois (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Iroquois (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Parisian Island (U. S. L. S.) _ _ _ _ _ _ _ _  
Pennefather (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  

w 
00 

3.949028 
4.124340 
3 . W 9 i 7  

3.8CA784 
4.1GSF,16 

3.816892 
3.996772 
4.174133 

3.983284 
3.969474 
4.291605 

3.583464 
3.9695fio 
1.369% 
3.844165 

3.762445 
4.023358 
1.055467 

4.11i543 
3.678178 
3.997192 

3.659010 
3.804529 

4.357297 
4 .34Wi  

4.581512 
4. .W59T8 
4.241573 

Station 

Parisian Island (U. S. L. S.) _ _ _ _ _ _ _ _  
Ravilland (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Pennefather (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Parisian Island (U. S. L. 6.) _ _ _ _ _ _ _ _  
North Sandy (1895) (U. S. L. S.) _ _ _ _  
Havilland (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Supplcmenlory points-Continued 

Point 8u1 Frenes (0. S. L. S.), 1594 (d. m.) ______-.-. 

4.282729 
4.184964 
4.435180 

4.441448 
4.039138 
4. Mi751 

Raber (U. S. L. S.), 1894 (d. m.) __.______ ~ 

Fort St. Joe (U. S. L. S.) (Canada), 1894 (d. m.) 

Mamaim (G. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Harilland (U.  S. L. S.)- _ _ _ _ _ _ _ _ _ _ _ _ _  
Parisian Island (U. 6. L. S.) _ _ _ _ _ _ _  ~ 

Iroquois (U. s. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  

Bacon Island (U. S. L. S.), 1894 (d. m.) _______- - - - -  -. 

4.773061 
4.783347 
4.609W7 
4.730821 

Dmmmond (U. S. L. S.), 1894 (d. m.) 

Crisp (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mamainsc (U. 9. L. S.)- _ _ _ _ _ _ _ _ _ _ _ _  
Korth Sandy (1895) (U. 8. L. 9.) _ _ _ _  
Parisian Island (U. S. L. 8.) _ _ _ _ _ _ _ _  

Burnt Point (No. 220) (U. S. L. S.) (Canada), 188 
(d. m.). 

Harbor Island (Xo. 281) (U. S. L. S.), 1894 (d. m.).. 

4.360565 
4.592263 
4.378075 
4 322165 

Detour Lighthouse (U. S. L. S.), 1894 1.- ________.._ 

Parisian Island (U. S. L. S.) (Canada), 1895 (d. m.). 

Harilland (U. S. L. S.) (Canada), 1895 (d. m.) _ _ _ _ _  

Larke (U. S. L. S.) ._________________ 
Iroquois (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Rankin Mountah (U. 9. L. 8.) _ _ _ _ _  

North Sandy (1895) (G. S. L. S.) (Canada), 1895 (d. 
m.). 

Batchewana west baw (0. S. L. S.) (Canada), 1895 
(d. m.). 

4.oB01W 
437aZ7376 
4.075733 

Batchewam east base (C. S. I,. S.) (Canada), 1895 
(d. m.). 

Mamaim (G. S. L. S.) (Canada), 1869; r. 1895 (d. m.) 

Larke (U. S. L. 6.) 
Konh (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth (U. 9. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Rankin Mountain (U. 8. L. 8.) _ _ - _  

Crisp (E. S. L. S.), 1895 (d. m.) . . . . . . . . . . . . . . . . . . . . .  

4.095902 
4.1865Z 
4.135859 
3.830927 

Caribou Island Lighthouse (U. 6. L. 6.) (Canada), 

Whiteah Point (U. 8. L. S.), 1885; I. 1910 (d. m.)--- 
1895. 

Korah (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Rankin Mountain (U. 8. L. 
Mirron (U. S. L. 9.) _______.________ 
So0 east base (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Larke fU. S. L. 6.) 
Rankin Mountain (U. E. L. E.) _ _ _ _ _  
Mirron (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Korah (U. 6. L. 6.) (Canada), 1883, r. 1894 (d. m.) ... 

4.048130 
4.014148 
3.763821 

3.544883 
3.979415 
3.896653 
3.804778 

Azimuth (U. S. L. S.) (Canada), 18I13 (d. m.) --..---- 

Mirron (U. S. L. S.), 1893 (d. m.) ... _ _ _ _ _ _  ~ _____--__. 

600 east bas0 (U. S. L. S.), 1993 (d. m.) _____________. 

Su. Marie (G. S. L. S.) (Canada). 1893 (d. m.) .-____ 

So0 west base (U. 8. L. S.), 1893 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude and 
longitude 

0 , ,, 
46 07 54.511 
84 01 43.616 

46 03 57.368 
8( 01 52.766 

46 03 47.484 
83 56 4i.892 

46 03 28.513 
83 49 35.096 

46 00 04.518 
83 51 55.512 

46 05 44.901 
83 52 39.811 

46 03 09.31; 
83 45 55.097 

45 57 20.94 
83 54 56.28 

46 40 03.061 
84 43 43.444 

46 4 1  16.953 
84 21 47.562 

I6 49 28.551 
14 39 23.692 

16 52 40.296 
34 32 09.309 

16 h? 28.685 
84 27 01.226 

47 01 35.816 
84 36 28.135 

46 43 44.178 
85 I 5  12.011 

47 20 21.912 
85 49 32.607 

46 46 12.814 
8.4 5 i  33.157 

46 34 129ifl 
84 23 14.411 

46 34 29.415 
84 21 08.892 

46 29 03.546 
84 13 49.842 

46 29 12.SX 
84 18 21.684 

46 31 04.m 
84 17 5231: 

46 29 58.1X 
84 20 36.674 

0 , I t  

126 07 4i.O 
134 34 58.2 
205 22 56.6 

181 32 12.4 
193 47 47.9 

92 41 48.9 
I40 14 25.3 
169 19 33.7 

45 09 22.9 
93 38 45.5 

141 03 16.0 

82 39 3R.4 
137 37 16.7 
156 39 34.3 
205 36 0R.O 

316 40 30.1 
354 49 02.8 
14 30 51. i  

61 50 32.3 
97 09 54.2 

118 57 15.0 

181 07 14 
217 35 47 

279 47 54.9 
345 51 5i. 1 

23 05 48.4 
56 40 06.2 
353 M 50.5 

li 33 0 l . i  
285 19 20.1 
321 37 35.9 

32 16 27.2 
57 17 12.4 
330 55 05.5 

4 55 12.1 
65 01 00.9 
77 38 43.3 

3 35 01.9 
13 03 12.5 

337 23 20.1 

235 50 40.7 
263 30 02.0 
279 27 58.8 
301 49 12.9 

290 11 39.4 
327 07 41.3 

i 8  33 53.4 
zL3 05 04.8 
255 13 46.3 
302 51 22.7 

0 33 06.5 

268 47 53.3 

12 B 59.0 
81 11 17.2 

1% 30 30.0 
136 51 a?. 1 
l i 9  17 49.5 

I46 04 -56.9 
210 48 10.1 
2i2 48 14.5 

10 li 24.9 
47 08 56.3 

219 46 46.1 
305 50 Cn.1 

239 38 07.3 
295 53 5 2 2  

m 24 20.9 

n 18 12.2 

Back azimuth 

0 , r t  

306 03 45.5 
314 29 39.1 
25 24 4Y.3 

1 32 19.0 
13 49 42.1 

272 38 09.3 
320 10 52.2 
348 17 52.1 

225 05 31.7 
273 33 33.8 
320 56 22.4 

262 37 26.4 
317 33 46.3 
336 33 22.1 
25 37 49.1 

136 42 43.1 
l i 4  49 34.6 
194 29 16.4 

241 44 05.8 
277 07 15.8 
298 52 23.5 

1 07 17 
37 37 57 

100 00 41.8 
166 01 01.8 

202 57 18.4 
236 28 30.2 
l i 3  06 02.4 

19i 29 52.5 
105 27 4T.6 
141 47 14.7 

212 Os 01.5 
237 11 55.6 
150 58 16.5 

184 54 38.3 
244 51 59.2 
25i 34 58.3 

1.93 32 50.0 
192 57 54.9 
157 29 40.2 

56 I8 56.9 
84 04 34.1 
99 50 53.2 

122 15 09.9 

111 05 15.6 
147 32 49.2 

258 21 02.2 
43 20 18.5 
75 n 00.5 

123 01 26.8 

180 33 02.5 
242 12 33.7 
88 54 39.2 

192 P B . 9  
2G1 09 46.0 

25i 11 18.9 
308 23 40.3 
316 46 14.5 
359 17 45.4 

326 01 24.5 
30 51 23.3 
92 61 31.7 

190 17 03.6 
2!Z7 M 68.7 
39 49 38.0 

125 52 59.0 

59 40 06.5 
115 55 30.1 

Distance 

Lognrithm 
(meters) 

To station 

Earilland (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Korth Sandy (1895) (U. 9. L. S.) _ _ _ _  
Batchewana west b a s  (U. 8. L. S.). 

4.059162 
4. Bg602 
3.824676 I 

Iroquois (0. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
Parisian Island (U. S. L. S.) _ _ _ _ _ _ _ _  
Harilland (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Mamainse (U. S. L. S.) __________-- -  
Crisp (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.9- 

4.BOdll8 I 

Lnrke (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Konh (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.114807 

3.432169 

~ t e . ~ a r i e ( ~ . ~ . ~ . ~ . )  _ _ _ _ _ _ _ _ _ _ _ _ _  I 3.608587 
600 east base (U. 8. L. 8.) _________ 3.505228 

3leters 

8. 892.6 
13,313.2 

7,324.8 
14, i44.0 

- "  
I ,  144.2 

6.559.8 
9,925.9 

14,932.5 

9,622.4 
Y. 321.2 

19,570. 6 

3,832.3 
9,323.5 

23.434.5 
6,985.0 

5 , m .  9 
10,552.6 
11,362.3 

13.108.2 
4. i66. 3 
9,935.6 

4,560.5 

22.7fi6.5 
22,379.3 

39.151.5 
2.1. rm. 8 
17,441. 1 

6,3i5.7 

18 311.7 
15: 309. 6 
2i; 238.3 

n 634.3 

11,422.2 

11.459.4 

lo: 943.0 

17.362. 1 
6,678.5 

61,753.3 
40.9il. 6 
28,719.1 

59,300.9 
60, i22.1 
40, 701.2 
53,804.8 

98 646.8 
So: 615.4 

22.938.5 
39. 107. 8 
23,882.2 
20, mi. 4 

12.308.3 
23.462. 6 
11,905. 1 

13.025.9 
2, 705.0 

12,471.0 
15.364.6 
13,672. 8 
9,783.3 

11.li2.0 
11.070.0 
5,805.3 

3 506.6 
9) 537. 1 
7' 882.3 
6: 379.4 

4 060.6 
3: 200.6 

Feet 

29,li5 

25,407 

24,031 
48,3i3 

21.522 
32. 5F,5 
48,901 

31.569 
30,581 
64,2(8 

12,6i3 
30.589 
76,885 
22,917 

18,985 
34,621 
3i, 278 

43,006 
1 5 , W  
32,597 

14.962 
20,918 

74,693 
73,423 

125.169 
79, i92  
57.221 

43,685 

60. on 
50,228 
89,364 

90.664 
35,902 
37,474 

37.596 
56,962 
21,911 

m, 602 
134,421 
94,223 

194,554 
199.219 
133.534 
176,525 

323,044 
264 486 
75,257 

68,889 

40,381 
76,977 
39,059 

%E 

2 E 

2 E 
40,915 
w409 

36,653 
3G, 319 
19,046 

11,505 

25,861 

13.322 
10,501 

31,290 

m, 830 



GEOGRAPHIC POSITIONS-Continued 

hlorthern Michigan-Continued 

Eoo west base 0. S. L. S.) _________  
Pte. hIarie (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _  
SOO mt base (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Iluck Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Reid (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Reid (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Ant (U. S. L. S.) ___.________________ 
Duck Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Lnm (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Duck Island (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _  
L w n  (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Duck Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Boom Point (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Duck Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
A n t  (G. S. L S.) . . . . . . . . . . . . . . . . . . . .  
Thick Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Western Duck (U. S. L. S.) _ _ _ _ _ _ _ _ _  
Kalkhouw (U. S. L. S.) ___________. 
Western Duck f U. S. L. 6.) _ _ _ _ _ _ _ _ _  
Ant  (U. s. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Duck Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
WVnllrhouso (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Diick Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Jlisery,(U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Station 

Supplemenfarg points-Continued 

Soo (U. S. L. S.), 1893 (d. rn.)-- _ _ _  

Ant  (U. S. L. S.) (Canada), 1001 (d. m.) 

Lynn (U. S. L. S.) (Canada), 1904 (d. m.) 

Boom Point (U. S. L. S.) (Canada), 1001 (d. In.) 

Lime (U. S. L. S.) (Canada). le04 (d. m.) 

Western Duck (U. S. L. S.) (Canada), 1% (d. In.).. 

Walkhouse (U. S. L. S.) (Canada), 1904 (d. m.).. --. 

Burnt Point (U. S. L. S.) (Canada), 1W4 (d. m.) __._ 

Misery (U. S. L. S.) (Canada). 1904 (d. m.) _ _ _ _ _ _ _ _ _  
Oatacre (U. S. L. S.) (Canada), 1904 (d. m.) _______.. 

3.254282 
3.i565.56 
3.582471 

4.32i53 
4.386991 

4. litiS9S 
3.980003 
4.44i309 

4.160801 
4.572947 

3.61.WI 
4.408810 
4.039252 

4.000414 
3.991762 

4.2114W 
3. W 8 9  

3.836080 
3.692223 
3.932905 

4.326760 
3.945174 

4.449138 
3.988224 

~~ 

Principal points 

Michigan City (U. S. L. S.) (Ind.), lSi4,l. 1935 (d. m.) 

Epringdle (U. S. L. S.) (Ind.), 1874, r. 1% (d. In.)-- 

Bald Tom (U. S. L. S.), 18i4, r. 187 (d. m.) ._______. 

Galena W. S. L. S.) (Ind.), 1977, r. 1935 (d. m.)- _ _ _ -  

Carlisle (U. S. L. S.) (Ind.), IS=, r. 1935 (d. m.) .._.. 

Bertrand (U. 6. L. S.), 1877, r. 1932 (d. m.) 

Penn (U. S. L. S.) (Ind.), 1877, r. 1935 (d. m.) 

Milton (U. S. L. S.), 187, r. 1920 (d. m.) ___..._____ 

Jefferson (U. S. L. S.) (Ind.), 1878, r. 1935 (d. m.) ... 

Calvin (U. 8. L. S.), IS%, r. 1835 (d. m.) 

Porter (E. S. L. 8.) 1878, r. 1935 (d. m.) ____.______.. 

Sharman (U. 8. L. S.), 1878, r. I835 (d. m.) _ _ _ _ _ _ _ _ _  

Van Bnren (U. 8. L. 8.) (Ind.). 1818. r. 1935 (d. m.). 

Latitude sod 
lonnitude 

0 ' ,I 

46 29 09.614 
64 21 20.847 

45 50 06.531 
s3 03 09.535 

45 51 40.221 
81 10 11.481 

45 50 59.500 
63 21 20.1i4 

45 a2 29.560 
83 13 09.395 

45 45 52.802 
82 5S 36.501 

45 4 i  02.W2 
82 52 05.560 

45 48 18.553 
52 57 04.075 

15 46 36.130 
32 45 19.390 

15 45 21.826 
D 38 01.662 

I1 4% Oi.Ci3l  
3 52 2o.li8 

L1 39 52.M2 
j G  44 29.99'2 

11 54 19.190 
36 35 55.827 

41 41 45.730 
86 40 31.513 

41 40 05.005 
66 29 38.178 

41 46 44.811 
80 22 39.710 

41 38 52.936 
8c 12 %089 

41 48 00.211 
86 10 29.122 

41 40 59.910 
85 48 ?3.46.! 

41  50 10.23G 
85 55 20.565 

41 49 22.34C 
65 45 59.4x 

41 50 48.43 
sj 27 11.854 

41 42 29.6% 
85 36 46.127 

Azimuth 

0 , ,, 
211 38 01.1 
231 OS 09.4 
XS 01 40.3 

341 07 51.1 
113 19 17.1 

116 51 45.1 
2S7 31 51.4 
325 08 11.4 

264 57 10.1 
305 24 15.8 

291 38 00.3 
320 57 38.7 
75 19 59.0 

355 30 45.5 
143 05 29.3 

27 Zi 07.3 
i5  39 16.8 

259 52 15.7 
23 56 08.7 

113 00 00.6 

50 09 58.8 
95 26 00.8 

66 23 10.6 
103 40 37.6 

Back azimuth 

0 , ,, 
31 38 36.1 
51 10 40.6 
68 03 50.2 

161 11 38.6 
293 06 47.9 

296 44 l S . i  
1 O i  36 54.1 
145 17 01.2 

es 05 09.9 
125 41 04.5 

111 40 08.0 
141 08 36.0 
255 14 06.8 

175 31 17.5 
333 02 13.6 

207 22 59.3 
2.55 34 36.5 

109 55 49.8 
K3 55 02.4 
292 55 35.5 

230 01 00.0 
275 21 G9.7 

246 08 58.6 
283 33 24. 0 

Chicago to Toledo 

125 55 50.70 

23 52 12.18 
50 17 40.63 

105 01 39.05 
195 07 40.42 
45 04 36 

101 40 51.81 
161 35 23.90 
203 24 07 

38 09 28.07 
69 40 00.52 

127 19 19.35 

95 24 39.16 
135 47 46.92 

8 57 49.m 
64 44 44.i3 
81 17 33.95 

81 2L 47.0s 
113 35 5525 

330 23 09.ii 
49 31 26.63 
79 55 16.44 

12 36 50.20 
98 29 39.93 

58 30 55.37 
81 16 28.19 
88 25 48.64 

80 24 11.40 
118 52 28.67 
134 58 20.73 
220 42 09.78 

305 50 37.92 

263 46 31.5i 
230 06 46.2i 

2&1 53 47.48 
15 10 42.17 

mi 33 37.35 
341 31 10.25 

218 03 49.56 

307 10 26.30 

275 13 13.15 
315 40 58.62 

188 56 31.83 
240 31 59.81 
261 09 27.08 

2&3 08 5292 m 21 19.a 

I:& Zi 4 i . 5 6  
228 20 0 i . M  
259 45 14.63 

192 35 10.33 
276 23 21.74 

238 16 44.38 
264 03 56.07 
268 06 56.14 

26& 16 23.M 
298 40 02.27 
314 bo 12. 14 
40 48 3239 

249 m 07.00 

To station 

Michigan City (U. S. L. 6.) _______. 

Sprinville (E. S. I,. S.) __.._____.-. 
Michigan City (6. S. L. S.) __.____. 

Michigan City (G. S. L. S.) ___.___. 
Bald Tom (ti. S. L. S.) 
Azimuth mark. 
aalena (E. S. L. S.) 
Bald Tom (U.  S. L. S.) 
Azimuth mirk. 

Cnrlisle (E. S. L. S.i __._______..__ 
Galens (U.  S. L. S.) _._..-.__.....- 
Bald Tom (E. S. L. S.) __.__._._._ 

Carlisle (C. S. L. S.) _.--..-....--- 
Bertrand (U. S. L. S.) ____._.__.__ 

Pcnn (U. S. L. S.) ._----..-_.----- 
Carlisle (U. S. L. S.) _._.___._.__.- 
Bertrand (U. 6 .  L. S.) _.________-- 

Perm (U. S. L. S.) ____-...___._.-. 
Milton (U. s. L. S.) ._.-.-.______-- 

Jefferson (U. 8. L. 8.) ..__________. 
Penn (U. 8. L. S.) ___.._._._.__.__ 
Milton (E. E. L. S.) _.----_____---- 

Jefferson (E. S. L. S.) ..._______.-- 
Calvin (G. S. L. S.) _._________ _ _ _ _  
Jefferson (U. S. L. S.).-.. ______.__ 
Porter (U.  S. L. S.) _ _ _ - - - _ _ _ _ _ - - - -  
Calvin (U. S. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jefferson (U. 8. L. €3.)- _ _ _ _ _ _ _ _ _ _ _ -  
Calvin (U. S. L. S.) ._______..___._ 
Porter (ti. 5. L. ----..----- 
Sherman (0. S. L. S.) __...________ 

4.1Zi72i9 

4.4657410 
4.4695023 

4.2293493 
4.3517147 

4 . 1 m 2  
4.443i413 

4.1952044 
4.4221177 
4.3Mi603 

4. Bi!XW5 
4.3@0382 

4.2398523 
4.4838450 
4.2322086 

4.5246021 
4.5217349 

4.2905300 
4.4981625 
4.3255703 

4.2009509 
4.1195555 

4. moss 
4.41i5467 
4.5923742 

4.2174310 
4.4iOl60i 
4.2.miO7 
4.3078264 

Distance 

Meters 

1.795.9 
5, iOS. 9 
3,823.6 

21,258.3 
24,490.1 

9,559.0 
28,008.7 

14.481.2 
37,406.5 

4,128. s 
31.536.2 
10,945.9 

12,314.4 
9,812. 1 

16,?iO. 5 
8,719.4 

0, W. 2 
4.923.0 
8,568.5 

21.220.7 
8,814.0 

28, In. 9 
9, i32.5 

15,017.5 

13,419.24 

29,224.09 
29.478.33 

lb. 9Si. 01 
24.0s. 23 

15.42i. 17 
2i, iw). 58 

15.674. F9 
26,431.25 
23,161.1G 

23.m.11 
20,325.36 

17, 372.12 
30.46s. 08 
17, 069.02 

33.4G5.87 
33,245.66 

19,522.26 
31,489.28 
21,102 66 

15.88R. 67 
13,169.08 

34,650.38 
23,154.52 
39,117.78 

16,4B.01 
29,523.01 
18,011.42 
20,315.45 

Feet 

5,892 
18,730 
12,545 

69, 745 
80,348 

49,2iO 
31,332 
91,895 

47,510 
122,724 

13,546 
103.465 
35,912 

40,401 
32,192 

51.381 
28, (ioi 

3 ;E 
28,112 

69.622 
28,917 

44,026.3 

95,8T9.4 
96,713.5 

55 .a..1 
79,013. 1 

50,614.0 
91,143.5 

51,426. i 
86.716.5 

78,654.6 

75,987.9 

so, 681.1 

37,995.0 
go, 960.7 
56, OOO. 6 

109,795.9 
109,073.5 

64,019.3 
1W.311.1 
69,431.2 

62,111.7 
43,205.6 

113,652.1 
& 5 , N 6  

1q3323.9 

ym.2 
s6,rn.l 
59,190. 9 
66,651.6 



GEOGRAPHIC POSITIONS-Continued 

Chicago to Toledo-Continued 

Van Buren (U. S. L. S.) ________.__. 
Sherman (U. S. L. S.) .._____.___.___ 

bfonqo (U. 8. L. S.) _______.______.. 
Sherman (V. S. L. S.) .__________. _ _ _  
hfongo (U. S. L. S.) ___._...___ _ _ _ _ _ _  
Bronson (U. S. L. S.) _____..__.___.. 
Azimuth mark. 

Fremont (U. S. L. S.) .._____.___._.. 
Bronson (U. S. L. S.) ___...___._._.. 

Fremont (U. S. L. S.)  .._____.__...__ 
Quincy (U. S. L. S.) _____.________.. 

Readins (n. S. L. S.) .____._._._..._ 
Quincy (U. S. L. S.) ________..__._._ 

Reading (U. S. L. 9.) _____....._.... 
Hillsdale (U. S. L. S.) _______._._..._ 
Azimuth mark. 

Pittsford (n. S. L. E.) _._____._._..._ 
Reading (U. S. L. S.) ___.___._..._.. 
LIillsdale (U. S. L. S.) ._..__________. 

Wheatland (n. S. L. S.) _...___..__. 
nillsdale (U. S. L. S.) ___..________.. 
Azimuth mark. 
Pittsford (U. S. L. S.) ._...________.. 
Wheatland (U. S. L. S.).. . . ____.  ... 
Bunday (U. S. L. S.) ... ._._..._.-.- 

Stntion 

Rincipal poi&-Continued 

Mongo (U. S. L. S.) (Ind.), 1878. r. 1935 (d. m.) _ _ _ _ _  
Bronson (U. S. L. S.), 1878 (d. m.) 

Fmmont (U. S. L. S.) (Ind.), 1878, r. 1935 (d. m.) 

Quincy (U. S. L. S.), 1878 (d. m.) 

Reading (U. S. L. S.), 1878; r. 1932 (d. m.) __._____... 

IILllsdale (G. S. L. S.), 1878, r. 1879 (d. m.) 

Pittsford (U. S. L. S.), 1S79, r. 1935 (d. m.) _ _ _ _ _ _ _ _ _ _  

Khcmtland (U. S. L. S.), 1879, r. 1935 (d. m.) _____._. 

Bunday (E. S. L. S.), 1879, r. 1932 (d. m.) ______._.. . 

Woodstock (U. S. L. S.), 18i9, r. 1935 (d. m.) _______. 

Fairfield (U. 6. L. S.), 18iQ. 1. 1935 (d. m.) 

4.4575295 
4.3009836 

4.2613925 
4.2408542 

4.4024177 
4.4518252 

4.45102il 
4.4644925 

4 .36752 
4.311425i 

4.0558350 
4.361W3 

4.3326111 
4.240%09 

4.02Zili3 
4.4071950 
4.2087013 

4.1795061 
4.333841 

4.4109202 
4.2528589 
4.26ZM3 

Raisin (U. S. L. S.), 1879, r. 1935 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fair5eld (U. S. L. S.) _______._ _ _  .- .. 
Woodstock (U. S. L. S.)-  _ _  .-.--.... 
Raisin (U. S. L. S.) ___________.___.. 

Blissfield (0. S. L. S.), 1879,l. 1935 (d. m.) 
-4 -4 
-4 ra 0 

0 Dundee (n. 9. L. 8.). 18iQ, 1.1935 (d. m.) 

7 Bedford (U. S. L. S,.)l879,1. 1935 (d. m.) 
I 

4.3013372 
4. GO61447 
4.1714572 

I 
Rlissflel (U S L S )  
Raisin &. s: i. s:).:~.::::::::::::: 
Dundee (U. 6. L. S.) ________._.___.. 

Bedford (U. S. L. S.) ________...._... 
Dundw (U. 6. L. S.) .___. ~ __._.__... 

Monroe (n. 8. L. E.), 1879 (a.m.) 

~ P o i n t ( n . 6 . L S . ) ( O ~ o ) , l ~ , p l . 1 8 3 2 ( d . m . ) . .  

::E%! 
4.og3isS9 

4.2142618 
4.2189474 

Btony Point (U. 8. L. E.), Igii, r. 1879 (d. m.) 

Bedford (U. S. L. S.) ..______...__... 
Monroe (U. 9. I,. S.) _ _ _ _  _ _ _ _ _  -. -. -. . 
Middle Sister (U.  S. I,. S.) ..____._ .. 
Locust Point (U. S. L. S.) _ _ _ _  ____.. 

Suppltnuntary poi& 

A h a y  beacon h-0. 6 (Ind.), l%2 1 _._________________ 

Carlisle (U. 8. L. S.), latitude station (Ind.), 1908 

South Bend. Bendu Corporation, center of neon sign 

South Bend, Bendu Corporation, stack (Ind.), 1932- 

(d. m.). 

(Ind.), 1932. 

4.4231% 
4.409262i 
4.5000081 
4.339037t 

Bouth Bend, Studebaker Corporation, 
Lng light on tank (Ind.), 1932.1 

Cedar Point (V. S. I,. S.). __.___._.. 
Monroe (U. s. L. S.) .__..___.___.... 
Middle Sister (U. S .  L. S.)--.  -. _ _  -. . 

slowly revolv- 

4.4024044 
4.2382911 
4.3i3834C 

mouth Bend, Sotre Dame University. Administration 

South Bend. Notre Dame Kniversity, Sacred Heart 

Bherman (U. 6. L. S.), latitnde station, 1808 (d.) 

Building. tip of gold domo (Ind.). 1932. r. 1935. 

Church, tip of steeple (Ind.). 1932. 

Oalena (U. 8. L. S.) _______._____. . .. 
Carlisle (n. 6.  L. S.) ______._____.._. 

Carlisle (U. 6. L. 9.) ______._____._. . 

Carlisle (n. S. L. 9.) ______..____._.. 
Bertrand (U. S. L. 9.) ______.__.._.. 

Carlisle (U. S. L. 8.) ________._..._ .. 
Bertrand (U. 6. L. S.) ________.___.. 

Carlisle (li. 6. L. S.) ____..__...... . . 
ncrtrand (U. 9. L. S.) ____.___.___.. 

Carlisle (E. S. L. S.) ____..._._.__... 
Bertrand (U. S. L. S.) ____.___.___.. 

Carlisle (E. S. L. S.)---  ___________.. 
Bertrand (U. 6. L. 6.) ____________..  

Sherman (U. 5. L. 9.) _________.___._ 

Latitude and 
longitude 

0 , ,I 

41 41 31.446 
85 16 a3.096 

41 51 22333 
85 14 38.3W 

41 42 31.%1 
84 57 58.37s 

41 5 i  39.906 
64 55 19.473 

41 50 05.966 
84 44 30.974 

4 1  5.5 14.163 
84 39 00.509 

41 49 3 3 . l i O  
84 28 59.820 

4 1  55 06.245 
84 27 18.893 

42 03 15.965 
84 27 41.535 

41 59 12.456 
54 15 35.169 

11 48 56.062 
)4 02 36.387 

4.21S627 
4.190604 

1.416923 

4.2173i7 
4.068992 

4.228037 
4.118085 

4.2Q8694 
4.203506 

4334049 
4.155537 

4.332548 
4.155501 

1.5484017 

41 57 11.449 
83 55 29.52i 

41 51 08.340 
83 48 27.238 

41 55 28.045 
S3 40 13.307 

41 49 11.110 
83 37 05.508 

41 55 04.480 
83 28 15.534 

41 42 37.34 
83 20 06.009 

41 55 53.827 
83 15 W.677 

41 33 23.46 
86 36 2122 

41 40 04.596 
E5 29 37.190 

41 41 00.88 
86 17 48.93 

41 40 48.42 
86 17 29.63 

41 40 06.28 
86 15 B.28 

41 42 10.73 
86 14 20.30 

41 42 08.12 
86 I4 2294 

41 50 41.465 
85 n 11.084 

Azimuth 

0 , t t  

93 31 11.96 
138 10 13.85 

6 31 27.36 
86 37 a33 

86 04 15.45 
125 24 40.94 
161 14 04 

i 28 19.51 
66 32 39.22 

53 09 55.61 
133 11 37.19 

38 44 19.59 
101 22 0262 

92 46 57.45 
I27  16 35.45 
310 08 10 

12 46 59.39 
68 49 33.01 
90 55 50.67 

358 01 20.12 
46 29 56.03 
95 54 31 

46 08 09.81 
M 57 04.38 

114 16 19.51 

91 56 2i.17 
108 36 31.94 
136 43 32.44 

32 49 05.97 
97 46 24.29 

78 18 46.85 
111 51 45.31 
139 03 1236 

54 54 5206 
98 40 49.15 

103 00 43.56 
120 18 40.14 
159 35 31.50 

48 18 57.12 
92 35 01.09 

117 21 31.94 
153 55 13.39 
240 59 44.41 
298 54 s.40 

13 30 54.86 
84 59 58.87 

293 01 09.00 

159 31 I8 
216 57 12 

118 55 14.1 

8 4 0 4 0 4  
147 40 48 

85 31 22 
146 55 57 

89 37 57 
140 21 13 

79 43 48 
1% 16 30 

79 54 43 
1% 40 56 

149 51 00.5 

Back mimuth 

0 , ,, 
2i3 17 2 i . X  
318 02 51.iO 

186 30 27.60 
266 29 19.63 

265 52 10.52 
305 13 34.62 

187 28 33.52 
246 19 45.12 

233 00 57.ii 
313 04 24. 12 

218 40 38.99 
281 11 08.32 

2i2 36 36.50 
307 09 54.56 

192 45 51.96 
248 38 04.06 
2io 48 01.93 

178 01 35.n 
226 22 21.82 

225 59 12.30 
244 49 13.92 
281 08 13.2i 

2il 38 51.28 
z%3 20 02.50 
316 34 52.33 

212 44 20.88 
2 7  32 58.02 

2 P  OB 20.52 
291 33 37.71 
318 58 30.33 

234 49 222i 
218 30 36.81 

282 53 08.85 
300 06 23.04 
339 33 26.15 

228 13 03.40 
2i2 27 01.54 

297 10 1287 
333 49 47.01 
61 13 03.17 

119 04 05.01 

193 28 04.61 
264 51 41.19 
113 11 39.01 

339 28 32 
37 01 40 

298 65 13.4 

263 56 12 
327 37 34 

26.5 23 18 
328 52 31 

269 48 25 
320 16 19 

259 33 37 
306 11 06 

259 44 34 
306 35 25 

329 51 00.0 

T o  station 
Logarithm 
(meters) 

Pittsford (U. S. L. S.) .____._._._.-.- 4.5630606 
Kheatland (U. S. L. S.) -. -. ..--. . .- 4. 5568753 
Woodstock (U. S. L. S.)  ___.._____._ I 4.4175092 

Fairfield (U. S. I,. S.) .________.__... 
Woodstock (U. s. L. S.) ______.__... 

4.2595608 
4.4473222 I 

Blissfield (U. S. L. S.) ___.__._...... 
Raisin (U. S. L. S.) _________._.___.. 

4.1437636 
4.3293262 

Distance 

Meters 

28,676. i 4  
22,W 62 

18,255.45 
li, 412 22 

25,259.09 
28,302 53 

28,m. 58 
29,140.20 

Z, 322.51 
20,481.51 

12.1a5. n 
22,995.37 

21,508.55 
17,392.46 

10,537.01 
25,538.48 
16,169.68 

15,118.41 
21,569. i o  

25,7.%. 48 
17, 900.24 
18.3zz.48 

36, m. 58 
36,047.51 
26,152.28 

18,178.61 
28,010.59 

20,014. 15 
40,377.89 
14,840.80 

13.923.89 
21,345.4s 

16,140.49 
29,453.a 
12,409.63 

16, 378.15 
16,555.61 

28,492.98 
25, tW.2 
31,623.44 
21,829. 11 

25,253.31 
17, m. 2l 
23,650.M 

16,543.5 
15,609.7 

28.12 

16,495.9 
12,580.1 

16,905.8 
13,124.6 

39,8827 
15, Bn. 4 

21,579.9 
14,306. 6 

21,505.4 
14.305.4 

35.35 

Feet 

94.083.6 
75,330.0 

59,893.1 
67,126.6 

82,870.9 
92,855.9 

92,685.4 
95,604.1 

76,517.3 
67,206.3 

39,977.8 
15,444.0 

57,061.8 
70,566.0 

34.5iO. 2 
83,187.5 
53,050.0 

49,601.0 
70,166.6 

2%:; 
60,113.0 

Il9,%2.3 
118,265.9 
85,801.2 

59,641.0 
91,898.1 

65,663.1 
13T4i3.5 
48,690.2 

45,682.3 
70,034.2 

5 5  954.3 
96,632.6 
40,713.9 

53,734.0 
54,316.5 

86, 918.9 
84.187.3 

103,751.2 
71,017.9 

82,868.3 
56,529.6 n, 592.2 

54,278 
50,885 

85. 7 

$2 

%E 
55,455 
43,060 

70, 800 
46, fa3 

io, 556 
46,934 

115. Bs 

~~ ~~ 

1 No check on this position. 



GEOGRAPHIC POSITIONS-Continued 

Indiana-Ohio Boundary 

Shaull_..____________________________ 
Alvarado _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Pittsford (U. S. L. S.) ___.__..._____ 
Dury ______---._______.---.--------- 

Pittsford CC. S. L. SJ.. _..___._____ 
Reading (1;. S. I,. S.) _____.._____._ ~ 

Azimuth mark. 

Reading eccentric _____..._ .......___ 

3.441311 
4.242185 

4.344105 
4 . m 1  

4.33M32 
0.9W71 

1.208978 

2,762.6 
li.465.7 

22.W.4 
19,091.5 

9.061 
57,302 

72,459 
62,636 

41 50 34.31 
84 44 53.56 

41 50 06.078 
84 44 30.582 

274 48 40 
323 32 14 

272 37 13.7 
69 07 2i.8 
211 55 48 

Middle Sister (IT. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Middlc Sister (U. S. L.  S.) ..._.____. 
Point Pelt% (U. 9. L. S.) _.._______._ 

Middle Sister (E. S. L. S.) .._____... 
Middle Bsss Island (U .  S. L. S.) .___ 

Point Pel& (E. S. L. S.) .__.____.__. 
Middle Sister (U. S. L. s.) __.___._._ 

Mettawas (U. S. L. S.) ...___.___.___ 
Point Pel& (U. S. L. S.) ____..__.___ 
Middle Sister (U. S. L. S 1 _._._.____ 
Mettawas (E. S. L. S.) ...._.....___ 
Colchester (U. S. 1,. S.) ..-____..____ 

Methaas  (E. s. L. S.) -..._.....___ 
hliner (U. S. L. S.). . ___._..__._____ 
Colchester (fJ .  S. L. S.) ._.________._ 

Cottam (U. S. L. S.) _.__.__.________ 
Miner (ti. S. L. S.) ____.__.._______. 
Colchester (U. S.  L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

4.4264391 

4.389577; 
4.19393 

4.435581: 
44474M 

4.3812111 
4469769E 

4 2 1 W  
4.4795138 
4.2734140 

3.7431875 
4.2298674 

4.143fJM 
3.9367799 
4.3688653 

4.2201320 
4.2893147 
4.3189371 

To station Latitude and 
longitude Station agarithm 

(meters) Mcten 
Back azimuth Azimuth 

Feet 

61.045.8 

53,595.3 
75.913.0 
59.313.6 
56,442.3 

54. 599.3 
78,288.1 
48.741.5 
42,412.9 
53,504.7 
101,014 9 

71, 386 
49,088 

13, I72 

lo. 850 

1.64.18 

1. 174.27 

0 , t, 

810707 

nl 57 26. IO 
346 25 27 

354 45 32.45 
47 39 29.55 
143 18 34.39 
218 23 10.98 
219 08 43 

267 19 55.S2 
310 28 01.22 

1 42 23.73 
95 32 44.92 

200 47 21.m 
212 21 31.01 
75 47 08 

224 54 47.4 
267 51 43.2 

6i 02 4P.o 

77 00 I9 

111 I9 43.7 

1n 50 E 1  

Prinripal points 

Shaull (Ohio). 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0 , ,, 
41 33 29.146 
84 35 38.451 

41 33 50.523 
81 49 03.927 

41 42 16.M4 
84 36 42.832 

41 41 51.861 
a4 48 a 8 3 2  

41 33 32.933 
84 59 46.192 

41 33 57.264 
84 46 07.894 

41 33 53.28 
84 33 19.39 

41 41 45.881 
81 48 21.398 

41 42 04.743 
84 36 42787 

0 , P ,  

92 06 18.48 

174 46 15.22 
Z?7 31 19.18 
323 13 22.55 
38 28 19.32 

87 27 54.13 
130 36 41.61 
181 42 11.04 
275 26 34.M 
20 50 08.48 
62 34 35.21 

45 02 08.7 
87 58 51.2 

267 00 53.2 

2% 58 37 

291 19 28.9 

359 50 06.1 

Azimuth mark. 

4.2696715 

4.213M14 
4.3643322 
4.2571698 
4.2356208 

4.2212032 
4.3777007 
4.1719151 
4.111.5139 4.2124076 

4.4584011 

4.33i631 
4.174992 

3.603654 

3.519453 

2. io52169 

2 5537834 

18,606.79 

16,332.83 *. 1%. 34 
18.0i8. R1 
17. 2M. 66 

16,641.91 
B3,R81.66 
14.856.45 
12.927.48 
16,308.26 
30,789.39 

21.758.6 
11.962 1 

4,014 7 

3.307.1 

507.244 

357.918 

Shaull___.__________. ___. ._________. 
Alramdo. - _ _  - - - __. - - - -- - - . . . -. - . . - 
Rending (U. S. L. S.) _____________. 
Pittsford (U. 8. L. S.) _____________. 
-4zimuth mark. 

Dury-_-..----..-. .-.-------------- 
Shaul l .______________ __._.. _.__. .-. . 
Alrarado .___. . _ _  ._ . . -. . -- -  - -  ----. . . 
Fremont (E. S. L. S.) __.________._. 
Reclding (IT. S. 1,. S.) ____________.. 
Pittsford (U. S. L. S.) __.._____.___. 
Azimuth mark. 

Watts (Ind.), 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Supp1crnenfa.g points 

Airway beacon No. 14 (Ind.), 1932 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
A i w y  beacon No. 15 (Ohio), 1932 _____________- -__  ~ 

Airway bencon No. 17 (Ohio), 1932 1 ________-_- -----_ 

Ohio-Michigan boundary monument No. 1 (Ohicz 

Ohio-Michiw boundary monument No. 9 (Ohie 

hfich.), 1932 (d. rn.) 

hfich.), 1932 (d. m.). 

Montpelier, municipal power plant, brick stack 

Reading, municipal water tank, floial, 1932 1.- _____. 

h d i n g e a e n t r i c .  1932 ((1. m.)---- ---_____.____ ~ _ _ _ _  

(Ohio). 1932. 
41 34 40.466 333 45 33.7 
84 36 31.160 I 8L 05 34.1 

153 46 08.7 
263 57 16.6 

94 59 16 
143 37 41 

92 47 34.4 
249 07 27.6 

16 37 

21,499.7 
9. 671 

70, 537 
31.73 

Reading, Acme Chair Co., red tank, 1932.-..-. .___ -. I 53.1 

16.18 41 50 05.576 196 37 
84 44 30.762 

Lake Erie to Lake St. Clair 

Ain. ip l l  point8 

Middle Sister (U. 6. L. S.) (Canada), 1877, r. 1911 

Point Pel& (U. S. L. 9.) (Canada), 1677,r. 1911 (d.m.) 

Middle Bags Island (0. 6. L. 6.) (Ohio), 1877, r. 19Z 

Loenst Point (0. S. L. S.) (Ohio), 1677,l. 1932 (d. m.) 

Mettawas (n. 6. L. S.) (Canada), 1910 (d. m.) _ _ _ _ _ _ _  

(d. m.) 

(d. m.). 

41 50 52.992 
83 00 07.133 

41 48 50.686 
82 41 01.868 

41 41 47.810 
82 47 14450 

41 36 54.791 
83 06 20.720 

42 01 36.213 
82 44 19.868 

42 00 34.919 
82 56 09.849 

42 w 32561 
82 45 w.m1 
42 09 06.684 
82 ,43 45.986 

42 11 49.233 
62 55 16.009 

98 13 5i.11 

133 22 29.67 
213 22 55.85 

198 25 41.77 
251 M 18.56 

349 02 53.09 
47 48 18.10 

263 19 49.31 
315 59 33.47 
16 57 28.53 

349 24 36.76 
64 28 21.17 

3 12 35.47 
11 59 10.73 
47 m 50.51 

2%' 30 26.97 
313 44 W.85 
3 24 28.44 

278 01 13.29 

313 13 54.93 
33 27 03.97 

18 29 50.45 
71 17 00.44 

169 05 05.37 
227 37 45.02 

83 27 44.55 
136 09 39.99 
I96 54 49.97 

169 25 M.38 
244 m 55.32 

183 12 1276 
191 58 18.35 
227 12 31.99 

107 38 10.24 
133 50 54..36 
183 23 5234 

26.695.61 

24.523.23 
15,629.69 

27, m. 48 
28.021.21 

24.055.32 
29,496.46 

16,444.47 
30,165. 73 
18,767. 83 

5, s(5.89 
16.97.25 

13,920.51 
8.645. .30 
23,273.69 

16,612.41 
19,467.70 
20,841.89 

87. 5?B. 8 

%I, 4.s. 8 
51,278.4 

89,444.9 
91.932 9 

78.921.5 
96. 773.0 

53.951.6 
98,968.7 
61,574. 1 

18, 162.3 
55,699.5 

45,670.9 
28.303.8 
76.357. 1 

51.5M 5 
13.870.3 . 
88,378.8 

Colchester (0.8. L. 8.) (Oanada). I910 (d. m.) _____. 

Miner (n. 8. L. 8.) (Canada), I910 (d. m.) _ _ _ _ _ _ _ _ _ _  
Cottam (n. 8. L. 9.) (Canada) 1909 (d. m.) _ _ _ _ _ _ _ _ _ _  

Maidstone (0. 8. L. 8.) (Canada). l9OD (d. m.) _ _ _ _ _ _  

1 No check on thls position. 



GEOGRAPHIC POSITIONS-Continued 

Lake Erie to Lake St. Clair-Continued 

Cottam (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Maidstone (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
-4zimuth mark. 

Station 

4. W3907 li,963.49 
4.4256758 26,648.69 

Latitude and 
longitude 

Prineipol poinfls-Continued. 

Deerbrook (U. S. L. S.) (Canada), 1909, r. 1932 (d. m.)- 

Tecums?h (C. S. L. S.) (Canada), 1910, r. 1934 (d. m.)- 

Walpole (U. S. L. S.) (Canada), 1909, r. 1932 (d. m.) - 

Mount rlemens (U. S. L. S.), 1909, r. 1932 (d. m.) ___. 

Supplnncnlary point8 

Oreen Island Lighthouse (U. S. L. S.) (Ohio), 1910 1.. 

Middle Island Lighthouse (V. S. L. S.) (Ohio), 19101. 

South Bass Island Lighthouse (U. S. L. S.) (Ohio), 

Pel& Island Lighthouse (U. S. L. S.) (Sanada), 1910. 

1910.1 

Pel& Pawage Lighthouse (V. S. L. S.) (Canada), 
1910. 

0 # *, 
42 17 38.634 
82 37 32985 

42 19 66.535 
82 53 20.836 

42 33 E 0 9 2  
82 31 47.841 

42 34 26.108 
82 48 41.433 

41 38 43.92 
82 52 (xJ.32 

41 41 00.17 
82 40 47.33 

41 37 44.31 
82 50 29.75 

41 49 54.744 
82 38 21.060 

41 51 08228 
82 34 69.355 

Colchester Reef Lighthouse (C. S. L. S.) (Canada), 
1910. 

Deerbrook (U. S. L. S)-- _ _ _ _ _ _ _ _ _ _ _  
Tecumseh (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Walpole (U. S. L. S.) ______________. 
Deerbrook (U. S. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Ned barn, cupola. 
Twumseh(U.S.L.8.) _ _ _ _ _ _ _ _ _ _ _ _ _  

West Sister Lighthouse (U. 9. L. S.), 1910 ___________. 

Bar Point (1910) @. 9. L. S.) (Canada), 1910 _ _ _ _ _ _ _ _ _  
Pointe lrlouill& (1910) @. 9. L. S.), 1910 

Kingsville power home stack (U. 8. L. S.) (Canada), 
1910. 

Learnington Lighthonso @. S. L. 8.) (Canada), 

Stony Point Catholic Chnrch (U. 8. L. 8.) (Canada), 

1910.1 

1910. 

Belle River Catholic Chnrch (0 .8 .  L. 8.) (Cansda), 

Thames River rear range light @. 8. L. 5.) (Canada), 

Mount Clernens, Catholic Church (n. 8. L. S.) 

1910.1 

1910.1 

1908. 

Colony Tower Lighthow, 1932.. ________________.__ 

New Baltimore, standplpe @. S. L. 8.) 1908 ~ -. 

New Baltimore, Catholic Church (n. 8. L. 8.) 

Richmond, standpipe (0.8. L. 8.) 1909 * _ _ _ _ _ _ _ _ _ _ _ .  

1909.1 

1 No check on this p i t i o n .  

4.4807353 30,250.69 
4. 5874109 38,6327 

4.3654212 23.196.43 
4.5395543 34.638 12 
4.4406017 27,580.4i 

41 55 56.403 
82 53 31.458 

41 44 13.090 
83 06 38.331 

42 03 1 i . m  
83 06 58.747 

42 00 49.806 
83 10 54.177 

42 01 44.284 
82 43 59.787 

42 01 49.00 
82 36 11.63 

42 18 15.733 
82 32 60.183 

42 17 30.46 

42 19 02.77 
82 27 12.09 

82 (2 20.08 

42 36 a0.m 

42 37 55.200 

82 52 43.843 

82 36 93.646 

42 40 41.00 
82 44 06.57 

42 40 44.04 
82 44 11.58 

42 48 39.84 
82 45 15.88 

Middle Sister (U. S. L. S.) .____ ~ _ _ _ _  
Middle Bass Island (U. S. L. S.) _ _ _ _  
Kellys Island @. S. L. S.) ________._ 
Middle Bass Island (U. S. L. S.) _ _ _ _  
Middle Sister (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Kellys Island (U. S. L. S.) _ _ _ _ _ _ _ _  .- 
Point Pel& (0. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ -  
Colchester (U.  S. L. 8.) ___________.- 
Mettaaas (U. S. L. - _ _ _ _ _ _ _ _ _ -  
Point Pel& (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Colchester (U. S. I,. S.) _.___________ 
Mettawas (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Azimuth 

0 , ,, 
28 28 20.80 
66 14 11.81 

110 59 05 

281 00 05.82 
328 37 43.33 

9 58 05.50 

15 09 07.36 
49 56 50.28 
Ql 53 15 

274 33 36.97 
333 45 47.07 

13 24 39.22 
183 50 10 

153 37 06 
2 2 0 3 8 2 0  

8 39 20 

282 m 33 

98 21 48 

151 I8 55 

61 58 41.3 
128 49 39.7 
159 07 38.7 

63 08 07.1 

146 22 16.5 
im 58 0 6 5  

4.39'3989 
3.942818 

3.945172 
3.957727 

4.443274 
4.095098 

3.623726 
4.41)9275 
4.3648% 

3.972188 
4.532701 
4.367050 

m 24 19.7 
307 00 34.4 
44 17 47.3 

205 30 37.1 
216 10 16.3 
279 20 5i.G 

288 33 18 9 
337 32 41.2 

221) 49 3 4 8  
271 12 39.1 

350 14 12.7 
61 40 16.9 
82 48 24.7 

15 35 24 
88 01 59 

79 59 44.2 
96 24 52.1 

182 54 93. 1 

2060440 
267 46 41 

79 42 45 
166 41 68 

198 05 11.4 
279 22 24.3 
297 42 40.3 

319 46 55.1 
1 16 14.8 
68 11 13.9 

2 8 2 1 3 4  
16i 18 45 

320 93 44.5 

n 49 45 
167 37 37 

10 05 28 
123 57 93 

50 30 28.6 
12; 17 54.7 
224 13 23.0 

25 3 i  36.5 
36 14 34.9 
99 33 52. I 

108 40 33.4 
157 37 16.5 

49 52 12.4 
91 22 31.0 

141 03 57.0 

170 16 11.5 
241 40 03.2 
262 40 16.0 

195 32 10 
267 56 32 

259 56 34.0 
216 11 C3.9 

2 55 38.3 

26 11 46 
87 49 54 

259 35 47 
348 38 52 

18 09 13.6 
99 36 34.1 

I17 45 24.9 

139 50 24.2 
181 15 50.3 
248 03 16.9 

208 24 28 
347 16 66 

207 46 42 
347 35 51 

190 03 09 
303 56 54 

Back azimuth 

Xfettawas (U.S. L.S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Point Pel& (U.S .  L. S.) ._____._ __._ 
MiddleSister(U.8.L.S.) .___._ _ _ _ _  
Colchester (U. 8. L. S.) ____________. 
Middle Sister (U.S. L. S.) ..__.___._ 
Middle Bass Island (U. S. L. S.) ___. 

Colchester (U. S. L. S.) _.__ ~ .___ _ _ _ _  
Middle Sister (U. S. L. S.) ._______.. 

Bar Point (1910) (U. S. L. S.) -.-.... 
Colchester(U.S. L. S.) _..__._.____. 
Middle Sister (U. S. L. S.) ._._____.. 

Point Pel& (0.S. L. S.) ___________.  
Mettawas ( U . S .  L. S.) _..._._.__.__. 
Colchester (U. S. L. S.) _____.______. 

Point Pel& @. 8. L. S.) ._.__._..__. 
Mettawas(U.S. L. S.) ___.._.__.__.. 

Deerbrook @. S. L. S.) ___.________. 
Tecumseh (U.S. L. S.) ___._._.___.. 
\\'alpole (U. 9. L. 6.) _____________.. 

Walpole @. 9. L. S.) _________._._._ 
Deerbrook @.S. L. S.)- ______.___.. 

Deerbrook @. 8. L. 9.) _______.___._ 
Walpole (U. S.L. 6.) _____________.. 

Lenox (U. 8. L. S.) _________.______. 
Walpole S. L. R.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mount Crmens (U. S. L. S.) _ _ _ _ _ _ _  
Walple (0. 8. L. 8.) _________._____ 
Deerbrook (U.S. L. S.) .._____._____ 
Mount Clemens (U. S. L. S.) __.____ 

Mount Clernens (0. S. L. S )  __.__._ 
Lenox (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mount Clernens (U. S. L. S.) ____.__ 
k n o x  (U. S. L. S.) _____._____._____ 

Mount Clemens (U. S. L. S.) __.____ 
Lenox (U.8 .  L. S.) _____.-_-________ 

0 , t t  

308 24 10.14 
246 02 17.14 

101 10 43.89 
146 44 09.78 
189 56 4804 

195 05 14.51 
220 42 17.6i 

94 45 02.59 
153 53 18.W 
193 21 30.63 

333 31 44 
49 41 32 

188 38 42 
2i9 17 30 

331 12 31 
102 26 n 
241 56 54.1 
308 37 45.7 
339 03 30.0 

243 04 05.3 
300 43 65.5 
326 16 01.9 

To station 

Deerbrook 07. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Cottam (V. S. L. S.) _ _ _ _ _ _ _ _  ~ _____.. 
Maidstono (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  

4.2166% 
4.376655 
4.116239 

4.5m86 
4.181435 
4.435ii3 

4 . 1 9 m  
4.395505 

3 850347 
4.305650 
4,374591 

4.384125 
2.7199% 
4. a i 3 1  

4.3Wi4 
4.05Oi15 

3.817687 
4:452199 
4.448635 

4.510015 
3.818331 

4.160057 
4.43G83 

4.417040 
4.463003 
3.795527 

4.03i336 
4.574579 
4.238386 

4.119082 
4.219385 

4 . 1 m 5  
4 216329 

3.396262 
4.427420 

25,118.2 
8,766.3 

9,072 5 
8,814.0 

n, 150.7 
1% 448.0 

4,204.6 
31,5iO. 0 
23,167.5 

9,379.7 
34,095.8 a, 283.6 

16.4667. 4 
21, iO9.8 
13, OiO. 4 

33, m. 4 
15,291.0 
27,2?5.5 

15, i50.7 
24, m. 4 

i.085.1 
20,354.0 
23,691.4 

24,217.3 
524.8 

16,932.9 

24,927.2 
11,238.7 

6,571.8 
28,345.8 
28,095.4 

32,810.7 
6,581.6 

14.456.3 
21,343.6 

28,124.0 
29,040.8 
6,244.9 

10 910.3 

17,313.5 

13,154.7 
16,572.4 

13,183.6 

37: 547.3 

lfi, 456.2 

26.755.9 
2,490.4 

Feet 

58,935.2 
si. 429.9 

7 2  572 3 
is. 722 4 
50,053.6 

99,217.6 
1%. 880.6 

76.103. 6 
113,Ml.g 
90,486.9 

82,409 
28, i61 

2s, 917 
29,765 

91,045 
40,840 
13,795 

103,576 
76,009 

30,173 
1 1 1 , m  
76,390 

42,882 

110,liZ 
50,167 
89,486 

51,675 
81, .%B 

23.245 
66. i78 
77, 729 

79,453 
1, i22 

65,554 

81,782 
36, 872 

21,561 

3% 
107,648 
21,593 

47,429 
&?!I, 710 

85,708 
95, 278 
20,488 

35,795 
123,186 
56, sa3 
43,158 

4% 2.53 
53,990 

87,182 
8,171 

54,371 



GEOGRAPHIC POSITION%Continued 

Lake St. Clair to Thunder Ray 

N'alpole (U. S. L. S.). - _._.__ ~ .-.- .. 
Mount Clernons (U. S. L. S.) -.-.... 
Lenox (U. s. L. S.) _____.-___ ~ ____.. 

Walpole (U. S. L. S.)- - ___._._. .. -.. 
Casm (U. S. I,. S.) ..__._.___._.___._ 
Lonox(U.S.L.S.)  ___.- - - -  --_..._.. 

St. Clair (U. S. L. S.) _._.___.__..._. 
Lanox(U.S.L.S.)  ___.-.---. ~ ...-.. 

station 

4.30206127 
4.3503324 
4.2'250411 

4.4843674 
4.2192853 
4.3806120 

4.4897469 
4.3787525 

Principal p0inf.c 

Lenor (U. 9. L. S.), 1909, r. 1932 (d. m.)-- ______... .. 

Casw (0.9. L. S.), 1609, r. 1932 (d. m.) ______._ .. 

6t. Clair @. 5. L. S.), 1909, r. 1932 (d. m.)- ___.- ~ -... 

Avoca (U. S. L. S.), 1909, r. 1932 (d. m.) ______.- ~ -.-. 

AtWns (U. 9. L. E.), IWX) (d. m.) 

Speaker (U. 8. L. S.), 1909 (d. m.) 

Worth (0.9. L. S.), 1908, r. 1932 (d. m.) 

Cadh (U. S. L. S.), 1808.r. 1932 (d. m.) ___----.--_.._ 

A p p l a t e  (0. 6. L. S.), 1908, r. 1932 (d. m.) _ _ _ _ - _ _ _ _  

Custer (U. 9. L. EL), 1 ~ 8 ,  r. 1832 (d. m.) _ _ _ _ _ _ _ _ - _ _ _ _  

-4tkins (U. S. L. S.) ... ._...__ ~ .___ .. 
Avoca(U.S. L.S.)  .___..._._ ~ ...... 
Speaker (U. S. L. S.) __..____. ____. . . 

Worth (U. S. L. S.) ..__..-... ~ ____.. 
Speaker (U. s. L. S.) .___.__..____.._ 

McOragor (U. 6. L. S.), 1908, r. 1932 (d. m.) ._.______ 

4.2571629 
4.3822137 
4.2580186 

4.3062733 
4.1%1016 

Argyle (0. 9. L. E.), 1908, r. 1932 (d. m.) -______--____ 

Worth (U. S. L. S.) .._._.-.__ ~ .___.. 
Speaker (U. S. L. S.) .___-.... ~ ____.. 
Cash (U. S. L. S.) _______----.____._. 

Palms (0.6. L. 6.), 1908, r. 1932 (d. m.) _____-_--_.-_ 

4.1769139 
4.3962539 
4.1853390 

Appin (0. 8. L. S.), 1906, r. 1932 (d. m.) ~ _ _ _ _  
Pollnm @. 6. L. 8.). 1906, r. 1932 (d. m.) _________.__ 

Singham (IJ. 6. L. S.), 1906, r. 1932 (d. m.) _ _ _ _ -  _ _  _ _ _  
Popple (0. S. L. S.),1906,r.1932(d.m.) _ _ _ _ _ _ -  ~ .___ 

Verona @. 8. L. S.), 1906. r. 1932 (d. m.) _ - _ _ _ - -  ~ ___. 

Oak Point (0.6. L. S.), 1906, r. lQ32 (d. m.) _---____. 

Port Aostio @. 8. L. E.), 1906, r. 1932 (d. m.)---.--. 

Point Lookout, (U, S. L. S.), 1906, r. 1932 (d. m.) 

Sand Point west base (U. 6.  L. S.), 1906, r. 1932 (d. m.) 

Sand Point east base (U. 6. L. E.), 1906, r. 1932 (d. m.) 

Charity (U. S. L. 6.), 1906, r. 1932 (d. m.) 

Latitude and 
longitude 

0 , #, 

42 49 24.917 
82 46 46.848 

42 43 21.400 
82 37 37.176 

42 49 46.763 
82 29 09.653 

43 02 12.339 
82 44 18.328 

43 03 39.720 
82 34 05.337 

43 11 31.691 
82 48 19.957 

43 13 23.502 
82 35 n.230 

43 20 00.247 
82 47 07.158 

43 21 29.341 
82 35 51.895 

43 27 53.641 
82 50 58.566 

43 28 39.184 
82 42 n.506 

43 35 36.546 
82 54 44.i44 

43 36 40.429 
82 45 2L468 

43 41 10.288 
82 59 x 9 4 3  

43 41 13.687 
82 49 22852 

43 44 42128 
82 55 47.321 

43 45 47.598 
83 07 09.572 

43 49 01.933 
82 53 17.749 

43 58 29.269 
83 15 28.540 

44 01 53.364 
83 00 07.870 

44 03 05. em 
83 35 02.815 

43 54 38.079 
83 23 52852 

43 54 54.077 
83 19 16.774 

44 01 30.914 
83 26 10.528 

Azimuth 

0 , ,# 

32.5 16 20.62 
5 23 05.51 

336 34 35.81 
42 33 19.12 
131 57 59.57 

6 47 38.54 
44 10 57.24 
88 29 30.36 

318 04 02.45 
8 06 21.96 

345 21 18.28 
33 16 35.60 
79 03 33.47 

3 w  55 sR.75 
342 24 54. 70 

355 11 49.61 
30 50 43.64 
79 05 37.87 

307 08 55.95 
5 58 46.23 

356 04 04.07 
42 17 13.03 
79 43 36.38 

300 15 09.47 
340 21 3804 
86 56 43 

$26 30 30.06 
21 28 39.01 
83 04 2272 

Mi 48 59.90 uo 24 25.65 
97 10 27 

345 15 02.23 
24 59 46.68 
81 11 02.29 

293 26 51.14 
327 41 56.S 

327 17 54.64 
34 46 08.57 
89 37 12.99 

300 44 20.52 
37 57 15.31 

2i7 28 31.96 
310 01 19.iG 

339 59 36.70 
22 39 25.15 
30 08 20.05 
72 12 21.62 

300 23 31.80 
334 35 36.15 

338 56 25.14 
17 33 52.13 
73 01 00.54 

2i2 32 04.10 
287 56 44.89 

136 26 11.04 
?37 33 33.29 

85 x 38.54 
125 49 38.91 
217 26 33.19 

291 20 27.61 
322 58 45.38 
3-16 26 38.58 
103 54 1260 

Back azimuth 

0 I 8 ,  

145 26 30. 15 
185 21 47.i8 

158 38 3?.44 
222 25 49.09 
311 51 46.32 

186 45 51.28 
224 05 12.57 
268 17 31.73 

138 14 21.39 
188 04 40.83 

165 24 39.i2 
213 07 56.83 
2% 56 35.02 

127 05 42.98 
162 2i 39.84 

li5 12 35.36 
210 44 30.30 
258 56 38.56 

12; 17 M.06 
185 57 50.34 

1i6 04 35.38 
222 08 44.35 
259 35 57.00 

120 25 28.44 
160 24 12.04 

146 34 57.85 
201 25 26.85 
262 58 31.12 

I 2 7  57 21.71 
160 27 01.42 

165 17 02.07 
201 55 N 4 7  
261 04 33.83 

113 36 40.23 
147 45 16.83 

147 20 41.25 
214 42 26.42 
269 30 10.21 

126 48 4G.22 
217 54 38.01 

97 36 a 7 8  
130 06 x 0 0  

160 02 19.15 

210 03 59.22 
252 02 45.99 

120 38 54.59 
154 41 21.95 

159 01 09.64 
197 28 59.74 
252 50 20.95 

92 56 20.46 
108 10 20.80 

316 18 25.80 
57 39 23.u 

202 37 41.67 

265 23 27.07 
305 38 41.94 
37 29 11.58 

111 27 53.57 
143 03 32.M 
1Gg 28 14. 17 
283 48 02.59 

I 

Loearithrn 
(meters) 

~~Valpole (U. S. L. S.).. 
Mount Clemens (U.  S. 

4.5562985 
4.4449356 

St. Clair (U. S. L. S.) _.-____. ~ ___._. 
I~lnox (U.  S. I,. S.) _._._____. ~ --.. . . 
Avoca (U. 9. L. S.)- __.-____.___.__. 

4.42428.50 
4.4Wi.581 
4.1502462 

Atkins (U. S. L. S.) ____..--.______.. 
.4vocn (U. s. L. S.) _ _ _ -  - - - - -  -_._.... 

4.3836968 
4.2578003 

Applegate (U. S. L. S.) _....._.__... 
Cash (U. S. L. S.) ___.._..___.___.__. 

4.3706936 
4 . 1 W 6  Azimuth mark. I 

Applegate (LJ. S. L. S.) .__.__...._.. 
Cash (U. S. L. S.) _.___._..._....__.. 
Custer (U. S. L. S.) .__.______..___._ 
McQregor (U. S. 1,. .-.._.._. . 
Custer (U. S. L. 6.) _._.---.--.____.. 
Azimuth mark. 

MeGregor (U. S. I,. S.)--- --.. _ _ _ _  -. 
Custer (U. S. L. S.) .._._..___..__._. 
Argyle (V. S. L. S.) ___.______._____. 
Palms (u. S. L. S.) 
Argyle (U. S. L. S.) 

PShS v. s. L. s.) 
Argyle (U. S. L. S.) 
Appin (U. S. L. S.) 

Appin (U. S. L. S.) 

Binpham (U. 6. L. S.) 
Appin (V. S. L. S.) 

PoUum IU. S. L. S.) 

Pollum (U. s. L. S.) __.- - -  ---.___... 

Binnham (V.  6. L. S.) __________... 
Appin (U. 6. L. S.) _____._....__._. 
Popple (U. s. L. S.) _.___-----.._._. 
Verona (E. S. I,. S.)-- _---.. . . -.. . . 
Popple ( C .  S. L. S.) _.__. . . - - . . . . . -. . 
Verona (U. S. L. S.) 
Potple (U.  S..L..S.) ..-..: :::: ....... 
OB PGlnt ( u  s L. s.) ....-.. 

Port Austin (U. S. L. S.) 
Oak Point (U. S. L. S.) 

Point Lookout (U. S. L. S.) ......... 
Oak Point (U.S. L. S.)- ...-- ~ ..... 

Sand Point west base (U. S. L. S.). . 
Point Lookout (U. S. L. S.) 
Oak Point (V. S. L. S.) 

Oak Point (U. S. L. S.) 
Sand Point east base (U .  s. L. 5.) ... 
Snnd Point west base (U. S. L. S.).. 
Point Lookout (U. 6. L. 6.1 .__.___.. 

4.2013851 
4.23.58995 
4.06343i8 

4.3216868 
4.1807562 

4.1863047 
4.2536529 
4.1067441 

4.3193539 
4.0857186 

4.0008370 
4.1024922 
4.1370196 

4.0312169 
3.9185103 

4.1874201 
4.1237334 

4.1868794 
3.9389184 
4.2259705 
4 23lN576 

4 5375552 
4.4152142 

4.406G534 
4.4M9.W 
4.3315701 

4.6692822 
4.4395306 

4.3352i15 
4.1244870 

3. 79W769 
4.41454FO 
3.922m34 

4.181i475 
4.1851W73 
4. 1174754 
4.0866011 

Distance 

lfeters 

35,999.68 
27,857.08 

20,047.61 
22.400.62 
16.791.68 

30.504.75 
16.568.58 
24,022.16 

30,884 95 
23,919.52 

26,563.48 
31,525.22 
14,133.38 

24, 193.40 
18,105. os 
24, 18.078.52 110. 92 

18,114.18 

15, ii9.77 

15.028.44 
24,903. 13 
15,322.83 

23,479.76 
15,509.74 

20. 242 93 

15,899.M 
17,206. ii 
11,572.78 

20.974.27 
15, 161.93 

15,356.94 
17.933.00 
12 786.28 
20.861.90 
418200 

10,019.29 
12,661. 71 
13, i09.44 

10.145.26 
8,289.16 

15,39643 
13,296.53 

15,37721 
8.687.97 

16.825.60 
19,541.49 

34.479.05 
X. 014.43 

25.m. 65 
31.257. 65 
21,457.05 

46,696. 2i, 512.54 !27 

21. 640. 70 
13,319.47 

6. 179.81 
25,974.43 
8,367.65 

15.363.0.5 
15,332.30 
13.106.16 
12.206.m 

Feet 

118,109.0 
91,394.4 

65, 772.9 
13.492.: 
55,090. I 

loa 081.0 
54.358.7 
78.812. 7 

101,328.4 
78. 4i6.0 

103,429.0 87.150.4 

46,369.3 

79,374.5 
59,3m. 7 

59,312.6 
79,103.9 
59,429.6 

68.413.7 
51, 770.8 

49.305.8 
81. 703.0 
50.2il. 7 

77,033.2 
50,884.9 

52 163.8 
56.452.5 
37,968.4 

68.813.1 
49,744 0 

50.383.6 
58,835.2 
41,949.7 

68.444 4 
39,967. 1 

32.871.6 
41,541.0 
y 978. 4 

35,253.4 
21.195.4 

50,513.1 
43,623.7 

50.450.1 
28.503.8 
55.202.0 
64,112.4 

113.120.0 
85,349.0 

83,683.1 
102551.1 
70,397.0 

153. m. 7 
90.264.1 

50. m. 5 
43,699.0 

20,275.0 
85, 217.8 n, 452.9 
50,403. d 
50.302.7 
42. '599.1 
40,047.5 



GEOGRAPHIC POSITIONS-Continued 

Lake St. Clair to Thunder Bay-Continued 

Station 

Principal poinls-Continued 

Point au Sable (U. S. L. S.), 1905. r. 1932 (d. mJ--  

Laidlaw (IJ. 8. L. S.), 1806, r. 1932 (d. m.) ________--. 

Wilber (U. 8. L. S.), 1805, r. 1932 (d. m.) ________.... 

Oreanbush (n. 8. L. S.), 1805, r. 1932 (d. m.) ___--... 

Hayes r y .  8. L. S.), 1905, r. 1932 (d. m.) -____----.--. 

Henry (U. 8. L. 5.). 1805, r. 1932 (d. m.) _________---. 

Mills (U. 5. L. S.), 1905. r. 1932 (d. m.) ___________... 

Cornstock (n. 8. L. B.),1W5, r. 1932 (d. m.) ______--. 

SUppiCmtnta~ points 

Port Huron, Methodist Chnrch (U. S. L. S.), 1909 1- 

Port Ruron. St. Clair County Courthouse (E. S. 
L. S.), 1909.1 

Latitude and 
longitude 

Port Huron, K. 0. T. M. Temple, dome (V. S. L. S.), 

Port Huron, past o!Eca building (U.8.L. S.)* _ _ _ _ _ _ _ _ _  
Emmett, Catholic Church fJ. 8. L. 5.). 1909 

lsog.1 

Port Huron, Tunnel Power Co., stack (G. S. L. S.), 
1909. 

Hillock (U. S. L. S.), 1908 (d. m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Blackwell (U. S. L. S.), 1809 * __________________._____ 

Fort Oratiot Lighthonse (n. 8. L. S.), 1908 1 .____. ..-. 

Linda (U. 8. L. S.), 1809 (6 m) __________________._. . 

Nnn (U. 8. L. B.), 1909 (6 m.) ______.____________ _ _ _ _  

Hyde (n. 8. L. 8.),lWO (d. m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jackman (U. 8. L. E.), 1909 (d m.) __________________. 

Croswell. Croswell Sngsr CO., stack (0.8. L. 6.),1w)8 

Port Banilac. Catholic Church (n. 8. L. B.),1908 1 

Port SenIlSc, Methodist Church m. 8. L. B.), 1908 1- _ _  
Port 6anilsc. Congregational Church (n. 8. L. S.), 

Port Ganilac Lighthouse (U. 8. L. 8.),1908 1 _ _ _ _ _ _ _  ~ - .  

1908 1 

1 No check OD thls position. 

0 , ,, 
44 20 28.93 
83 20 03.917 

44 18 30.016 
83 36 00.788 

44 23 40.378 
83 32 07.995 

44 35 28.164 
83 20 41.321 

44 36 43.693 
83 41 11.842 

44 46 20.059 
83 23 03.805 

44 43 16.952 
83 33 45.733 

44 46 12.656 
83 40 00.805 

42 58 32.69 
82 25 50.14 

42 58 44.30 
82 25 30.15 

42 58 48.36 
82 23 29.19 

42 58 30.11 
62 25 33.13 

42 59 37.169 
82 45 53.383 

42 57 34.381 
82 25 35.403 

43 09 08.033 
82 29 52011 

43 01 33.12 
82 18 31.93 

43 00 22.63 
82 25 21.16 

43 05 12.275 
82 28 16.696 

43 17 54.555 
82 31 50.977 

43 19 27.732 
82 31 47.336 

43 14 25.954 
82 31 28.040 

43 15 58.789 
82 36 58.429 

43 25 44.36 
82 36 03.46 

43 25 51.58 
82 32 39.97 

43 25 50.16 
82 32 50.14 

43 25 44.44 
82 32 24.74 

Azimuth 

0 , ,I 

322 14 02.05 
3.51 25 46.X 
31 52 49.80 

260 05 08.66 
357 24 36.85 

290 09 44.32 
5 49 49.97 

28 18 45.21 

358 17 24.34 
34 50 42.93 

274 47 24.68 
316 54 43.46 
333 31 28.i4 

351 07 21.26 
53 30 31.28 

248 07 24.20 
309 51 41.i8 
39 02 09.86 

269 I8 54.10 
303 16 50.il 

5 05 47.45 

15 36 10 
130 14 34 

16 43 52 
128 03 18 

16 40 50 
121 37 11 

16 66 18 
129 31 42 

244 54 17.3 
308 34 18.5 

3 40 30.7 

I8 38 18.1 
62 29 09.4 

io8 44 n . 7  

29 30 24.8 
137 30 09.4 

100 33 53 
132 26 57 

117 11 12 
159 19 28 

I 6 3  30 39.5 
297 00 50.3 

28 30 22.9 
140 01 03.8 

1 38 05.4 
123 38 46.2 

69 20 08.1 
l i 5  00 35.0 
169 23 39 

61 52 33.8 
118 33 46.9 
187 36 40.3 

I22 22 23 
358 16 OB 

28 50 57 
107 29 00 

108 36 28 

31 22 41 
LOB 28 21 

n 42 56 

Back azimuth 

0 , tt 

142 n 55.72 
l i l  28 58.60 
211 42 23.16 

80 16 17.25 
177 25 17.28 

110 18 10.64 
185 47 48.04 
208 16 02.4; 

1% 17 50.54 
214 42 41.69 

95 01 48.Z 
137 09 31.79 
153 37 49.95 

171 09 01.45 
2x3 17 46.06 

68 14 56.10 
130 00 51.10 
218 56 56.25 

89 30 50.35 
123 21 14.i5 
185 04 57.48 

195 33 M 
310 08 56 

1% 41 23 
307 5 i  X 

196 38 20 
307 31 19 

196 53 51 
309 25 53 

65 02 20.4 
128 45 41.8 
183 39 53.8 

I98 35 52.4 
242 I4 P L O  
288 31 42.6 

209 27 31.7 
317 26 30.2 

280 23 16 
312 19 12 

297 05 14 
339 I6 23 

343 29 34.4 
117 07 29.5 

208 2.9 05.0 
319 58 14.4 

181 38 02.9 
303 35 54.3 

249 17 33.2 
355 00 17.9 

241 44 47.3 
2x4 28 49.4 

7 37 21.8 

302 I8 02 
178 16 16 

208 48 41 
287 28 11 

207 40 47 
288 33 46 

211 20 15 
288 25 21 

To station 

Port Austin (U. S. L. S.) ________.-- 
Oak Point (U. S. L. S.) _________.-- 
Point Lookout (U. S. L. S.) ._.___-. 

Point au Sablo (U. S. L. S.) .__._..- 
Point Lookout (U. S. L. S.) .._.__.- 

Point au Sable (U. S. L. S I.. ... . . . 
Point Lookout (U.  S. L. S.) ..-..... 
Laidlaw (U. S. L. S.) ___..._.___... 

Point au Sable (U. S. L. S.) __.._.-- 
Wilber (U. S. L. S.) _._._______._.-. 

Greenbush (U. S. L. S.) ....___._... 
Point au Sable (U. S. L. S.) --...... 
Wilber (U. S. L. S.)- __._______._... 

Oreenbush (E. S. L. S.) ______..._.. 
Hayes (U. S. L. S.) __________..._.. 

Henry (G. S. 1,. S.)- -. . . _ _ _  . . . . . . . 
Oreenbiish (U.  S. I,. S.) _____....._ 
Hayes (U. S. L. S.) __________...._. 

Henry (C. S. L. S.) .______._..._._ 
nfills (u. S. L. S.) ________......... 
nayw (U. S. L. S.) _ _ _ _ _ _  ~ ____..._. 

St .  Clair (U. S. 1,. S.) _._____...___.. 
Atkins (U. S. L. S.) ___._..____.__... 

St. Clair (V. S. L. S.) ._.______.____. 
Atkins (U. S. L. S.) ___.______._____. 

St. Clair (U. S. L. S.) ____________.- 
Atkins (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
St. Clair (U. S. L. S.) ____..______.. 
Atgins (U. S. L. S.) ______________.. 

Atkins (U. S. L. S.).. _______.__.... 
St. Clair (U. S. L. S.) __..___.__.... 
Lenor (U. S. L. S.) _________.____.. 

St. clair (U. s. L. S.) _____.._.._. - -  
Lenox (U. S. L. S.) _ _ _ _  ~ __.._..._.. 
Avoac (U. S. L. 6.) ________.__.__-. 

Atkins (U. S. L. S.) _______..___._.. 
Worth (U. S. L. S.) _______...__._.. 

Atkins (n. S. L. S.)- _ _ _ _ _  ~ ______... 
Hillock (U. S. L. S.) _____________.- 

Atkins (U. S. L. EL)---- ______.._... 
Hillock (U. 8. L. S.) _ _ _ _  ____. .. . . . . 

Hillock (U. 8. L. 5.)- __________.... 
Blackwell (U. S. L. 6.) _______.._.-. 

Worth (U. 8. L. S.) ________.__._... 
Applegate (U. S. L. 6.) _______.__.. 

Nun (U. 9. L. 8.) __________._.___.. 
Applegats (U. S. L. S.) _______.__.. 

Worth (U. 8. L. S.) _________.___._. 
Nun(U.8.L.S.) _ _ _ _ _ _ _  ~ ___....... 
Lexington, tallest church 

Speaker (U. 5. L. 5.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cssh (U. 8. L. 6.) ________________. 
Applegate (U. 8. L. 8.) 
McOwor CO. 8. L 8.) _ _ _ _ _ _  ~. __. . 
Applegats (U. 8. L. 8.) ___________. 

Applegate (U. 8. L. 8.) _ _ _ _ _ _  ~ _ _ _ _ _ _  
B d e r  (U. 9. L. 8.) ________________. 

Applegate (U. 8. L 8.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Basler (U. 8. L. 8.) 

Applegate (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Basler (U. 8. L. S.) _ _  - _ _ _ _ _ _  _ _  _ _  - _ _ _  

hparithu 
(meters) 

4. w 7 4 4  
4.614777C 
4.5784961 

4.33279s 

4. nzmi4 
4.4557769 

4.5832995 
4.0365911 

4.443555c 
4.42- 

4.4351682 
4.61400B 
4.4313459 

4.30802s 
4.4i48201 

4.18?1516 
4 3SBiB 
4. 193wW 

4.3495591 
3 WM22 
4.24630i9 

4. mi561 
4.166i32 

4.23.9518 
4.17M17 

4.2416i4 
4.1wi5f  

4.227373 
4.1iWiO 

4.247778 
4.46438 
4.27i192 

4.182605 
4.512i33 
4.428837 

4.0MW4 
4.029292 

4.332150 
4.318586 

4.1249i2 
4.238801 

3.880111 
4.172056 

3.978500 
3.937193 

3.458886 
3.831086 

3.736863 
3.81a360 

4. 241711 
4.1!?35w 
4.012491 

4.003750 
3.8961i5 

3.665538 
3.762839 

3.958601 
3.747256 

3.964692 
3.791416 

Distance 

Meters 

43,488.50 
41.188.60 
37,887.51 

21,517.90 
28,561.23 

17, 088. 83 
38,308.88 
10,879.06 

27.768.67 
28,598.60 

n, 237.56 
41.115.91 
26 ,M.  89 

20.365.86 
29, W1.4i 

15,210.78 
22.540.98 
15.618.39 

22.364.51 
9.8i4.21 

17,632.26 

16, 848.5 
14,680.2 

17,318.8 
14,805.3 

17,445. 1 
14, 745. 4 

16.880.0 
15,026.9 

17,692.0 
29,160.0 
18,931.8 

15,226.7 
32. .56X 6 
26,843.4 

11,6111.7 
10,697.7 

21,485.7 
20,825.0 

13,334.4 
li, 332.6 

7,587.7 
14,881.3 

9,517:O 
8,653.5 

2,876.6 
6,777.8 

5,455.9 
6.462.0 

17,449.3 
15,613.8 
10,291.8 

10.088.7 
7,873.6 

9,237.2 
5,792. 1 

9,090.8 
5,588.0 

9,219.2 
6.188.1 

Feet 

142.678.5 
135,132.9 
124,302 6 

70,596.6 
93.704.6 

58.095.0 
125,685.0 
35,692.4 

91.104.4 
87,265. G 

89,361.9 
134,894.4 
88,578.9 

66,817.0 
97.904.9 

49, w. 0 
73.953.2 
51,241.3 

73,374.2 
3 2  395.6 
57,848.5 

55,277 
48, I63 

56,820 
48,574 

57,234 
48,377 

55.360 
49,301 

58, M5 
93,669 
62,112 

49,956 
106,836 
88,069 

38,185 
35,097 

70,491 
68,323 

43.748 
56,865 

24,894 
48,757 

31,224 
28,391 

9,438 
n, 237 

17,900 
21, mi 

57,248 
51,228 
33,766 

33,093 
25,832 

30.306 
19,003 

28,825 
18,333 

30,247 
20.296 



GEOGRAPHIC POSITIONS-Continued 

L a k e  St. Clair to Thunder Bay-Continued 

3 ,  ,I 

43 31 58.413 
82 39 20.187 

43 26 47.670 
62 36 45.661 

43 39 23.501 
82 38 38.439 

43 37 01 .30  
82 35 52915 

43 31 52.963 
82 34 43.M9 

43 30 06.28 
82 34 09.24 

43 30 06.80 
82 34 04.94 

43 31 34.88 
82 44 1i.38 

43 31 37.82 
82 43 46.51 

43 34 23,s 
82 35 39.36 

43 34 '22.43 
82 35 49.55 

43 33 44.88 
82 56 08.14 

Station 

0 ,  t t  0 ,  t, 

34 24 21.0 214 22 12.1 
137 03 59.5 316 59 50.5 

353 4S 19.3 l i 3  45 52.2 
114 07 06.4 2% 03 11.3 
160 05 58.6 340 04 12.2 

3 57 13.7 163 53 44.9 
60 55 06.7 210 50 2S.6 

2fi 26 22.5 206 23 59.6 
139 43 06.0 319 41  11.8 

91 34 30.1 271 31 19.2 
l i 0  40 00.4 350 39 12.2 

116 23 25 2% 19 51 
167 00 34 347 00 11 

9 02 55 1s9 01 37 
115 57 11 295 53 34 

117 58 09 297 50 57 
171 20 06 3-51 19 21 

116 34 07 296 26 33 
167 09 22 347 OS 17 

344 48 51 164 49 30 
47 51 24 227 48 52 

342 03 59 162 04 4s 
46 4 i  Zi 2 2 G  45 02 

161 22 3 i  341 20 14 
213 13 56 33 18 36 

Supplcmmfary poinls-Continued 

Greenan (U. S. L. S.), 1908 (d. m.) _____________----. 

Basler (V. S. L. S.), leoB (d. m.) ________________-__. 

Wendt (U. S. L. S.), 1909 (d. m.) ________________---. 

Quast (U. S. L. S.), 1909 (d. m.) ________.___________. 

Conklin (V. S. L. S.), 1939 (d. m.) 

Forester, church (U. S. L. S.), 1909 1 

Forester, town hall (V. S. L. S.), 1908 1 ___.______.__. 

Deckerrille, Presbyterian Church (U. S. L. S.), 1908 

Deckerrille, school (U. S. L. S.), 1908 1- _______- - - - -  

Richmonddle, church (U. S. L. S.), 1909 1 

Richrnondrille, school m. S. L. S.), 1909 1 __________. 

Argyle, Catholic Church (U. S. L. S.), 1906 1 _______. 

Palms, Catholic Church (U. S. L. S.), 1806 1 _______._ 

Freiburger, Lutheran Church (E. S. L. S.), 1906 1- - - 

F o r e s t ~ l e ,  Lutheran Church (U. S. L. S.), 1909 

Forestrille, Methodist Church (U. S. L. S.), 1909 1. 

Pdwi l l e ,  Catholic Church (U. S. L. S.), 1806 

Qerman Lutheran Church (U. S. L. S.)1__________._. 

Page Milk Co., stack (n. S. L. 

Bad Axe, church (V. S. L. S.), 1906 1 

Bad Axe, standpipe (U. S. L. S.), 1906 1 

Bad Axe, school (U. S. L. S.), 1906 1 _ _ _ _  ~ 

StaRord (U. E.. L. S.), 1008 (d. m.)* _______.__ ~ ._____ 

Port Hope (U. S. L. S.), 1W (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Rubicon (G. S. L. 6.), 1908 (d. m.) _______________.. 

Huron (U. S. L. 6.), 1908 (d. m.) ___________.___._._ 

Port Mop+', Lutheran Church, (V.  S .  L. S.)] .____.._ 

Port Hope. Methodist Church (V. S. L. S.)I- .---.. 

Port Hope, Presbyterian Church (G. S. L. S.)! 

1 No check on this position. 

I I 

43 36 50.51 
82 45 54.48 

43 3 i  25.41 
82 54 43.97 

43 39 39.35 
8: 38 17.64 

43 39 38.M 
82 39 3FG4 

43 43 23.211 
82 47 57.i38 

43 45 12.54 
82 55 28.44 

43 42 46.73 
82 55 48.05 

43 48 16.62 
82 59 41.52 

43 48 05.59 
82 59 49.24 

43 48 14.2i 
82 59 4 2 3 2  

43 58 32.58 
82 47 42.84 

43 56 41.223 
82 47 17.641 

43 53 24.i42 
82 44 56.W 

44 0 1  11.908 
82 48 X . l i 7  

43 56 26.85 
82 43 06.78 

43 56 22.10 
82 42 58.M 

43 5fj 29.93 
82 42 56.12 

1.50 07 21 
B2 48 05 

0 17 41 
!25 34 31 

5 3.. 18 
59 52 29 

80 22 18 
54 45 13 

25 29 52.4 
i 5  20 35.1 

145 37 58.9 

94 00 50 m 24 59 

59 39 33 
180 15 40 

321 37 34 
6 5 2 3 0 9  

2-58 43 21 
319 13 42 

160 15 05 
S21 13 21 

23 0 1  44 
110 32 43 

29 35 3 i .3  
1iO 43 02.9 

54 06 59.8 
L52 35 42 3 

348. 53 15.9 
94 44 55.1 

23 34 26 
04 33 26 

25 41 54 
95 51 38 

25 12 26 
93 26 41 

330 05 00 
112 48 28 

180 17 40 
45 38 13 

185 37 3.5 
239 4 i  36 

110 22 5 i  
234 41 14 

205 28 5 2 6  w 12 3 3 4  
325 34 17.5 

2i3 52 45 
2 2 2 8 2 0  

239 36 56 
0 15 41 

141 40 16 
245 17 59 

78 47 52 
139 1G 29 

80 19 31 
141 16 (u 

2M 57 52 
290 24 0.5 

209 31 2 i  i 
3 3  42 4 3 3  

ZM 01 12 6 
332 3L 04 5 

1ffi S? 46 0 
274 36 4i.3 

203 3 09 
274 30 32 

205 40 32 
2i.5 48 39 

20.3 11 02 
2iJ 23 39 

Distance 

To station 
Logarithm 
(met e rs ) 

hIcGrecor (C. 9. I,. S.) __________.. ~ 

Palms (U. s. L. S.) _____.-_-_-_-- --. 

hpplegate (U. s. L. S.) .... ----. - - - -  
McGreeor (U.  S. L. S.) ________..... 
Grccnan (V. S. L. S.) ___.-_.___--... 

Greenan (U. S. L. S.) ________.__.-.. 
l'alms (U. S.  L. S.) ___.________..-.. 

Orcenan (U. S. L. S.) __-.---__--.--. 
Wendt (U. S. L. S.) __.____._____.--. 

Qreenan (17. S. L. S.) __________---.. 
Quast ( C .  8. L. S.) ____________--... 

I Greenan (U. S. L. S.) _._____.___._.. 
Conklin (E. S. L. S.) ___.___.___._.. 

Applegate (V. S. 1,. S.) ____.__.__-.. 
Greenan (U. S.  L. S.) ___.__.__.__--. 

A m l e  (U. S. L. S.) ___----------.- -. 
Palms (U. S. L. S.) ___.___________._ 

A r c l c  (U. S .  L. S.) .__._____.___.-.. 
Palms (U. s. L. S.)-- _.-.-.----- - - - -  

Conklin (U. S .  I,. S.) ._.__..____.-.. 
Greenan ( G .  S. L. S.) _.___._._._--.. 

Conklin (U. 5. L. S.) ._......_._.--. 
Greenan (U. S. L. S.) _..._.___._.-.. 

Appin (U. S. L. S.) ...._....____.-.. 
Pollum (U. S. L. S.) __.___._.___-- -_ 

3,872195 
4.075342 

3,995135 
3.925194 
4.oos320 

4.138876 
4.014595 

4.019222 
3. i W 7  

3.794120 
3. M S 4 i  

3.8917i1 
3.528i99 

4.208i95 
3.89610i 

4. m m  
3.979492 

4.217709 
3.9s1325 

3.6s3.539 
3.825246 

3.685570 
3.812182 

4.161498 
4.219143 

Pollum (U. S. L. S.) ______.______ _ _ _  
Palms (U. 6. L. S.) ___.___..._______ 

.4rKyle (U. s. L. S.) 
Pollum (U. s. L. S.) ___---.___.__..- 

Greenan (U. S. L. S.) _______._._._._ 
Palms (U. S. L. S.) _____._____.__.._ 

Wendt p2. S. L. S.) __.______..__.__. 
Palms (6. S. L. S.) _________...___._ 

Pollum (E. S. L. 9.) ._.__.__.._.._.. 
Appin (V. S. L. S.) .____...___.___.. 
Verona (U. S. L. S.) .___._..__.__.._ 

Popple(U.S.L.S.)  ._.-- - - -  -.-.... - -  
Verona (U.  s. L. S.) .___.-..._._...- 

Appin (U. S. L. S.) ..___.-..._._._.- 
Dingham (U.  S. L. S.) ____..__.__... 

Binsham (U. S. L. S.) .___._._.....- 
Popple (U. s. L. S.) ._.-- - - - -  .-... - - -  

Verona (U. S. L. S.) __._..._._..._.. 
Bingham (U. S. L. S.) ._._..___.__.. 

Verona (U. S. L. S.) __._.-._._..._.. 
Dingham (U. S. L. S.) .__...__..__.. 

Verona (U. S .  L. S.) __._..._._._._.. 
Port Austin (U. S. L. S.) ....__.___.. 

I Verona (U. S. L. S.) _..__.._..__.__. 
Sta5ord (U. S .  L. S.) _.___..___._.___ 

I Verona (U. S.  L. S.) _...__.__.__.__. 
Port Uope (G.  S. L. S.) _._..__..___. 

StaRord (U. S. L. S.) __._..._..._.__. 
Port Austin (U. S. L. S.) ....__..__.. 

Rubicon (V. S. L. S.) .._....__...__. 
Port Hope (U. S. L. S.) .._..._._._.. 

Ruhicon (U.  S .  1,. S.) ._.._..__._.__. 
Port Hope (U. 8. L. S.) .__.._____ ~ . -  

Rubicon (17. S. L. S.) ._.._.___.___._ 
Port Hope (V. S. L. 6 . )  _.___________ 

3.9il f iW 
2.904682 

3.526306 
4 003055 

4 155166 
4.040944 

3.128199 
3.97833 

3.616'256 
4 20i922 
4.102755 

4. 196504 
3.88418 

3. i 6 M 3  
3.551647 

3.926401 
4.042342 

3.9.50431 
3.818487 

3.940542 
3.924059 

4 291777 
4.248100 

4.212089 
3.541898 

4.140579 
3.834518 

3.699859 
4.195328 

3. 787591 
3. i49133 

3. i W i 7  
3.763894 

3.8004% 
3. i W 1 2  

Meters 

7.450. i 
11,894.4 

9,sss. 7 

IO, 1'93.4 
8,417. i 

13,768.2 
10,341.8 

10,452.5 
5,136.8 

6.224.7 
9,657.1 

7,194.2 
3,379. 1 

16, 173.2 
7,672.4 

15.933.8 

16,508.6 

9,538.8 

9,579.1 

4,825.5 
6,687.2 

4, MS. 1 
6,469. 1 

9,368.9 
802. 9 

3,359.7 
10,070.6 

14.294.4 
10,888.6 

1.343.4 
9.523.6 

4,428.5 
16, 140.7 
12,669.4 

15, 721.9 
7,659.2 

5.888.3 
3,561.6 

8,441. 1 
11,024 1 

8,921.4 
8,288.7 

8,720.5 
8,395.7 

19, 132. 7 
17, 717. 4 

16,296.3 
3,482.6 

13,822.3 
6,831.5 

5,011.4 
15,6i9.3 

6, 131.8 
5,812.2 

6, OiJ. 0 
5,806.2 

6.316. fi 
5,842. i 

Feet 

2t, 445 
39,024 

32,443 
?i.  617 
33,443 

45, I 7 1  
33,930 

$2 
20,422 
31,683 

25.571 
11,086 

53,062 
25,828 

52,2i6 
31.295 

54,162 
31, 
15,832 
21. wl 
15,908 
21,290 

4 7 , m  
5'4 341 

30, 735 
2,631 

11.023 
33, 

46,898 
36.052 

4,407 
31,245 

14,529 
5% 955 
41, 5G6 

51,581 
25,129 

19.319 
11,685 

27, 694 
36,168 

29. n o  
2i, 194 

28.811 
2i, 545 

fi2, Til 
3.128 

53.465 
11,426 

45,319 
22,413 

16,442 
51,441 

20,117 
18.413 

19,925 
19,049 

20,724 
19.169 



GEOGRAPHIC POSITIONSContinued 

Lake St. Clair to Thunder Bay-Continued 

0 ,  ,, 
44 04 55.300 
82 58 56.615 

44 04 04.62 
82 57 33.857 

44 02 4232 
82 59 M85 

44 41 09.16 
83 18 26.32 

44 43 Zi.31 
83 18 28.41 

m 

0 ,  ,, 0 ,  I1 

15 46 45.2 195 45 55.7 
61 45 16.4 241 33 47.0 

135 48 30.8 315 33 4'1.1 

40 14 44.0 220 12 56.9 
130 19 25.8 310 18 28.2 

182 33 23 2 3 3 2 8  
218 32 23 38 33 26 

15 47 50 195 46 15 
147 33 38 327 30 23 

11 12 44 191 11 11 
131 22 52 311 19 38 

Distance 

Port Austin (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Oak Point (U. S. L. S.) _.__________. 
Point au Sable (U. S. L. S.) ________. 

Port Austin (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Port Austin Lighthouse (U. S. L. S.)- 

Port Austin Lighthouse (U. S. L. S.1- 
Pointe aus Barques (U. S. L. S.) _ _ _ _  
Oreenhush (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Henry (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oreenhush (U. S. L. S.) ____________. 
Henry (U.  S. L. S.) _______________.. 

Latitude and 
longitude 

3.766@44 
4 . 3 W  
4.605024 

3.724969 
3.382944 

3.613693 
3.511806 

4. W 1  
4.055416 

4.178326 
3.Bo(j812 

Bertrand (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ -  ~ 

Carlisle (U. S. L. S.) _______________-  
Galena (U. S. L. S.) ________________-  

4.3G47233 
4.4437544 
4.3817743 

David.-. . -. . _ _  -. _ _ _  _ _  - _ _ _ _ _  _ _  -. - .. . 
Stephensrille. - - _ _ _ _ _ _  _ _ _  _ _  - -. .. 
Azimuth mark. 

Divis _._._...._..___________________ 
David. ____..._..._________--.------ 
Stephensrille. ._____________________ 
Azimuth mark. 

Diris _____._.__.._______.___________ 
Henley ... . . . . . -. ._____________ _ _ _ _  ~. 
Azimuth mark. 

Van Auken--. __.___ ~ _ _ _ _ _ _ _ _ _  _ _  __. . 
Divis _____...____________ _ _ _ _ _  _____. 
Henley.. _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  .. 
Azimuth mark. 

Van Auken _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Thunder .... ..__________________--.. 
Azimuth mark. 

Bangor ___._ _ _ _  -. _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  __. . 
Van Auken _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. 
Thunder ___________.________________ 
Azimuth mark. 

Bangor _________.__________--.----.. 
Brandvine.  - ____________________. . 
Azimuth mark. 

Leiisen _..____._____________________ 
Bangor __._...__.____________________ 
Brandywine.. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Azimuth mark. 

Laifsen... . - ._. . ____. _ _  - _ _ _ _  _ _ _ _ _ _ _ _ _  
Catt. ___..-. - -..___.__-_____________ 

4.362026! 
4.4017iiI 

4.2431851 
4.446533. 
4.210048: 

4.264848: 
4.449097 

4,216790: 
4.Zi8595. 
4.163038' 

3. Q60854: 
4.35276S 

4.25750% 
4. pio87:  
3.923550 

4. !2%%45: 
4 462411t 

4.31441% 
4.346089: 
4.2(238051 

3.988253: 
4.3156441 

Station Azimuth Back azimuth 
Meters Feet 

To station 

(meters) 

Supplemcntarg p0inb-C ontinned 

Port Austin Lighthouse (U. S. L. S.) 5,835.0 
25.098.1 
40.2.73.9 

5,308.5 
2,415.1 

4,108.6 
3,250.2 

10 938.1 
11: 374.9 

15,077.4 
8,070.7 

19.144 
82, 343 

132,132 

17,416 
7,924 

Pointe aux Barques (U. S. L. S.), 1mS (d. m.) 

Port Austin, Roman Catholic Church (U. 6 .  L. SJ1. 

Torey (C. S. L. S.), 1905 (d. 

Pierson (U. S. L. S.), 1935 (d. m.)t 

13 .W 
10, rn 
35, 
37,319 c, 

m 
0 
tc 

z 
Q 

49.460 
26,4i9 

East shore of Lake hlichigan, southern section 

127 19 58.23 
161 35 58.91 
195 08 10.09 

23,159.19 

24,086.53 
27,181.42 

i5.981.4 
91, 146.2 
70, 023.9 

41 54 19.264 
86 35 58.614 

41 54 32624 
86 20 50.410 

42 00 55.435 
66 31 43.569 

30i 1 1  05.27 
341 31 45.38 

15 11 11.96 
0 13 02 

9 55 13.23 
88 5 i  22 24 

308 04 46.76 
334 24 55.99 
25 41 29.44 

358 29 04 

I Azimuth mork. 

Rertrand (U. S. L. 6.) __.___________ 4.1658910 
Bald Tom 2 ____________________---- 4.3209178 

14,651.80 48,070.1 
20.937.16 68,691.3 

1S9 .54 00.32 
2- 47 15.60 

128 12 03.49 
I.% 30 59. 18 
205 38 38.89 

David _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.2815826 
Bertrand (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.46%657 
Bald Tom 2 _______________._________ 4. l3zMl9 I 19,124.17 62,743.2 

13,561.32 44,492 4 
29. w. 77 95,422.3 I -4zimuth mark. I 

D i m  1932 (d. m.) 

Eenley, 1932 (d. m.) 

42 06 08.574 
86 14 50.322 

42 08 56.301 
86 26 SS.402 

42 14 42.939 
86 08 04.679 

42 15 21.923 
86 20 52.936 

42 19 12.iO8 
86 05 19.918 

42 19 32028 
56 18 29.643 

42 26 53.910 
85 59 50.680 

42 29 01.422 
86 14 36.g38 

42 32 09.112 
B6 00 07.159 

12 36 13.653 
58 12 42153 

12 40 54.304 
36 07 38.488 

12 42 
?5 59 27..801 

201 04 0 8 . i O  
247 22 Si. 16 

10; 15 44.i5 
162 24 36.47 
203 48 31.37 

210 21 26.21 
H i  32 23. 13 

03 58 22.98 
154 02 53.67 
215 08 23.45 

2w 23 07.9; 
251 29 li.65 

91 57 43.03 
121 58 W.R 
203 01 38.10 

207 51 33.86 
241 51 07.52 

101 04 47.09 
145 00 40.21 
186 49 46.79 

li7 47 08.50 
253 39 3231 

113 44 00.13 
134 31 09.20 
191 05 58.58 

147 38 03.68 
!I8 35 27.35 

82 38 29.43 
!&3 55 40.31 

21 08 09.67 
67 34 15.93 

228 31 00 

2117 07 36.38 
342 20 30.10 
23 51 42.49 

358 11 19 

30 25 58.55 
67 4.5 04.63 
8 3 2 8 2 8  

2i3 49 46.44 
333 58 55.21 
35 12 28.E 

291 31 16 

24 21 58.82 
71 39 45.42 

314 57 46 

Zil 48 51.30 
301 51 23.73 

23 03 14.50 
242 32 04 

27 55 15.80 
62 03 41.85 

214 52 18 

280 54 48.73 
324 54 24.60 

16 52 23.72 
187 29 30 

357 46 57.37 
73 49 20.04 

293 35 20.38 
314 22 27.74 
11 07 16.19 

182 19 04 

327 32 58.13 
38 38 53.06 

243 05 40 

2 38 56.08 
74 01 13.05 
90 47 07 

23.015.81 
2s. B1.H 

17,505. cn 
27, 959.71 
16, 219.9. 

18.401.Z 
28,125.3l 

17,651.8; 
IS. 993.01 
14,555.81 

9, 138.0( 
22, 530.2 

18,092 w 
16,868.9: 
8,385.9 

16.100.7 
29, ooo. 9: 

20.6'26.2: 
p 186.5: 
18, 357. 1E 

9.733. 16 
ZO, 684.46 

18,800.77 

13,591.76 

19,195.25 
11,083.87 

19,434.51 
11,620.72 

24,604.86 

75. 511.2 
82, 748.9 

57, 434 1 
91. i31. 3 
53.214.8 

60,371. 6 
92.274.4 

5i, 912.8 
6 2  313. 1 
47.755.4 

29,980.5 
73,917. 9 

59.360.0 
55.344.1 
2'7,512.8 

52,823.7 
9.5, 14 i .  2 

67. 671. 2 
72, 780.3 
60,226.8 

31.932.8 
61,8623 

61.682.2 
80.921.3 
44,592 3 

62.976.4 
36,364.7 

63.761.4 
38,125.6 

Van Anken, 1932 (d. m.) 

Thunder, 1932 (a.m.) _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _____________._ 

Bangor, 1932,r. 1934 (d. m.) _________ ~ 

Brandyuine, 1932,l. 1937 (d. m.) _______________. ..-. 

Eotman, 1832 (d. m.) 

Meiste, 1932 (d. m.) ____-_-_____________-----------.- 

1 No check on this position. 

Walker-- - _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___. 4.2885736 
Kotmsn _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  4.0652329 
4zimuth mark. I 



GEOGRAPHIC POSITIONS-Continued 

East shore of Lake hfichigan, southern sedion-Continued 

Zeeland ___....______________________ 
Park ____. . ___.______________________ 
Azimuth mark. 

De Jmge 
7elaud _.___________________________ 
Park .__.___.._______________________ 
Azimuth mark. 

Park ._______________________________ 
Olive ____.___________________________ 
De J n m - - -  _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - 
Zeeland _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

De Junge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Olive _____....______________________ 
Azimuth mark. 

De J m g e  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Olire. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Rasymound _._______________________ 
Azimuth mark. 

Aebig _.__.._._______________________ 
Rasymound _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

Jones _ _ _ _  _ _  . - ~  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Aebig _____._________________________ 
Rosmound ._.______________________ 
Reference mark No. 2. 

Norton _____.________________________ 
Jones.. _ _  - _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Station 

4.1283703 
4 4183628 

4.26'27478 
4 2898028 
4.1413989 

4.1529311 
4.0079896 
4 Of09817 
3. I1105010 

43010040 
4 1042660 

4 2088562 
4.4516193 
4.3343135 

4.1085451 
4 4052692 

4.3123960 
4.3922326 
4.1683640 

4.0-7 
4 3656821 

Principal pointdont inued.  

Haddock, 1932 (d. m.) .._________________._-----....__ 

Azimuth mark. 

Achig. ... .-- _ _  _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jones.. ___..._______________________ 
Azimuth mark. 

Prim.- tra- station KO. 39 Y (V. S. G .  S.), 1932 
(d. m.). 

43131322 
4.2382385 

Primary t rarem station KO. 37 Y (U. S. 0.8.) e m u -  
tric, 1932 (d. m.). 

6t. Joe, 1932 (d. m.) 

Gangatuck, 1932 (d. m.) 

Primary travem station No. 53 Y (TJ. S. 0. S.) emu- 
tric 1932 (d.). 

buth Haven, 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

&land, 1932, r. IS34 (d. m.) 

Park, 1932, r. 1934 (d. m.) _ _ _  -. - ..____ _ _ _  

De Jnnge, 1932, r. I934 (d. m.) 

Olive, 1932 (d. m.) 

Crisp, 1932 (d. m.) 

Rosymound, 1932, r. If134 (d. m.) 

Aebig, 1832, r. 1934 (d. m.) 

Jones, 1932, r. 1934 (d. m.) ________.__.._____________ 

h'orton, 1932, r. 1934 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Grand Haven, 1932, r. 1934 (d. m.) 

Casnovia, 1832 (d. m.) 

Latitude and 
longitude 

0 , 0 

42 42 24.887 
66 10 12385 

41 53 05.580 
86 29 39.492 

42 08 14.977 
66 I8 29.801 

42 05 45.678 
86 29 38.768 

42 39 40.641 
86 12 32.661 

42 22 29.991 
86 I4 40.124 

42 2.5 08.908 
66 16 14.286 

42 50 21.835 
65 59 16.5S9 

42 47 05.102 
86 12 30.635 

42 57 37.118 
85 59 35.817 

42 54 33.853 
66 12 23.956 

42 52 40.9i6 
86 05 22111 

43 01 23.561 
86 13 22 972 

43 06 20.918 
85 59 08.807 

43 12 44.331 
86 02 49.478 

43 08 51.231 
86 17 00.889 

43 03 23.125 
66 14 13.187 

43 15 32.463 
85 50 37.713 

Azimuth 

0 , t, 

268 19 35.23 
308 34 17.69 
323 58 00.88 

16 35 50.59 
139 44 48 

I04 36 5233 
168 51 33.32 
266 08 45 

96 16 4490 
166 01 38.73 
307 41 25.03 
259 18 n 
212 02 41.36 
253 14 58.21 

17 46 49.22 
183 19 29 

212 12 11.43 
251 13 44.72 

1 56 25.55 
272 44 I9 

43 45 1249 
180 20 4270 
295 20 32.80 

197 13 04.44 
306 13 09.26 

16 36 13.20 mi 22 04 

1 01 18.77 
45 25 55.B 

169 51 16 

251 19 51.85 
294 44 20.24 
339 58 35.84 
253 28 12 

358 08 17.11 
42 07 23.24 
24 38 43 

251 56 21.23 
293 26 33.15 

0 38 49. 13 
238 53 33 

43 15 15.76 
110 02 11.99 
220 38 42.61 
ZVi 19 21.40 
271 12 45 

290 22 21.48 
353 57 19.98 
300 03 43 

2 10 08.42 
39 36 36.82 
64 41 01.58 

B 5  58 09 

337 07 50.11 
34 20 36.33 

I77 11 18 

249 24 30.76 
280 44 02.59 
340 20 33.38 
313 09 26 

159 28 57.54 
221 40 36.25 
254 54 05.61 
342 52 21.35 
274 24 53 

34 11 29.95 
i 2  37 30.01 

274 15 32 

Back azimuth 

0 , 0 

88 26 52.48 

144 04 50.71 
196 34 09.11 

128 36 02.04 

284 32 39.14 
348 50 10.38 

2i6 11 03.70 
346 00 0267 
127 43 52.30 

32 04 28.92 
73 22 26.78 

197 45 25.63 

32 13 46.53 
71 17 04.11 

181 56 19.12 

223 42 37.87 
0 20 44.85 

115 26 50.17 

17 14 10. 15 

196 34 41.98 
1% 20 30.25 

181 01 11.15 
225 18 30.48 

71 28 51.62 
114 53 11.74 
160 00 09.62 

1% os 30.20 
221 58 35.94 

72 05 04.48 
113 35 B.87 
180 38 44.45 

223 10 24.30 
289 57 24.87 
40 42 38.43 

117 23 30.03 

110 31 45.51 
173 58 00.20 

182 09 49.99 
219 n 3445 
244 31 18.34 

157 10 21.05 
214 13 23.33 

69 34 13.38 
100 56 15.48 
160 23 02.24 

339 n 02.94 
41 48 23.71 
75 04 23.33 

162 52 55.62 

214 05 40.20 
2.52 29 08.76 

To station 

Me%- _ _ _  _ _  _ _  _ _ _ _ _ _ _ _ _  _ _ _ _  - _ _  - _ _  . 
Kotmau _ _ _ _  . ...................... 
Walker-_.------------------------- 
Johnston ____. ._____________________ 
Azimuth mark. 

Bald Tom 2 _._. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Stapheusville. _ _  - -. . - - _ _  - - _ _ _ _  - 
Olendora, Trinity LutheranChurch 

Heuley- - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Thunder .__________________________ 
Divis.. ___..____.._________________ 
Reference mark No. 1. 

b a s  of cross on steeple. 

agarithm 
(meters) 

4.1665777 
3.6514332 
4.3iol%20 
4.0774504 

3.9557453 
4.1695406 

4. o6wm 
41327581 
3.80454s3 

3.8413498 
4.20523a 

3.9732961 

3.7774570 
3.84%S1 
3.80554m 

3.8807711 

4.1521079 

3.8757179 
4. aww3 
4.0352731 

4.08199iO 

Zeeland . . - - - -. - - - - _ _ _  _ _  _ _ _  _ _  _ _  - - - 
Meisto --.. ._______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Haddock.. -. . . __. -. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Reference mark No. 1. 

4.2796418 
4 m o o 3  
3.9638925 

Distance 

Moters 

14.674 99 
4,481. 60 

27,479.13 
11,952 21 

9,031.20 
14.775.45 

11, 748.08 
13,575.57 
6,376.00 

6,939.85 

9,403.64 

5.990.42 
7,073.80 
6,390.65 

16,041.19 

7,599. 26 
12078.06 
14,194.10 

7. 511.35 
IR. 573.48 
10,846.09 

14.30667 
20,%49.41 

ID. 038. Bc 
19.620. OC 
9 , 2 0 2 . ~  

13.439. ia 
26,264. li 

1% 312.51 
19,489.5s 
13,848.3 

14,221. 
10. 185.6 
12 049.g 
9,343.3: 

19,ggs.N 
12,713. S 

16, 175.44 
28.291.Oi 
21,395. o( 

12,839.41 
25,425.4E 

20,530.33 
24,673.60 
14,667.77 

10,812.02 
23,210.37 
21,180.9s 
3,860. 73 

20,565.17 
17,307.67 

Feet 

4% 146.2 
14,703.4 
77, 031.1 
39,213.4 

29.629.9 
48,475.8 

38,536.9 
44,539.2 
20,918.6 

22 768.5 
52,628.5 

30,851.8 

19.653.6 
23,208.0 
20.868.7 

24.931.9 
39,626.1 
46, SX. 5 

24,643.5 
Go. 936.5 
35,534.2 

46. ai. 8 
68, i31. 5 

62,463.5 
64.3iO. 1 
30.191.0 

44,091.4 
86,168.2 

60.080.3 
63,942 1 
45,434.2 

46,MG. 8 
33.417.5 
39,533.5 
30,653.9 

65.612. 7 
41,711.0 

53,068.9 
92, 818.3 
70, 193. 6 

42, 124.0 
63,416.8 

67,356.6 
80,950.0 
48,122.5 

35,472.4 
76, 149.4 
69,491.3 
12,666.4 

67,470.9 
66,78). 6 



GEOGRAPHIC POSITIONSContinued 

East shore of Lake Michigan, southern section-Continued 

Principal points-Continued 

Dietrich, 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Kent, 1931. r. 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ballards, 1931, r. 1934 (d. m.) ____________________---. . 

Dake, 1932 (d. m.) ____________________--------------.- 

Station 

0 , ,I 

43 07 06.697 
85 49 14.032 

43 14 37.344 
85 44 46.124 

43 06 55.982 
85 43 18.750 

43 19 50.402 
86 24 02.270 

Latitudo and 
longitude 

Acbig ___._______.________---------.- 
rones. __. ___. . _ _ _ _  _ _ _ _  _ _ _  .. _ _  .- 
Cwnovia ._____________.___._.-----._ 
Azimuth mark. 

Dietrich-.  _ _  _____. ._____.___.__.._ 
Casnovia ... ____. .-- -. .___ _ _ _  _ _  .-. ..- 
Referena? mark So .  1. 

Dietrich. _ _  _______. _ _ _ _  ______._ .-. . 
Casnovia..- . - ~  _ _ _ _ _  .-- ________._._ _ _  
Kent .___.___.___._______.-.-----.-.. 
Church spire. 

Clayhank __.______._._____._.-.----- 
Middlecamp _________. __.___._.____. 
Twin Lake ....-.- __.____._._____ _ _  .. 
Jones. _ _  -. _ _ _  .- .-. ._ .____ _ _  -. -. . _ _  
Norton ________________.___.-----.-.. 
Azimuth mark. 

4.1303361 
4.3251994 
4.1964308 

4.1816058 
3.9089005 

3.9063704 
4.2734535 
4.1581190 

4.30i5026 
4.4251123 
4.3040791 
4.4992880 
4.3512952 

84 02 58.96, 
119 35 58.78 
173 10 59.10 
336 40 51 

Supplementary points 

Kea Carlislc, municipal tank, finial light (Ind.), 1932. 

-a -4 -a 
Three Oaks, IVarrcn Fcatherbone Co., water tank, 

1932. 
I 
c1: 

Xiles, municipal standpipe, 1932 I -  - - - ______________. 

Bridgeman, municipal anter  tank, finial, 1932. _ _ _  - .- 
Cl 
T 

2w 56 13.13 
299 26 41.59 
353 10 02.48 

Benton Tiarbor, black municipal standpipe, finial, 

Benton Harbor, naker Vaater Co.,  white stack, 1932. 

1932.' 

Benton Tiarbor, High School, stack. 1932 1. ._______. 

Eaint Jo%ph, municipal standpipc, finial, 1932.. .-... 

23 35 06.87 
102 00 36.34 
253 34 28 

Saint Joseph, Berrien County, courthouse, dome, 1932 

203 32 0 2 8 9  
281 56 35.43 

Saint Joseph, Catholic Church, Steeple. 1932 _.______ 

92 23 04.76 
148 09 46.22 
172 07 39.86 
2-59 00 24 

4 1  42 26.207 
86 30 4 8 . m  

4 1  48 10.351 
56 36 40.236 

41 50 41.49 
86 1.5 0227 

41 56 33 .52  
86 32 44.901 

42 06 56.93 
86 27 04.Go 

42 07 37.155 
86 27 15.541 

42 OF, 08.50 
86 27 26.54 

42 06 41.21i 
86 28 4i.GY3 

42 06 31.855 
86 28 36.685 

42 06 30.546 
86 28 39.738 

272 19 01.23 
328 04 45.80 
352 06 39.07 

Azimuth Back azimuth 

163 31 40.90 
204 13 58.84 
258 37 38.05 
294 29 29.19 
334 54 33.12 
328 19 28 

343 28 44.79 
24 19 31.43 
73 47 40.02 

114 44 00.64 
154 59 21.78 

Dake.. . . -. _ _ _  ____. -. .-. _____. __. _ _  
Montague ___________.___.____-.-.-._ 
Middlecamp. ~ _.___ .-. .___ __._ .____. 
Twin Lake _____________._________-.- 
Azimuth mark. 

Claybank _ _ _ _ _ _  _____________._ _ _ _ _  .- 
Whitehall _._________ ._._____________ 
Twin Lake ..___.___.__ .____ ~.~ __.___ 
Dake--. ________._.___.___._________ 

3. W i S 9  
3.9408414 
4.2565552 
4.1423252 

4,1091726 
3.9408414 
4.3523206 
3.8730236 

42 0 2  59.f8 
91 06 34.97 

195 19 07.93 
a 2  02 06.20 
8 8 5 0 0 5  

221 59 51.46 
271 02 08.05 

15 21 34.16 
102 (19 00.23 

Xfontaguc, 1932 (d. m.) .________________________ ~ _ _ _ _ _  

Muskegon. 1932, r. 1934 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

43 '23 37.665 
86 25 55.803 

43 15 31.995 
86 16 08.731 

16B 31 26 ' 

165 33 47.68 

2i7 44 48.88 
339 57 43.17 

m 02 oaa 

162 00 36.1 
234 43 33.2 
339 25 49.7 

24 15 44.9 
184 48 53.2 
226 4 i  08.9 

5.5 22 33 
131 38 49 

189 54 2i.4 
2% 42 17.7 
322 24 13.0 

29 55 38 
182 12 44 

43 44 45.7 
189 09 17.2 
201 25 46.2 

i 6  57 49 
1 8 i  06 50 

211 02 55.8 
2% 25 12.3 

206 51 11.5 
257 05 03.7 

45 02 34.4 

44 25 17.9 
207 21 16.0 
256 59 21.7 

345 32 09.55 

97 56 09.18 
159 59 01.12 

91 06 34.97 

041 5; 09.2 
54 48 5 8 . 1  

159 29 36.6 

204 13 11.0 
4 49 21.0 

46 51 49.6 

235 li 28 
311 34 56 

9 55 08.4 
102 50 15. 1 
142 30 56.9 

209 52 31 
2 12 48 

9 09 2 8 . r  
84 31 38.8 

2-23 43 09.5 

254 5R 20 
i 07 09 

31 M 09.1 
i 8  32 0 6 . i  

2_F_ 52 l i . 4  
, I  11 50.7 

2'25 01 52.7 

221 24 38.3 
27 22 24.0 
77 06 10.8 

Norton _.__________ .- __.____ ~ ____.__- 
Dake _________._________.-----.---.- 
Tain  Lake ..-... __. _ _  _ _  .-. ___. _ _ _ _ _  
Jones _ _ _ _ _  ____._____._______________ 

To station 

4.0942423 
4.1246504 
4.1757762 
4.2732198 

Distenca 

5 26 37.i2 
126 48 23.95 
217 18 00.75 
295 55 55.il 

185 !@ 02.01 
306 42 59.22 

37 22 37.48 
1OG 05 0 3 . m  

Bald Tom 2 .____._________._ ____. --. 
Bcrtnnd (U. S. L. S A - .  _.____.._.. 
Carlisle (U. S. L. S.) ____.___.._...__ 

4.364250 
4.1408.W 
3.667568 

Gnlena (U. S.  L. 8.) ._____._____.__.. 
nald Tom 2... .-. ..- _ _  .. --.. ___. ... . 
Primary trarcrjc station No. 39 Y 

Bertrand (G. S. L. S.) ___..._____... 
David .___ __. _ _ _  _ _ _  _ _  .___ _ _  .- _____. . . 

Stephemrille.. _______.___ _._.___ 
David. .. . . _______..________._.__... 
Bertrand (V. S. L. S.) _ _ _ _  ._____.... 

Stephpnsville.. -. -. -. _ _  -. . . -. . -. . 
Henley ..---. ~ .___. __.___. -.- .. . ..___ 

St. Jot- .._..____...__ ~ ._._._.__.._.. 

(U. s. 0. SJ. 

4.114429 
4.057713 
4.124197 

4 .1W91 
4.030909 

3.913908 
4.227336 
4.3599[)7 

4.109447 
3.566535 

3 .677W ~.~ ~ 

1Ienley.. . . ___. . . .-. . ...- .-. .. .___ _ _  
Primary traverse station Xo. 37 Y 

3.393325 
4.083811 

(U. s. 0. S.) ecentric. 

Henley ...--. ~ ._.___..____. .___.___.. 
Primnry traverse station KO. 37 Y 

St. Joe. 
(V. 6. 0. S.)  eccentric. _ _ _ _ _ _ _  _ _ _  - _ _ _ _  -. . .. -. _ _  .. . 

St. Joe __.___...___ ._....__ ..____..__ 
nenley ....-. ~ .-.-. .___. ..- ._._.___.. 

3.4WO5 
3. 717461 

3. G9XG11 
4.155229 

3,304517 

Hrnley ...._._._._..__...__...-.--- _ _  3. f a i l 21  
Primary trawrse station X o .  37 Y 4.160840 

(U.  S. G. S.) eccentric. 

St. Joe. _._____._____.__.____._._____ 3. 287385 
Tienley ..._...._.._.._____.___.____.. 3. 704476 
Rimarv traVerSe station So .  37 Y 4.157575 

I (U. s: 0. S.) eccentric. 

Meters 

13 500.07 

15, 719.21 

15. 191. @I 
8, 107.75 

8.060.66 
18 769.53 
14,391.93 

20 300.31 
26: 614.13 
M, 140.91 
31,570.98 
22,454.23 

9 221.19 

18,053.24 
13,877.95 

21: 144. Go 

8: 726.53 

12,857. 98 
8 726.53 
22: 507.16 

7,464.89 

12.4z.45 
13 324.48 
14: 939.12 
18,762.03 

23.134.0 
13.831. 1 
4, 651.2 

13.014.8 
11.421.2 
13,310.6 

12.837.8 
10, i37.6 

8,201.8 
16. EN. 5 
22,808.5 

12.866.1 
3, €55.8 

4.7fd. 0 
2.473. 6 

12.128.6 

3.118.9 
5,21i. 5 

4.865.4 
14,432.4 

4.995.9 
14,296.5 

2,016. 1 

1,938.1 
5, om. 8 

14,373.9 

Feet 

44,291.5 
69,371.9 
51,572.1 

49.841.4 
a6, Mx). 2 

26,445.7 
61,579.7 
47,217.5 

66,601.9 
87.316.5 
66, On. 0 

103,579.1 
73,668.6 

30,253.2 
23,630.3 
59,229.7 
45,531.2 

42.184.9 
28.630.3 
73,842.2 
24.491.1 

40,759.3 
43,715.4 
49, 176.8 
61,555.1 

75.899 
45,378 
15,260 

42,699 
37,471 
43, 670 

42. 119 
35,228 

26,909 
55,382 
75.159 

42,212 
12,092 

15,617 
8.115 

39.792 

10,233 
17,118 

15,963 
47,514 

16.391 
46, DM 

6,614 

6,359 
lfi, 613 
47,158 

I No check on this position 

cn 
W 



GEOGRAPHIC POSITIONSContinued 

East shore of Lake Michigan, southern section-Continued 

St. Joe .............................. 
Iienley .............................. 
Primary trarem station No. 3 i  Y 

(ti. S. 0. S.) eccentric. 

Station 

3.2i1192 
3. iW335 
4. li1135 

Supplcmcnlory poinb-Continued 

Saint Joseph, I .  N-allaca Sons b: Co., aestern stack, 
1932. 

Denley .............................. 
St. Joe .............................. 

Hcnley ............................. 
St. Joe .............................. 

Saint Jmeph, lighthouse, 1932 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _.____. 

Saint Joseph, pierhead front range light, 1932 1 ____.__ 

Saint Jawph, south pierhead. light, 1932 1- ........... 

Saint Joseph, Whitcomb Hotel, spire on dome, 1932.. 

3.7156i1 
3.353181 

3.i213os 
3.32917 

Primary t r a r e m  station No. 37 Y ( G .  S. 0. S.), 193: 

Primary traverse station KO. 53 Y (U. S. 0. SJ, 1931 

Waterrliet, silrer municipal tank. finial. 1932.. -. . 

(d. m.). 

(d. m.). 

St.  Joe.. ............................ 
Ilenley .............................. 
Primary trarerse station No. 3i Y 

(ti. S. 0.  S.) eccentric. 

Bangor. black municipal tank, hid,  1932 ........... 

3.285199 
3. 69W2 
4.163628 

6outh IIaren, rear range light, 1932 1 _ _ _ _ _ _ _ _ _ _ _  _ _  .__ 

Primary traverse station h'o 53 Y 

Brandywine- ... .. 
Van Auken.. ...................... 
Dix-is ............................... 

Leiken .............................. 
Bangor .............................. 
\'an Auken.. ....................... 

(U .  S. G. S.) eccentric. 

South Haven, pierhead front range light, 1932 I __.__. 

South Elaren, Ererett Piano Co., mter tank, 1932 1. 

South Haven, Everett Piano Co., south stack, 1932.. 

South Haren, St. Basil's Catholic Church, steeple, 
1932. 

South Haven. municipal concrete storage tank, 1932. 

South Haven, mnnicipal standpipe, 1932-_ .......... 

Fennrille, black municipal water tank, finial, 1932..-. 

Douglas, municipal tank, tlnial, 1932 ................. 

Gaugatuck Lighthouse, 1932 1 ........................ 

East Saugatuck. church steeple, 1932 1 ............... 

Belvedere Farm, gray water tank, 1932 .............. 

Overisel, church steeple, 1932 I - - .  .................... 

Holland. north of State park m, Getz fsrm, tank 
1932.1 

Holland, Holland Furanm Co., tank, 1932 1 .......... 

Holland, Bush Lane Piano Co., tank, 1932 1 .......... 

1 No check on this position. 

1. io04874 

4.203563 
4.091597 
3 . 9 7 W  

4.245501 
3.282818 
3.896275 

Latitude and 
longitude 

0 I t? 

42 06 39.93i 
86 29 0 2 . X  

42 06 5i.81 
86 29 36.45 

42 06 53.76 
66 29 40.42 

42 06 54.84 
86 29 39.35 

42 06 38.593 
66 28 54.100 

42 08 15.429 
86 18 2i.021 

42 22 29..301 
86 14 38.136 

42 11 09.352 
86 15 39.895 

42 18 49.663 
86 06 37.859 

42 24 06.10 
86 17 06.09 

42 24 04.63 
86 17 16.64 

42 23 30.21 
@ 16 43.58 

42 23 3 0 . M  
86 16 42.245 

42 23 57.967 
86 16 56.i81 

42 24 06.605 
66 15 28.033 

42 24 14.691 
86 16 23.148 

42 35 42.003 
66 06 27.494 

42 38 35.282 
86 12 N 8 9 3  

42 40 36.48 
86 12 58.05 

42 41 FA).58 
86 05 37.62 

42 41 11.927 
8(i 09 56.744 

42 43 41.20 
86 00 29.33 

42 4 8  18.91 
86 12 26.08 

42 46 38.92 
86 05 58.32 

42 46 38.06 
88 05 53.86 

Azimuth 

0 I * #  

26 17 3i.8 
214 09 44.8 
258 32 11.3 

224 46 52 
1 22 09 

2 5  43 16 
3.59 02 07 

224 35 30 
359 38 27 

32 09 35.5 
212 00 43.4 
258 13 26.8 

61 09 05.1 

114 59 21.5 

1G5 55 5i.2 
237 41 30.0 
353 00 08.2 

211 55 0 6 . 2  
248 31 42.2 
14 38 23.6 

200 29 48 
211 25 53 

201 43 43 
11 13 55 

18 17 13 
195 48 08 

18 30 44.2 
195 38 13.7 
254 41 26.9 

198 50 02.1 
203 56 00.1 

14 31 39.7 

151 11 10.0 

256 22 02.8 

186 54 19.4 
195 19 56.0 
257 41 21.1 

307 05 50.8 
42 08 45.2 
96 33 28.8 

206 05 49.0 
238 23 25.7 
359 10 52.2 

182 57 12 
341 20 45 

2M) 02 50 
57 45 15 

51 35 10.1 
171 00 55.7 
279 47 18.8 

324 12 17 
62 14 19 

300 38 01 
2 43 10 

309 51 36 
36 25 19 

310 04 5 i  
36 59 34 

187 I8 37.0 

Back azimuth 

0 , ,, 
206 l i  13.6 

r8 39 15.8 
34 11 a5.2 

44 48 35 
181 22 07 

45 45 05 
1i9 02 os 
44 3; 18 

179 38 2i 

212 09 05.5 
32 02 01.0 
78 20 25.5 

241 09 03.2 

294 59 M.2 

345 54 03. 1 
57 46 35.9 

193 00 41.5 

31 59 40.6 
68 32 31.d 

194 37 25.3 

20 31 28 
31 26 28 

21 45 31 
191 I3 06 

198 16 02 
15 49 33 

198 29 31.9 
15 39 38.3 
14 52 49.3 

18 51 36.5 
23 56 28.8 

194 30 37.2 

331 10 38.8 
7 19 11.5 

76 32 35.2 

6 54 25.4 
15 21 07.7 
TI 52 30.7 

127 10 08.1 
222 a3 17.3 
2i6 29 15.2 

26 07 32.3 
58 28 53.3 

179 10 54.0 

2 57 30 
161 27 02 

80 07 01 
237 43 53 

231 33 24.4 
351 00 45. 1 
99 48 52.5 

144 12 59 
242 09 28 

120 Is 50 
182 43 06 

129 50 01 
216 22 2i 

130 09 19 
216 56 39 

To station 
Logarithm 
(meters) 

Henley .............................. 3. 711969 
St. Joe .............................. 3.347564 

Primary trarerse station KO. 3i  Y 1.8Z4E-43 
(V. S. 0. S.) emntric. 

Catt ................................ 3 QSOi4 
South IIaren ....................... I '  3.356290 

Catt. ............................... 
Brandywine. - - -. - - - - - -. -. -. 
Brand yainc ........................ 
Catt- ............................... 
Rrandyaine. ....................... 
Catt ................................ 
Leiken .............................. 

Catt ................................ 
South IIaren ........................ 
Brandywine. ....................... 

South Haven ........................ 
Catt. .............................. 
Leifsen .............................. 

South Haven. ...................... 
Catt. ............................... 
Leiken .............................. 

Walker- ............................ 
Catt.. ............................. 
Johnston ............................ 

Haddock ........................... 
Kotman ............................. 
Johnston-. ......................... 

Park.. ............................. 
Sa u g a tu c k ......................... 

Meiste. ............................. 
Kotman ............................. 

Saugatuck. ......................... 
Haddock.. .......................... 
Kotman.. ........................... 

hleiste.. ............................ 
Kotman ............................. 

Meiste.. ............................ 
Park ................................ 
hfeiste.. ............................ 
Haddock.. .......................... 

hfeiste.. ............................ 
Haddock ............................ 

3.993555 
3.933b59 

3. W712 
4.026202 

3.889021 
4.0XO36 
4.379618 

3.995362 
3.3i9292 
3.928206 

3.341264 
3.062437 
4.343247 

3.226630 
3.962569 
4.365i52 

4.036703 
4.221649 
3.934344 

3.897088 
3.913355 
3.640545 

4.0i9464 
3.89458 

3.931694 
3.512355 

3.65Gm 
3.357806 
3.504369 

3.379118 
4.013040 

4.313524 
3.357936 

4.063610 
3. ml 

4. w 3  
3.9w244 

Distanca 

Meters 

1,867.2 
5. Q55. 5 

14.829.8 

5, 151. 9 
2,226.2 

5,196.0 
2,255.2 

5.263.9 
2,133.9 

1,928.4 
5.011.4 

14,642.9 

i5.59 

50.175 

15.990.5 
12,348.0 
9,349.8 

li, 5% 5 
1.017.9 
i, 875.4 

9,729.1 
2.7il. 4 

9,852. 7 
8.581.4 

7? i39. 5 
10,621.9 

7. 745.0 
10,617.8 
23,967.2 

9.893.8 
2,394.9 

2,194.1 

8,476.3 

9, 171.4 
22,041.8 

9, 174.2 
23,214.1 

16,659.0 
8,596.9 

7.890.2 
8. 191.3 
4.3iO. 6 

12007.8 
1,817.4 

8.544.6 
3,253.5 

4, .532.0 
2 279.3 
3,194.3 

2.394.0 
11,041.8 

20.583. 7 
2280.0 

11,577.4 
9,738. 7 

11.482. 7 
9,777.9 

1,885.1 

10.881.9 

Feet 

6,126 
16,685 
48,654 

16,903 
7,304 

17.047 
7,399 

17,270 
7,001 

6,327 
16.442 
48,041 

248.0 

164.62 

52,462 
40.512 
30,6i5 

57, 741 
6,292 

25,838 

31,920 
7,452 

32,325 
28,154 

25,392 
34,849 

25,410 
34,835 
78,632 

32,460 
7, a57 

27, 809 

7.198 
30. ow 
72,315 

5,529 
30,099 
76,162 

35, io2 
54,655 
28,205 

25.886 
26.8i4 
14.339 

39.396 
5,963 

28.033 
10.674 

14.869 
7.4i8 

10.480 

7.854 
36,226 

67,532 
7,480 

37,984 
31.951 

37.673 
32,080 



GEOGRAPHIC POSITIONSContinued 

East shore of Lake Michigan, southern secfion-Cont.inucd 

m 
p.3 

Station 

Supplementcry points-Continued 

Holland, Heinz Canning Co., stack, 1932 1. ........... 

Holland, Holland Shoe Co., stack. 1932. .............. 

Holland, City Light Co., stack, 1932 .................. 

Holland, municipal standpipe, 1932 .................. 

Holland, Black Lake, front range light, 1932 ......... 

Holland, Black Lake, rear range light, 1932 _ _ _ _  .___._ 

Oraafsehap, church steeple, 1932 1 .................... 

Zeeland, municipal tank, west side, 1932 ............. 

%land, Mead Johnson Co., tank, 1932.--------. ___. 

Primary traversestation S o .  108 Y (U. S. G. S.), 1932 
(d. mJ.1 

Coopersae.  municipal tank, finial, 1932 ............. 

Thompson Aeronautical Corporation, west of Coop 
ersvllle, airnay beacon, 1932. 

Orand Haven, pierhead front range light, 1932 I - - - - - .  

Orand Haven, pierhead rear range light, 1932..-. .... 

Clrand Haren, First Congregational Church, steeple, 

Orand Haven, Eagle Ottawa Leather Co..stack, 18321 

Challenge Refrigerator Co., stack, 1932 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1932.' 

Spring Lake, municipal tank, 1932 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Spring Lake, Holland Church, white steeple, 1932 

Dietrich, Lutheran Church steeple, 1 mile north of. 
1932. 

Primary t ravem station Xo. 16 F (U. S. 0. 6.1, 
eazntric, 1932. 

Primary trarerse station No. 16 F (U. 6 .  0. S.), 1932 

Muskegon, American Showcase Co., stack, 1932 I .... 

(d. m.). 

Muskegon, courthouse, t ip of spire, 1932 ............. 

Latitude and 
longitude 

0 , I? 

I2 47 00.50 
$6 07 41.28 

12 47 04.W 
16 07 29.440 

L2 47 35.678 
36 06 07.175 

42 47 32.397 
56 06 10.614 

42 46 21.059 
86 12 56.794 

42 46 21.613 
86 12 44.957 

42 45 09.20 
66 07 59.24 

42 48 42284 
86 01 54.619 

42 48 47.453 
8G 00 06.94E 

4a 57 28 .m 
65 59 34.3z 

43 03 45.F62 
85 55 41.785 

43 03 34.419 
85 57 29.877 

43 03 24.91 
86 15 21.42 

43 03 25.935 
86 15 13.631 

43 03 44.08 
86 13 28.80 

43 03 49.93 
86 12 18.30 

43 04 03.663 
86 13 08.191 

43 04 31.233 
86 11 48.899 

43 04 28.98 
86 11 41.65 

43 oi 50.811 
85 49 26.982 

43 Oi 55.896 
66 (rJ 41.397 

43 07 55.900 
86 09 41.215 

43 12 55.25 
86 13 53.70 

43 I4 05.711 
SB 14 3i.954 

Azimuth 

0 , !, 
22 01 07 
91 15 53 

306 51 08.9 
23 14 20.3 
90 OF, 34.8 

241 00 53.4 
315 15 34. 1 
30 12 01.0 

84 28 09.1 
146 56 18 8 
1% 36 39.6 

182 48 15.9 
203 2s 02.3 
357 27 10.9 

161 47 4T.2 
193 27 08.0 
358 42 19.7 

291 41 25 
336 13 57 

147 23 45.6 
2-29 25 44. I 
313 26 01.2 

135 13 36 7 
201 26 17.0 
355 31 42.8 

IT4 05 05.6 

24 26 36.4 
136 30 56.2 
235 02 09.1 

239 37 0 4 2  
14 30 52.6 
50 36 46.0 

167 25 06 
172 02 15 

166 25 36.6 
2i3 37 17.3 
326 25 57.5 

358 15 22 
57 13 20 

17 57 45 
72 21 40 

3 52 05.0 
49 24 50.3 

149 19 53.9 

20 11 30.5 
57 13 53.6 

138 42 18.7 

59 21 38 
138 18 03 

115 55 17.1 
I73 29 04.4 
350 36 33.9 

22 30 41.0 
36 09 51.9 

281 31 19.6 

88 20 59.7 

2il 13 27 
29 19 11 

18 21 3 x 5  
129 57 01.4 
278 51 32.1 

3ack azimuth 

0 , I t  

?01 59 24 
271 12 36 

126 56 35.8 
M3 12 29.7 
1TO 03 10.0 

61 14 32.4 
135 20 05.2 
210 09 17.6 

x4 23 50.8 
326 52 04.8 

6 36 12.6 

2 48 38.2 
23 28 19.9 

l i7  27 27.3 

1 48 01.5 
13 27 17.6 

1i8 42 21.4 

111 47 14 
176 14 12 

32i 22 23.5 
49 27 31.5 

163 27 40.9 

315 10 02.4 
21 26 51.2 

175 32 09.4 

354 05 04.6 

!M 24 00.9 
316 28 38.9 
55 06 37.5 

59 42 42.3 
194 29 28.7 
230 26 36.4 

347 23 58 
92 03 01 

348 24 23.3 
93 37 58.5 

146 27 13.0 

178 15 26 
237 12 50 

197 57 01 ' 

183 51 64.8 
229 24 05.8 
329 17 14.9 

200 10 26.2 
237 12 15.0 
318 38 45.5 

239 19 55 
318 14 25 

295 46 08.0 
353 28 16.0 
170 36 42.1 

202 28 09.7 
216 06 46.2 
101 38 32.0 

268 20 59.6 

252 m 21 

91 21 02 
209 17 03 

198 22 55.7 
309 50 34.5 
98 59 37.3 

To station 

Haddock-.. ......................... 
Park _ _ _ _  _ _  .- _ _  _ _ _ _  _ _  _ _  _ _ _  .___ ____. -. 

Meisto. ............................. 
IIBddock ............................ 
Park.-- ............................. 

Zeeland. ............................ 
Jleistc.. ............................ 
IIaddock ............................ 

Park.. ............................. 
Olive ................................ 
crisp .............................. 

Olire. .............................. 
Park. .............................. 
Saugatuck. -. ~ - - - _ _  . -. -. -. - - -. - _ _  . 
Olivo ............................... 
Park.. ............................. 
Saugatuck- ........................ 

Meiste. ............................ 
Kotman ............................ 

crisp. ............................. 
Zeeiand- ........................... 
Meisto ............................. 

Crisp. ............................. 
%eeland.. _ _  -. -. __. __. __. __. -. - __. - - 
hleiste.. ........................... 

De J u n g e  ......................... 

Agarithm 
(meters) 

3.062498 
3.818434 

4 . 1 3 6 ~ 6  
3. 973059 
3.835i31 

4.027108 
4.110983 
4.045078 

3.938658 
4.191003 
3.981618 

4.182553 
3. 170745 
4.092297 

4.181756 
3.139822 
4.092581 

4.099482 
3.896662 

3.9i1681 
3.674368 
4.06885'1 

4.006720 
3.495405 
4.05792 

2.5161992 

De JunRe ........................ 4.096575 
Aebig ............................... 3.81L1895 
Dietrich ............................. 4.034858 

Dietrich ............................. 
De Junge ._ ........................ 
Olive ............................... 

Distance 

4.112908 
4.056500 
4.418%9 

Norton .............................. 4.013602 
Grand Haven ...................... 3.188987 

A-orton.. ............................ 
Orand Haven ....................... 
Hosymound. ........................ 

Rosymound.. ....................... 
Grand Daren ....................... 

Rosqmound ........................ 
Grand Haven ....................... 

Rasqmound ....................... 
Grand Haven ....................... 
Norton .............................. 

Rosymound ........................ 
Grand Haven ...................... 
Norton ............................. 

Grand IIaren ...................... 
Norton. ............................ 

Jones.-. ............................. 
Camovia ............................ 
Dietrich ............................. 

Rosymound. ....................... 
Grand Ilaven ....................... 
Aebig-.. ............................ 

Prim- trarerse station So. 16 F 

Jones ............................... 
Sorton .............................. 

Sorton .............................. 
Dake ................................ 
Jones ................................ 

(U. S. 0. S.) cccentnc. 

4.013985 
3. 13691 I 
3.66248 

3. r a m  
3.077230 

3. KG514 
3.435660 

3.695578 
3.287081 
4.013208 

3. i m 6 1  
3.559190 
4.028684 

3.600513 
4. m 1 9 7  

4.304oii 
4. 147978 
3.220156 

4. ll73W 
4.0li992 
4.164302 

0.615634 

4. l i W 5  
3.93m5 

4. ooBi67 
4.219697 
4.209122 

Meters 

9,172. 7 
6,583.2 

13.897. 6 
9,398.5 
6,850.6 

10,644.1 
12.911.7 
11,093.7 

8,682.8 
15.524.0 
9,585.6 

15,224.8 
1.481.6 

12,367.9 

15,196.9 
1.3i9.8 

12,376.0 

12,574.5 
7,882.5 

9.369.0 
4,724.6 

11,718. 1 

10,155.9 
3,129.0 

11.426.7 

328.246 

12.490.4 

IO, 835. d 

12,969.0 
11,389.4 
?6, 241.5 

IO. 318.2 
1.545.1 

IO. 321.3 
1,370.6 
4 531.6 

4,338.4 
1,194.6 

4,748.0 

6.605.~ 

2, im. 1 

4,961.1 
1,936.8 

IO. 308.8 

6, 171. 1 
3,883.2 

10,682.8 

3.985.8 
10,844.2 

EQ, 140.8 
14.059.8 

13,103.8 

1,661.3 

lo, 423.0 
14,598.3 

4.127 

14,998. 1 
8,635.3 

16,584.3 
16, 185.3 

10, m. 4 

Feet 

30,094 
21,598 

44,940 
30.835 
22,476 

34.922 
4 2  361 
36,397 

28,487 
50.932 
31.449 

49,950 
4,861 

40,577 

49.858 

40,601 

41,255 
25,861 

30.738 
15,501 
38,445 

33.320 
10,266 
37,489 

4.527 

1.076.92 

4 4  979 
21,6il 
35,550 

42,549 
37.367 
86.094 

33,852 
5,069 

33,882 
4.497 

14.867 

14,234 
3,919 

15,577 
8,950 

16,Zii 
6,354 

33,821 

20.246 
12, 740 
35,048 

13,Oi7 
35,573 

66, oi9 
46,128 
5,450 

42,991 
34,196 
47,895 

13.54 

49,206 m, 331 

33.554 
54,410 
53,101 

1 No check on this position. 



GEOGRAPHIC POSITIONSContinued 

East shore of Lake Michigan, southern sedion- Continued 

To station 
Logarithm 

(meten) 
-- 

Station 

Montague ........................... 
Dake ................................ 

hlontague ........................... 
White hall.. ........................ 

Supplementary poinb-Continued 

Muskegon, Central Paper Co., tall stack, 1932 ____.__ 

3.324060 
3. i36083 

3.343400 
3.920224 

Muskegon bteakaater. front range light, 1932 .___ _ _  -. 

White River Lighthouse, 1832 ........................ 

Whitehall, Eagle Ottawa Leather Co., stack, 1932 .... 

Whitehall. municipal standpipe finial, 1932 ........... 

Muskwon. north b k k a a t e r  light, 1932.-.. ......... 

43 22 29.233 
86 25 2i.E64 

43 24 03.i39 
86 21 08.404 

43 24 20.177 
86 20 08.323 

Muskegon pierhead, rear range light, 1932 1. ____. .-. . 

Whitehall ........................... 
Dake ................................ 
Montague ........................... 

Muskegon, Campbell-Wyant Foundry, water tank, 
fluid, 1932. 

3.390148 
3.941686 
3.814087 

Muskegon, municipal standpipe, center, 1932-.. ..... 

Whitehall ........................... 
Dake ................................ 
hlontaye ........................... 

Muskegon, Rennet Pump Co., water tank. Enial, 1032 

3.238180 
3.093516 
3.899210 

Muskegon, Brunsaick Radio Corporation, brick 
stack. 1932. 

Sleeping Bear ....................... 
Swenson. ........................... 
Whiting. - - - -. - _ _ _  -. _ _  __. - - _.__ _ _  -. . 
SleepinR Rear ....................... 
SKeason.. .......................... 
Cedar ............................... 

Sleeping Bear ....................... 
Whiting.. .......................... 
Azimuth mark. 

Sleeping Bear ....................... 
Whiting. ........................... 
Barnard. ........................... 
Azimuth mark. 

Barnard. ........................... 
Kirby--. ............................ 
Honor. ............................. 
Kirby .__. -. - . - _ _ _  - _ _  - -. ~. - - .-- _ _ _  -. . 
Azimuth mark. 

Muskegon, Piston Rings Co., tallest stack, 1932 ____ .  

-. . ~ 

Latitude and 
longitude 

~ 

0 , I ,  

43 12 5 2 . m  
86 18 15.863 

43 13 26.697 
86 20 48.801 

43 13 31.639 
86 20 52.946 

43 13 31.95 
86 20 25.62 

43 12 10.725 
86 15 57.851 

43 12 15.i89 
86 14 53.i i i  

43 12 05.953 
86 14 01.Oi9 

43 13 15.Bi4 
86 15 24.084 

43 12 56.OiO 
86 14 47.i30 

White River, pierhead light, 1932 1 .................... 43 22 29.67 
186 23 46.41 

Principal poitl ta 

Sleeping Bear. 1932 (d. ........................ 

Pyramid, 1932 (d. m.) _ _ _ _ _ _ _ _  _ _  _ _  _ _ _ _  ~ _ _ _ _ _ _  _ _ _ _  - .-. 

Barnard. 1932 (d. m.) ................................ 

Kirby, 1932 (d. m.) .................................. 

Honor, 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___. 

Downs, 1932 (d. m.) ____________________------------. 

1 No check on this psit ion.  

Azimuth 

0 , ,* 
148 51 31.5 
210 08 43.3 
347 09 19.4 

159 4 i  38.9 
236 30 36.7 
328 47 06.3 

159 57 42.0 
239 57 02.0 
328 48 50.2 

237 23 21 
331 53 32 

13 01 41.0 
142 X 41.8 
x6 35 23.9 

21 28 04.8 
138 38 58.0 
266 50 51.2 

34 04 13.3 
136 38 51.2 
rn 28 10.0 

15 00 21.9 
136 14 29.4 
166 32 l i .9  

21 42 57.8 
135 41 24.1 
159 12 34.9 

I74 14 4; 
3 3 4 2 8 5 4  

163 14 53.1 
256 25 42.4 

293 12 30.2 
26 36 53.8 
82 56 07.7 

328 29 03.1 
32 20 35.5 
80 30 31.8 

Beck azimuth 

0 , I t  

328 47 34.1 
30 10 10.4 

167 10 10.7 

339 45 26.3 
58 33 48.6 

118 49 42.3 

59 59 I f i . ,  
148 50 29.0 

57 26 l i  
1.51 55 52 

193 00 5i.9 
322 21 09.8 
86 44 23.6 

204 26 37.8 
318 32 42.0 
wi 59 O i .  1 

214 02 10.3 
316 31 59.1 
65 35 49.8 

194 59 15.7 
316 08 31.2 
316 31 4i.3 

201 41 X . 7  
315 35 M.0 
339 11 39.4 

339 54 32.: 

354 14 41 
154 30 06 

343 14 33.6 
76 29 49.3 

113 13 39.1 
206 34 54.4 
202 52 50.3 

148 28 30.7 
212 17 54.9 
2M) UI 33.1 

Dake ................................ 
Muskegon- ......................... 
Sorton .............................. 

Dake ............................ 
Nuskegom-. ........................ 
Sorton .............................. 

Dake ................................ 
Muskegon. ......................... 
Norton .............................. 

M uskegon .......................... 
Sorton .............................. 

Korton.. ............................ 
D&e ................................ 
Jones ................................ 

A-orton.. ............................ 
Dake ................................ 
Jones ................................ 

Sorton .............................. 
D&e ................................ 
Jones ................................ 

Norton .............................. 
Dake ................................ 
hluskegon. ......................... 

Norton .............................. 
Dake ................................ 
Muskegon. - - - - - - - - - - - -. . -. 

4.li8714 
3. 7- 
3. sLm?3 

4.101034 
3.869713 
3.9972;s 

4. m i 5 4  
3.869G61 
4.005252 

3.83i501 
3 . 9 9 m  

3.800636 
4.252974 
4.251086 

3. zU1034 
4.2il933 
4.214161 

3.86Q506 
4.295125 
4.182oj5 

3.9267i4 
4.22i362 
3.636068 

3.910205 
4.252485 
3.7115'17 

East shore of Lake Michigan, northern section 

44 52 22.970 
86 04 07.037 

44 50 39.812 
85 50 36.398 

44 58 03.865 
85 55 26.463 

44 35 55.028 
85 54 58.288 

44 38 50.358 
88 12 34..533 

I4 3s 33.933 
116 01 42.080 

44 41 51.422 
86 I4 30.320 

234 57 26.22 
291 54 39.51 
170 12 2i 

100 13 22.47 
210 26 08.21 
307 20 28.78 

47 23 08.11 
239 45 15.34 
335 04 08.90 

158 27 11.26 
222 05 47.26 
339 47 41 

203 56 17.52 
251 28 32.25 
282 58 51.42 
267 05 50 

298 48 48.92 
92 04 59.25 

289 44 07.98 
335 2i 36.83 
291 50 45 

55 15 21.41 
112 10 10.06 

280 03 50.66 
30 34 30.29 

I 2 7  26 Z.83  

!E7 17 00.52 
59 57 03.15 

155 07 33.67 

338 20 45.02 
42 14 48.68 

24 02 14.87 
71 49 57.97 

103 11 13.38 

118 53 32.56 
271 57 20.76 

109 53 08.08 
155 28 58.23 

SKenSOn. ........................... 
Whiting. ........................... 
Reference mark No. 1. 

4.6089033 
4.4954257 

4.2572281 
4.4Mi994 
4.149CQ34 

4.1910988 
4.40366m 
4.1793399 

4.5158658 
4.4031870 

4.4386255 
4.6272373 
4.3785201 

4. o070854 
4. 1579780 

4.2549625 
3.7884152 

15,090.9 

I ,  620.8 

12,619.3 
7,408.2 
9,937.5 

12 438.1 
7,407.3 

10, 121.7 

6.8i8.7 
9,819.4 

6.318.8 
17,905.0 
17,82i. 3 

6,934.8 
18, 703. 9 
16,374.2 

7, 252.8 
19,729.9 
15,207.4 

8,448.4 
16,879.6 
4,325.8 

8, 132. 1 
17,884.8 
5, 147.3 

?,ilO.O 

2,108.9 
5,446. 1 

2.205.0 
8,321.9 

1455.5 
8,743. 5 
6,517.6 

1,730.5 
9,851.8 
7,928.8 

40.635 21 
31,291.41 

18.081.2? 
30,676.0: 
14,093. Gi 

15.527.4( 
25.331.9: 
15,112.6: 

32.799.3g 
25.303.67 

27.455.26 
42.387.45 
23.906.73 

10.164.48 
14,367.26 

17.887. 16 
6,143.49 

Feet 

49,511 
18, 734 
25, 

41,402 
24,305 
32, till3 

40,807 
24.302 
33,208 

zm 

20.731 
58.743 
58.488 

22, 752 
61,361 
53,721 

32,216 

23,795 
64,731 
49,893 

n, 718 
55,379 
14,192 

26.680 
58,677 
16,881 

8,919 
17,868 

7,234 
n, 303 

8,056 

21,383 

5,677 
32,322 
26.013 

m, a311 

133,317.6 
102.602 0 

S9,321.5 
loo. 643.0 
46,236.8 

50.942.8 
83.109.8 
49,582 0 

107.609.3 
83,017.8 

90.078.1 
139.066.2 
78,434.0 

33,348.0 
47,202.2 

58,012.9 
20,155.8 



GEOGRAPHIC POSITIONS-Continued 

East shore of Lake Michigan, northern section-Continued 

Station 

Principal poinis-Continuod 

Buck, 1932 (d.  m.) _____. .______________- ~ _____.-----. 

Lemley, 1932 (d. m.). 

Olorer. 1932 (d. m,)-- _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _  ~ 

Brethren. 1932, r. 1936 (d. m.) 

Onekama, 1932 (d. m.) 

Scott, 1932,r. 1936 (d.m.)_____ ~ _ _ _ _ _ _ _ _ _  ~ 

Wellston, 1932, r. 1936 (d. m.) 

O m ,  1932, r. 1936 (d. m.) 

EIamlin, 1932 (d. m.) 

Tamarack, 1932, r.1936 (d. m.) 

Kintner, 1932 (d. m.) ___________._ _ _ _  _ _ _ _ _  ~ _ _ _ _ _ _ _  - _. 

Summit, 1932 (d. m.) ___.__________________ ~ __._____ 

McDonald, 1932 (d. m.) _ _ _ _  ~ 

Crystal, 1932, r. 1937 (d. m.) _ _ _ _ _  ~ 

Pentwater, 1932 (d. m.).. _._________________________ 

Shelby, 1932 (d. m.)- ~ ________._. ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1 S o  check on this position. 

Latitude and 
lonpitutle 

0 , t, 

44 31 74.969 
85 5Q 55.046 

44 31 48.517 
8G 12 03.900 

44 29 11.411 
S6 03 41.2% 

44 20 00.375 
85 59 33.911 

4 1  24 20.269 
86 14 48.147 

44 19 36.336 
66 11 44.015 

44 11 Oi .  708 
66 04 56.505 

44 15 51.381 
86 19 19.66C 

44 05 16.133 
86 11 35.798 

44 04 02.414 
86 25 17.588 

44 14 24.560 
86 20 02.979 

43 54 50.439 
86 13 54.425 

43 54 11.876 
86 26 01.897 

43 55 22.li3 
86 24 52.774 

43 45 07.09s 
86 11 52.216 

43 46 26.523 
86 20 21.465 

43 48 14.802 
86 25 47.509 

43 37 30.@87 
86 17 10.526 

.4zhUth 

0 , ?t  

129 26 43.15 
135 05 24.45 
169 53 57.21 
218 07 40.44 
267 34 07 

l i7 01 56.43 
22i 33 53.83 
251 19 0465 
2i2 30 53.28 

8 39 18 

113 38 11.49 
230 27 23.08 
38 41 56 

162 11 30.61 
178 44 04.81 
144 38 44 

194 41 13.07 
238 34 33.91 
291 31 45.38 
201 46 09 

155 M as.41 
267 18 10.48 
179 54 33 

150 08 15.55 
151 51 31.25 
203 29 24.07 
348 43 41 

200 55 42.25 
235 27 08.95 
204 2.3 39.84 
292 59 38 

152 19 16.41 
219 14 3430 

199 56 14.83 
244 04 38.32 
262 49 39.82 
342 55 36 

20 02 11.27 
199 43 18.51 
'286 42 44.80 
326 17 53.46 
60 40 24 

1% 16 56.39 
189 04 23.m 
322 55 42 

183 05 48.06 
223 11 64.03 
265 44 11.77 
181 32 17 

35 24 50.43 
178 01 48.39 
2i3 45 06.02 
l i 2  29 34 

131 36 34.41 
171 23 lG.79 
l i 3  21 01 

181 44 %.fa 
226 56 40.91 
277 OG 06.46 
233 05 02 

12 48 10.33 
178 19 52.14 
257 OR 59.62 
256 52 50 

143 19 11.25 
206 49 25.38 

Rack azimuth 

0 , ,I 

309 17 50.01 
314 58 09.76 
349 52 42.08 
38 11 08.68 

357 01 34.97 
47 41 10.33 
71 31 04.34 
92 39 21 38 

203 32 19.10 
50 30 01.61 

342 08 37.56 
3% 43 50.02 

14 43 08.13 
58 42 20.93 

111 42 21.69 

335 01 59.66 
87 26 40.6i 

330 01 31.16 
331 44 38.Oi 
23 33 09.21 

20 58 52.00 
55 32 27.15 

114 38 41.87 

332 13 53.16 
39 19 1236 

20 00 24.21 
64 18 48.49 
82 59 11.48 

1Qg 58 32.12 
19 43 58.74 

106 53 16.91 
146 23 46.82 

318 09 01.91 
9 05 59.96 

3 06 18.84 
43 21 05.63 
85 52 38.28 

215 24 02.50 
355 01 31.14 
93 52 42 .a  

311 26 46.01 
351 21 52.15 

1 44 43.15 
47 05 18.38 
97 16 07.70 

192 47 46.83 
3 5 8  19 42.18 
107 I8 37.53 

123 12 50.62 
2G 53 05.25 

To station 

Glorer-. __. -. . . . . . _ _  - - --. - _ _  . . . -. -. 
Duck ____......_..__.._..- - -.-.- --. 
hzimuth mnrk. 

Onekama.. -___ _ _  _ _  _ _ _ _ _ _  - - _ _  _ _ _  _ _ _  - 
Scott .-... . - - _-_. . . . _ _ _ _  _.______ ___. . 
Wellston.. . . . -. . . . . - _ _  - - - -. -. - -. . 
Azimuth mark. 

Manistee _..__.__. . _ _  .. _.__ .. .-.. .. . . 
wellston ---_. - - - 
Maniswe ._.___.. _ _  ..-. .- _ _  .-. ..-.-. . 
JVellston. - - -. . _ _  -. . -. -. -. - -. -. . . . 
Gun- ... ...-...-. .____ _ _ _ _ _  ..- .-. . . . 
-4zimuth mnrk. 

IIarnlin. -. . . . . . . . . . . . . . . . . -. . . . . . . . 
Xlnnistee .___________. . .____..__. -. . . 
\Vcllston. - -. . - - -. -. . -. -. . - -. -. . . . . . 
Gun. - .-. . ._. . .________. __. . . -. . -. . . 
-4zimuth mark. 

Ilarnlin.. . . . . . . . . -. . -. . . -. . . . -. . -. . 
Gun. ... .- .. . . . . . . _ _  _.._____.__._ ... 
Azimuth mark. 

IIamlix. -. . . -. . . __. ..--. . . . . . . . . . 
aun. _.__. .. . ..-.. .___ -..-.... ... ... 
Kintner.. . . -. -. -. . . . . -. . . . . . . -. . . -. 
Azimuth mark. 

Summit ... .. .. .- .-.. __.___ .-. . . . . _ _  
Ilnmlin . . . . . . . . . . -. -. . . . . . . . . -. . . . 
Kintner ____.. .._._._..._____..___.._ 
Azimuth mark. 

Summit.. . . ..-. . . . .. . . . _ _ _  ____. . . .. . 
Kintner.. . .. . . __. . _ _  _ _  .. ...___._. . . . 
Azimuth mark. 

Summit ... _ _  . . . . . . _ _  ___. . -.. .-.- .. . . 
Rintner ...-..... ._.__.______._..._.. 
Crystal. . . . . . . . -. _ _  . . . . -. . . . . . . . 
Azimuth mark. 

Pentwater. -. . . -. . . . . _ _  . . . . -. -. . 
Summit ...._ .-.. ______. ___._ .___ .. 
Crystal. - -. . . -. __. . . . -. . . - _ _ _  . -. . 
Azimuth mark. 

Pentwater- - -. . . -. - - -. - -. . . . -. 
Crystal- __. . __._ .-. -. .__ _ _  -. - __. -. . . 

-. -. - .-. . - - -. -. . 

I 

Logarithm 
(meters) 

4.3359150 
4,4361905 
4.1Bil91 
4,0253571 

4.1152336 
4.2687594 
4.3iR0038 
4.2073221 

4.0573'114 
3.8113475 

4.2520753 
4.3250276 

4.1554G85 
4.2373065 
4.337939 

3.9852431 
4.2093370 

4.2580610 
4.4433795 
4.2536031 

4.2258170 
4.0884020 
4.3235491 

4.3453718 
4.14GiliO 

4.3670329 
4.4793599 
4.2654492 

4.3103896 
3.4543887 
4.3226587 
4.3082479 

4.3588292 
4.2913024 

4.2613386 
4.4495662 
4.2115633 

3.4252047 
4.2059164 
4.16'19316 

4.4041576 
42603022 

4.15i4266 
4.35'3151R 
4.2922014 

3.5.349136 
4.0423864 
4.2J13101 

4.3144357 
4.1081554 

Distanco 

Meters 

21,672.80 27,320.62 

13,449.91 
10,601.25 

13,038.68 
18. 5Fb7.76 
2?, 8i8.32 
16, 110.99 

12,116.31 
6,476.61 

17. 867.98 
21.136.23 

14,304.36 
l i ,  270. 56 
21. ii4.03 

9,665.92 
16,193.36 

18, 115.85 
2i. 751.45 
17.930.91 

16,819.65 
12,257.50 
21,064.40 

Z?, 149.90 
14,019.00 

23,282. f8 
30. 155.04 
18.426.77 

20,435.70 

21,021.26 
20,335.17 

22,847.00 
19,557.01 

18,253.18 
28,155.69 
16,276.58 

2.661.98 
16,066.32 
14, '120.81 

2,847.01 

25.380.49 
18,209.68 

14,369.00 
22.81 1.39 
19.597.80 

3,477. 00 
11.025.20 
19,557. 36 

20,626.98 
15, i81. 76 

Feet 

71. 104.8 
89. GM. 4 
44.126.9 
34,780.9 

42.777.7 
60,917.7 
18.340.8 
52.857. 5 

39,751. 7 
21,248.7 

5R, 621.9 
69,344.4 

46.930.2 
56,661.8 
71,437.0 

31.712.3 
53,127.7 

59,435.4 

5s. 828.4 
91,067.6 

55,162.5 
40.214.8 
69,108.8 

72,6iO. 1 
45. B4L 0 

76.386.6 
88.933. 7 
GO, 455.2 

G i .  046. 1 
9.340.6 
69. W7.3 
M. 716.3 

14.957.2 
64,163.3 

59,885.6 
92.374. 1 
53.400.7 

8,733.5 

48,290.5 

83,203.5 

52.710.9 

59,742.9 

47. 142.3 
14, 840.4 
64,297.1 

11.243.4 
36, 171.8 
64,164.4 

67,673. 7 
51, i i i . 3  



GEOGRAPHIC POSITIONS-Continued 

East shore of Lake Michigan, northern sedion-Continued 

Pentuater. _....______.__.._.._-.-.- 
Crystal. _..___..____._._._.__..__... 
Shelby ._____ .. . --. .. __._._.______. . . 

Station 

Principal  poinb-Continued 

Benona, 1932 (d. m.). _ _ _ -  _ _  __.___. . __.________. . . .-. 

Rose, 1932(d.m.) _.____.___._____.______ _ _ _ _ _  ._._... 

hliddlecamp. 1932 (d. m.) ____.___.___________.-.-.-- 

Claybank, 1932 (d. m.) __-________________.--.----.-. 

4.18i73B 
4.4384581 
4.2470310 

Twin Lake, 1932, r.  1934 (d. m.) ___. _ _ _ _ _ _ _ _ _  ~ __._. _ _  

Benona._ _ _ _  .~ _.___ _ _  _______. ..-. ... 
Shelby _._..__ _.______..___.______._. 
Azimuth mark. 

Rose.. ...-. __. .. . . ___. __.______. .. . . 
Shelby.. .-. . . ___.. __.____..__. _ _ _  -. . 
Azimuth mark. 

Benona 
Shelby -... -. _ _  _ _ _ _ _ _ _  ~.-. _____. . _ _  .. 
Rose ... . . . .-. ... _ _ _ _  _ _  ._.___ .-. . ~ .  .. 
Middlecamp.. ..-- _____. ____._____ .. 
hzimuth mark. 

Transit traverse station S o .  36 Ter, (U. S. 0. S.,) 

Anderson, 1932 (d. m.) _____._____ ~ ._______._______.. . 

1932 (d. m.). 

4.1792c173 
3.74226il 

3.8130761 
3.9361456 

4.1903901 
4.3013758 
4.1624164 
4.2394749 

Portage, 1932 (d. m.). -. .___..._________. ~ __._____ _ _  

Sorton .__._.___._ ._...___._._____. . 
Clayhmk ..-. _ _ _  ... .._____..__.._. .. 
Middlecamp .___.____..____.__..__. . 
Jones _____.  . . .-. .. . __. _ _ _  _ _ _ _  __. . . . 

Denton. 1932 (d. m.) .____..._____._._._.-.-.....-.-. 

Supplementary poinfa 

North Manitou Island Lighthouse, 1932 _______._____ 

6011th Manitou Island Lighthouse. 1932- -. ..-.. __._. 

Mission Point Lighthouse. 1932 1. ..... .~ _.___. .. . . . . 

Day Forest estate, uater tank, 1932 ___._. _ _  _____. . . .. 

Cedar. fire lookout tower, 1932 ___.__._____..._..... .. 

Point Retsie Lighthow. 1932 ____. .. .... -.-. ~ .. . . _ _ _  

Honor, flre lookout toaer, 1932 (d.)L ...... . . ~  ....... 

Frankfort, south breakwater light eccentric, 1932 

Transit trarerse station S o .  22 W (U. S. C. S.), 193: 

(d. m.). 

(d. m.). 

Portage Lake, pierhead light, 1932 1 __..__..___._.... 

Manistee, pierhead light, 1932. -.. _ _  _ _  .-.. .. . . . . .. . 

Manistee, breakwater light, 1932 ____________._.. . -  . . 

Manistee. Ouardian Angel Catholic Church, spire, 
1932. 

1 No check on this position. 

4.4211020 
4,4748018 
4.3450153 
4.2851272 

Latitudo and 
longitude 

-4zimuth mark. 

Pentwater- .._ ______._._.___.._._. .. 
Bald ________._______._.___________.. 

Benona.. _.___.__....__.__.__-.-.... 
Pentastar- - _ _  __. -. . . .___.__. .-~. _ _  
Crystal _____. . .______.__._._._____._ 
Azimuth mark. 

Scott.-. -. . .- .___. . . 
Onekama.. _ _ _  _______.____________.. 
Azimuth mark. 

_ _ _ _  .-._.--_ ~. .. 

0 9 I ,  

43 38 36.455 
S6 30 13.223 

43 35 18.783 
86 19 56.737 

43 32 56.512 
86 15 55.662 

43 30 21.123 
86 28 18.503 

43 21 58.161 
86 09 25.315 

43 49 09.538 
86 23 53.4is 

43 40 59.9i l  
80 26 58.531 

44 20 59.134 
86 10 56.728 

3.7797018 
3.4853902 

3. i935549 
4.00185'3 
4.3359518 

3.4412257 
3.9057551 

44 38 49.432 
66 13 11.859 

DO- _______.__.._..__....___._.__. 
Kirby ._.______. .. _ _  ..____ ______.. . . . 
Azimuth mark. 

Swenson---. _____. .___ _ _  .... _ _  .-. . _ _  
Pyramid ... .__. .___. . _ _ _  .. .. _ _  .. . . . . 
Sleeping Bear .  .. ___. -.. .___.__.__. . 

Swenson __.____... ....__.__.___.__. . 
Pyramid ..._.._..__.._.. .___.______.  
Sleeping Bear ____..___..__.___._.._. 

45 03 47.357 
85 57 47.800 

3.7691921 
2.9154124 

4.399131 
4.043201 
4.356Oi5 

4.559096 
4.149151 
4 .1W94 

45 00 27.m 
86 05 37.453 

Swenson ____..__ _...__.._.._..._ .. .. 
Central Lake-- ... . _ _  ... _..__.._... 

Sleeping Rear ____..__.. ._____.._.. .. 
Pyramid ._____....._.___...___. ..... 
Cedar _____.___...__...__.._..______. 

44 59 28.69 
85 28 45.89 

44 53 20.318 
86 00 09.4i7 

4.219326 
4 . 2 "  

3.740855 
4.03OMYl 
4.131023 

44 50 39.557 
85 50 36.538 

Pyramid ._._.._.._..._.___._..._..__ 
Cedar ..__.__...__..___..._.__.._.... 
Whiting. _____._..._..__..___----... 

Downs ________._.___.___.__.._____._ 
Kirby ___._._____.__.._.____..___..__ 
Denton .____..____.___..__..~..~.... 

Honor- __.___ ~ ___.. . . . . .. .. __._. .. . . 

Kirby ___._. ___. . .--. . . .____. .___ .. .. 
Lemley. .~. _ _ _  - -. . -. . -. - -. - .-. . . . . . 
Kirby ... -. - - -. . __. . -. . - ~. . .- - -. . -. . . 
Iionor- __.___..__. ._..__....___.__.. 
Barnard--. .. . .. . .. . . .- .__..____. . . 

44 41 28.531 
86 15 18.i.33 

4.179508 
0.92S39G 
4.148932 

3. NK998 
3. 7R3FFrl 
3. 752117 

0. 872739 

3.593211 
4. o6W 

4.2432i9 
3. io i467 
3.814407 

44 38 34.174 
86 01 42106 

44 37 45. 671 
86 15 07.553 

44 36 08.1oi 
85 59 53.44% 

Onekama __.__...__.____.____--.. ... 
Manistee ...-. . . .. __. . . ._.__.._____ .. 
Tamarack _.__.___ _.___ . ~ .  ..__. ___. . . 

Onekama. _...__.__.____.___.__._._. 
Man istee............................ 
Tsmarack _._. . _ _  .. .______.._____. . .. 

Manistee ...-.. __.__. . ___..__.___. .. . 
Scott ....-. _..__.._.____.....___..__ 
Wellston ____._.__..____..___________ 

44 21 37.47 
86 16 04.94 

41 15 M.502 
8(3 20 48.695 

4.2i5i09 
3.382467 
3 . 2 1 W  

4.218869 
3.420736 
3.249730 

3.392125 
4.140201 
4.304755 

44 15 05.276 
86 20. 50.613 

4 4  14 31.466 
E6 19 19.879 

Azimuth 

0 , ,, 
199 39 28.i4 
243 50 08.41 
276 30 14.75 

113 52 17.54 
222 25 13.90 

20 38 12 

129 05 10.21 
168 47 18.97 
126 24 24 

l i 0  27 09.17 
228 26 05.56 
230 45 12.31 
253 53 24.41 
311 35 05 

22 58 44.07 
121 n 05.62 
156 40 33.84 
332 23 31.03 
254 13 43 

33 M 33.12 
56 28 24.39 

44 34 53.30 
184 42 0892  
249 18 37.07 

22 17 35.5 
140 29 31.B: 
178 50 23 

a s n  

162 54 23.57 
268 00 23.38 
177 57 10 

235 02 20.5 
343 42 55.6 

21 30 39.7 

2-56 36 15.4 
2% 14 10.1 
352 26 13.4 

I 2 7  37 54 
240 02 15 

71 16 09.1 
215 18 42.3 
291 26 21.9 

155 08 56.8 
201 20 45.2 
307 18 29.8 

236 28 14.0 
323 26 52.7 
330 20 20.4 

355 31 48.9 

219 21 26.3 
339 48 08.5 

IO6 41 40.5 
151 59 41.4 
273 31 11.7 

198 41 00 
270 48 17 

205 00 54.1 
234 56 42.5 
321 54 55.7 

205 37 35.2 
237 17 45.3 
314 59 52.5 

180 06 45.9 
22i 00 14.4 
288 04 55.6 

Back azimuth 

0 , r t  

19 42 09.85 
G1 02 49.04 
96 39 14.85 

293 45 12.28 
42 27 08.54 

309 02 24.06 
348 46 27.36 

350 25 50.10 
48 33 45.92 
50 50 58.00 
74 01 56.00 

202 53 7 i . G  
301 14 06.51 
336 36 05.35 
152 28 02.45 

213 I8 50.70 
2% Zi 05.45 

224 32 38.88 
4 42 34.54 

69 29 03.47 

202 17 02.41 
320 26 50.U 

342 53 30.41 
88 00 49.61 

85 15 49.0 
16.3 44 35.6 
201 26 11.7 

76 55 15.8 
108 21 22.0 
172 27 17.2 

3 o i  30 49 
60 10 04 

251 13 21.5 
35 22 02.2 

111 33 06.2 

335 05 32.2 
21 20 45.3 

1Z i  24 28.9 

56 28 48.1 
143 28 48.2 
150 21 49. i  

175 31 48.9 

59 23 13.8 
159 50 17.4 

286 32 45.8 
331 58 25.1 
93 34 39.0 

18 41 54 
99 51 52 

25 05 06.0 
54 57 44.5 

141 55 27.5 

25 41  54.8 
57 18 55.0 

135 00 32.0 

0 06 46.0 
4 i  05 32.7 

108 14 57.7 

To station 

Distance I I= Logarithm 

I- 

Onekama. __..____. . __..__.__.._ .. . . 3.7246G6 
Portape- ..__..___..__......___._... . 3.840594 

~~ 

Meters 

15.407.52 

17,661.64 

15,109.96 
5,524.17 

6.96i. 49 
8.632.68 

27,444 68 

15.502.09 
20,015.93 
14.535.05 
17,357.01 

26,369.51 
29,840.21 
22.131.73 
19,290.89 

6,021.46 
3,057.67 

6,216.63 
10,112.38 
21,674.64 

2. 762 01 
5,049.24 

5,877. 49 
823.02 

25,068.7 
11,045.9 
D, 702.6 

36,232.3 

15,079. 7 

IG. 570. 1 
16,744.0 

5,506.2 
10,730.0 
13,521.4 

15,118.5 
8.5 

14,090.7 

1,279.4 
6.076.6 
5 , m .  9 

r4.097. 8 

7.46 

3,919.3 
11,745.4 

l7.5V3.7 
5,098.8 
6,522 4 

5,304.8 
6.927.8 

18, ai. 3 
2,412.5 
1,644.6 

19,005.0 
2,634.7 
1,777.2 

2 466.7 
13,810. 2 
20,liZ. 3 

Feet 

50.549.5 
90, 011.4 
57, !?.u 9 

49.513.3 
18.12). 9 

22.859.2 
28.322.4 

50.859.8 

47.687. I 
56915.5 

86.514.0 
97,900.8 
72.610. 5 
63,251.4 

19,755.4 
10,031.7 

20,395.7 
33,177.0 
71. 110.9 

9.061. 7 
26,408.2 

65.668.9 

19,283.1 
2.700.2 

82,246 
36,240 
74,483 

118.872 
46, 253 
49,474 

2E 
18.065 
33, m 
44,361 

49,601 
28 

46, '229 

4,19i 
19,936 
18,540 

24.5 

12,859 
38,535 

57,446 
16,728 
21,399 

li, 404 
22,729 

61, Qoo 
7. 915 
5,396 

62,352 

5,831 
a w  

8.003 
45,309 
r6,m 



GEOGRAPHIC POSITIONELContinued 
East shore of Lake Michigan, northern section-Continued 

Manistec _ _ _ _  __. - _ _ _ _ _ _ _ _  _ _  _ _  _ _  - _ _  .-. 
Wellston .._____________ ~ _________.. . 

Tamarack ..___.____._________. . . __. . 
Manistee ___.__.__.._.________...__.. 

Tamarack __.____ __._____.__. . . . . . . . . 
Manistee ___.________.____...._._._.. 

Hamlin. ____..__________._._.___._. . 
Tamarack .__..__._______..._.___... . 
Manistee ...__.__.___._._...______.. . 

Manistee ..._.__..____...._.________. 
Welkton ..__.._..___._._...____... .. 
Gun _ _ _ _  ..__..._.___._._._.______._. 

Wellston ..__..._._____.___.___..__. . 

Scott _ _ _ _ _ _ _ _ _  ~ ________._____________ 

Station 

3.4a3W8 

4.285608 

3.25i i19 
3.524825 

2.948040 
3.322927 

4.322797 
2. [)00133 
3.36iO5G 

3. i95060 
4.21M29 
4.201iS.S 

0.915400 

4.115240 

Supplementary poinls-Continued 

Manistee, Ruggles b- Radomaker Salt Co., stack. 1932 

Sfnnistee __._.___ _ _ _  ___. ~ ______. . . ... 
Wellston ._______ .~ ______._ .-.. . . . . 
Gun.-.. __________________.____. .-.. 

Manistee,Mercy Hospital, cupola Bnial, 1932 1 ____. -. 

Manistee. Woodrow Wilson High School, 1932 1 __. . . 

Manistee, First Confiregational Church, spire, 1932.. . 

3. M i 8 9  
4.297828 
4.170184 

Filer City, Fiber Paper Co., taller of two stacks, 1932. 

43 57 23.413 
86 16 47.291 

43 57 05.92 
R6 26 30.52 

43 57 10.8i6 
86 26 Z3.950 

43 Si 10.M2 
86 27 44.931 

43 56 18.327 
86 26 04.931 

43 57 13.002 
86 28 oB.737 

43 57 18.107 
86 26 39.157 

43 57 07,969 
96 27 44.750 

43 5R 22.13 
88 ZG 05.50 

43 58 09.54 
86 ZG 43.69 

43 57 09.!294 
SA 28 10.369 

43 46 39.475 
85 25 56.235 

43 46 51.769 
BG 26 37.759 

43 46 26.11 
88 26 20.66 

Wellston. fire lookout toser, 1932 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .-. 

M 30 47.1 
70 58 5G.6 

137 20 24.4 

1 8 i  11 46 
283 51 07 

187 O i  35.5 
231 22 10 9 
353 4s 4?.8 

191 27 49.8 
X3i  21 W.7 
3 M  38 05.9 

181 12 21.5 
279 22 49.2 
359 00 22.0 

196 51 55.1 
332 57 37.0 
353 oi 48.6 

188 16 46.8 
284 53 08.0 
351 45 42.1 

310 23 25.2 
3.50 57 02.2 
354 37 30.1 

184 17 31 
279 46 27 

189 53 40 
352 45 15 

332 13 41.9 
349 01 24.6 
352 59 22.9 

54 41 16.9 
179 28 53.3 
183 4 i  33.9 

MI 2i 08.7 
337 18 47.8 

125 14 3 2 4  

Transit traversestation No. 2 W (U. S. 0. S.), 1932 
(d. m.). 

Summit ....___._.____._.___...._..._ 
McDonald.. .-. . .. __. __. . ..-. -.. . . . . 
Hamlin. _ _  -. . . -. . -. . _ _  __. .. . _ _  .- .-. . 
Hamlin _..__....__._.__.____.._.__.. 
Kintner ________..__..__.___-..-.-. .. 

Dig Sable Lighthouse, 1932 -_____________________. . .. 

4.137078 
4.059038 

I 4. ~212.57 

4.112503 
4.239939 

Dunbar, are lookout tower, 1932 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Scottrille, western municipal water tank. Bnial. 1932. 

Hnmlin _____...___..._..___-.-..-... 
Kintner .______.._____.__._____._. . .. 
Summit __._____________.... 

Scottrille, enstern municipal water tnnk, IST _.______ 

Ludington, Emanuel Lutheran Church, spire, 1932 1. 

tudington, high school belfry. 5nii1, 1932 ________..__ 

L 

~udington. north pierhead, rem range light, 1932.-.. 

hdington, Morton Salt Co., white brick stack, 1932. 

Lndington, north breakwater, front range light, I932 

Lodington, hlason County Courthouse, cupola, hnial 
1932. 

Lndington, south pierhead light, 1832 _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  

Ludin$on, Pere Mnrquette Co., radio mast, 1'232 I-. 

Lndington, Canom Co., t a d ,  1932 _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
Ludington, south breakwater light, 1932 _________. --. 

Pentwater, municipal tank, finial, 1932 __________..__ 

Pentwater, pierhead light, 3932 *-- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  
Pentwater, 5re lookout tower, 1932 1 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1 S o  check on this position. 

4.151229 
4.21W14 
3.581440 

Latitude and 
longitude 

0 , ,* 
44 14 35.363 
66 18 36.Gjl 

44 14 0 5 . S  
86 18 46.39 

4.4 14 43. 96 
86 19 33.48 

41 I4  36.402 
SG 19 31.156 

44 12 54.w 
86 17 02.m 

4 1  11 Oi.69 
86 M 56.14 

44 10 37.829 
86 19 49.332 

44 03 2i.839 
8G 30 51.532 

43 58 m.E 
S6 05 25.43 

43 57 23.398 
86 16 47.941 

fIamlin ___.___._______.____----..... 
Summit .._____________.._____..__... 
Pentwater-. ______. _________. .___.._ 

Fiamlin. _ _  _ _ _  -. _ _  -. _ _ _  --. -. -. -. . . . ~ .  
Kintner .__.____.....______..-...... 
Summit.-. _ _ _  ___. _ _ _ _ _ _ _  .- __. . . .. . 

Azimuth 

4 120748 
3.797656 
4.303175 

4.100727 
4.246895 
3.764002 

0 t ,r 

157 52 32.1 
2% 31 27. 1 
289 18 50.3 

109 02 01 
1 G i  16 09 

47 32 43 
1% 22 45 

21 30 32.6 
62 38 a3.4 

166 17 15.5 

150 50 43.0 
291 31 32.7 
332 48 42.2 

93 22 12 

183 53 25.8 
X7 15 04. 1 
312 Cl5 49.4 

213 45 30.7 
261 48 09.1 
339 20 29.8 

60 15 59 
117 16 17 

3% 38 19.1 
64 29 1'1.8 

137 !Z2 41.3 

McDonald ._._______________.__. .... 
Bold ..___.__.___________-..--..-.._. 
Peutanter ... _.______...________.... 

3.702194 
4.221734 
4.298512 

-- 

Back azimuth 

Hamlin. -. __. . __. .______. ~ .______. . . 
Kintner ___._..__._____..__._.______ 

llamlin ___._..._______._..__________ 
Summit ... . - _ _  -. _. .-- _ _  - - _ _ _ _  ~. . .__. 

0 , 0 

337 52 02.0 
44 36 15.2 

109 28 22.2 

2'39 01 09 
347 I 5  46 

227 32 22 
8 2 2 5 5  

mi 26 31.2 
242 37 46.2 

6 17 23.5 

330 49 07.4 
101 39 s . 9  
152 52 29 8 

2 i3  22 12 

3 53 46.5 
87 2.5 26.3 

132 11 33.1 

33 53 3 2 9  
81 52 01.5 

159 23 51.2 

240 10 06 
32: I1 59 

244 22 53.5 
317 16 47.1 

140 40 19.5 

4.153701 
4.218855 

4 M3700 
3.868900 

244 24 22.4 
2.3 53 19.8 
317 14 29.8 

7 12 37 
103 59 52 

i 08 28.1 
II)) 30 51.4 
173 46 01.6 

14 29 3 2 2  
157 23 03.3 
1-4 39 03.8 

4 12 57.4 
99 31 16.0 

1 s  00 24.1 

16 53 54.7 
152 59 05.8 
l i 3  06 03.7 

8 17 43.4 
105 01 58.6 
171 45 os.0 

130 25 24.5 
170 55 23.4 
1 i4  38 27.8 

4 18 04 
9 9 5 4 5 4  

9 59 40 
1 2  45 44 

152 15 11.0 
169 03 03.6 
1i3 00 38.4 

234 40 59.4 
359 28 49.4 

3 47 39.9 

21 2 i  43.5 
157 18 59.1 

305 14 31.8 

Summit ..__._____.__________..._..._ 
Bald ____._____._.____..._.__..--.... 
Pentwater.. . . .________. .___. . .-. . . . 

Logarit hni 
To station 

3.789033 
4.224572 
4.300074 

Bald ______...___._.___..__..__._.__. 
Pentwater ... . ..._....__...___._____ 

Pentwater _____.____________._-.--.. 

3.433546 
2.9753WI 

1. NO444 

Manistee ._______________ _ _ _ _  ______._ 4.441311 
Hamlin _________________._._.___._ . . 3.87.5345 
Summit _ _ _ _ _  _ _  _ _ _ _  ~ _ _ _ _ _  _ _  _ _  _ _  __. -. . 4.263282 

Distance 

Ilamlin ... ______..._._._________._.. 4.10i242 
Kintner .-... . ... .. . . ._._..______..__ 4.210026 
Summit _______...._.___..__.__.._._ 3. 744890 

Hnmlin ... _____...__._.___._.___..__ 4.118213 
Summit ... ___.__.___._..._....__._.. 3. i i 6 3 l i  
Pentwater __.___.____._..__..____.. .. 4.3002.58 

Meters 

2,533.0 

19,302.3 
13. Q78.9 

1, 797. 7 
3,348.3 

Si. 2 
2,103.4 

21, "W. 0 
195.1 

2,328.4 

6, 238.2 
16.460.0 
15,914.3 

8. z 

9,700.4 
19, as. 1 
14,797.4 

27.625.6 
7. 513.5 

18,335.0 

13,OiS. i 
15,239. 9 

6 101.5 
13: 697.8 
16, 719. 7 

13, ill. 3 
11.456.1 
16, 759. 3 

12,957. 1 
17,375.6 

12.800.9 
li, 378.0 
5,55i. 5 

13,128.4 
5,9i4. 7 

19,964. 5 

14.362. 5 
16.520.2 
3,903.4 

13, m5. 3 
6,275.6 
20,099.0 

12 610.3 
17: 656.1 
5. mi. 7 

5, mi. 3 
16. 662. 3 
19,m. 4 

14.246.3 
16.552.2 

11,059.6 
i, 394.4 

6,153.1 
16, i71.5 
19,956.0 

691. 5 
13, W. 2 
2,948.6 

2,713.6 
84+8 

21.9 

Feet 

8,310 
42.7i8 
63,328 

5,898 
10,985 

2.911 
6,801 

68,989 
2. 609 
i, 639 

m. 466 
54.003 
52,212 

27. 0 

31.825 
65,135 
48,548 

90.635 
24,651 
60,154 

42.909 
50, ooo 
20.023 
4* BIO si 953 

44,984 
37,586 
M, 
42,510 
57,006 

4 1 , W  
57.018 
IS, 233 

43,Oi2 
19,602 
65, 500 

47,121 
51.200 
12,806 

43.324 
20,589 
65, Si1 

41,3i2 
57,927 
19,054 

16,527 
5:. 666 
65.237 

46, 740 
54,305 

36, B1 
24, xo 
20,187 
55,024 
65,472 

2.269 
45,811 
9,674 

8.903 
3.100 

72 



GEOGRAPHIC POSITIONS-Continued 

East shore of Lake Michigan, northern section-Continued 

Pentwater-.-. ...................... 
Iiintner ............................. 
Cryst al--.... ....................... 

Anderson. .......................... 
Pentwater .......................... 
Bald ................................ 

Station 

3.99366; 
4. '26243 
3. %%IT2 

4.0.%S9i 
3. Iuo i18 
3.991155 

Supplementary poinfs-Contlnued 

Transit traverse station KO. 10 (G. S. 0. S.), 1932 
(d. m.). 

Anderson ........................... 
Benorm- ........................... 

Clayhank ........................... 

Hart, Catholic Church spire 3 miks NKE. of, 1932.. 

3 . Z l 3 S i  
3.325563 

?. 4789% 

Little Sable Lighthouse. 1932 I ....................... 

Transit traverse station KO. 1 Ter (U. S. 0. S.), 1932 

Fremont, water tank, finial. 1932 ..................... 
(d. m.).1 

Tuin Lake ......................... 
R0.w ............................... 
Sholby .............................. 

Whitehall ........................... 
Middlecamp ........................ 
Twin Lake.- ....................... 

Blue Lake, fire lookout tower and 
primary traverse station S o .  S3 F 
(U.  6. 0. S.) eccantric. 

T x i n  Lxke .......................... 

- 

Blue Lake, fire lookout toaer and primary traverse 
station No. 53 F (U. S. 0. S.) eceentric, 1932. 

4.301843 
4. sm22 
4.508'147 

4.031297 
4.1336505 
4.055221 

0 .8 i4 i i 2  

1.180113 

Primary traverse station No. 53 F (U. S. 0. S.), 1932 
(d. m.). 

41 4 i  18.i4G 
55 33 27.805 

41 48 07.541 
55 25 59.855 

41  59 33.932 
55 42 68.530 

42 02 33.332 
85 20 20.052 

Twin Lake, 5re lookout tower, 1932 1 ................ 

2i 12 39.94 
102 27 49.67 
233 15 18.99 
261 59 34 

55 08 15.74 
81 45 35.08 

161 30 06.06 
uj2 22 28 

3 M  49 25.82 
13 OS 50.05 
300 11 23 

3 OS 43.23 
48 10 56 . iO  
i 6  24 48.87 

Latitude and 
longitude 

42 11 19.614 
85 42 51.174 

42 09 41.i60 
85 25 41.002 

0 , I ,  

43 45 32933 
86 19 05.982 

43 44 46.i43 
86 20 16.5iG 

43 39 43.25 
SG 30 3 . 5 5  

43 30 30.87 
86 28 17.80 

43 28 00.351 
85 5 i  06.104 

43 2 i  2o.m 
86 13 27.665 

43 2: 21.164 
86 13 27.544 

43 21 58.51 
86 09 25. i 9  

305 24 08.51 
369 .50 23.58 
52 4 i  46 

3 53 12.96 
51 38 47.59 
9 i  22 22.82 

l i 9  03 02 

Azlmuth 

42 18 51.i02 
85 42 l8.014 

42 17 34.143 
85 30 01.494 

0 , ,t 

gS 4 i  39.3 
202 10 2 8 9  
2 i5  33 33.8 

52 09 49.3 
110 42 19.2 
130 58 39.6 

243 54 30 
346 56 37 

3 1i  31 

56 09 54.0 
113 51 42.0 
123 11 15.8 

49 00 48.0 
162 12 55.0 
331 16 50.1 

21 20 48.1 

315 18 31 

306 29 30.42 
3 07 20.32 

152 28 32 

337 41  19.7i 
56 51 13.10 
98 08 3 X 5 1  

253 35 24 

-__ 

Bach azimuth 

42 27 53.320 
85 29 20.5i l  

2% 42 & S O  
22 14 04.7 
95 38 33.9 

232 05 11.5 
290 2.8 06.8 
310 51 50.4 

2 68 33.56 
46 51 05.97 
93 28 55.15 
29 01 54 

63 56 59 
166 56 51 

183 li 30 

236 0 1  25.9 
293 35 58.0 
302 5 i  26.0 

229 56 40.2 
342 11 13.2 
151 19 36.6 

201 20 48.0 

135 18 31 

1 KO check on this position. 

Sturgis to Big Rapids 
~~ ~~ 

Principal poinfa 

Sturgis west base, 1931 (d. m.) ....................... 

Sturgis east base. 1931 (d. m.).---- .................. 

Jeaell, 1931 (d. m.) .................................. 

hilendon. 1931 (d. m.) ................................ 

Sterens, 1931 (d. m.) ................................ 

hIcEain, 1931 (d. m.) ................................ 

Berky, 1931, r. 1934 (d. m.) .......................... 

Comstock, 1931 (d. m.) .............................. 

0-0, 1931 (d. m.) ................................. 

Doster, 1931 (d. m.) ................................. 

42 28 22 124 37.5 02 05.54 
85 40 11.380 9 21 2 1 9 9  

33 54 

2 0 i  10 2i.88 
282 19 28.59 
53 19 29.66 

236 01 05.35 
261 40 36.54 
341 29 18.95 

126 59 51.60 
193 06 4250 

183 08 08.60 

2-56 13 47.22 

125 35 13. 18 
179 50 25.35 

m 57 48.52 

183 52 6 . 7 7  
231 27 19.00 
277 10 51.16 

128 40 40.62 
183 06 58.02 

157 44 1484  
236 42 35.68 
278 00 17.79 

145 08 56.65 
189 19 59.61 

182 48 05.97 
226 42 21.84 
273 21 35.73 

To station 

Van Buren (U. S. L. S.).. ~ _ _ _  
Porter (U. S. L. S.) ................. 
Sherman (U. S. L. S.) ............... 
Reference mark No. 2. 

Van Buren (G.  S. L. S.) ............ 
S t w i s  west base ........... 
Sherman (U. S. L. S.) ............... 
Reference mark No. 2. 

Sherman (U. S. L. S.) ............... 
Porter (V. S. L. S.) ................ 
Reference mark No. 1. 

Sherman (U. S. L. S.) .............. 
Porter (U. S. L. S.) ................ 
Jeaell..- ........................... 

Mendon. .......................... 
Jewell.. ............................. 
Reference mark No. 2. 

Mendon. .......................... 
Jewell. ............................. 
Stevens. ........................... 
Reference mark KO. 1. 

McKain. .......................... 
Stevens.. .......................... 
Reference mark No. 2. 

McKain- .......................... 
S b v e  ns. ........................... 
Berky.. ........................... 
Reference mark No. 1. 

Comstock.. ........................ 
Berky .............................. 
Plainwell, stack. 

Comstock .......................... 
Berky .............................. 
otsego ............................. 
Referenca mark No. 2. 

4.001 1 7 3  
4 . 2 4 m  
4.0343iGc 

4.2603014 
4.0191749 3. i189392 

4.4312827 
4.2872551 

4.33806z 
4. S25Gii 
4.36934iS 

4.4466% 
4.33791% 

4.1221853 
4 . 4 7 W 1  
4.3772327 

4.4543192 
4.1451874 

4.1973312 
4 . 3 2 4 1 s  
4. 2314413 

4.3870401 
4.2513202 

4.2816655 
4.3874489 
4.li30196 

Distance 

Meters 

9,855.2 
18.418.0 
9, i50.4 

11,399.8 
8, p 4 . 0  
9 , iS .  4 

5,387. s 
2, 116.2 

301.221 

20, mi. 5 
33,621.9 
32,263.1 

10, i 4 i .  2 
10,SiG. 9 
11,355.9 

7.49: 

15.15 

10.02i. li 
li, 766.42 
10,823, il 

IS, 200.64 

5.235.z 

26,944.96 
19,3i5.M: 

21. i80. Z 
36,523.07 
23,40i. 11 

2 i .  965.97 
21.7i3.04 

13,249. 07 
30,159.43 
23,835.96 

28,489.48 13,969.71 

10.451.41 

15.i51.84 
21. w. 00 
17,038.89 

24.380.36 
17,837.30 

19,127.82 
24,403.32 
14,894.28 

Feet 

32,333 
60,426 
31,989 

37,401 
28, Gz2 
32,14i 

17,675 
6, 

985.26 

65,740 
110,308 
105,860 

35,280 
35. 
3i,2Si 

24.59 

49. i 

32.897.5 
5 8 , 2 8 8 . d  
35,510.8 

59, i42.8 
34.289.34 
17. l i 6 . 0  

88,568.0 
63,568.1 

il, 45i. 3 
119,826. 1 
70,794.8 

91. i 5 1 . i  
il. 433. i 

43,468.0 

IS ,  201.8 

93,403. G 
45.832.3 

51,6i9. 2 
69,205.9 
55,901.8 

79, m 7 . 9  

9,948.1 

58,521.2 

62 5.55.2 
80.063.2 
48,865.7 



GEOGRAPHIC POSITIONS-Continued 
Sturgis t o  Big Rapids-Continued 

Doster .............................. 
Otseco .............................. 
Iioference mark No. 1. 

Doster. ............................. 
Otsego .............................. 
Fox ................................. 
Reference mark No. 1. 

French .............................. 
Fox ................................. 
Reference mark No. 2. 

French .............................. 
Fox ................................. 
Dim--  .............................. 
Reference mark No. 2. 

Barnes .............................. 
Dias ................................ 

Station 

4.328i514 
4.2186431 

4.24i612E 
4.4009001 
4. ?2687@4 

4.42168% 
4.29243X 

4.0856823 
4.3258091 
4.2928351 

3.5601653 
4.3195Y45 

Principal  p'nls-Continiied 

For, 1931 (d. m.) .................................... 

Barry ............................... 
Barnes .............................. 
Dim. ............................... 
Reference mark No. 1. 

Rallards.. .......................... 
Hammond .......................... 
Dygert .............................. 
1)ia.s ................................ 
Reference mark No. 2. 

French, 1931, r. 1936 (d. m.) ......................... 

3.9884918 
4.0977169 
4. m 3 6 1 8  

3.9729071 
4.3258017 
4.4Y47307 
4.4235686 

Dim, 1931, r. 1934 (a.m.) ............................ 

Barnes, 1931 (d. m.)--  _ _ _ _  _ _ _ _ _ _ _  ~ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  - ___. 

Barn, 1931, r. 1933 (d. m.) ........................... 

Dygert, 1931 (d. m.) ................................. 

Alpine, 1931, r. 1934 (d. m.) _.__ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Hammond, 1931 (d. m.) 

2 Orannis, 1931 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

4 N 

3 
I 
(0 Fisk, 1931, r. 1932 (d. m.) ........................... 

Q, Howard south base, 1931, r. 1932 (d. m.) - -  .......... 

Ensley, 1931, r. 1932 (d. m.) ......................... 

Howard north base, 1931, r. 1932 (d. m.)- ........... 

Lakeview, 1931, r. 1932 (d. m.) ...................... 

Huston, 1931. r. 1932 (d. m.) ........................ 

Spier,  1931, r. 193i (d. m.) ......................... 

Howard base A station, 1931, r. 1932 (d. m.) ___._.__ 

Supplemenlary point8 

Sturgis, water tank, 1931 1 .......................... 

White Pigeon, tall stack, 1931 1 ...................... 

1 No check on this position. 

Latltudt: and 
longitude 

0 , ,, 
42 37 12.8i5 
85 38 28.575 

42 37 08.644 
85 26 08.166 

42 47 47.892 
85 39 00.104 

42 43 42.g61 
85 25 43.526 

42 45 15.917 
85 24 05.363 

42 50 28.007 
65 25 09.069 

43 01 57.302 
85 41 58.246 

43 00 M 1 9 4  
85 27 4 1 . W  

43 07 16.942 
85 28 10.043 

43 14 06.251 
65 27 46.032 

43 16 59.247 
85 36 45.138 

43 18 26.348 
85 30 19.085 

43 21 56.681 
85 36 10.630 

43 24 40.352 
85 27 59.036 

43 2-I 59.383 
85 20 13.863 

43 36 53.854 
85 21 48.041 

43 40 38.515 
6 36 06.863 

43 20 0 6 . 3 5 ~  
85 29 15.482 

41 47 56.26 
85 25 32.21 

41 47 19.94 
W 38 48.40 

Azimuth 

0 , ,t 

324 02 06.49 
8 09 38.47 

11 49 40 

14 20 46.41 
49 52 49.50 
90 30 47.i2 

354 55 14 

318 15 38.50 
357 53 59.56 
100 12 04 

a 42 24.34 
55 25 43.i2 

112 43 29.23 
339 39 31 

37 54 03.73 
103 04 03.53 

351 26 50.66 
3 35 19.64 

75 24 45.20 
279 07 58 

168 49 47.52 
242 09 23.34 
312 49 50.46 
351 13 10.57 
313 28 59 

348 58 21.36 
34 10 51.87 

100 16 54.30 
121 01 12.05 
l i 7  14 50.26 
259 20 05 

88 16 58.56 
121 16 04.15 
43 32 13 

2 2 i  38.06 
57 51 5 i .80  
92 31 48.33 
YO 49 26 

293 39 06.71 
68 08 49.19 

185 04 35 

330 43 01.99 
72 52 19.78 
23 03 58 

309 18 22.60 
321 52 30.09 

4 50 41.91 
40 40 56.67 

103 52 12 

15 17 44.02 
65 30 36.i5 

2887 29 04 

26 51 08.16 
48 22 59.51 
56 31 11.55 
i 5  25 01.25 
86 4Y 53.77 
33 29 39 

364 31 01.11 
35 04 31.92 
4 0 6 4 8  

2% 43 39.50 
323 28 43.40 

0 08 24.78 

24 54 57.11 
191 29 50.01 

95 29 10 
156 36 11 

110 49 18 
248 07 33 

Back azimuth 

~ 

0 , ,, 
144 08 17.01 
188 08 28.95 

194 18 3 6 . i l  
229 43 19.X 
270 22 26.77 

138 24 21.67 
177 54 20.94 

182 42 07.22 
235 17 05.14 
292 34 28.38 

217 52 57.12 
282 53 55.w 

171 27 33.93 
183 34 56.24 
255 15 20.36 

348 48 5 2 5 4  
62 18 48.Y9 

133 00 1i.IM 
171 15 11.87 

169 00 OS. 25 
214 03 10.03 
280 07 09.91 
300 50 32.24 
357 14 30.67 

2A8 06 37.45 
301 04 42.51 

182 27 21.63 
237 41 19.60 
2i2 20 09.52 

113 45 16.16 
248 03 19.55 

156 44 46.90 
a52 47 55.04 

129 22 zJ.66 
141 58 16.16 
184 50 18.23 
220 35 03.11 

195 16 01.87 
245 24 59.06 

206 45 57.9i 
228 16 04.02 
226 19 51.15 
255 14 04.01 
2G6 44 X 1 3  

174 Q 05.89 
214 54 38.26 

1(M 53 32.26 
143 39 39.90 
180 08 22.19 

2M -41 09.48 
11 30 4254  

275 14 32 
336 35 05 

290 44 31 
68 15 17 

To station 
-. 

LoKarithn 
(meters) 

DyEert .............................. 4.2580098 
Dim ................................ 4.4384.W 

.............................. Alnine I 4.2948667 

I ......................... 
' ~~~~ 

Ballards.. 4.3930856 
IIammond 4.1261198 
Reference mark No. 1. 

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

Ballards. ........................... 
Kent.. .............................. 
Reference mark No. 1. 

Hammond .......................... 
Dallards. ........................... 
Kent ................................ 
Reference mark KO. 2. 

Grannis.. ........................... 
Kent ................................ 
Reference mark No. 1. 

Gram is... .......................... 
Fisk.-- ............................. 
Reference mark No. 2. 

Howard south base .................. 
Grannis.. ........................... 
Fisk ................................ 
Kent ................................ 
Reference mark h-0.2. 

Howard south base. ................ 
Ensley.. ........................... 
Reference mark No. 1. 

Craonis.. ........................... 
Howard south base... ............. 
Fisk.. ............................ 
Ensley. ............................. 
Howard north base ................. 
Reference mark KO. 2. 

Lakeriea. .......................... 
Ensiey.. ............................ 
Reference mark So.  1. 

Huston. ........................... 
1,akeviev.. ......................... 
Ensley.. ............................ 

Howard south base .................. 
Doward north base .................. 

Portm (U. S. L. S.) ................. 
Sherman (U. S. L. S.) ............... 

Porter (U. S .  L. S.) ................ 
Sherman (U. 8. L. S.) ............... 

4.3128883 
4.4198155 

4. 1018461 
4.3962352 
4.3624224 

4.1232017 
4.0678778 

3.9413721 
3.9594B5 

4.0102i% 
4.2G33174 
3.96443466 
4.2514253 

4.07i9181 
4.0850412 

4.353i8i4 
4.2610813 
4.4280258 
4.34i4 iM 
4.0203552 

4.34538i8 
4 .5m904  

4 . 3 1 0 W  
4.558.57s 
4.5393484 

3.5318267 
3.9350692 

4.454131 
3.762599 

4.027107 
4.238444 

Distance 
-- 

3Ieters 

21.318. 21 
16,544. 1: 

17.685.3t 
25. 171. 0: 
16,860.81 

26,405. 18 
19, Goi. (H 

12 180. ge 
21.174 3C 
19,626. 15 

3,634.67 
20,873.46 

9,738.49 
12.523.21 
19,514. i o  

9,395. n 
21. 173.94 
31.241.42 
%, 520.92 

18, 113. i 3  
27,444.19 
19,709.10 
24. 722. 11 
13,369. ti4 

20,553.62 
26,291.51 

1 2  642.88 
24.902.06 
23,036.81 

13,280.11 
11,691. 70 

8. i37. 20 
9.108. 14 

IO, 239.49 
18,442.40 
Y.211.84 

17,841.25 

11 .m.  10 
12,163.01 

22,583.30 
18,242.39 
26, i93. 23 
22,25i. 45 
10,479.85 

n. 150.72 
33,797.95 

20.458.83 
36.02'2.66 
34,621. i o  
3.402.iZ. 
8,629. 17. 

28,453.2 
5,788.9 

10,644.1 
17. 315.9 

-- 
Feet 

69.941.6 
54,278.5 

58. om. 5 
8 2  SI. 9 
55,317. 5 

86,631.0 
64,330.4 

39.963.8 
69. 46Y. 3 
64,390.1 

11,924. 7 
68,482.3 

31,950.4 
41,086. 7 
64,024.5 

30,824.2 
69.468.2 

102 49i. 9 
87,010. 7 

59.423.1 
90, a39.8 
64,662.3 
81,109.1 
43, W. 6 

67, 433.0 
86,258.1 

41.479.2 
81,61T!. 5 
i5,5i9. 9 

43. 569.8 
38.358.5 

28.665.3 
29.892.3 

33.594.1 
60.506.4 
30.222.5 
58.534.2 

39,255.51 
39.901.8 

74. Orn. 0 
59,850.2 
87.9M. 3 
73,021.0 
34.382. 6 

72.672.8 
110.885.4 

67, 122.0 
118. 184.3 
113,588.0 

11,163.77 
28,310.88 

93.350 
18,992 

34, gn 
56.811 



GEOGRAPHIC POSITIONSContinued 

Sturgis to  Big Rap.dsCont inued 

Porter (U. S. L. S.) ... __..__..._... . 
Jewell _________________._._____._... . 

J e w e U _ _ _ . _ . _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  
Stevens ___.___.___.________. ____._ .. 
Mendon-. ~ __. ________. _ _  _ _ _  .--. . 

Station 

4.21S'l 
3.952119 

4.181485 
4.024387 
4.254131 

Supplementary poinfs-Continued 

Thma Rirers, Eddy Paper Co., stack, 1931 1 _-_..-... 

Schoolcraft, water tank, 193L _______________.-.-.. . . . 

Jeaell. ._____._______._._._._..._... 
Comstock ___..__._._._........._.. .. 
Mendon.. __.___._____._._._._.-. ... 

Kalamazoo, State Hospital, standpipe, 1931 ---------. 

4.31S946 
4.280232 
4.0i0916 

Orand Rapids, silver water tank, 1931 _______.__.___. 

Stecens .________.__._.__._._.___._.. 
Berky .__._._____._______._._.__..... 
Comstock .._______ .____ .___ _____.. . . 

Orand Rapids, National Bank, red light on dome, 1931 

4.130631 
3.962455 
3. W521 

Orand Rapids, black water tank, 1931 1 _...___._..._. 

Alpine _.._._._._._._._._..._._._._.. 
Ballards ..-.. . -. . . -.-. . .. . .. . .___ .-. . 
Randall _._._____._______.__-.-.-.... 

Primary harem station ?io. 4 (U. 6. 0. S.), 1931 
(d. m.). 

4 . W  
4.331454 
4.181090 

Cedar Springs, water tank, 1931 __________.___._ ___. 

Kent ____._._______.___._____.__.__.. 
Fisk __._._._____._.___._--.-.-..--.. 
Ballards. _.________._________--.___.. 

Hammond. - . ~  __.___._._._______.___ 
Ballards .__....__._____._._._.__..___ 
Kent _ _ _ _ _ _  .-. -. __. _ _  - __. -. ~. -. - ._ ._ 

Kent __._________..._....._._._._.-._ 
Fisk --.... __.._ __._ .- .~ ._._._.___.__. 
Reference mark No. 1. 

Primary traverse station No. 2 (U. S. 0. S.) m n t r i e ,  
1931 (d. m.). 

4.14'1272 
4.332661 
3.35i,7808 

4.126697 
4.265411 
4.200864 

4.040%31 
3. S 5 1 S  

Primary traverse 
(d. m.). 

43 14 54.169 
85 36 4O.iO2 

station S i  25 42.0 
175 30 56.4  
229 34 54.9 

No. 2 (U. s. 0. S.), Kent .____.._..__.___.___._____._____ 
Fisk- - __. ___. - .--. . -. - _ _  ____. -. -. . .. 
Primary traversestation No. 2 (U. S. 

Ensley __..._____....._____.~~~~~.... 
Fisk ____._.___.__.._._...-...-...-.. 

G. S.) cccentnc. 

1931 4.039917 
3.586725 
1.495044 

3.964121 
1.211654 

Fisk Knob, scenic lookout tower, 1931. _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Hoaard City, municipal water tank. 1931 ____.___._. 

43 16 59.440 
65 36 45.810 

43 23 58.150 
85 28 01.632 

Principal points 

Charleroix 2, 1931 (d. m.)--- _ _ _ _ _ _ _ _ _ _  .-. __. . .-. . . 

Ellsworth, 1931 (d. m.) _________________.__..-..... 

Central Lake, 1931, r. 1932 (d. m.)- _.___.___.___._. 

Swenson, 1931. r.  1932 (d. m.) _._______.___.______._ 

184 56 O i . 2  
291 31 33.6 

259 46 28.6 
16 50 00.7 
71 14 23.3 

Fulford, 1931, r. 1932 (d. m.) ______._._____________. 

Whiting, 1931, r. 1932 (d. m.) .____.___._.____..._._ 

Lakeriew -...-.-.. ..._..._._____.... 

Ensley ._.______________...__....____ 
Howard south base _.__. . __. . . . . . . .. . 

Oarfield, 1931 (d. m.) .____._____._________________. 

I No check on this position. 

4.0290% 

4.065338 
4.029Zi5 

Latitudo and 
longitude 

0 , ,, 
41 55 5242 
85 37 55.16 

A 2  06 55.6[)(1 
85 3'1 57.li6 

42 07 22039 
E5 31 55.013 

42 16 44.458 
85 36 16.167 

42 56 08366 
E5 37 34444 

42 57 55.102 
85 40 17.065 

42 59 2213 
E5 44 09.25 

43 O i  03.181 
85 44 59.090 

43 13 31.857 
85 33 08.165 

43 14 54.m 
85 36 39.647 

Azimuth 

0 , I t  

42 54 21 
135 21 30 

26 12 1 2 9  
140 22 15.1 
2% 44 09.0 

46 11 48.9 
187 50 24.3 
319 07 53.1 

42 08 26.3 
115 22 41.7 
259 60 23.3 

150 59 29.1 
158 43 2 2 6  
241 29 59.5 

354 41 36.2 
162 45 37.7 
166 06 oL5 

184 39 36 
211 46 05 

181 11 38.7 
211 10 48.7 
275 34 59.7 

329 46 25.8 

9 i  28 30.0 

87 19 42.7 
178 09 11.4 
180 07 32 

48 31 20.5 

Back azimuth 

0 ' t, 

2 2  48 58 
315 18 14 

206 08 5i.8 
320 18 57.8 
116 51 56.3 

226 04 29.0 
7 51 40.5 

139 11 3i .5  

222 04 00.8 
295 18 38.2 
79 54 35.4 

330 56 29.3 
338 39 27.7 
61 36 43.6 

174 42 28.6 
342 44 28.7 
346 04 00.4 

4 40 10 
31 47 34 

1 11 47.6 
31 16 26.8 
95 30 08.3 

149 49 49.8 
225 24 22.i  
277 18 31.9 

267 14 09.4 
358 09 07.6 

267 m 09.5 
358 30 53.4 
49 34 55.6 

4 56 31.3 
111 31 34.0 

i9 51 50.0 
196 48 26.4 
251 08 47.4 

Dias ._______..____._._._-.--...-...- 4.27670s 
Alpine. _____._._..._._....___.._.__. 3. W125 
Ballards ____.__..._____._._._..__._._ 4. '233OCM 

Bdlards ._._.______.___._______._ ... 4.147i3!3 
Alpine ____._._.___._._____.-...-.... 3. i507M 

45 m 04.822 
85 14 45.951 

45 09 22.6i5 
85 15 46.082 

45 03 59.050 
85 17 42823 

45 04 55.896 
85 38 45.896 

44 45 o 7 . m  
85 18 35.480 

44 46 02.5il 
85 42 06.696 

44 35 41.412 
85 11 53.570 

60 06 10.33 
144 05 46.80 
204 56 4.Lm 

9G os 34.74 
183 46 43.68 
30 49 os 

117 05 50.35 
194 19 04.32 
194 59 56 

191 07 26.12 
228 05 55.52 
251 35 45.94 
2i3 30 59.00 
297 05 11 

144 14 05.39 
181 53 18.13 
99 44 01 

18i 09 40.36 
223 52 38.G3 
273 00 56.83 
44 46 31 

115 49 2 3 . i S  
153 08 26.97 

To station 
Logarithm 
(meters) 

Grand Traverse Bay 20 Big Rapids 

239 50 19.04 
323 52 1i.93 
25 03 39.10 

275 53 8 . 5 6  
3 47 26.38 

296 52 06.61 
14 m 27.03 

11 08 37.46 
48 22 57.42 
74 52 03.G5 
93 45 53.29 

323 59 60.73 
1 53 55.31 

7 12 0230 
44 09 52.39 
93 li  30.66 

295 28 08.il 
333 04 44.40 

Cathead (U. S. L. S.) _._._..._...__ 
BeaTer Island (U. S. L. S.) __...__.. 
Goodhart (U.  S. L. S.) ____._____._. 

Cathead (E. S. 1,. S.) _._...___._._. 
Charlevnix 2 __._____._..__._ 
Reference mark No. 1. 

Cathead (E. S. L. S.) _.___..__..___ 
Ellsworth.. - - -. . . . . . . . . . . . . -. . . -. . - 
Reference mark No. 1. 

Cathead (V. S. L. S.) _._.___.______ 
Charleroix 2 ________.__._______..-. 
Ellsworth.. . . - - - - - - -. - _ _  . _ _  -. - -. . -. 
Central Lake __._____._._._._._.____ 
Reference mark No. 1. 

Swenson. ._____.___ .- .____ -.-. . _ _ _  
Central Lake ___.._.._.._.___._.____ 
Reference mark So .  2. 

Saenson.. _ _  _ _  ____. - - ___.__ - _____. . 
Central Lake _________....______.___ 
Fulford . . -. -. -. -. - - -. _ _  - _ _ _  - - -. . -. . 
Reference mark No. 2. 

Whiting ... _ _  - -. 
Fulford - - - - - - - - -. - -. . -. -. -. . . . 

- - - - -. -. 

4. 528ooo9 
4.6221'272 
4.4060540 

4.4485312 
4. m 1 m  

4.4549641 
4.0133063 

4.0565507 
4.624550(1 
4.49501i9 
4.4422350 

4. c560.503 
4. 5433337 

4.5473388 
4.6647485 
4.4926153 

4. M W i 6  
4.291i936 

Distance 

Meters 

16.418.4 
9.609.9 

15,187. 5 
10.5i7. 1 
17,952.8 

20,842.3 
19, OGI. 8 
11  7i3.8 

13,509.2 
9, l i l .  8 
8,720.1 

12,315.3 
21,451.3 
15,ZS. 8 

18.910.7 
i, i29.0 

17,100.3 

14.052. o 
5,633.0 

14,036.9 
21,511.0 
2,2;9.3 

13.387.4 
18.425.1 
15,880.5 

10.937.4 
3,841. i 

10,962. 7 
3,551.2 

31.26 

9,207.2 
16.28 

10.601. 1 
10,69i. 3 
11,628.1 

33, i28.80 
41,891. &3 
31,336. '15 

28,088.67 
18,867.07 

28. 607. 82 
10,311.18 

11,391.23 

27,BW. 59 

42,126.07 
31,26208 

42.295.00 
34,959.62 

35,264.59 
46,211.33 
31,089.61 

44,300.40 
19,5i9.14 

Feet 

53,866 
31,528 

49,823 
34. i o 2  
55.900 

68.380 
62.548 
38,628 

44,321 
30, (rJ1 
a, fm 

d o ,  3% 
50,127 

62 043 
25.355 
56,103 

46,102 
18,481 

46,053 
' 0 . 5 3  
1,4i8 

43,922 
60,450 
52,101 

36,048 
12, Qn 

!O, 401 

35,967 
12, 668 

102.6 

3o.m 
53.4 

3.5,076 
35.096 
38.150 

110,658. 6 
137,439.: 
102,810. , 
92. 154.2 
65,180.5 

93,529.4 
33,829.3 

37.3i2.i 
138.208.6 
102, w. 7 
90,828.5 

138,762.8 
114,696.7 

115,697.2 151,611.7 

101,999.8 

145,342.2 
64,235. Q 



GEOGRAPHIC POSITIONS-Continued 

Grand !lYaverse Bay to Big Rapids-Continued 

Whiting .___________________-----.-_. 
Fulford ..... ____________________-... 
Garfield..-. ~ _ _ _ _  _ _ _ _  .__________ ~ -. .- 

Principal points-Continued 

Kingsley. 1931 (d. m.). __-....__ ~ _______________.. . . . 4.3i0513B 
4.4645063 
4.4836207 

Manton, 1931 (d. m.) __._______ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .-- Kingsley ____._. _._.__ ~ __________._. . 
Oarfield ..__..___._._________.___.-._ 
Reference mark No. 2. 

Kingsley ____.___.. __________.___._. . 
Garfield _.___.___._________________._ 
Manton ..-. . .___. . __._.__ ~ _____.__._ 
Reference mark No. 2. 

Brier Hill, 1931 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.4434820 
4.5102230 

4.3889.F52 
4. M235Q9 
4.312Mi3 

Harrietta, 1931 (d. m.) ______.________________________ Brier IIill.. _ _  _ _ _  _ _ _ _ _  ~ _ _ _ _  _ _ _ _  __. . 
Selma ...___________ _ _ _ _  ___________._ 
Cadillac.. . . -. . . ~. -. -. _ _  ________. -. .. 
Reference mark KO. 2. 

LeRoy, 1931, r. 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4. 137432 
4.1759540 
4.3508301 

Luther, 1931 (a. m.) _ _ _ _  _ _  _ _ _ _  - ________________. Earriet ta- .  _ _  ____________________--. 
Cadillac-- - _________.____________ -.. 
LeRoy _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  ___. 

Luther -...-. . _ _ _  ..- _ _ _ _  ._____._._ .. . 
Le Roy- __. . . -. . . . . _ _ _ _ _ _  -. -. . . . ._ 
Referena: mark A-0. 1. 

Luther _____________.___ ._______ _ _  ... 
I&Hoy _ _ _ _ _  _ _ _  ____._____._______... . 
Hersey _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ . - .  . 

Elersey, 1931 (d. m.) 

4.369ii47 
4.3734051 
4.2962992 

4.3573i93 
4.oS25344 

4.0875351 
4.3285373 
4.2330319 

Boyd, 1931 (3. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ________._______. . . uuston. _ _  -. .__ .__ _ _ _ _  - - _  - - _ _ _  -. - - -  - 
Spicrr. _ _ _ _  _ _  __..________________. -. . 
Orono ________._._______._____._.. _. . 
Hersey ___________._ ~ ______________. . 

Omno __._._. . _ _  .. .____ ..-: ______. .. . 
H e w y  ________..___________.___.._. . 
Boyd ________._._________---...--... 
nuston __.___.___.__ ~ ________.__.... 
Spier. .  ___... ._.....__-____._._.-.. 
Reference mark No. 1. 

Paris, 1931, r. 1937 (d. m.) _____..___._.._.____--...-. 

4 . 3 . w m  
4.3944372 
4.3615934 
4.0646090 

4.73Wi8 
4.381X5i 
4.3136912 
4.4249312 
4.0XWj3 

Supplenuntaru point8 

Beaver Island Lighthouse, 1932 _._____. ~ _ _ _ _ _ _ _ _ _ _  .- 
Charlevoix, water tank, 1932 .._._____ ._._ .__________ 

Gnrfield. 5m lookout toa-rr. 1932 I ___..._._______... 

Kinnley, fire lookout tower, 1932 1 . .  - ___. .- .-.-.... 

Brier Hill, fire lookout tower, 1932 I _ .  . -. - ____. -. . . . 

Felma. fire lnokoiit tower, 1932 I ________. .___ _.___ 

Cadillac, white stack. 1932 1 ____._. . ________._ 

Cathead fi. S. L. S.)- ~ __________... 
Charlevoix 2.. ___. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. 
Cathend (1;. S. L. S.) ______________. 
Chnrlevois 2..  _._________._______ -. . 

Garfield _ _ _ _  _ _ _ _ _ _ _ _  ._____ ~ _ _ _ _ _ _ _ _  .. 
Kingsley __.___________________----.- 

Brier Hill.- _ _  _ _ _ _ _ _  _ _ _ _  ~ _ _ _ _ _  _ _ _  -. .. 

Latitude and 
longitude 

0 , t t  

44 34 29.005 
E5 34 50.2i2 

44 21 06.803 
85 25 22.1iO 

44 21 57 .W 
85 40 45.787 

44 19 36.996 
85 32 49.(Hg 

44 11 18.909 
85 25 03.302 

44 14 34.m 
85 41 38.332 

44 01 45.010 
85 22 45.44c 

4 011464 
4.56s8oi 

4. XI2351 
3.332300 

0. W l i 4  

1.621176 

l.Oi5-547 

44 02 16.347 
85 37 32.814 

43 55 14.790 
85 23 34.348 

43 55 43.506 
85 36 19.913 

43 49 06.718 
85 21 48.325 

43 46 22.350 
85 35 41.000 

45 34 32.26 
05 34 2442 

45 I9 07.83 
85 15 42.01 

44 35 41.18 
E5 11 53.40 

44 34 28.68 
85 34 52.11 

44 21 Si.95 
h5 40 46.03 

44 I9 37.36 
85 32 49.08 

44 15 53.34 
85 24 28.54 

Selma . -. . . . - -. _ _ _  - _ _ _ - _  .-._ _ _  __. . - - 

Cadillac. -. -. . .________________ ~ - .  .. 
Xlanton.. ____. .-. . .___ ~ ____________. 

Azimuth 

1.049218 

3.929iM 
3.988913 

0 , *, 
155 51 03.79 
227 22 3 2 . 3  
2G5 39 24.82 

153 09 43.21 
213 25 34.89 
111 26 57 

198 40 56.14 
236 14 15.33 
E 4  17 39. i 2  
313 34 24 

112 23 21.00 
2<% 18 49.59 

133 25 03.4i 
146 08 32.01 
1i8 40 50.75 
346 27 01 

1H 51 48.34 
231 27 06.46 
2s5 11 45.00 

28 02 05 

46 26 34 

133 26 07.11 
l i0  11 36.24 
119 04 52 

166 33 17.55 
224 4 i  33.i2 
2i2 42 59.88 

124 55 40.16 
185 10 02.19 
2% 38 10 

l i 2  22 29.i9 
218 20 42.28 
272 53 45.98 

359 59 01.79 
50 51 01.59 

122 15 57.17 
168 14 18.36 

181 33 20.24 
226 50 32.85 
255 39 07.63 
311 10 38.60 
355 52 44.30 
236 23 00 

4 35 5d 
316 09 59 

61 43 52 
215 03 18 

151 24 01 

256 06 46 

333 22 56 

336 45 28 

s 12 27 
1i3 00 05 

Back azimuth 

0 I ,, 
335 45 56.82 
47 33 5 i . 5 0  
85 55 31.22 

333 03 05.29 
33 35 01.38 

18 45 05.19 
56 34 29.04 
$4 28 25.47 

292 17 4i.iG 
i 4  24 01.92 

313 14 05.49 
326 03 06.9i 
3.59 40 37.58 

4 52 25.04 
51 33 16.02 

105 23 19.09 

313 12 55.20 
350 10 00.28 

346 30 26 X 
44 56 15.44 
92 53 16.6; 

304 45 5i.93 
5 10 36 15 

352 21 39. 16 
58 30 07.84 
93 02 40.m 

l i9  59 01.99 
230 41 07.93 
302 05 53.1C 
348 13 04.S 

1 33 34 85 
46 59 3 i . i S  
i.5 49 25.41 

131 20 55.M 
l i 5  53 0i.X 

184 33 58 
136 23 59 

241 28 41 
35 03 58 

331 24 01 

76 06 4i 

153 22 56 

176 45 28 

185 12 03 
352 59 2i 

Distance I 
To station 

Logarithm 
(meters) 

Brier Iiill.. _ _ _ _ _ _  _.__ -.-. ~ _______. . . 
hianton ......___.___._._.________.._ 4.012UO89 
Reference mark No. 1. 

4.05i5475 

Harrietta ______.__________._______.._ 4.5392998 
Cadillac.-. . . . - .~ -. _ _ _ _ _  ~. - _ _  __. . - _._ 4.2547094 
Reference mark No. 2. 

Meters 

23,4iO. 03 
29,141. 12 
30,452 31 

32.375.99 
2.7.764.00 

24- 488.28 
45,956.92 
20,513.85 

11,416.88 
10,280.3i 

28. i31. (H 
18,522.97 
18,150.60 

13. i23. i 6  
14.995.26 
22,899.72 

31.617.83 
17, 9iG. 68 

21. 430.13 
21.626.97 
19. i83.32 

22, ii0.85 
12,003.01 

12,233.06 
21.307.74 
17.1Ol. 41 

22,618.11 
24, i99.17 
22.992.88 
11,GO4.03 

17,325.58 
24.058.34 
20.591.65 
26.603.04 
10,639.11 

43, 799. 0 
37. 051.6 

31, i W .  4 
2, 149.3 

8.02 

41.80 

11.90 

11. 20 

8,50562 
9, i 4 i .  95 

Fect 

71,001.3 
95.607.2 
99,009.1 

9 1 , w .  I 
106,220.2 

so, 342.0 
150. iii. 0 
67, 302. 5 

3i, 456.9 
33, 728. 2 

94,261.8 
60. iiO.8 
59,549. 1 

45.025.4 
49,196.9 
i5,130.2 

113.575.3 
58,978.5 

i6 .  870.4 
77. 516. 2 
64.905.8 

i4. iO7. 4 
39. 6i5. 2 

40, 134.6 
69,907.1 
56,106.9 

74,206.2 
81.361.9 
i5.435.8 
38,070.9 

56.842.3 
i8.931.4 
67. 557.8 
8i. 280.1 
34,905.1 

143,697 
1 2 1 , m  

104.312 
1,051 

26.3 

13i. 1 

39.0 

36.7 

27. '305.5 
31,961.4 

~~ 

1 S o  cheek on this position. 

4 
W 



GEOGRAPHIC POSITIONS-Continued 

Lake Huron to  Big Rapids 

To station Station 
Logarithm 

(meters) 

Aincipal painla 

Nichol. 1932 (d. m.) ................................. 

Arnold, 1932 (d. m.) ................................ 

Cass, 1932 (d. m.) .................................... 

Wilmot.. 1932(d.m.) ................................ 

Caro. 1932 (d. m.) ................................... 

Tuseola. 1932 (d. m.) ................................ 

Carpenter, 1932 (d. m.) .............................. 

Bernie. 1932 (d. m.)- ................................ 

.4rpyla (17. S. L. S.) ................. 
Custer (U .  S. L. S.) ................. 
Azimuth mark. 

Sichol .............................. 
Arrryle ( G .  S. L. S.) ................. 
Custer (1'. S. L. S.) ................. 
Azimuth mark. 

Sichol ..................... .-....... 
Arnold ............................. 
Azimuth mark. 

h'ichol .............................. 
Arnold .............................. 
Arimxth mark. 

Cas.. ............................... 
Wilmot ............................. 
Azimuth mnrk. 

caro ................................ 
Cas . .  .............................. 
U-ilmot ............................. 
Azimuth mark. 

Caro ................................ 

Azimuth mark. 

CasS ................................ 

rusmls- ............................. 

Cole, 1932 (d. m.) ................................... 

3.929w92 
4.3050695 

4.1680533 
4.1893895 
4.0725680 

4.1059302 
4.3299629 

4.189i249 
4.21'28655 
4.0197RW 

4. mm443 
4.2945914 

4.20W695 
4.4134602 
4.2455499 

4.0202964 
4.1386011 

Orea, 1932 (d. m.) ___. -. _ _  _ _ _ _  ~ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _ _ _  _ _  
Bernthal, 1932 (d. m.). .............................. 

Jon-, 1932 (d. m.) ................................... 

Kaul, 1932 (d. m.) ................................... 

Appold, 1932 (d. m.) ................................. 

Gaginaw. 1932 (d. m.) ................................ 

De Shone, ILK32 (d. m.)- ............................. 

Bay City, 1932 (d. m.) ............................... 

b l a n d ,  1932 (d. m.)-- ............................. 

Born, 1932 (d. m.)- _ _ _  ~ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  _ _ _ _  

Latitude and 
longitude 

0 t I ,  

43 35 59.014 
83 01 01.232 

43 28 05.199 
82 59 44.096 

43 36 35.392 
83 10 28.141 

43 28 31.214 
83 07 28.313 

43 32 36.413 
83 20 55.307 

43 24 02.5m 
83 18 58.i.W 

43 28 50.234 
83 26 46.230 

43 33 58.039 
83 32 39.689 

43 26 54.121 
83 31 23.0% 

43 33 04.082 
83 40 56.587 

43 26 21.067 
83 39 34.891 

43 33 3 2 5 i 8  
83 48 27.985 

43 25 44.156 
83 46 13.210 

43 33 3i.411 
83 57 51.447 

43 25 50.381 
83 56 25.026 

43 29 m.867 
84 02 03.880 

43 34 20.i.53 
83 54 41.901 

43 31 22.215 
84 05 26.110 

43 24 02.114 
84 04 16.747 

Azimuth 

0 , , I  

2i4 39 3 . 6 7  
317 50 51.06 
181 16 50 

173 15 08.83 
205 43 55.75 
271 40 45.54 
301 14 42 

274 59 30.94 
317 22 30.33 
191 11 05 

164 53 52.18 
212 07 39.32 
2i4 21 20.06 

242 23 34.15 
292 30 17.90 
1% 12 47 

170 23 31.26 
206 13 39.73 
241 50 13.33 
190 04 56 

228 11 46.15 
310 07 52.96 
2 6 6 2 3 0 8  

279 01 25.98 
320 04 59.53 
272 01 50 

39 39 46 

172 30 41.2: 
212 58 35.37 
240 02 19. 16 
287 28 24.z 
2 0 3 5 0 5 3  

261 27 3i.49 
311 29 21.48 
94 27 30 

171 36 65.57 

2Fd 41 00.13 
170 21 26 

213 26 a. la 

2 i4  s5 02.76 
3 1 i  58 55 .E  
164 li 07 

165 10 54.97 
207 3 i  31.30 
262 42 55.82 
271 40 44 

312 53 09.31 
195 49 31 . 

270 37 18.40 

l i 2  20 08.17 
216 52 36.11 
270 44 31.93 

213 51 32 .M 
305 a3 23.43 
180 35 27 

280 00 34.76 
8 22 21.M 

i 2  33 24.43 

2 4 i  43 B.94 
310 02 56.21 
313 12 11.72 

2 34 49 

1 3  27 26.48 
197 46 33.60 
252 28 41.19 
176 49 37 

Back azimuth 

0 , , I  

94 43 48.29 
137 57 48.15 

353 14 15.70 
25 47 21.93 
91 46 4i.07 

95 @5 01.93 
137 29 53.98 

344 51 48.30 
32 12 OS 96 
94 26 39.44 

62 30 48.54 
112 39 35.56 

350 22 09.00 
26 19 31.29 
61 58 08.05 

48 15 45.iO 
130 13 14.41 

99 09 29.27 
140 09 02.94 

352 29 48.49 
53 05 45.39 
60 05 29.59 

107 36 55.8% 

81 33 19.90 
131 35 56.27 

351 35 49.34 
33 31 13.92 
84 46 38.34 

95 00 13.78 
138 05 02.24 

348 09 22.21 
?7 41 09.21 
82 47 29.67 

90 43 48.69 
133 01 09.91 

352 19 oR.68 
34 58 04.45 
00 51 32.53 

33 54 25.83 
128 07 16.50 

100 04 52.49 
188 21 10.12 
7.52 31 13.84 

67 68 40.15 
130 09 08.52 
133 14 30.94 

353 26 38.77 
17 48 04.97 
72 34 05.40 

Caro.. .............................. 4.20-3 
Carpenter ........................... 4.0926964 
Azimuth mark. 

Bernie.. ............................ 
Caro.. .............................. 
Carpenter.. ......................... 
Tusmla. ............................ 
Azimuth mark. 

Bernie. ............................. 
Cole.. .............................. 
Azimuth mark. 
Crew. .............................. 
Bernie.. ............................ 
Cola. ............................... 
Azimuth mark. 

Grew ............................... 
Dernthal.. .......................... 
Azimuth mark. 

Jonas.. ............................. 
Grew- .............................. 
Bernthal.. .......................... 
Azimuth mark. 

Jonas ............................... 
Kaul ................................ 
.4zimuth mark. 

Appold. ........................... 
J o n a ~  ............................... 
Kaul.___ ............................ 

Appold. ............................ 
Saginaw. ........................... 
Azimuth mark. 

Jonas. .............................. 
Saginaw ............................ 
Appld-  ............................ 

Appold. ............................ 
Saginaw ............................. 
De Shone. .......................... 
Azimuth mark. 

Freeland. ........................... 
De Shone. .......................... 
8 ~ n a w  ............................ 
Azimuth mark. 

4.1204262 
4.2447138 
4.2445197 3.8561824 

4.0523653 
4.235!m3 

4. OW169 

4.0455929 

4.00732;O 
4.2531099 

4.1693786 
4.1854829 
3.9557188 

4. miav 

4.1019935 
4.3311125 

4 . 1 f 3 2 m  
4.25144M 
4 1386987 

4.0072747 
3.9858453 

3.9306185 
4.2019402 
3.6491145 

4.04247a 
4.2013519 
3.7848045 

4. 1358098 
3 9003.106 
4.04G3478 

Distnnce 

Metrrs 

8,473.23 
20,186.89 

14,724.93 
15,466.42 
11,818.65 

12,763.81 
21,377. i 9  

15,478.36 
16,325.46 
10,464.97 

15.947.56 
19, i05. 6'3 

16. m.09 
25,939.57 
li, 601.51 

10.4i8.43 
13, 759.45 

15.943.52 
12,3i9.31 

13.195.51 
17,567. 66 

17, 559. 81 
7,180.96 

11.276.32 
17,215.92 

12,572.36 
16,908.45 
11,106.90 

10,liO. 14 
li, 910.59 

14. i69.94 
15,327.91 
9,901.91 

12, Mi. 3s 
21,434.46 

14.543. ?3 
17.842. n!3 
13, i62. 54 

10,168.92 
9,679.33 

8,523.51 
15,919.89 
4,457. 74 

11.027.42 
15,898.34 
6,234.54 

13,671.30 
9,780.04 

11,120.22 

Feet 

27, i99.3 
66,229.8 

48.310.0 
50, i42.7 
38,775.0 

41,875.9 
70, 137.0 

50, '181.9 
53,561.1 
34,333.8 

52.321.3 
61,651.1 

52. 785.9 

57. '47.6 
85,005.0 

34,378.0 
45,142.5 

52,308.0 
40,614. 5 

43,292.3 
57.636.6 
23.559.5 
57,610.8 

36.995. i 
56.482.6 

41.247.8 
55.4i3.8 
36,439.9 

33,366.2 
58.iGl.t 

48,457.7 
50,288.3 
32,486. 5 

41,493.8 
io, 322.9 

47,713.9 
58.536.9 
45, 152. G 

33,362.5 
31,756. 3 

27,964.2 
52230.5 
14,625.1 

36, 179. 1 
52,159.8 
20,454.5 

44,853.3 
32,088.7 
36.503.3 



GEOGRAPHIC POSITIONS-Continued 

Lake Iluron to Big RapidsCont inued  

D'nrien _____._.._..___.___..._..__.. 
Thomas .__..._....._______.._...._.. 
St. Louis ... .__.______ ._______._ _ _ _  .- 
Azimuth mark. 

D'Brien.. __._...____________.____. _ _  
3uild ___._____.___.___.__---.-.--. .. 
Lakeview _.___.___._______._...-.-.. 
nuston. ...___.__________.._____._.. 
Azimuth mark. 

Station 

4.2040413 
4.2329117 
4.3268654 

4.3002828 
4.4*W27 
4..5083321 
4.4031107 

Principal points-Continued 

Sand, 1932 (a. m.) _ _ _ _ _  ~ ______.______________________ 

Lakeview .--. ___..__.___._ .--. __. .- 
Bundy __________..______._._._.____. 
D'Brien ___________.___.____-.-.--.-. 
Build _._._.___.________._------..-.. 

Willtins, 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

4.3iSi440 
4.30119Z 
4.326201)l 
4.174364: 

Thomas, 1932 (d. m.) _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

O'Brien, 1932 (d. m.) 

Lakeview ___..__._______._..__._.___ 
Eluston. ____.__._.____._____..._._.. 
h n d y  __________________________.-.. 
Edmom ._.________ _ _  ___._.___._____ 

Bundy, 1932 (d. m.) .... . - _ _ _ _ _ _  . . . . . . . . . . . . . . . . . . . . .  

4.238529: 
4.30057% 
4.1836614 
4.098531( 

Supplemenlory poinla 

Sfindosky, Borden Milk Co., stack, 1932 1 ________.. . 

Sandusky, municipal water tank, 1932 1. - ______... .. 

Cas City, municipal water tank, 1932 _ _ _ _  ______. .._ 

Caro, W. N. Clark Co., stack, 1932 1 __..._____....._ 

Caro, Michigan Sugar Co., north stack, 1932 ____._._ 

Caro, Michigan Sugar Co., south stack, 1932 ___.___. 

Caro, municipal standpipe, 1932 ____.. . .. . .. . .__.___ 

Wahjamega, Epileptic Institute, stack, 1932 1- _ _  ._. - 

I No chock on this position. 

Azimuth mark. 

Arnold _..___..___._..____________._. 
Custer (U. S. L. S.) _____._____.____. 

Latituda and 
longitudc 

4.13G437 
3.664957 

0 , #, 

43 30 37.383 
84 14 29.978 

43 23 28.469 
84 15 28.462 

43 31 09.388 
84 24 43.163 

43 24 54.952 
84 a6 22.709 

43 32 11.iM 
84 35 14.508 

43 24 07.142 
84 36 11.6oi 

43 28 56.051 
84 41 06.093 

43 32 35.551 
84 49 30.015 

Carpenter _____._..__.__....___.__.._ 
Caro.. ._._._....___.._..._....._.___ 
Tuscola .____._..__.__..___._.___._.. 

$3 24 98.Oi6 
34 51 55.067 

3.605786 
3.901319 
4.039899 

$3 37 m.688 
?5 02 59.852 

Carpenter ___.___..._.__..______._.._ 
Caro .___._...... ___.._........._ ...- 
Tuscola ___._._..._.___.___._..._.__. 

43 25 15.630 
55 02 35.739 

3. @E328 
3. W i 7 2  
4.039583 

43 30 29.887 
65 OB 61.320 

Tuscola _.___.......__.____._.___._._ 
Carpenter ... . . .-. __. . __..._____. ___. 
Bernio ..__.....___..__._._._..--.... 

Cole ._.___._ ....._..______.___.__... 
Carpenter ... .. ... . .__._____ ..____. _ _  

43 2.5 27.21 
82 50 15.16 

43 2.5 30.26 
62 49 55.01 

43 35 58.444 
83 10 51.063 

4 . 1 0 8 3  
3.550224 
4.132598 

3.811108 
3.479759 

43 29 14.01 
83 23 15.59 

43 28 49.198 
83 23 46.718 

43 28 48.102 
83 23 48.158 

43 29 43.902 
83 24 26.497 

43 27 12.70 
83 28 36.30 

Azimath 

0 , I 1  

263 29 09.44 
311 26 34.40 
92 35 20 

185 40 M.21 
222 45 00.54 
266 00 23.99 

2i4  02 35.93 
318 42 16.11 

190 56 59.12 
236 31 2i.13 
2Sl 12 45.29 

97 48 40 

8 8 0 4 0 4  

277 40 32.45 
318 23 23.78 
244 47 00 

184 54 58.38 
229 50 46.23 
263 35 31.50 
2 9 0 0 6 0 6  

232 38 18.84 
323 26 40.19 
158 47 02 

2i2 06 14.86 
300 46 56.44 
311 05 41.44 
134 40 05 

191 44 44.30 
238 32 42.34 
269 59 16.m 
61 22 22 

294 24 31.15 
32i 58 42.2.5 
46 11 46.53 
89 25 15.00 

350 04 23 

84 2i 19.75 
l i8  27 05.27 
236 20 11.64 
285 12 54.76 
176 14 35 

53 58 43.19 
126 26 47.80 
217 11 22.19 
WS 40 11.84 
267 41 34 

110 55 02 
167 48 53 

I!Xl 54 17 
162 06 25 

204 15 58.5 
269 52 02.1 
341 43 37.2 

61 12 27 
206 15 37 

90 28 16.5 
238 19 44.0 
323 45 39.0 

90 57 30.3 
208 25 05.0 
323 31 C9.6 

324 69 18.6 
62 12 08.5 

125 21 12.4 

84 56 43 
175 45 38 

3ack azimuth 

* , 8 ,  

83 35 23.93 
31 33 36. li  

5 40 44.43 
42 51 54.M 
86 08 05.48 

94 09 38.13 
138 4.3 37.62 

10 58 07.60 
56 39 37.40 

100 20 16.84 

97 47 47.26 
138 29 29.69 

4 55 37.80 
49 58 39.92 
83 42 16.33 

52 42 20.90 
143 30 02.55 

92 16 04. I8 
120 52 43.39 
131 14 50.61 

11 46 24.10 
58 40 08.59 
90 10 04.16 

114 33 49.43 
148 06 19.94 
225 59 54.47 
269 12 16.74 

2F1 15 1229 
358 26 48.66 
58 29 12.40 
105 20 15.12 

233 51 34.89 
306 18 33.88 
37 16 05.76 

128 45 11.53 

290 43 31 
347 48 23 

289 47 32 
342 05 41 

24 16 14.3 
89 58 48.9 

161 45 56.9 

261 10 02 
26 17 11 

Ti0 26 13.1 
28 21 40.0 

143 48 57.1 

2io 55 27.8 
28 27 01.9 

143 34 28.6 

145 03 04.0 
242 10 32.4 
305 15 32.7 

m5326 
325 45 31 

To station 

Freeland.. . -. -. . . -. . . -. -. -. . . . 
Borm.. . . . . -. . _ _  __. - .-. -. . . . . _ _  _. 
Azimuth mark. 

Agwithm 
(meters) 

4,05966753 
4.2650204 

4.123916i 
4.2994767 
4 . 1 w s i o  

4.1401322 
4.2i6b%31 

4.0iOiS54 
4.m1354 
4. 1i49887 

4. 1555700 
4.2556809 

4. liG4488 
4.30F)lliO 
4.1250487 

3. 99i0312 
4 . 0 4 w  

4.2837861 4. llYQG98 

4.3771965 

I Azimuth mark. 

Arnold ..._..__..__...__.__.__.._.__. 4.14%00 
Custer (U. S. L. S.)  ___._____.____... 3.6Gi448 

cas.. ~ _______._..._.__________._... 3.097204 
Nichol __.___________.__.._...-.-.-.. 4. 121.546 
Wilmot. ____._._______.___. _._____. . 4. 162373 

Carpenter ._.._._._.___.___._.____... 3.680341 
car0 _..__.__._._._______.-----.-.-.. 3.842983 

Distana, 

Meters 

12,293.49 
18,408.97 

13,301.99 
19,928. 15,162.52 Go 

19.193.60 11, TO. 24 

13,808.01 
18,917. 47 

14,961.97 

14,307. 71 
18,016. 93 

15,012.35 

13,336.71 

9,931.87 
11, 118.55 

19,221.48 
13, 181. 65 
23,833.98 

20,235.64 

15,997. 10 
li,oB6.68 
21.225.86 

19,965.02 
28,212.57 
32,235.33 
25,299.43 

23,919.05 
20,007.47 
21,193.81 
14,940.48 

17,319.27 
19,979.28 
15,263.75 
12,546.76 

13, 691.1 
4,623.4 

14,082.8 
4,649.9 

1,250.8 
13,229.6 
14,533.6 

4,790.1 
6,866.0 

4,034.5 

10,062 2 

4,002.5 

10,954.3 

12,855.3 
3,550.0 

7.967.4 

8,012.6 

13,570. 6 

6,473.0 
3,018.3 

Feet 

40,332.9 
Go, 396.8 

43,1341.6 
65.382.4 
49,712.9 

45,301.9 
62,065.1 

38,616.2 
62, 9il. 0 
49,087.7 

46,941.2 
59,110.5 

49,253.0 
86,389.8 
43,755.5 

32554.8 
36,478. 1 

63,062.5 
43.246.8 
78, 195.3 

52,483.8 
56,091.4 
69,638.5 

65,503.9 
92,560. I 

105,758.7 
83,003.2 

78,474.4 
65,641.2 
69,533.4 
49,017.2 

58,821.6 
65,548.7 
50, o i i .  8 
41,163.8 

44,918 
15,169 

46,203 
15,256 

4.1M 
4 3 , m  
47,682 

15,ilG 
22,854 

13,237 
26,140 
35,965 

13,132 
26,288 
35,939 

42, l iG 
11,647 
44,523 

21. 237 
9,903 



GEOGRAPHIC POSITIONS-Continued 

Lake Huron to Big Rapids-Continued 

Station 

Supplementary point'sContinued 

Primary traverse station No. 13 (U. S. 0. S.), 1932 -. 

Munger. Merritt Lutheran Church, 1932 I . - - .  ....... 

Bay City, Eastern High School, tip of dome, 1932-. . 

Bay City, Munay  Body Co., plant, stack, 1932 .___.. 

Bay City, City Hall, 1932 ........................... 

Bay City. red light, tio of tall transmission tower, 

Bay City, Columbia Sugar Co., stack, 1932 .......... 
1932.1 

Bay City, First Baptist Church, clock tower, spire. 

Bay City, Bigelow Flooring Co., water tank flnial, 

Bay City, water works stack, 1932 1 _________________. 

1932.1 

1932.1 

Bay City, James Clements Akport, beacon, 1932- - ~. 

Bay City. St. Stanislaus Church, north steeple, 193'. 

Bay City, St. Stanislaus Church, south steeple, 1932. 

Baginaw, Consumers Power Co., north stack, 1932 ... 

Saginaw, Holy Family Catholic Church, belfry, 1932 

Saginaw, Consumers Power Co., sooth stack, 1932. .. 

Saginaw, Chewle t  Foundry, stack, 1932.. _ _ _ _ _  __. -. 

Saghaw. Bean Co., sign, letter A, 1932. ............ 

Saginaw. Consumers Heating Co., stack, 1932 ....... 

Saginaw. City Hall, foot of flagpole. 1932 ............. 

Baginaw, SonoraTalking Machine Co., !lagpole, 1932 I 

Saginaw, Sacred Heart Church, 1932 1 __________.. -.. 

Saginaw, courthouse, I932 ........................... 

1 No check on this position. 

Latitude and 
longitude 

0 , ,, 
43 22 4 6 . M  
83 45 31.674 

43 31 19.89 
83 46 59.13 

43 35 18.369 
83 $2 25.855 

43 34 33.117 
83 52 41.430 

43 35 35.650 
63 53 20.037 

43 32 22.88 
83 53 26.6i 

43 34 29.347 
63 55 07.451 

43 35 51.04 
83 53 03.59 

43 36 50.94 
83 52 42.53 

43 39 45.90 
83 53 48.31 

43 32 49.057 
83 53 2i.199 

43 34 49.538 
83 52 52.305 

43 34 48.955 
83 52 52.293 

43 29 11.382 
83 54 52.131 

43 24 59.047 
E3 56 5 9 . X  

43 29 07.585 
83 54 54.924 

43 26 59.509 
83 55 1G.iW 

43 25 51.350 
83 56 39.60i 

43 25 49.156 
M 56 16.018 

43 25 09.907 
83 56 60.630 

43 24 20.51 
83 58 42.55 

43 25 39.12 
83 55 35.36 

43 25 03.644 
83 57 55.1% 

Azimuth 

0 , t t  

111 13 16.1 
1TO 21 21.0 
230 22 45.3 

312 41 13 
354 18 28 

301 25 51.0 
17 03 46.2 
59 48 06.4 

2XI 09 38.4 
li  18 59.4 
76 08 57.3 

300 04 09.3 
39 29 58.3 
59 05 44.5 

111 10 55 
252 11 03 

6 13 03.2 
42 59 28.8 
66 28 53.5 

304 37 09 
57 28 07 

316 58 02 
49 16 25 

6 50 30 
25 38 18 

258 39 45.3 
323 19 13.7 
104 08 50.4 

291 47 50.0 
16 02 38.8 
70 09 30.1 

331 53 39.0 
16 03 41.2 
TO 31 54.8 

18 36 59.3 
153 53 21.5 
298 40 51.5 

i 9  54 35.6 
13i 52 58.4 
206 15 01.6 

18 25 Oi.6 
1.54 33 33.3 
298 06 28.7 

112 47 20.8 
164 12 53.4 
65 47 22.3 

129 13 31.7 
173 37 l i . 2  
2i5 09 l i . 4  

127 34 12.1 
171 34 10.9 
2i0 35 40.2 

135 44 28.6 
204 44 55.0 
265 43 23.6 

85 42 53 
152 38 52 

107 17 35 
125 55 06 

77 33 58.3 
142 59 28.6 
194 08 54.7 

Back azimuth 

0 I *, 
291 05 47.2 
350 20 52.5 

50 n 09.6 

132 46 19 
174 18 59 

121 28 35.0 
197 01 01.6 
239 46 32.8 

108 12 33.1 
197 16 25.5 
256 05 23.6 

218 29 OI., 
239 02 37.4 

291 0; 53 
72 14 29 

120 07 29.5 

156 12 09.8 
222 54 42.0 
246 27 00.5 

124 40 19 
23i 24 49 

137 00 58 
229 12 52 

186 49 53 
205 35 30 

78 43 11.4 
143 24 1 2 4  
284 05 48.2 

111 50 52.2 
196 00 12.4 
250 08 14.6 

151 58 13.7 
196 01 14.7 
250 30 39.2 

198 35 55.4 
333 51 18.0 
118 46 48.3 

2-59 49 35.4 
317 49 29.3 
26 15 25.6 

198 24 05.6 
k34 31 31.7 
118 12 2i.5 

292 42 46.8 
344 11 06.9 
245 41 11.1 

309 09 49.8 
3 3  36 2i.9 
95 09 27.6 

307 30 12.8 
351 33 05.1 
90 42 34.5 

315 40 53.1 
24 45 12.6 
85 50 41.8 

2 6 5 3 9 0 4  
332 36 34 

287 17 01 
305 50 39 

257 29 36.0 
322 56 37.6 
14 11 07.8 

To station 

Saginaw- ........................... 
Kaul.. .............................. 
Bernthal.. .......................... 

Bernthal. ........................... 
K a u l _ _ . _ _ _ . _ . _ _ _ _ _ _ _ . - - - - - . ~ .  . ---. - .  

Jon ............................... 
Saginaw.-. .......................... 
Bay City .......................... 
Jonas ................................ 
Saginaw ............................ 
Appold. ........................... 

Jonas. .............................. 
Bay City. ......................... 
Appold.. ........................... 

-4ppold ............................ 
Jonas ............................... 

Sapinaw ............................ 
De Shone ........................... 
Appold--. ____. . __. _ _  .-. .- _ _ _ _  -. ._. 

Jonas ............................... 
Appold-.- .......................... 

Jona?. ............................. 
Appold. ........................... 

Bay City ........................... 
Appold. ............................ 

Jonas. .............................. 
Kaul.. .............................. 
Appold. ............................ 

Jonas. .............................. 
SnRinaw ............................ 
Bay City.. ......................... 

Kaul.. .............................. 
Saginaw ............................. 
Bay City. .......................... 

Swinaw ............................. 
Appold. ............................ 
Kaul. ............................... 

Borm ............................... 
De Shone-.. ........................ 
Saginaw ............................. 

Saginan.. ........................... 
Appold. ............................ 
Kaul.. .............................. 

De Shone-. ........................ 
Appold ............................. 
Borm ............................... 

De Shone ....................... 
Appold. ............................ 
Saginaw.. .......................... 

De Shone ............................ 
Appold.. ........................... 
Kaul. ............................... 

De Shone _ ........................... 
jaainaw ............................. 
Ksul______ ........................... 

Bonn. .............................. 
De Shone ........................... 

Saginaw.. ........................... 
De Shone _ .......................... 
Born.. ............................. 
De Shone ................... 
Bay City-. - _ _ _ _  _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  --. . 

.ogarithrr 
(meters) 

4. 19i6i2 
3.746380 
4.0lii17 

4.133254 
4,017552 

3. i96382 
4.261248 
3.548243 

3. i77184 
4. ms 
3.855300 

3. Si9342 
3.4i0297 
3.851225 

3.8043fxl 
3,847666 

4. 20i106 
4.13i473 
3.603596 

3.876020 
3.884404 

3.922820 
3.9613i2 

4.004602 
4.100776 

3.835651 
4.213301 
3. T864S6 

3.805456 
4.238337 
3.417638 

4.2i99gl 
4.23T905 
3.416673 

3.815915 
3.961 161 
4.123992 

3.999476 
4.008166 
3.247155 

3.807132 
3.9648W 
4. 123975 

3.996F66 
4.105919 
4.12460i 

3.9731i5 
4. 1605.53 
2.523510 

3.993993 
4.16462i 
4.132244 

4 003743 
3. w8502 
4.157678 

3.877460 
3.893312 

3.0fI8181 
4.032652 

3.944184 
3.067864 
4.248770 

Distance 

Meters 

15,764.2 
5, 576.7 

10,416.4 

13, 591. 1 
10,412.4 

6,256.9 
18.33. 6 
3,533.8 

15.896.2 
I ,  166.4 

7,5i4.3 
2.953.2 
7,099.5 

,,041.5 

5,988.7 

5, 373. 2 

16. 110. 4 
13,723.8 
4,014. 2 

7. 516.6 
7,663.1 

8,371. 8 
9, 149.0 

10, 106.5 
12. 611.8 

6,849. 4 
16,341.8 
6, 116.3 

6,389. 3 
17,311. 6 
2,616.0 

19, OM. 2 
17,294.4 
2,610.2 

6,545. 1 
9, 144. 5 

13,304.3 

9,987. 9 
10,lW. 3 
1, iGG. 7 

6.414.0 
9,222.7 

13,303.8 

0,923.5 
12, iG2.0 
13,323.2 

9,401.0 
14.472.8 

333.8 

9.862.6 
14,609.2 
13,559.5 

10,086.6 
1.37b. 6 

14,377.3 

7,541.6 
9,847.2 

1.170. 0 
10,780.8 

8 ,1840  
9.286.8 

17,732.5 

Feet 

51, 720 
18,296 
34.174 

44,590 
34,161 

20,528 
60,149 
11,594 

19,611 
55.434 
23,512 

2E 

2% 
23,292 

52,856 
45, OX 
13,170 

24,661 
25.141 

n, 466 

33,158 

30,016 

41,377 

22,472 
53,615 
20,067 

20.962 
56,796 
8,583 

62,514 
56. 740 
8,564 

21,473 
30.002 
43* G49 

32.769 
33.433 
5, 796 

21,043 
30,258 
43,648 

32,557 
41, 870 
43,711 

30.843 
47, 4 a  

1,095 

32,358 
4iv 930 
44 486 
33,092 
4.513 

47.170 

21.743 
32.307 

3.838 
35,370 

28,852 
30,468 
58,177 



GEOGRAPHIC POSITIONS-Continued 

Lake Huron to  Big Rapids-Continued 

43 22 44.780 
84 39 17.334 

43 22 38.38 
64 39 08.53 

43 31 25.563 
84 41 46.310 

43 30 37.712 
84 53 4 4 9 6 3  

43 24 20.11 
85 02 14.75 

43 24 31.62 
85 02 24.99 

43 2G X i 8  
8-5 16 55.01 

43 39 50.652 
85 22 04.141 

Station 

98 38 38.6 
142 59 19.9 
167 53 39.8 

167 14 54 
235 25 40 

101 45 50.2 
280 45 04.0 
348 52 28.6 

133 46 50.3 
23i 33 05.9 
3 8  22 42.2 

1% 04 22 
172 27 28 

137 48 07 
l i 5  41 08 

55 35 21 
160 54 33 

281 15 0 2 7  
316 23 59.4 
356 12 48.3 

Supplemtnfary poinls-Continued 

Principal painla 

Hatt, 1932. r. 1934 (d. m.) . ~ __.__ 

h m m o n .  1932. r. 1934 (4. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Backrider, 1932, r 1934 (d. m.) _ _ _ _ _ _  ~ _ _ _ _  _ _ _ _ _  __.___. . 

PrcSpect, 1932, r. 1W (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Frankenlust, St. Paul's German Lutheran Church 
spire, 1932. 

Mike Haglo's Estate, water tank, 1932 

42 M) 21.448 
5i 23 38.712 

4? I1 03.3fO 
81 07 41.879 

42 18 07.349 
84 12 32.770 

42 19 29.438 
E4 08 45.833 

Primary traverse station KO. 14 (C. S. 0. S.), 1932 _..__ 

Midland, municipal water tank, 1932..-. _ _  - -. . _ _  -. . . 

Woodstock (V. S. 1,. S.) ---______.-- 
Bunday (V. S. L. S.) _ _ _ - _ _ _ _ _ _  ~ _ _ _ _  

Midland, D o a  Chomical Co., northernstnck, 1932 .... 

4.3390695 
4.Wi24i 

Midland, D o a  Chemical Co., largest stack, 1932.-. .. . 

Woodstock (U. S. L. S.) _________.__ 
Bunday (ti. S. L. S.)- ___________... 
Uatt _...__._.._________________._... 
Azimuth mark. 

I.ammon ...-.-..-.-..~----.-.---.-..... 

Azimuth mark. 

Lammon _...___._________ _ _  ________. 
Iratt  _.__.___._.___._________________ 
Sackrider. - -. .______________________ 
Azimuth mark. 

II3tt ____._._________._______________ 

Transit t r a r e m  (B. M.693) (V. S. 0. S.), 1932 _ _ _ _ _ _ _ _  

4.3388555 
4.492NM 
4.3460880 

4.1668422 
4.3479651 

4.1951438 
4.4435289 
3.7623429 

Northwest corner of Ezra Haskons' tombstone, 193; 

St. Louis, Great Lakes Sugar Co., brick slack, 1932. .. 
(dJ.1 

St. Louis, Grent M e s  Sugar Co., tall concrete stack, 
1932. 

Alma, municipal water t a d ,  1932 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Alma, Consumers Light and Pon-er Co., stack, 1932 I - .  

Shepherd, municipal water tank, finial, 1932.. -. .__. . 

Primary trarerse stntion S o .  9 (U. E. 0. S.), 1932 
(d. m.). 

Edmore. Hart Canning Co.,  tallest StacK, 1932 I - - .  .--. 

Edmore, Danish Lutheran Church, spire. 19321 ...... . 

Lakeview. iuunicipal n-ater tank, 1932 I _..______ ____. 

Mecosta, 5elookout toaer. 19 32... _ _ _ _ _ _ _ _ _  ~ _.___._ 

h t i t u d e  and 
longitudo 

0 , I ,  

43 33 46.964 
E3 56 34.085 

43 27 18.940 
84 03 09.381 

43 30 38.139 
84 14 58.367 

43 37 01.286 
84 15 04.365 

43 36 24.116 
64 14 14.518 

43 36 14.261 
54 14 11.343 

43 29 43.100 
81 30 31.155 

43 24 54.41 
34 26 20.80 

43 24 37.596 
34 35 48. i80 

I3 24 38.490 
14 35 48.924 

Azimuth 

0 , I1 

247 28 41.9 
359 12 22.4 
40 19 1 2 7  

14 00 48.0 
66 54 31.7 
286 41 20.7 

272 05 30.6 

356 16 11.4 
67 02 41.7 

117 x 09.0 

1 51 31.7 
55 30 53.4 

2 18 20.2  
56 29 43.3 
75 19 55.6 

36 28 53.4 
125 48 15.0 
251 10 23.6 

111 16 54 

3 0 8  06 20.4 

87 41 34.6 
128 42 32.4 
138 16 55.0 

28 01 33.2 
87 37 11.9 

128 39 41.8 

_~ 

Back azimuth 

0 r ,I 

67 29 59.3 
179 12 29.i 
2 3  15 25.6 

194 00 01.7 
246 46 03.7 
106 45 5S. i  

92 05 50.1 

l i 6  16 35.1 
246 44 45.6 
297 12 17.7 

128 12 24.5 
181 51 21.0 
235 23 40.1 

182 18 07.4 
236 22 27.9 
255 05 27.7 

216 24 59.1 
305 44 59.8 
71 14 23.2 

291 16 53 

Z G i  30 30.6 
108 33 Oi.4 
318 13 16.8 

208 01 17.4 
26i 26 08.0 
308 30 16.9 

2% 29 58.1 
322 52 18.5 
347 57 25.1 

317 13 33 
55 27 41 

281 40 30.7 
80 49 33.8 

168 52 54.2 

313 40 2i.9 
57 36 01.5 

168 23 57.8 

317 59 Os 
3i2 27 14 

317 43 00 
355 41 00 

2 3 5 3 3 0 4  
310 51 11 

in1 28 12.4 
136 32 24.6 
176 12 59.3 

I-lillsdale to Saginaw 

329 m 40.04 

62 2s 20.69 

26 20 XI47 

26 2.5 2.5. 91 

81 5G 29.23 
I22 26 4R 

332 57 36.95 
43 18 31.m 
260 31 27 

351 37 49.92 
47 34 58.78 
64 02 20.19 
309 03 59 

~ 

119 2G 04.65 
206 18 07.66 

204 20 M . i l  
212 15 50.11 
2G1 45 46.U 

153 00 52.51 
223 12 04.28 

171 38 32.93 
227 24 59.50 
243 59 47.43 

To station 

Sand _.______ _ _ _ _ _ _ _  - - .___. . . _ _ _  
Thornas ______.____._. ..________._ .. . 
Coleman.-. - - - . . . . - -. - . . . - _  - - -. --  - - . 
Freeland. -. -. . . . . . . . -. . . -. . . . . . . . . . 
Sand ... . -. . - __. .- __. .-.. . . . .. . . . . . . 
Poplnr. 

Sand.. .- _ _  - _ _ _  __. -. . _ _  .. ..-- .. .. .-. . 
Poplar. _ _  - -. . _ _  _ _ _ _  . -. . . . __. . . . . . - - .  
Silvernail.- _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _  ___. 
St. Louis .__.______.___.____..__.___ 
Silrernail . . -. . . . . . . -. -. . ._ - - - - -. _ _  . 
Poplar- _ _  -. - -. . -. - - -. _ _ _  _ _ _  - - -. ._ - -. 
Wheoler _ _ _ _  _ _  ._______ _ _ _ _ _ _  - _ _ _  .___. 

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

Logarithn 
(meters) 

3.435154 
4.167590 
4 0.58945 

3. mxo1 
4.25i2il 
3.977483 

2.8019031 

4.0i4562 
4.581OY3 
4.48211i 

4.178433 
4.029645 
4.233730 

4.017244 
4.23005 
4.467118 

4.110319 
3.894566 
3.916644 

1.662947 

4.33i690 
4.3i3411 
4.030021 

3.039i80 
4.33iM8 
4.373047 

4,236710 
4.356883 
4.089453 

4.078081 
3.683908 

4 02iW34 
3.950021 
3.670584 

4.m360 
3.531397 
4.089052 

4. 1116083 
3.555846 

4.1i3954 
3.506876 

3.734431 
4.302988 

4.415652 
4.3iWGI 
3. 837874 

Distance 
~ 

Meters 

2. i23.7 
14,709.2 
11,453.7 

6,2M). 4 
1% 083.0 
9,494.7 

638.12; 

11,873.0 
38. 114.7 
30.347. 1 

15,081. 1 
10. 706.4 
l i ,  128. 9 

in. 405. o 
li. 017. 9 
29,316.9 

12,892 0 
7.844. 5 
8.257.4 

46.02 

21. i61.6 
23.627. 1 
10,715. 7 

1.095.9 
21,759.5 
23,607.3 

17,246.9 
22.849.8 
11,734.2 

11, 9f59.6 
4,829.6 

10,633.7 
8.912.9 
4, G83.6 

17.233.0 
6.  i82  6 

12,2i5.9 

15.349. 1 
3.5%. 2 

14.926.4 
3,212.7 

5.425.4 
20.090.4 

L3.870.6 
?ti, 160.9 

5,468.0 

21 .m.  79 
12,581.28 

24 482.4Q 
31: 103.22 
22,186.46 

14,683.93 
22,282. .w 

15,683.53 
27,760.99 
5,781. 53 

Feet 

8,936 
48.258 
37,578 

20.539 
59.327 
31,151 

2,093. 57 

38,953 
125,048 
99,w 

49.479 
35, 126 
56. 197 

34.137 
55,633 
96,184 

42,299 
25. i36 
27, 091 

151.0 

71,396 
77.517 
35,156 

3,585 
71,389 
TI. 452 

56,584 
74.966 
38,498 

39,270 
15. 845 

3 4  887 
29.242 
15,366 

56.539 
22,253 
40.2i5 

w3.58 
11, i99 

10,540 

17.800 
65,913 

85. P30 
78.315 
17. 942 

48.97) 

71,623.2 
41,277.1 

80.323.0 
102.044 5 
72. m. 1 

45, 175.5 
d 3 ,  105. 4 

51,455.0 

18,968.2 
91,098.9 

*No check on this psition. 



station 

~~ ~ 

Principal p'nfa-Continued 

Peck, 1832, r. 1934 (d. m.) ._____________________.-.--- 

Hicks. 1932, r. 1934 (d. m.) .______ ~ ________________._. 

Zakrzemki. 1932, r. 1934 (d. m.)- _ _ _ _  ~ __________...__ 

Jackson. 1W, r. 1934 (d. m.) .______________________ ~. 

Wemple, 1932. r. 1934 (d. m.) 

Warner, 1932. r. 1934 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Clark, 1932, r. 1834 (d. m.)-- 

Oraham, 1932, r. 1834 (d. m.)- - _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Laingsbm, 1932 (d. m.) ..__.._.____________-----.-- 

Teichman, 1932 (d. m.) .______ __._ ~ ______.________ _ _ _  

Harryman, 1932 (d. m.) ..._._.___._..____.___._._._. 

Lansing, 1932, r. 192-4 (d. m ) -.-.-. ~ _ _ _ _ _ _ _ _ _ _ _ _ _  .. _ _  

State, 1932. r. 1934 (d. m.) _________.___ _ _  ________.__ 

C O N U ~ ,  1932 (d. m.) _ _ _ _ _ _  ~ ___.________________..- 

Primary traverse station No. 8 (V. S. 0. S.) eccentric 
1932 (d. m.). 

Jenkinson, 1932 (d. m.) _ _ _ _ _ _  ~ _ _ _ _ _ _ _  _ _ _ _ _  _ _  _ _ _ _ _  _ _ _  

GEOGRAPHIC POSITIONS-Continued 

Hillsdale to Saginaw-Continued 

Latitude and 
longitude 

0 , ,, 
12 21 25.189 
$4 21 35.381 

42 28 12.M9 
84 07 27.389 

42 26 28.033 
54 23 37.712 

42 14 51.535 
84 24 24.347 

42 30 5 1 . m  
M 18 22.973 

42 37 35.156 
$4 20 28.310 

42 36 49.270 
84 07 10.326 

42 46 09.29s 
84 17 50.349 

Azimuth 

42 45 a3.w 
84 06 07.989 

0 , 0 

281 23 19.93 
296 07 00.74 
i 13 35.95 

162 06 32 

6 21 22.W 
57 09 33.iO 

2% 51 30 

261 31 01.35 
302 07 41.17 
343 12 56.97 
356 57 32 

248 10 17.7 
249 36 09.R1 
354 07 35.47 
260 28 52 

288 08 44.53 
41 17 19.09 
7 40 23 

314 12 27.81 

11 50 31.51 
253 40 06 

347 03 a r f i  

1 23 56.70 
54 20 16.39 
41 31 36.83 
9 3 3 3 0 6  

319 48 19.90 
12 47 02.64 
265 M 26 

42 53 56.&% 
9L 17 12.iS1 

12 53 46.243 
4 05 04.285 

I3 00 50.961 
H 16 11.427 

12 43 57.937 
il 33 12.938 

I2 43 50.501 
34 28 48.875 

12 57 20.8i4 
3 05 22.306 

43 06 55.180 
$4 14 46.654 

13 05 37.364 
M 03 39.800 

43 15 32985 
84 15 47.857 

5 19 38.3 
51 52 1.4. Gc 
9; 21 31.G; 
86 5 i  41 

317 22 51.S 
3 23 3 6 . E  
2 35 03 

5 07 40.73 

91 07 16.G 
195 20 44 

310 51 05.42 
E 12 19.29 

282 05 33 

229 40 05.88 
2 1  .% 14.25 
Hu 01 3L86 

315 24 49.63 
92 10 58.31 

252 58 43.59 
98 15 56 

356 28 02.59 
f8 30 02.4s 

113 51 00.W 
252 04 10 

324 12 28.79 
9 48 18.57 

2c5 47 14 

8 37 25.18 
62 36 56.88 
99 07 29.40 

5 1  n3 m.85 

7 15 30 

181 42 14.39 
224 40 28.67 
318 06 50.50 
354 58 1 3 . n  

3 0 8 2 2 4 0  

Back azimuth 

0 , ,t 

101 3 1  58.25 
116 13 06. 14 
187 12 13.03 

m3 20 29.20 
237 00 01.75 

81 41 5 9 . 3  
122 17 42.37 
163 14 19.46 

69 20 49.23 

174 08 00.13 
69 a w.48 

108 16 07.37 
221 13 46.56 

134 21 15.8; 
167 04 5 5 4 i  
191 48 23.47 

131 23 45.1f 
234 12 41.4( 
274 22 36.45 

139 55 33.M 
192 45 15.55 

185 18 56.11 
234 42 3 1 , s  
2ii 13 34.81 

137 30 26.79 
1% 23 11.3s 

1% 06 57.44 
234 54 22.03 
2 i O  59 00.97 

130 58 40.03 
1% 11 37.48 

49 50 58.45 
i 9  08 40.55 

124 13 13.20 

135 30 28 96 
272 07 59.13 
74 06 1o.u) 

176 R 14.85 
2KI 30 58.59 
293 43 38.02 

144 18 53.25 
139 47 20.00 

188 36 15.25 
242 28 23.76 
2i8 59 54.41 

1 42 27. i o  
44 48 2201 

138 15 08.67 
171 58 55.85 

To station 

Ricks ..__._________.___ ~ _.._____.. 
Prospect.. _ _ _ _ _ _  __. ______________. . . 
Peck ... . .- .._.____. _ _ _ _ _ _  ~ _____. . . . 
Azimuth mark. 

Prospect. -. - - - _ _ _ _ _  - ____----. - -. . - . 
Packrider. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____. 
Hatt _.___._____________ ~ --___._.--- 
Jackwon, Motor Shaft Co., finial of 

tank. 

Graham. .. . . . . -. . - - -. . . -. . - - -. . . . . 
Clnrk. .. .. . . ._______._. .- ___. -.-. .-. 
Azimuth mark. 

Graham ..... .._____. .___. . . .___. ._. . 
Clark. .. . - -. _ _  _ _ _  __. ___._.. .---.. .. 
Laingsbup.. . . - -. . . . _ _ _  - - - -. - .-. . 
Azimuth mark. 

Teichman. -.-.-.. . --. .-._. - . ~  ___.-. 
1,aingshurg. . - - - _ _  . . . -. . -. . -. . . - - . . . 
Azimuth mark. 

Warner.. . - _ _ _  -. .. -. -. . -. . . - -. . - _ _  . . 
hne ing  ... - -. . . - .. -. -. _ _  .- _ _  - -. -. . . . 
Clark. -. . . ..____._ .- -. . ._______.. . . . 
-4rimuth mark. 

Comnna. .__ .-. . . _ _ _  __.- - -__--. -. .-. 
n a  
Azimuth mark. 

C o r n m . .  - ___. -. . . ____.________--. . 
1larr.j-man.. -. - -. . __. - - - -  ------ - - -  - - 
Primary traverse station NO. 8 

Azimuth mark. 
(u. s, 0. S.) eccentric. 

._.._. 
Jenkinson _ _ _ _ _  - - .- __. __--. __. . __--. . 
Primary trarerse station NO. 8 

Azimuth mark. 
(U. s. 0. S.) eccentric. 

dogarithm 
(meters) 

4.2.UGS3 
4. 1412021 
4.3523566 

4.2101MA 
4.3635810 

4. W i 5 9  
4.3822i81 
3.9565545 

4.364535s 
4 . 2 m 5 0  
4.0102287 

4.1975S91 
4.0374S39 

4.395!2829 
4.10637i9 
4.3241627 

4.2031653 
4.2c10502 4.27c-4601 

4.3541655 
4.2113138 

4.181775G 
4.37s iXu 
4.2068554 

4.34wfl5 
4. 1592427 

4.209i522 
4.3501549 
4 2 1 W 5 9  

4.3012T75 
4.1OB31m 

4.4560067 
4 . 3 2 W m  
4.3229659 

4.210F33t 
3.7789326 
4.1924810 

3.8218915 
4.2382181 
4. m i 7 2  

4.3391334 
4 0571258 

4.3902172 
4.2828030 
4.1831813 

4.166312 
4.34478i5 
4.3820413 
4.2052305 

Dktanm 

17,974.49 
13,842. 11 
22.509.02 

16,224.2!i 
23,09s. 35 

411.75 
24,11449 
9.695. 15 

23 149. 19 
17: 389. 12 
10,238.32 

15 iM. 47 
10: 931.44 

24,887. 59 
12,775.64 
21, OM. 18 

15 9G4.87 
18' 899.94 
18: 241.07 

22 m . 9 7  
16: 267.24 

15,302. % 
23 970.81 
16: 101. 10 

22,32R. 55 
14,429.22 

16, '208.65 
22,395.20 
16,531. 26 

20,011.41 
12,877.83 

28 576.35 
21' 3iO. 20 
21: 036. 13 

16,249.25 
6.01 1. Sn 

15,576. 90 

6, 63.5. 77 
17,306.8G 
16,072.27 

21,834.01 
11,405.80 

15,495.91 
19,169. 15 
15,246.89 

14,680. 17 

24.662 74 
16,040.97 

22,120.12 

Feet 

58,971.3 

n, sa 3 
45, 413. 7 

53.229.1 
75,781.8 

73,529.2 
79. 115. 6 
31,838.2 

75.418.6 
57,051.8 
33,500.2 

51,707.5 
35, i U . 8  

81,652.0 
41,914.3 
c 9 , m .  5 

52,3iS. 1 
62, 007.6 
59,845.9 

74.156.6 
33,370.1 

50,206.5 
i8.644.3 
52.825.0 

73?W,. 3 
47,339.9 

.u.178.5 
73.474.9 
54,236.3 

65,654 1 
42,250.0 

23, i54.2 
io, 112. 1 
69,016.0 

53,311.1 
19,722.7 
51, 105. 2 

21,770.9 
56, m. 9 
52, 730.4 

71,633.7 
37.420.5 

50,839.5 
62,890.8 
50, m. 5 

48,163.2 
7'2.572.4 
80.914.3 
52.627.7 



GEOGRAPHIC POSITIONS-Continued 

Hillsdale to Saginaw-Continued 

Azimuth mnrk. 

Halt ................................ 
Jackson. ............................ 
Sackrider- .......................... 

Hatt ................................ 
Jackson ............................. 

Jackson ............................. 
Sackrider- .......................... 

CD 
0 

4.239712 
4.167581 
3. i58i32 

3.869403 
3.361305 

3.751778 
4.163821 

Distanco I 

Peck ................................ 
Snckrider ........................... 
Hatt ................................ 

Station 

4.145910 
4.328678 
4.088959 

P r i n c i p  1 poinls-C ontinucd 

Mair, 1932 (d. m.)--  ................................. 

Peck-.. ............................. 
IIatt ................................ 
Jackson ............................. 

Hatt ................................ 
Jackson 
Peck ................................ 

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

Supplcmcntory poi& 

Airnay beacon KO. 20,1932-. ........................ 

4.070175 
4.051512 
3.013552 

4.015903 
3.424543 
4.084392 

Sear N. T. C. R. R.,  brick stack, 1932 .......... 

Jackson, hfiChiFBII State Prison, tank, 1932 _____. .-.. 

Jacksan, Leiere Co., tal1 concreteslack. 1932 I - - .  ..... 

Jackson, City Bank and Trust Co., tip of flagpole 

Jackson, Reynolds Field, airport beacon, 1932 ...... 

1932.1 

Jackson, old SIale prison, flagpole, 1932 ............ 

Jacksan, Hayes Wheel Co., stack, 1932 

Jackson, southwest, Automotim Fan and Bearing 

Jackson, hfackling Grinding Wheel Co., tank, 1939 1- 

Co., tank, 1932.1 

4 
4 4 

ti Grass Lake, tallest church steeple, 1938 1 ............. ? 
I g Stockbridge, black water tank, finial, 1932 ........... 

I 
-a Primary trxersa station No. 17 (U. E. 0. S.), 1832. 

Damille, Inghsm Agricultural School, stack, 1932 1 .  

Mason, courthouse, 1932. ...................... ...... 

A i  awn, S. h i .  A. Corporation, tank, 1932 _______. ___. 

Michigan State Sanitarium, water tank, 1932 ___.__.. 

Fowlerrille, water tank, 1932 _ _ _ _ _ _ - - _  ............... 

Countyfam, water tank, 1932 ....................... 

Lansing. Reo Motor Co., old duplex plant, tank, 1932. 

Lansing, city power piant. southeast stack, 1932. __. . 

Lansing, city power plant, northwest stack, 1932 ____._ 

1 No chock on this position. 

Latitudo and 
longitude 

0 I ,I 

I3 15 19.32'3 
?4 M 51.W 

42 15 08.890 
84 13 43.146 

42 14 21.55 
84 22 5261 

42 13 16.324 
gl 20 M.051 

42 14 30.56 
84 23 35.76 

42 14 50.21 
84 24 29. i9  

42 15 18.427 
84 27 34.m 

42 15 24.933 
84 24 Z l G l  

42 14 53.554 
84 22 2x440 

Azimuth 

42 15 14.45 
84 25 51.04 

42 I5 06.49 
84 26 23.17 

42 15 05.35 
84 12 29.13 

42 26 59.547 
84 10 46.573 

42 30 51.418 
84 18 23.396 

42 33 12.40 
84 18 24.79 

42 34 46.753 
84 26 32.422 

42 35 03.557 
81 27 00.285 

42 35 10.203 
83 58 30.132 

42 39 41.086 
84 04 29.258 

42 41 38.823 
84 24 27.918 

42 42 56.585 
84 33 19.667 

42 43 06.551 
84 33 28.2% 

42 43 07.420 
&4 33 29.457 

0 , 1, 

154 51 22.43 
40 50 32. i9 

91 41 32.S 
136 29 47.2 
I82 45 27. I 1  
264 32 57 

51 56 14.5 
87 58 25.2 

196 19 01.4 

6 31 17 
113 45 05 

121 n 11.9 
231 56 39.1 

0 24 26 
120 09 32 

251 50 24 
353 2.4 20 

215 59 43.1 
255 45 42.3 
333 48 024 

198 56 58.8 
354 55 02.3 
2 4i Oi.9 

8 56 51.9 
88 40 06.7 
185 44 18.0 

207 05 03 
344 24 49 

M B  24 O i  
340 28 15 

179 08 55 
212 06 04 

86 42 50.8 
a 3  48 39.4 
348 44 28.8 

236 38 13.3 

29 42 27 
I60 51 20 

m 23 33.5 
237 55 03.6 
345 30 29.3 

211 18 44.1 
242 19 47.5 
343 49 47.7 

350 45 33.2 
43 35 12.9 

104 29 42.0 

34 42 18.8 
123 23 10.1 
167 15 56.7 

109 47 59.0 
M 15 42.6 
324 00 19. 1 

184 37 49.1 
254 1 1  58.6 

192 23 39.2 
rn 47 01. I 
255 06 14.7 

193 34 46.3 
227 51 27.3 
155 11 23.3 

Back azimuth 

0 , t t  

li4 52 11.33 
220 43 46.03 

2il 34 02.92 
316 22 30.55 
2 45 51.40 

231 49 34.4 
267 51 14. 1 
16 19 48.8 

186 30 46 
2% 44 03 

301 19 50.5 
52 02 16.2 

180 24 24 
300 09 00 

i1 54 W 
173 21 54 

36 03 45.0 
i 5  55 49.1 
153 50 40.0 

18 58 51. 1 
174 55 31.5 
182 47 06.5 

188 5F, 01.7 

5 44 53.1 
268 38 48.8 

21 O i  55 
164 26 18 

29 n 21 
160 30 05 

359 08 63 
32 08 34 

268 34 10.4 
63 KO 53.9 

168 45 60.2 

58 38 13.6 

209 38 56 
340 49 56 

29 29 27.6 
57 59 10.1 
165 32 27.4 

31 24 56.9 
62 24 12.9 
163 52 04.7 

li0 46 34.9 
223 29 09.8 
284 23 49.9 

214 40 29.8 
303 14 07.3 
347 14 49.9 

289 42 03.0 

144 03 01.5 

4 37 53.6 
74 22 29.3 

12 23 49.6 
47 58 04.0 
75 16 51.3 

13 34 57.5 
48 02 31.0 
75 n 00.7 

47 m 12.4 

To station 

(meters) 

Jcnkinson. .......................... 
Primary traverse station No. 8 

Micklos.. ........................... 
Wilkins. ............................ 

(U. s 0. S.) eccentric. 

norm. ............................. - 1  

4.2560362 
4.3127661 

4. liOi'X9 
4.318i3.51 
4.2082308 

Hatt ................................ 3.979446 
Jackson ............................. 3.109999 

Jackson ............................. 2. 11C318 
Hatt ................................ 4.0090i6 

Peck-. .............................. 
Hstt ................................ 

Peck-.. ............................. 
&tt.-. ............................. 

Sackrider- .......................... 
Prospect ............................ 

Zaknewski .......................... 
nicks ............................... 
Prospect- ........................... 

Wemple ............................. 

Zaknewski .......................... 
Warner. ............................ 

Clark .............................. 
Warner.. ........................... 
Zakrzeaski.. ........................ 

Clark-. ............................. 
Warner.. .......................... 
zakrzewski .......................... 

Pinckney ........................... 
nicks ............................... 
Grostick. ........................... 

Orastick. ........................... 
Clark- .............................. 
Graham ............................. 

L a n s i w . .  .......................... 
Clark- .............................. 
Warner.. ........................... 

Lansing.-. .......................... 
Clark--. ............................ 

Lansing.-. .......................... 
IAnRsburg.. ........................ 
Clark. -.- - _ _  _ _  .-- _ _  - _______. _ _  .-. . 
Lansing.. .......................... 
Laingsburg .......................... 
Clark ............................... 

4.108930 
4.053340 

4.127617 
4.0528?8 

3.748439 
3.983229 

3. to5080 
4.151071 

1.058274 

4.159323 
3. !B3645 

4.383538 
3. m 4  

4.381262 
4.003702 
4.2207M) 

4.115439 
4. m60 
4.088001 

3.809413 
4.3315710 
4.008015 

4. 303599 
4.0Wl47 
3. %W37 

3.2ii901 
4.341595 

3. mfx6 
4.475408 
4.343695 

3.204254 
4.475448 
4.344093 

4. yfB4 

4. mm6 

BIekn 

18,031.68 
20,547.83 

14.815.86 
20 832.20 
16: 152.17 

li. 366.5 
14,708. 9 
5, i37.6 

9,319.7 
2, 297.8 

5,646.5 
14,582 1 

9,537.8 
1,288.2 

131.3 
10,211.2 

13,993.0 
21.314.6 
12,273.2 

11,753.7 
11, 259.3 
1,031.7 

10.373.0 
2, G57.9 
12144 8 

12850.8 
11.306.8 

13,415.8 
11,294 8 

5,616.2 
9,621.2 

17,653.6 
5,070.8 
14. 160.3 

11.43 

14,431.9 
8, M. 1 

24,184.6 
9.792.7 
15,956.8 

24.058. I 
IO. 085. 6 
16,624.9 

13.044.8 
17,801.6 
12,246.2 

6,447.8 
21,812.7 
10,186.3 

12,694.0 
12.306.9 
9,290.5 

1,886.3 
21,958.1 

I, 620.3 
29.881.9 
22064.5 

1600.5 
29: 884.6 
22,084.8 

Feet 

P 
59,158.9 r" 

4 ~ 6 ~ ~ 4  O 
67,414.0 

68 347.0 
5i992.6 H 

R97l 
48.257 0 
18,824 

30.576 
7,539 H u 
18,525 0 
47,841 

31.292 $ 
4,226 
431 2 

33,501 

45. s a  
69,930 
40,266 

38,562 
36,940 
3,385 

34, a32 
8. i m  
39.845 

4% 161 
37,096 

44,015 
37,056 

18.428 
31, E66 

57,919 
16. 638 
48,468 

37.52 

47,349 
28,160 

79,348 
32, 128 
52,352 

78,931 
33,089 
54,544 

42,798 
58.404 
40,178 

21,154 
71.664 
33,420 

41,647 
40,377 
30,481 

6,221 
72.041 

5,316 
98,038 
72,390 

6,251 
98,046 
72,457 



GEOGRAPHIC POSITIONS-Continued 

Hillsdale to Saginaw-Continued 

Station 

Supplementary poin&-Continucd 

Lansing, Reo Motor Co., tank, 1932 ................. 

Lansing, Olds Motor CO., stack, 1932 ................ 

Lansing. hlichigan State College, poaer plant stack, 
1932. 

Lansing, hlichigan State College mernorial,5nial, 1S32 

Lansing, municipal standpipe 1532 1 ................. 

Michigan State College south base No. 2,1532 (d. m.) 

Michigan State College bench mark, 1934, r. 1937 

Lansing, Capital National Bank Bldg., steel mast 

(d. m.)’ 

1832 1. 

Lansing, Indian school tank, 1932 1 _ _ _ _ _ _  _ _ _ _  .-. .___. 

Laming, Capital City Airport, beacon. 1932--. ...... 

Lansing, State Capital, t ip of dome, 1932 ............ 

East Lansing, mnnicipal tank, 1932 1 _ _ _ _ _ _ _ _  _.__. .-. 

Primary traverse station KO. 3 (n. E. 0. S.), 1932, 
r. 1934 (d. m.). 

Lansing, Burton Dixie Co., tank, 1932 1 

Perry, water tank, 1932 ......... 

Banmoft, water tank, 1932 ........................... 

Pittsburg, white church steeple, 1932 I ............... 

Laingsbum, St. Catherine Church, steeple, 1932 1.. .. 

Primary traverse station No. 2l (U. 8. Q. S.), 1932 
(d. rn.). 

Dnrand. water tank, 1932 ............................ 

Corunna. Corunna Weatherproof Body Corp., water 
tank. 1932. 

Owosso. Owosso Weatherproof Body Corp., water 
tank, 1932. 

Owosso, American Mallcablc Co., water tank, 1932. - 

I N o  check on this position. 
6ee description on p. 302. 

1,atitudc and 
longitude 

0 , ,, 
42 43 08.168 
84 32 44.997 

42 43 16.2i6 
84 33 42.587 

42 43 48.431 
84 28 49.8% 

42 43 65.009 
84 28 56.230 

42 43 57.75 
84 32 46.08 

42 43 24.839 
84 23 41.065 

42 43 50.108 
84 28 54.481 

42 43 57.92 
84 33 13.04 

42 44 45.24 
64 29 46.68 

42 46 35.122 
84 36 05.308 

42 44 00.871 
84 33 19.767 

42 44 11.71 

42 44 21.368 
84 10 26.563 

42 44 31.84 
84 34 15.20 

84 m 23.81 

42 49 n. 134 
84 13 oF.974 

42 52 31.531 
84 03 50.264 

42 53 33.11 
84 13 15.8; 

42 53 40.50 
84 21 0;. 15 

42 54 oli.012 
84 OT 24.643 

42 54 41.407 
83 59 Oi.45.5 

42 58 30.514 
84 06 58. l i 7  

42 59 31.135 
84 10 22.427 

42 59 36.W9 
84 10 23.238 

- 

Azimuth 

0 , ,, 
157 28 30.6 
254 33 24.5 
256 18 39.5 

223 37 36.5 
2-58 03 43.6 
300 07 2i.6 

198 45 42.4 
253 46 31.0 
315 12 023  

90 52 45.8 

309 43 58.9 

305 01 50 
90 15 23 

99 22 25.5 
167 21 11.9 

2.54 3s 02.0 

272 09 29 
219 m 37 

322 05 43 
i 2  42 08 

297 03 46.5 
307 54 41.1 

ni 43 4 8 9  

230 00 39.6 
259 l i  36.2 
272 56 49.0 

41 03 49 
86 18 10 

4 i  36 01.4 
lo8 18 17. 1 
257 38 CB.4 

n9 43 IO 
306 31 31 

46 33 24.3 
146 06 25.4 
233 50 17.0 

12 45 13.8 
58 21 3 i .7  
98 13 45.1 

24 30 06 
97 31 02 

264 48 3i 
342 10 57 

a9 44 24.5 
136 21 11.4 
201 45 22.5 

78 09 28.8 
120 06 12.4 
163 04 39.1 

314 40 22.9 
343 35 06.6 

58 46 1T.5 

218 50 40.6 
300 33 21.0 
42 01 10.0 

219 17 00.5 
301 26 ofi.7 
41 32 38.4 

Dnct a ~ i m u t h  

0 , ,, 
33; 23 11.6 

i 4  43 31.7 
i G  21 19.7 

48 48 49.3 
76 14 30.0 

120 16 25.9 

18 45 43.1 
73 53 58.7 

135 17 42.2 

2iO 49 54.6 
i 4  45 34.0 

129 44 03.9 

125 10 IO 
270 15 05 

2 i9  19 21.1 
347 21 06.6 

92 12 28 
99 23 42 

142 06 22 
252 39 48 

91 56 12.4 
117 08 42.9 
128 05 18.7 

50 11 36.8 
79 28 07.1 
92 59 52.8 

221 03 32 
266 14 54 

22i 2!3 13.4 
288 13 15.8 
77 41 03.9 

99 46 51 
128 32 13 

226 30 11.8 
326 03 38.2 
53 55 45.5 

192 43 40.2 
238 12 M.6 
278 04 38.9 

294 26 59 n 29 21 

84 51 16 
162 13 10 

2~x3 37 44.1 
316 15 12.4 

24 46 45.8 

2% 05 25. 9 
300 01 5 i .  1 
343 01 33.3 

134 41  35.3 
I63 36 24.2 
Z38 39 18.9 

38 55 15.4 
120 36 48.6 
221 56 30.4 

39 21 35.9 
121 29 31.8 
221 27 59.4 

To stntion 

Distance I 

Lamsing.. .......................... 
Clnrk .............................. 
State ................................ 

Laingsburg.. ...................... 
Clnrk. ......................... 
\varner-. .......................... 

State ............................ 
Clark ............................. 
Warner- .......................... 

Lansing-. .......................... 
Clark ............................ 
State ............................ 

Warner- ............................ 
Lausing .......................... 

Lansi ng... .......................... 
State ................................ 

State ................................ 
Michigan State College south base 

State ................................ 
Lansing.. ........................... 

Clark. .............................. 
State. .............................. 
Warner.. .......................... 

No. 2. 

- 

hgnri thm 
(meters) i 

Laingsbum:. ........................ 
Clark ............................... 
State-. .............................. 

State ................................ 
Lansing ............................. 

Warner.. ........................... 
Clark. ............................. 
Graham ............................. 

sta te... .......................... 
Lansing.. ........................... 

Clark.. ............................. 
Imingsburg.. ....................... 
Teichman ........................... 

Qrah am... .......................... 
Clark. .............................. 
Laingsburg.. ....................... 

Clark.. ............................ 
Laingsburg.. ....................... 

Laingsburg.. ........................ 
Clark. ............................. 

Lalngsb m... ...................... 
IIarryman. ......................... 
Corunna. ........................... 

Teichman ....................... 
Corunna. ......................... 
Ien k inson- .......................... 

Corunna. ........................... 
Teichman.. ...................... 
Laingsburg.. ........................ 

Jenkincon.. ......................... 
Corunna.. ........................ 
Laingsburg .......................... 

Jcnkinson.. ......................... 
Corunna. ........................... 
Laingsburg.. ........................ 

3.219917 
4.324326 
3. i42G25 

4.476043 
4.348427 
4.3206% 

1.xzQ015 
4.193555 
4,210027 

3. i60450 
4. 195910 
2.3376’53 

4.312420 
2. i85Y6J 

3. 797164 
2.90S312 

3. ii9150 
3.79346 

3.330548 
3.691464 

4.396299 
4.047254 
4.432382 

4.456892 

3. Is0344 

2.938.5R1 
3.818954 

4.268786 
4.02fA28 
3. E9612 

3.8i6901 
3.246135 

3.948096 

4. 132419 

4.151921 
4. 3W9ll 
4.264i45 

4.177461 
3.73414; 

3. 72748s 
4.165036 

4. 12.376 
4. 23iF172 
3. 821008 

3.917620 
3. C!J21X 
3.91933; 

3.4451 51 
3 861154 
4.212371 

4.161014 
3.83ifi26 
4. 143290 

4.158690 
3.9027w 
4. 146454 

4.332542 

4. o ~ m 3 4  

N c t m  

1.659). 3 
21.102 1 
5,529.7 

29.925.6 
22,306.3 
20,926.0 

67.5 
15.615.5 
16, 219. 1 

15,700.4 
21;. 6 

5,840.5 

20, 531. 5 

6.268.5 

610.9 

811.5 

6,013.8 
6,211. 1 

2,140.7 
4,914.3 

24.905.7 
11, 149.5 
2i. 063.4 

28, G34.7 
21.505. 1 
6, 170.8 

868.0 
6,591.0 

18. m. 9 
10.627.4 
6, OM. 2 

7,531. 8 
1,762.5 

8.873. 5 
IO. ooo. 8 
13,564.9 

14,188.0 
22.434.2 
18,396.9 

15,047. 4 
5,421.8 

5,339.3 
14,623.0 

13.346. 8 
17.m. 5 
6,622 3 

9.521. 5 
8 ,304 9 

3,056.0 
9. 144.4 

16,306.9 

14.518.2 
7. Y00. 0 

13,908.5 

1!,410.9 
I, 994.6 

14,010.5 

8. n 2 . 2  

Feet 

5.444 
69.272 
18,139 

98,181 
73,183 
68,655 

221 
51.232 
53,212 

19.162 
51,510 

714 

G i ,  360 
2,004 

2, ae2 
m, 580 

19.730 
20,574 

7,023 
16,123 

81, ill 
36,580 
e 7 9 1  

93,946 
70,555 
20,245 

2.848 
21,624 

60.921 
34,867 
19,751 

24.711 
5.782 

29.112 
32,811 
44..m 

46,548 
i3. n o 3  
60,367 

49.369 
1;. 788 

17,517 
47,976 

43. i89 
58. io4 
21, 727 

27,140 
32, 223 
27,247 

10.026 
30,001 
53. 

47. m 2  
25.919 
45.631 

47,280 
26.229 
45, Qe4 

CD w 



GEOGRAPHIC POSITIONS-Continued 

HiUsdale to Saginaw-Continued 

Tarryman. ......................... 
'rimary traverse station No. E (U.  S. 

enkinson ........................... 
0. S.) eccentric. 

Station 

3.678143 
4.150045 

4.158462 

Supplemenlary poinfs-Continued 

Oaosso. St. Pauls Catliolic Church. 1932.. .......... 

.ainpshurg .......................... 
Iarryman.. ........................ 
'rimary traverse station No. 8 (U. S. 
0. S.) eccentric. 

Owosso, Owosso Manufacturing Co., water tank, 
1932. 

4.140.%9 
3.84907 
4.141466 

Owosso, Oaosso Manufacturing Co., stack, 1932 ._--. 
Iarryman ......................... 
.'rimarytraversestation No. 8 ( U .  S. 

rentinson 
0. S.) ecwntric. 

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

Owosso, Michigan Sugar Co., stack, 1932 ___.___._._. 

3.845223 
4.139348 

4.165iM 

Flushlng, municipal water tank, 1932 * ............... 

Primary traverse station S o .  8 (U .  E. 0. S.), 193 

Chesaning, municipal water tank. 1932. ............ 

(d. m.). 

Harrymnn.. ....................... 
Primary traversestation No. 8 (V. S. 

l c n k i m n  ........................... 

Corunna. ........................... 
leukinson 

Primary trarersestation No. 8 (U. S. 

0. S.) eccentric. 

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

0. S.) eccentric. 

Chesaning, 0. M. P. Packing Co., water tank, 1932 

3. RliliG 
4.125W 

4.167040 

4.385291 
4.254658 

1. C61i54 

Saint Charles, municipal water tank, 1932. _._. -. .-- 

Micklos ............................. 
Borm ............................... 
M a  ir... ............................. 

Lntitudc and 
longitude 

0 I ?, 

42 59 51.938 
84 10 47.765 

42 59 55.461 
84 11 08.817 

42 59 57.168 
84 11 11.079 

43 00 07.44: 
84 11 27.7Z 

43 04 00.19 
83 49 58.40 

43 06 55.351 
84 14 45.20 

43 11 oi.26 
84 06 50.71' 

43 11 46.Q 
84 06 53.80 

43 17 56.71 
84 08 17.27 

4.16541E 
4.3R314E 
3.91553: 

Micklos ............................. 
Borm ............................... 
&fair ................................ 

Principal point8 

Orant (Canada), 1932 (d. m.) ........................ 

4.14388: 
4 36119f 
3. W26ii 

Whittier, 1932 (d. m.) ............................... 

Penobscot, 1932, r. 1934 (d. m.) ...................... 

Saint Charles, R. Oage Coal Co., No. R stack, 1932 ... 

Primary traverse station h-0. 16 (U. s. 0. S.1, 1932 
(d. m.). 

Twelve Mile, 1932, r. 1934 (d. m.) .................... 

43 18 51.316 
84 09 58.013 

43 22 47.337 
84 06 40.937 

Oeneral, 1932, r. 1934 (d. m.) 

349 51 22.8 
42 38 50.7 
96 09 08.3 

Rouge, 1932. r. 1934 (d. m.) .......................... 

169 52 38.1 
222 32 35.5 
276 03 06.0 

Pordy, 1932 (d. m.) ................................. 

Niemshack, 1532. r. 1934 (d. m.) .................... 

I No check on this position. 

42 19 x.300 
82 51 45.592 

42 21 09.990 
82 59 19.215 

42 19 48.782 
83 02 51. 52J 

42 30 22.W 
83 02 10.522 

42 22 07,982 
83 04 31.234 

42 20 34.621 
83 15 11.381 

42 28 30.402 
83 12 33.i94 

42 20 18.360 
83 23 02.268 

Azimuth 

0 , 0 

03 59 02.8 
57 37 18.9 

!22 13 18.3 

36 41 02.6 
04 03 32.1 
.59 16 15.3 

LO3 44 32.2 
159 23 32.3 

224 10 18.7 

101 49 53.0 
160 25 26.8 

226 05 08.1 

59 35 33 
99 14 43 

61 53 48.5 

124 07 36.0 
188 14 38.9 
199 06 01.0 

1% 09 01.7 
188 51 22.6 
202 51 01.0 

136 33 07.7 
29.5 38 12.3 
316 15 30.2 

139 00 18.8 
218 40 13.9 
313 22 49.9 

Back azimuth 

0 , t t  

283 55 22.0 
337 34 36.5 

42 18 10.4 

216 36 54.0 
284 00 05.7 
339 13 47.3 

283 41 07.3 
339 21 05.8 

44 15 26.7 

281 46 39.5 
340 2( 11.7 

46 10 27.5 

239 25 03 

241 63 48.2 

2i9 05 22 

3~ 01 28.1 
8 16 24.4 

19 07 25.8 

300 02 59.0 
8 53 10.3 

22 52 25.0 

316 m 11.7 
25 40 57.4 

136 17 51.4 

318 56 31.8 
38 44 08.1 

133 26 20.1 

Detroit 20 Jackson 

168 36 09.97 
22A 29 50.27 
279 34 59.41 
100 16 52 

210 36 57.90 
287 04 05.02 

215 35 00.17 
242 42 17.24 
272 31 55.97 

247 46 46.64 
347 02 58.79 

2 14 frl.72 
115 55 25 

191 53 12.62 
2% 02 16.77 
332 00 27.07 

258 48 57.M 
274 42 15.00 
2 0 3 3 8 5 0  

256 16 15.08 
316 52 47.90 
320 20 35.40 

13 48 21.90 
205 49 38 

223 22 12.36 
267 17 27.25 
162 32 00 

8 38 14.26 
46 43 18.53 
99 44 33.31 

30 44 08.47 
107 09 10.54 

35 44 33.w 
62 44 40.25 
92 39 24.39 

67 55 53.67 
167 04 54.38 
182 44 27.06 

I1 54 47.56 
104 05 47.01 
152 01 34.23 

78 56 09.14 
94 50 3328 

76 23 16.08 
136 58 13.44 
140 27 05.04 
193 46 35.52 

13 29 16.20 
87 22 44.42 

Distanm I 
Logarithm 
(metrrs) I To station 

l- 

........................... 
Rnrm ............................... 4.0972M 
Mair ................................ 3.82740: 

Wilkins.. 

Wilki ns... .......................... 4 054519 
Born.  .............................. 4. WJW 
Mair ................................ 3.978619 I 
hfair--. ............................. 
M ick 10s.. ........................... 
Fl'ilkins.. ........................... 

4.147516 
4.2MMi6 
4.07iOG2 

Mount Clemens (U. S. L. S.). ...... 
Walpole (U. S. L. S.) ............... 
Dearbrook (U. S. L. S.).-- .......... 
Azimuth mark. 

Mount Clemens (U. S. L. P.) ....... 
Grant ............................... 

Mount Clemens (U. S. L. S.) ....... 
Whittier.. .......................... 
Grant ............................... 
Mount Clemens (V. S L. S.) ....... 
Whittier. ........................... 
Penobscot.. ......................... 
Azimuth mark. 

Twelve Mile ........................ 
Whittier. ........................... 
Penohscot--. - - _ _  - - - -. - - -. - - - -. . -. - . . 
General. ............................ 
Penobwot.. ......................... 
Azimuth mark. 

Twelve Mile ........................ 
General.. ........................... 
Penobscot ........................... 
Rouge ............................... 
Azimuth mark. 

Purdy .............................. 
Rougr ............................... 
Azimuth mark. 

4.4483754 
4 . 5 i W  
4.2908430 

4.4557778 
4.0366171 

4 .5mm9 
3. 7378374 
4. 1836474 

4.2995724 
4.2429126 
4.2917986: 

4.1930431 
3. 86F9416 
3. Q569642 

4. 1740875 
4. !BO3576 

4.1657907 
4.2082758 
4.3199'201 
4.1794443 

4.3202622 
4.033R30.5 

Xhtcrs 

i, 553.4 
14,126.8 

14,403.3 

13.822. 6 
i. W. 4 

13.850.5 

7. m2.0 
13.783.1 

14, Mi. 2 

6.564.1 
13.35.7 

14, 690. 6 

18,821. I 
24.282.4_ 

11.52 

14,635.9 
24. 162. 8 
8,232.6 

13,927.9 
22.971.9 
7,123.2 

14.111.7 
12.510. 2 
6,720.6 

11.337. 5 
12.290.5 
9, 519. 6 

14.M. 8 
18,208.6 
11,941.6 

28,078. Go 

19, m. 11 

28,561.29 
10,865.44 

37,670.87 

33,319.15 
5.468.11 

15,263. X 

19.932.09 
17,494.95 
19.579.37 

15,597.07 
7. 361.011 
4,861.67 

14,930.95 
16, 990. 43 

14,648.72 

15,116.26 

16.153.84 
20,889.12 

20,905.58 
10, 790. 97 

Feet 

24,781 
46, 348 

47, 255 

45.350 
23.177 
45.441 

22.972 
45,220 

48.055 

21.536 
43, El8 

48,197 

79,667 
61.751 

37.82 

45.018 
79.274 
27,010 

45,695 
75,367 
23,370 

46,298 
41.044 
22,019 

46,079 
59.739 
39,178 

92,121.2 
123,591.8 w. 887.1 

93,704.8 
35,647.7 

109,314. 6 
17,940.0 
50, 076.2 

6.5, 39G. 8 
57,398.0 w. 236.6 

51. l i l .4  
24.150.5 
15.95B. 9 

48.986.0 
55.762.5 

48,060.0 
52,998.1 
68,533. 7 
49,593.9 

ss, .si. 7 
35,m. 4 



GEOGRAPHIC POSITIOh'SContinued 

Detroit to Jackson-Continued 
- 

Station 

Principal poinls-Cortiniied 

Sorson, 1932, r. 19.14 (d. m.).. ........................ 

Latitude and 
longitude 

0 , ,, 
42 28 29.549 
63 23 3 9 . 6 7  

Dix, 1932, r. 1934 (d. m.) ............................. 

Hamilton, 1932 (d. m.) .............................. 

Naylor, 1932, r. 1934 (d. m.) ....................... 

Barton, 1932, r. 1934 (d. rn.) .......................... 

42 20 02.652 
63 35 2.1. 635 

42 27 38.840 
83 32 40.176 

42 21 35.047 
63 39 32.594 

42 19 28.551 , 83 46 12.125 

Stofer, 1932 (d. m.) ................................... 

Dexter, 1932, r. 1934 (d. m.) ................... 

42 22 19.123 
81 03 48. .VI 

....... 

Hamburp. .......................... 
Barton .............................. 
Dexter .............................. 
Stofer ............................... 
Prospect. ........................... 
Hicks ............................... 
Azimuth mark. 

Penobscot ........................ 
Whittier ............................ 

42 19 59.220 
E3 55 56.036 

4.1160369 
4.3416753 
4.1856119 
4.1580930 
4.3591287 
4.1574029 

3.896761 
3,457974 

Mount Clemens (U. S. I,. S.). ..... 
Penobscot .......................... 
Twelve hf ile ........................ 

Pinckney, 1932 (d. m.1- ............................. 

3.619628 
4.541026 
4.327611 

Supplemenlarv poinfa 

Mount Clemens (U. S. L. S.). ...... 
.............. 

Mount Clemmn (C. S. L. S.). __._. . 
Azimuth mark. 

Mount Clernens (C. S. 1,. S.).  ...... 
Twelve Mile ........................ 

Penobscot ......................... 
Whittier .......................... 
Ornnt ............................. 

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

Belle Isle, William Livingstone Memorial Light. 
house. 1932.1 

3.779015 
4.515267 
4.216291 

1.218850: 

3. BXZ738 
4.181020 

4.128633 
3.982152 
3 . 3 a w 4  

Belle River, municipal water tank (Canada), 1932 1.. . 

Mount Clemens, Sellridge Field. beacon. 1932 ___.__ 

PcnobPcot ....................... 
Whittier ............................ 

Whittier.. ....................... 
Grant ............................... 
Penobscot ........................ 
Whittier ............................ 

Rouge .............................. 
Genera.. ........................... 
Whittier ............................ 

Mount Clemens Macomb County Bldg., highest 
point, 1932. 

Mount Clemenseceentric, 1932(d.m.)1 ............... 

Mount Clemens, black water tank, 1932 1 ............ 

Tecumseh, Catbolie Church, cmss (Canada), 1932.. .. 

3. MS297 
3. 7M119 

3. iMi95  
4.OGl3(u 

3.616178 
3.847996 

4.193442 
3.834490 
3.9228lO 

Orosse Pointe High School, Bnial, 1932 ............... 

Windsor, General Motors Co., stack (Canada), 1932 1. 

Windsor, General Motors Co ,water tank (Canada) 
1932.1 

Windsor, Hotel Dieu, steeple (Canad?), 1932 1 ....... 

Sandwich, Assumption Church, spire (Canada). 1932 

$2 28 12.9i6 
33 56 58.433 

12 20 49.33 
3" 67 16.93 

12 l i  48.80 
32 42 22.10 

12 36 39.411 
52 49 10.165 

42 35 48.919 
32 52 40.086 

12 34 28.3% 
32 31 42.WO 

12 35 42.00 
32 53 44.97 

42 18 40.646 
82 53 11.503 

12 23 26.541 
82 54 09.787 

42 18 28.91 
83 00 00.52 

42 IS 28.93 
83 00 02.47 

42 17 46.33 
83 01 38.47 

42 18 2i.070 
83 04 11.597 

Azimuth 

0 , r t  

269 50 18.05 
321 31 56 00 
356 45 56.72 

9 39 32 

225 48 13.00 
x8 18 00.W 
1% 49 33 

%2 43 38.95 
315 44 44.69 
14 58 44.67 

219 59 45.49 
296 38 29.74 
6 6 3 3 0 3  

230 38 38.69 
246 31 31.91 
266 38 19.67 
'MI 46 21 

269 35 04.63 
315 30 48.S1 
353 20 23.50 
67 39 28 

S i  11 15.11 
219 24 00 63 
274 O i  32.36 
107 59 aY 
155 20 1P.70 
291 51 30.64 
52 27 21.66 
92 07 48 

275 05 22.74 
317 38 10.07 
354 39 14.16 
40 41 23.06 
45 06 37.40 
89 56 32.93 

E1 47 21 

76 19 29 
102 50 46 

103 11 12 
272 41 02 

3 3  56 54.4 
31 06 46.0 
56 55 24.8 

295 07 49.4 
25 18 10.6 
52 19 32.3 

300 10 00 
148 30 28 

288 39 48 
49 32 OS 

99 02 55.3 
118 43 47.0 
234 20 08.0 

59 16 20.8 
80 22 57.2 

200 11 54.6 

122 12 04 
I90 46 09 

191 IS 57 
2F1 05 49 

156 07 M 
m 5 3 n  
104 39 48.0 
176 13 42.9 
ZU 04 03.0 

Back azimuth 

~- 

0 , I ,  

89 5i  4 i . i O  

1i6 46 21.05 

45 56 0s.M 
88 26 20.59 

82 49 43.88 
135 51 14.37 
194 56 53.77 

40 04 23.64 
116 41 16.76 

141 37 &$.fin 

60 47 46.11 
68 36 01.01 
85 45 35.67 

89 45 04.f2 
135 36 09.81 
1 i3  21 20.31 

267 02 36.74 
3Y 29 42.52 
94 14 0.5 55 

335 17 51.04 
111 56 48.94 
232 24 01.37 

95 11 47.21 
137 45 25.86 
174 39 56.24 
220 36 46.44 
224 58 40.43 
B'J 49 23.25 

256 15 44 
282 49 23 

2S3 04 52 
92 44 16 

170 57 13.9 
210 57 31 5 
236 46 3i .0  

115 10 30.9 
205 11 17.8 
232 13 06.5 

120 10 00 

la9 43 13 
229 26 26 

2i8 56 24.8 
298 39 39.4 

54 21 05.8 

239 12 52.2 
XO 15 6 . 3  
20 15 35.9 

302 10 09 
10 46 37 

11 16 26 
81 11 24 

%16 OF) 31 
26 55 01 

3% 13 20.4 
53 07 19.9 

2% 32 23,s 

To station 

Purdy. ............................. 
Rouge ............................... 
Xiemshack.. ...................... 
Azimuth marl;. 

Sorson. ........................... 
Siemshack.. ...................... 
hzimu1.h mark. 

Sorson ............................ 
Kiemshack ........................ 
Dix ................................ 

nnmilton.. ...................... 
Dir. ................................ 
Azimuth mark. 

Ilamilton. ........................ 
Kuylor.. ........................... 
Dis.. .............................. 
-4zimuth mark. 

Ilamilton. ......................... 
Naylor.. ........................... 
Barton.. ........................... 
Azimuth mark. 

Prosnect ...................... 
Hamburg ......................... 
narton.. ........................... 
Azimuth mark. 

Hicks. .......................... 
Dexter. ............................ 
Prospect. ........................... 
Azimuth mark. 

.osnrithm 
(meters) 

4. 1821423 
4.2319347 
4. ISl9i l9  

4.3514341 
4. 2305136 

4.0950525 
4.27777932 
4.1634293 

4.1m153.. 
3. w)m5 

4.3800716 
3.9956129 
4. 1721990 

4.30iG582 
4.1919352 
4. 1811061 

4.24w28 
4. 2613'2% 
4.1272635 

4.Oi8601I 
4. osGsol1 
3.938140 

Orant ............................... 4.122282 
Deerbmk (U. S. L. S.) ............. 3.821531 I 

Whittier.. ........................ 3.915852 
G e n e r a . .  . . . . . . . . . . . . . . . . . . . .  4.159032 
Mount Clemens (E. S. L. S.). ... 4.336247 

Distance 
-- 

Meters 

1S.210.65 
18,701.01 
15,180.00 

22,461.26 
17, 002.53 

12,446.65 
18.9W. 03 
14, sc8.99 

14.660.65 
G, 350.52 

23,992.28 
9,968.11 

14, W. 17 

20,307.58 
15, 557.33 
15,174.21 

1;. 647.46 
18,252. 81 
13,401. (H: 

11,983.9s 
11,654. 70 
S, .586.46 

13,062.82 

15.332.46 
14.391.07 
22, %2. 76 

21.962.17 

14,368. 22 

7, 854.3 
2.870. 6 

13.252.0 
6,630.3 

4,165.1 
36,393. 7 
21,262.3 

6,011.9 
32,754.2 
16,454.7 

16.552 

7. 30i. 0 
15, 171.2 

13,447. 2 
9.587.4 
2,421.3 

8,238.6 

21,689.4 

4,6?7.0 
5,059. 6 

5.067. 5 
11,516. 1 

4. 132. 2 
7, WG. 9 

15.611.4 
6.8Z1. 1 
8,371.6 

14.422.2 

~. .. 

Feet 

49.903.6 
61.364. 7 
49,803.0 

73.691.6 
5.f782.5 

40,835.4 
62. 198. 1 
47, 796.4 

48.099.1 
20, 835.  0 

78. 714.7 
32,703. 7 
48, 773.4 

66.625. 8 

49, ,a. 1 

57,898.5 
59. w. 4 
43,979.2 

39. 317. 4 
38,237. 1 
28,170.7 

5 1 , P l .  0 

42,856.9 
72 0.54.2 

!7,214. 7 
15,008.9 
47. 139. 7 

50, .7Q?.2 

25,867 
9,418 

43,478 
21, T53 

13,665 

69, 758 
119,402 

19,724 
107, 461 
53,985 

54.30 

23.973 
49,774 

44.118 

1,944 

2i. 029 
47,317 
71,159 

1s. 180 
16. €03 

16.6% 
37, i 82  

13.557 
23,120 

51. 218 
22,412 
n , 4 m  

3:. 487 

1 3-0 check on this position. 



GEOGRAPHIC POSITIONS-Continued 

Detroit to Jackson-Continued 

Rouge ............................... 
Oenenl. ............................ 
Penobscot ........................... 

Rouce ............................... 
Twelve Mile ........................ 
Rouee ............................... 
General.. .......................... 
Whittier. ........................... 

Rouge ............................... 
General ............................. 
Khittier ............................ 

Rouge .............................. 
Purdy ............................... 
Twelve Mile ........................ 
Penobscot ........................... 
Ilouqe ............................... 
Purdy ............................... 
Penobscot ........................... 
llouge ............................... 
Purdy ............................... 

aeneral ............................. 
Roupe ............................... 
Purdy ............................... 

Rouge.. ............................. 
Purdy.. ............................ 
Oeneral.. ........................... 

and Azimuth B6Ck azimuth I longitude I I Station 

4.181506 
4.057311 
3.911023 

4.230359 
4.291793 

4.233196 
3.6955i9 
3.732216 

4.279557 
3.6.53414 
3.723670 

4. liCl7i 
4.204808 
4.102773 

3.696201 
4.170341 
4.204W 

3.9S7636 
4.166734 
4.0G77O.Y 

3.691615 
4.121639 
4,050962 

4.099836 
3.9.%285 
3.855650 

Suppltmcnfary poinls-rontinued 

Ojibway Steel Co., concretestack (Canada). 1932.. .... 

Detroit, Penobscot Bldg., red ball, 1932 1. .............. 

Detroit, Union Guardian Bldg., flagpole, 1932..--. .... 

Detroit, Hudson Bldg., flagpole, 1932 ................. 

Detroit, Fisher Bldg., west finial. 1932 

Detroit, Fisher Bldg., east 5nial, 1932 ................. 

Ilighland Park, Ford Plant, southeast stack, 1932 ...... 

Bell Telephone Bldg., flagpole, 1932.. ................ 

Detroit Unireaity, clock toner, 1932 _ _ _ _ _ _  ........... 

......... 

Zoologlcsl Gardens, aster tank, 1932 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Marygrose College, stack, 1932 1 ___.____________._._. 
Marfgrove College. silver water tank, 1932 _________. 

Redlord, St. Mary's Church, cross onhelfry, 1932 ... 

Birmingham, silrer municipal water tank, 1932 ....... 

Detroit, city water tank, 1932 ........................ 

Detroit, Peach Island front rangelight, 1932 1.  __. ~. -. 

Detroit, municipal waterworks, spire, 1932 1 . .  ....... 

Detroit, Windmill Point Lighthouse, 1932 1 ........... 

Detroit, U. S. Marine Hospital, stack, 1932 1 _ _ _ _  .~ . ~ .  

Detroit, Edison Co. plant, north stack, 1932 ......... 

Detroit, Chrgsler Co. plant, stack, 1932 .............. 

Detroit, Brig@ Body Co., stack, 1932 ................ 

Detroit, Detroit City Gas Co., Lynch Road plant, 
gas tank, 1932. 

1 KO check on this psition. 

0 , ,, 
42 16 03.773 
83 05 57.673 

42 10 48.79 
83 02 51.53 

42 19 47.0i2 
83 02 46.841 

42 20 02.178 
83 02 51.590 

42 22 09.314 
83 M 37.552 

42 22 09.361 
83 04 37.321 

42 24 32.611 
83 05 55.762 

42 24 09.228 
83 06 50.660 

42 24 45.929 
83 08 17.4iO 

42 28 34.793 
83 08 52.15C 

42 24 52.69 
83 09 27.62 

42 24 52.367 
83 09 29.188 

42 23 47.621 
83 12 20.231 

42 32 54.613 
83 12 43.997 

42 26 26.104 
83 12 10.032 

42 21 37.98 
82 54 24.44 

42 21 34.43 
82 58 50.98 

42 21 *70.09 
82 55 47.74 

42 21 32.80 
82 65 48.20 

42 21 31.771 
82 57 36.229 

42 22 17.453 
82 57 44.521 

42 23 11.842 
82 58 53.135 

42 21 29.291 
83 00 33.629 

0 , I ,  

123 x 04.1 
189 58 53.8 
211 32 22.5 

94 54 30 
182 44 26 

94 59 21.1 
151 13 05.7 
241 41 07.8 

93 21 0 G . G  
149 34 25.5 
246 41 29.0 

i8 40 lfi.2 
13i 14 48. I 

192 26 1 2 4  

9 49 17.2 
r8 40 02.4 

137 13 4 a 7  

331 16 43.8 
Go 02 18.4 

128 55 32.1 

319 32 15.2 
60 01 10.3 

135 48 39.3 

50 23 30.8 
139 25 11.0 
313 47 59.3 

333 25 13.9 
30 22 32.7 
88 29 16.6 

4 4 4 0 3 5  
65 39 03 

147 55 30.7 
224 20 07.4 
306 37 50.0 

33 20 31.4 
177 58 11.6 
299 28 02.5 

359 21 44.9 
8 24 19.3 

61 24 35.1 

171 56 41.5 
241 53 33. 1 
307 09 33.5 

318 08 22 
73 51 38 

40 35 59 
91 36 20 

304 31 34 
82 43 16 

71 42 18 
81 42 37 

66 15 57.4 
14 05 57.2 
9G 44 56.8 

46 09 44.0 
56 53 27.7 
88 14 21.8 

9 00 51.3 
41 03 22.8 
75 43 07.9 

20 02 3.7. 6 
114 23 25.8 
168 31 46.4 

0 , ,, 
303 19 51.4 

9 59 52.0 
31 34 27.8 

274 42 12 
2 4 4 5 4  

274 50 59.7 
331 11 55.4 
61 43 27.G 

2 3  18 48.4 
329 33 1S.4 
66 43 52.0 

258 30 09.2 
317 09 27.4 

12 27 51.6 

150 50 28.5 
258 32 55.2 
317 08 19.3 

1.54 18 48.0 
239 56 03.9 
303 51 04.1 

139 33 49.1 
239 55 32.8 
315 44 47.7 

230 18 52.8 
319 22 19.0 
133 50 32.8 

153 28 09.9 
210 18 16.9 
268 26 46.9 

224 36 43 
245 29 54 

327 53 26.1 
44 34 03.5 

126 41 10.8 

213 18 36.0 
357 58 02.5 
119 34 2 5 7  

178 21 51.7 
lR8 22 39.8 
241 17 12.0 

351 56 25.4 
62 00 17.9 

127 14 42.7 

138 10 09 
253 45 56 

2203540 
277 32 31 

124 3 17 
262 40 54 

251 37 33 
261 40 15 

246 12 25.0 
2M 04 47.8 
2iG 40 17.2 

226 08 40.1 
236 50 00.8 
268 09 47.7 

189 00 33.7 
211 00 42.1 
255 39 20.0 

200 01 00.7 
204 15 19.8 
348 30 41.0 

To station I-- 
Logarithm 
(meters) I 

General. ............................ 
Rouge ............................... 
Purdy.--. .......................... 

Rouge ............................... 
Xiemshack.. ........................ 
Purdy. ............................. 
Twelve Mile ........................ 
General ............................. 
Rouge ............................... 
Purdy ............................... 
Penobscot .-.-. . -. -. . - - ~ - - - _ _  . -. 
Purdy--. ........................... 
Rouge ............................... 
Sorson.. ............................ 
Purdy.. ............................ 
Tr~eli-e Nile.. ...................... 
General. ............................ 

Orant ............................... 
Penobscot.. ......................... 

Whittier ............................ 
Qencrd ............................. 

Grant ............................... 
Whit tier. ........................... 

Penohscot _.___. _.___. _.__ _._._. ___. . 
Whittier. ........................... 
Penobsmt.. ......................... 
Whittier.. .......................... 
General-.-.. ........................ 

Whittier.. .......................... 
Penohscot.. ......................... 
General ___.___ .~ _ _ _ _  _ _ _ _  ____._. ___. . 

Whittier.. .......................... 
Penobscot ........................... 
General _ _ _ _  -. - __. -. -. - _____. -. -. 

Penobsmt ........................... 
Purdy. ............................. 
Twelve Mile ........................ 

4.12524g 

3. 104555 
4. p f l 9 s  

4. ( u s 9 5  
4.311116 

3.899879 
4. 1.55118 
3.929185 

3. S 2 W 3  
3. !A41063 
4.174813 

3.911465 
4.363277 
4.231915 

3.558110 
4. 190.929 
4.119G67 

3.736131 
4.082297 

2.9%92?. 
3.895120 

3.828018 
3.6EwJO 

4.0089s3 
3.688469 

3.586849 
3.389314 
3.0w5.55 

3.47i795 
3. 923843 
3.968974 

3.9lsGlO 
3.902159 

3. w 3 n  
4.256780 
4. w271 

3. m9o 

Distance 

Meters 

15. 188.2 
11.410.7 
8, 147. 5 

16.996.5 
19,579.1 

17. 107.9 
4.981. 1 
5,307.8 

16. 965. 1 
4, N2.1 
5,292. 6 

14, 797. 1 
16.025.4 
15,587.4 

4,96R. 2 
14.802 7 
lG, 027.4 

9. 719.3 
14, F N .  4 
11,687.1 

4.916.0 
13.232.4 
11, 245. 1 

12,298.0 

4 ,  li2.2 
g,, ooo. 9 

13,342.9 
17, 167. 1 

11,191. 7 

7.041. 1 
14.292. X 
8,495.4 

7, 126.9 
8. n 1 . 0  

14,955.9 

8,155.8 
23,080.1 
17,057.5 

3,873. 6 
15,517.8 
13, li2. 5 

5 , m .  7 

20,469.9 

5.450.4 
12.086.4 

992.9 
7,854.5 

6.730.0 
4,879.3 

10,208.3 
4,880.6 

7 885.9 2' 4 s .  8 
9: 562. 1 

3,034.7 
8, 391. 6 
9,310.5 

3,809.7 
8,310. 2 
7,982.9 

9,212.4 
18.062.6 
11,124.3 

Feet 

49,830 
37.437 
26, i31 

55,763 
61, 236 

56.128 
18.277 
17, 709 

55,869 
14, iil 
17,364 

48,547 
52,577 
51,140 

16, m 
48, .565 
52,593 

31.887 
48,lH 

16,129 
43 413 

38,343 

36: 893 

40,348 
29,570 
23,531 

43, i76 
56,322 
16,616 

36,718 
67,158 

26,053 
4fi. 892 
27,872 

23,382 
28,645 
49,068 

26,758 
i5. 722 
55,963 

12, 709 
50.911 
43,217 

17.882 
39,653 

3.258 
25,769 

22,080 
16. 008 

3$492 
16,012 

25,872 
8,041 

31,372 

9,858 
27, 531 
30,316 

12,408 
27,264 
26,191 

30,224 
59,260 
38,493 

CD 
W 



GEOGRAPHIC POSITIONS-Continued 

Detroit to Jackson-Continued 

- 

Whittier ............................ 
Purdy.. ............................ 

Ststion 

3.420392 
4.36M15 

_ _  .- 
Supplementary poinls-Continued 

Detroit,stemofY inChryslersig, 1932 I ............. 

Detroit, City Airport, beam%, 1932 ......... Whittier.. .......................... 
Gcneml ............................. 
Twclvo Mile ........................ 

Detroit, WXYZ Radio Station, east mast, 1932 . 

3. Ti0415 
3.RGi396 
4.060311 

Demit,  City College, belfry, 1932 1 ................ 

Detroit, Hupmobilo hfotor Co., water tank. 1932 I . . .  

Detroit, Sweetest Heart of Mary Catholic Church. 

Detroit, St. Josephat Catholic Church, cross on spire, 

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

cross on north spire, 1932 I .  

1932 I .  

General ............................. 
\\-hittier. ........................... 
Penobsmc.. ......................... 

Detroit, Lincoln Motor Co., stack, 1932 1.. ...... 

Detroit, Detroit City 08s Co., Coolidge Station, g:~s 
tank finial. 1932 ..................................... 

Kelvinator Building, finial 1932 I . . .  .................. 

3. Is0572 
3. so0825 
3.526245 

Kelrinator Co., stack, 1932. ......................... 

Beverly Hills, Suburban Derelopmrnt Co., aatei 
tank, 1932 

Berkley, municipal aster hnk,  1932.. ............... 

Dearborn, Ford Airport, stack, 1932 I ................ 

Dearborn, municipal water tank, 1932 1. ............ 

Dearborn, Ford Airport, beamn, 1932 ............... 

Dearborn, Ford Airport, checkered water tank, 1933. 

Rouge Park, Detroit rnanicipal aater tank, 1932.. .. 

Redford, Detroit municipal water tank, 1932 ........ 

Detroit, Duns Seotns Church, belfr>-. 1832.. ......... 

Pontiac, Insane Asylum, stack, 1932. ............... 

Bloomingfield IIills Country Club, tank, 1932 1.. .... 

Oakland Hills Country Club, silver water tank. 1032 

Knollnood Country Club, tank, 1932 1. ............. 

1 KO check on this position. 

Genera ............................. 
Whittier ............................ 

Whittier. ........................... 
General.. ........................... 

Latitude find 
longitude 

0 , 0 

42 22 1 4 . 3  
82 57 44.12 

42 24 22.w4 
83 00 04.Gii 

42 21 27.135 
K3 03 54.462 

4? 21 18.55 
E3 04 00.78 

42 22 57.i4 
83 02 09.96 

42 21 29.51 
83 02 53.55 

42 20 45.33 
83 02 00.97 

42 21 33.166 
83 06 07.152 

42 m 52.88 
83 07 55.i6 

42 23 33.143 
83 10 31.895 

42 22 23 95 
83 11 CL3.31 

3.2244i2 
3.W9536 

3.710103 
3.553673 

42 22 34.19. 
83 11 03.36 

42 31 33.60! 
83 12 07.20: 

42 30 0 5 . a  
83 11 52.43. 

42 18 21.80 
83 14 13.91 

42 17 50.20 
E3 16 19.86 

42 18 00.464 
83 12 49.29: 

42 18 26.04F 
S3 14 02.059 

42 22 19.565 
63 15 36.621 

42 25 10. I 2 2  
E3 17 11.4% 

42 21 36.940 
63 I 4  39.952 

42 36 52.113 
83 15 49.383 

42 34 55 56 
83 15 08.33 

42 32 43.217 
83 IG 36.Gi8 

12 32 38 43 
83 19 46.3i 

Rouge ............................... 
General. ............................ 
I'enobscot ........................... 

bzimuth 

0 , !, 
4 i  2 i  4s 

119 45 44 

350 02 34.0 
55 51 49. G 

1G5 31 06.9 

146 16 28.3 
2i4 46 23.0 
334 36 00.9 

155 26 57 
2i2 19 12 

310 22 41 
64 36 28 

117 5 i  32 
2i6 59 22 

126 34 31 
2jg  21 59 

81 47 5i.6 
243 54 43.1 
305 42 29.0 

2 4 3 3 8 2 6  
285 49 27 

163 06 48.5 
222 09 23.5 
303 15 58.2 

273 06 28 
59 17 13 

4.099905 
3 . 3 W G  
3.741611 

2i5 06 52.1 
294 20 38.3 
56 59 5 3 5  

279 04 54.5 
6 07 63.7 

I 1  42 52.8 

7.67 42 07.1 
14 29 27.7 
17 48 22.5 

162 12 14 
242 19 41 

116 25 24 
197 10 12 

145 38 25.3 
I81 02 37.2 
256 13 27.1 

105 42 02.8 

242 17 211.9 

271 I6 57.0 
349 53 00.3 
G9 54 17.2 

225 44 07.8 
342 04 30.8 
41 44 48.6 

240 12 08.1 
3 09 3G.G 

40 22 32.6 

343 54 05.7 
359 20 52.9 
34 43 30.5 

343 27 22 
0 0 9 0 3  

324 34 15.7 
355 02 10.3 
51 00 52.0 

307 43 5 i  
344 15 27 

1.58 11 59.0 

Dark azimuth 

0 , !, 
2 2 i  26 44 
299 35 44 

170 03 04.6 
235 48 49.9 
345 29 41.9 

326 16 03.6 
94 40 2s.5 

154 36 43.4 

335 26 36 
92 22 22 

130 24 36 
244 34 53 

297 56 26 
97 01 46 

3% 32 50 
i 8  23 45 

261 41 51.0 
t3 55 4 i . i  

125 44 40.8 

6 3 4 0 4 4  
105 52 52 

343 05 26.3 
42 15 01.9 

123 21 08.5 

93 10 52 
239 15 20 

95 11 I6 4 
114 26 09.6 
236 57 06.3 

IE8 07 41.d 
191 40 48.5 

87 48 40.3 
194 21 13.5 
197 47 54.6 

342 11 36 
62 28 13 

99 11 37.1 

a . s m a  
17 10 58 

325 36 49.5 
1 02 47.6 

28.5 35 58.1 
338 11 12.3 
62 23 51.2 

91 24 25.3 
169 53 17.3 
249 49 17.0 

45 47 15.2 
162 05 51.9 
221 40 52.2 

GO 13 33.3 
1% 09 15.4 
220 18 53.9 

163 50 18.0 
1% 21 18.6 
214 38 12.5 

163 29 06 
180 09 01 

144 36 59.8 
l i 5  03 07.8 
BO 56 06.1 

I27 48 49 
164 18 32 

76 m 09.4 

To station 

Distanm I 
Logarithm 

(meters) 

General. ............................ 3.4aZ225 
I\*bittier. ........................... 3. 6939lG 

General ............................. 3. R31502 
Whittier. ........................... 3.577454 

Genera..-. ......................... I 3. i l i (xxj  

I 3.859i28 
......................... Pcnobscot.. 

Purdy.- ............................ 3.981638 
Twelre Mile ........................ 4.231669 
Penobscot ........................... 4.1CU5i6 

Rouge .............................. .' 3.819801 
General.. ........................... ! 3 953487 

Genera.. ........................... 
Penobscot.. ......................... 
Rouge ............................... 

Tneire Mile. ....................... 
Purdy.. ............................ 
Rouge ............................... 

Twlre Mile ........................ 
Rouge ............................... 
Purdy. ............................. 

Rouge ............................... 
General ............................. 

Niemshack.. ........................ 

R o u ~ e  ............................... 
Purdy. ............................. 
Penobscot.. ......................... 

Niemshack.. ........................ 
Rouce.. ............................. 
General.. .......................... 

Rouge ................ .:. ............ 

General.. ........................... 
Rouge ............................... 
Niemshack.. ........................ 

Purdy. ............................. 
R o u ~ e  ............................... 
Niemshack ......................... 

Pnrdy. ............................. 
R o u ~ e .  .............................. 
Niemshack. ......................... 

Pnrdy. ............................. 
Rouge ............................... 
Sown.  ............................. 

Purdy ............................... 
Rouge ............................... 

Purdy. ............................. 
Rouee.. ............................. 
Sorson. ............................. 
Purdg. ............................. 
Rouge ............................... 

3.95464c 
4.092004 
3 .830w 

4.139753 
3. i54 i i2  
4.317326 

4. m 1  
3.489894 

3.633881 
4.17i664 

4.012274 
3.725103 

3 . 7 m 4  
4.288701 
4.148955 

4.108766 
3.63Oi22 
4. 168884 

4.18WA 
3.517089 
4.035959 

3. Mi338 

4. 123739 

3 .95 iax  4.081344 

3.521249 
4.115631 
4.249228 

4.207lG2 
4.4iWA8 
4.275519 

4.093304 
4.424308 

3.9809.50 
4.35'3448 
4. w98 

4.096705 
4 . 3 G W  

Meters 

2.953.9 
23,410. 7 

0.017. 5 
7,3ri. 8 

Il,4Ei9.8 

I .  515.4 
6,321.6 

1,676.8 
6,049.6 

5. 129.8 
3,5i8.3 

2.530.6 
4,942.2 

4,281.5 
3,779.7 

12,566.5 

3,359.3 

2,443.7 
5,615.8 

5,222.8 
7,239.8 

9,586.0 
li, 055.7 
12,606.0 

8,984.4 
6,603.9 

9,008.2 
12,359.6 
6,769.6 

13,796.0 
5.685.5 

20, i64.7 

13.296.6 
18,199.6 
3,089.5 

4.304.1 
15,054.4 

IO, 286.7 
5,310.1 

5.762.8 
19,440.2 

12,845.9 
4.272.0 

14, 753.1 

15, 228.7 

14,091.4 

3,289.2 
10,863.2 

8,858.0 
8.933.8 

12,059.9 

3,320.8 
13, OX). 6 
li, 751.2 

16, 112.5 
30, l i 5 . 0  
18,859.0 

12.3%. 6 
ui, 564.9 

9,5iO. 8 
n. 565.7 
12,430.8 

12,494.1 
23,201.0 

Feet 

9.691 
76,807 

19, i42 
24,176 
37,696 

4. Si2 
20. i40 
11,021 

5,501 
22,800 

16,830 
11,740 

8,302 
IG, 215 

14.047 
12,401 

41. 294 
8,017 

18,096 

17,135 
23, i53 

31,450 
55,957 
41,358 

29.476 
21,666 

29,554 
40,550 
22,210 

45,262 
18,653 
68,126 

U,6U 
69 710 

14,121 
49,391 

33,749 

18,007 
63,780 
48,232 

lo: 136 

17,422 

42,145 
14,019 
48,402 

40,963 
10,791 
35,640 

29,062 

39,567 

10.895 
42,817 

218 

52,862 
98.999 
61,8?3 

40,671 
87,155 

4 034 
40,783 

40,991 
76,119 

29,310 

21,400 

ii 



GEOGRAPHIC POSITIONS-Continued 

Detroit to Jackson-Cont.inued 

Purdy ________.___ ~ __________.____._ 
General .__._._________._____________ 
Penobscot . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Niemshack .__..__.__._______.___._.. 
Sorson __.___..____._________________ 

Xiemshack ________..__.____________. 
Rouge ___._ -. . _ _  ____________________. 

Dix. .. . ... -..-. ______. .__________._. 
Purdy.. . . . . . _ _  ____. . _ _  _ _  .. .- ____. . 
Rouge ___.. _ _  ..~- _._____ ~.~ ______.__. 

Station 

4.133886 13,610.9 
4.4iCU44 29.542.3 
4.532945 34,115.0 

4.1w413 12,717.8 
3.628160 4,247.8 

3.820098 6.608.4 
4.133621 13,602.6 

4.377%B 23,834.6 
4.45?3rKl 28.337.4 
4.129539 13,475.3 

Supplemenlory points-Continued 

Mnvay beacon h'o. 27, 1932 _ _ _ _  ___. _ _ _ _ _ _ _ _ _ _  _ _  ~ _ _ _ _  

Farminpton. Children's Hospital, r a t e r  tank, 1932 I 

Wayne, Graham Body Co., stack, 1932 1 _ _ _ _ _ _ _ _ _ _ _ _ _  
Wame County .4irport, beacon, 1932 ______. . - __. _ _  -. 

Wayne County Training School, water tank. 1932.-. 

Wayne County Training School, stack, 1932.- .______ 

Wayne, municipal water tank, 1932 _ _ _ _ _ _ _ _ _ _ _  ______. 

Flat Rock, airway beacon Xo.  11 B, 1932 ___________. 

Eloise, hospital, large brick stack, 1932 ___.____ ~ _ _ _ _ _  - 

Corentry Gardens, water tank, 1932 ______________._. 

Hamilton.. .. _ _  ___._._________. ___. 
Rouge ___.. .- _ _ _ _  .. __. _._________.___ 
Niernshack ..-. ~ ________. _._________. - 
Sorson ..__._________.______-.--.--.. 
Xiemshack __..__._.________________. 
Rouge ____.________________________. . 

Detroit, Home of Correction, men's dirision, stack 
1932. 

3.933094 8.572.2 
4. B'fJ5.I 19,469.5 
4. OliOSl 10,400.4 

4.338007 21,528.2 
3.803..703 6.357. 7 
4.108186 12,828.8 

Detroit, Rome of Correction, women's division 

Detroit, IIome of Correction, men's division. water 

water tank, 1932.1 

tank, 1932. 

Kenport, airway beacon No. 24, !932 __________..____ 

Niemshack ._.._______.________.-.--. 
Sonon.. _ _ _ _  .... . . . . _.____...__. .. . . 
Rouge _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Niemshack _..._.______._._______._._ 
Sorson _.__________________----.---.. 

Maybury Sanitarium. tall red brick stack, 1932 ._._. 

3.817327 6,566.4 
4.326650 21.215.3 
3.983301 9,6228 

3.821660 6,632.2 
3.940784 8,725.4 

South Lyon, municipal water tank, 1932 1 __________. 

Ypsilanti, IIall-Doyle Co., tank, 19321 _ _ _ _ _ _ _ _ _  ~ _ _ _ _  
Ypsilanti, municipal water tank, dome, 19321 _ _ _ _ _ _ _  
Ypsilanti. old normal school, spire, 1832 _ _ _ _ _ _ _ _ _ _ _ _ _  

Ann Arbor, municipal airport, beaeon, 1932 1 - _ _  _ _ _ _ _  
Ann Arbor, University of Michigan, power plan1 

stack, 1932. 

Ann .4rbor, € i r s L  Methodist Church, spire, 1932 _ _ _ _ _  

Korth Ann Arbor, Barton Hills Golf Club, tank, 193: 

Ann Arbor, college hospital, tlagstatl, 1932 1 ________. 

I No check on this position. 

Latitude and 
longitude 

0 I ,* 
42 32 29.117 
83 20 55.118 

42 'Yi 02.83 
83 21 15.28 

42 16 45.94 
83 23 39.17 

42 14 12.890 
83 19 57. 131 

42 23 57.S82 
83 28 00.598 

42 21 11.586 
83 28 30.440 

42 16 52.316 
83 23 M i 5 0  

42 06 01.665 
83 17 43.044 

42 17 15.740 
83 2O 35.049 

42 23 51.799 
83 22 27.094 

42 23 22.697 
83 31 i2.3ia 

42 n 55.98 
83 31 17.17 

42 23 21.796 
83 31 12.326 

42 14 27.938 
83 31 27.113 

42 25 40.7W 
83 32 01.829 

42 27 43.20 
83 39 53.27 

42 14 41.08 
83 39 08.56 

42 14 43.81 
83 37 29.11 

42 14 47.274 
83 37 21.875 

42 16 33.76 
83 40 02.04 

42 16 51.758 
83 44 w386 

42 16 49.282 
83 44 27.933 

42 19 21.400 
83 45 68616 

42 16 58.46 
83 43 5229  

Azimuth 

0 , # *  

302 42 58.1 
310 21 18.2 
313 20 45.4 

11 00 13 
129 03 23 

187 20 39 
238 42 22 

117 00 40.5 
200 56 20.5 
209 02 21.4 

221 09 27.4 
288 12 50.9 
309 31 37.8 

138 16 W.9 
290 02 11.5 
313 45 05.5 

177 52 34. I 
180 30 45.1 
ni 38 02.1 

136 55 14.1 
IfA 32 52.0 
168 55 05.5 

149 07 11.8 
168 32 01.2 
230 20 55.7 

6 47 37.9 
lfi9 11 00.3 
301 18 023 

233 10 45.4 
296 50 45.7 
43 06 51.0 

285 36 49 
38 12 53 

249 28 05.9 
2R3 06 43.4 
296 44 06.1 

152 14 11.2 

228 52 56.0 

166 29 04.5 
245 32 03.4 
308 48 41.3 

270 44 15 
336 35 37 

132 16 02 
207 18 59 

126 06 12 
196 as 59 

166 37 34.8 
195 24 56.4 

120 1s 47 
224 39 05 

109 30 29.4 
148 31 11.6 
215 25 35.3 

153 49 15.7 
217 27 40.3 
244 19 41.2 

04 47 17.4 
172 OF, 45.7 
244 49 59.5 

214 50 43 
243 53 65 

202 20 42.8 

1% n 49.7 

Bock azimuth 

0 , t t  

122 48 36.9 
130 32 22.5 
133 32 56.6 

191 05 01 
309 01 46 

7 21 04 
58 48 04 

2% -50 16.4 
21 01 19.2 
29 05 33.6 

41 13 03.9 
108 22 09.9 
129 35 39.3 

318 13 20.4 
110 11 10.0 
133 48 46.7 

357 52 10.6 
0 30 46.8 

57 43 20.8 

316 43 20.7 
344 29 17.5 
348 51 05.5 

329 05 32.8 
348 2 3  56.8 
50 24 33.6 

186 47 14.8 
349 10 11.9 
121 22 56.5 

103 21 36.0 
116 56 16.0 
223 04 01.0 

105 47 40 
218 10 06 

69 40 40.6 
103 17 31.0 
116 49 36.4 

332 11 31.3 
22 25 57.7 
46 58 35.7 

346 28 38.7 
65 37 42.5 

128 54 45.2 

80 49 08 
156 38 38 

312 11 17 

306 00 20 
16 10 23 

305 17 52.9 
346 36 08.8 

15 28 15.3 

302 11 38 
44 42 12 

289 22 30.5 
3% 29 45.7 
35 28 38.3 

3R3 48 05.5 
37 30 59.1 
64 25 46.9 

274 40 33.7 
352 OS 43.4 
64 54 18.4 

3 4 5 3 3 8  
63 59 37 

n 21 29 

Distance I 
To station 

Sorson. .__._..____.___._________._.. 
Rouge -.... .___ ~ - .  ___. _____._____.__. 
Niemshack ___.__ _ _ _  _____-.__._____. - 

n ix  ._..___.____________________ ~ .-.. 
h-iemshack ______.__________.__._._.. 
Sorson ____________________------.--- 

Hamilton.. ___. . . . __. ___. ~ ._.___ ._.. 
Sorson. . . -. _ _ _  . -. . . - _ _ _  _ _  ._. -. - ._ . . 
Niemshack. _ _  . . _ _  - -. -. -. -. -. . . . 

4.353971 
4.099505 
3.928!m4 

4.360871 
3.961854 

4.43.5808 
4.353511 
4.099042 

4.007241 
4.448177 
4. 138558 

3.573905 
4 100144 
4.200078 

3.095461 
4.189786 

4.1174M 
4. W i l  

4.170919 
4.010445 

4.1nm 

4.009133 

3. gggs(ifi 
3.95'1383 

3.748275 
4. w m  
3. mom 
4. Olm 
4.139878 

4.138978 

4.111705 

4. n76i i  

4. 3.987218 1 w  

4.017105 
4.111692 

22,592.8 
12.574.9 
8,450.9 

n, 954.7 
9, 159.1 

27,283.4 
22.935.6 
12,561.5 

11.674.6 
28,085.2 
15,832.8 

3, i48.9 
1&6021 
15,851.8 

9.696.1 
15,480.5 

13,105.8 
11,170.5 

14.8224 
10,243.4 

14.894.6 
12 933.2 
IO, 095.6 

9,996.9 
9,065.3 

17,285.1 
5. 601.1 

10, no. 2 

5,407.7 
11,1122 
13,800.0 

13,77l.4 
15.376.8 
9, 710. 0 

10,401.7 
12 941.7 

Feet 

44.655 
96.923 

111,926 

41,725 
13.936 

21.681 
44,628 

78,197 
92. 970 
44,210 

36,544 
65,560 
34,892 

28.124 
63, 876 
34,122 

io, E30 
20 859 
4 i  089 

116,746 
89.987 

139,054 

21,543 
69. IXM 
31,571 

21,759 
28.627 
38.375 

74,123 

27,726 
41.256 

75,311 
30,019 

89.512 
74,100 
41.212 

38 302 
92  143 
51,045 

12 300 
41.345 
62,007 

32,467 
50,789 

42,998 
36,649 

48.630 
33,607 

48,867 
42 432 
33,122 

32  !ga 
29, I 42  

66.710 
18,376 
35,204 

17,742 
36,457 
45,275 

45.182 
50,449 
31,857 



GEOGRAPHIC POSITIONS-Continued 

Detroit lo Jacfison-Contiriued 

Ilnrton.. _ _ _ _  . .__._______ ~ ___. _.___ .. 
Hornburg. _.____________.__ ~ _______. 

h'aylor.. . . . -. . . _ _ _  .--.-. ____._.__. . . 
Harton.. ....____._..__..______.... . . 
1Iamburg.. . . ..._.__.__. ~ _________. . 

Station 

3.608650 
4.071440 

4.368725 
4.451750 
4.1W55 

Supplementary poinls-Continued 

St. Patrick'  Catholic Church, spire. 1932 I _ _ _  --..... 
Dodge Bros. Estate, black tank, yellow top. 1932 

Prospect.. _...__._..__._.__._._.__. . 
Stofer ...__.__..___.....___._..__... . 
Dexter ..... .__..__ __._._.____.____ _ _  

Chelsea, municipal water tank, 1932. _..________.___. , 4.01W99 
3.853685 
3.870351 

Chelsea, Tower Building, finial, 1R32 I ______..___. _ _ _  
Pinckney, St. Mary's Catholic Church, tip of cross, 

1g32.1 

Stofcr. _ _  __. . . ..-. .__.___ ~ ___.______. 
Dexter ... . .-.. .___ ______..___ .____.. 

Pinrkney.. ____.__ _____-._.________. 
Hamburp.. . . . . . . . . .__.. ~ _.__.__ -. .. 

-- 

Latitude and 
loneitude 

3.834685 
3.870434 

3.10R818 
4.092136 

0 # t, 

42 21 211.27 
S3 45 04.62 

42 34 10.742 
P3 40 43.403 

42 18 59.695 
84 01 10.307 

42 19 09.92 
84 01 13.49 

42 27 36.96 
83 56 30.20 

-._ 

-.. 

... 

-~ 

Azimuth 

44 49 49.935 

45 00 23.040 
84 02 03.001 

44 50 44.950 
84 05 30.663 

44 59 57.392 
84 17 53.546 

83 51 28.239 

u , #t  

22 22 19 
163 45 08 

356 01 28.1 
15 25 33.0 
37 12 32.9 

95 M 14.5 
149 32 21.1 
2 5 5  53 00.0 

148 44 14 
2% 21 38 

149 51 48 
ZTO 13 36 

Flanders (U. S. L. S.) _..._.___.___.. 
Stove1 (U. 6. L. S.)- .______ ~ _______. 
Pikes Peak _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  ___. _ _ _  

Back azimuth 

4.3983255 
4.5216468 
4.3801303 

~ 

0 I ,, 
202 21 34 
343 43 31 

l i6  02 16.0 
195 21 51.2 
217 07 58.9 

E4 59 07.9 
329 30 34.5 
i 5  56 31.6 

128 42 30 
i 8  25 12 

129 51 29 
90 19 41 

Johannes ..____..____.___._______..__ 
Chub Lake. ___..______ ~ ________._.. 

Hudson .____._________.___________. . 
Johannes ____..._______________..__.. 
Chub Lake ..... _ _ _  _ _ _ _ _ _  ~ _ _ _ _ _  --. . . . 

To station 

4.4968414 
4.4855834 

4.4090823 
4.4808022 
4.1oOni9 

Lngarithm 
(meters) 

Hudson-.. ____._______________---. . . 
Elmira ____.____________.__------.-.- 
Central Lake _ _ _ _  _ _  _ _ _ _  _ _  _ _ _ _ _ _ _ _  -. . . 
Azimuth mark. 

Fulford. _ _  .__________________ ___. . 
Central Lake _________________.______ 

I- 

4.3014479 
4. C647091 
4.39149iS 

4.42i868i 
4.4494Ll3i ~~ 

Jordan-- __._____ ._________________. . 
nudson ___._______.___-___.___._.... 
Elmira. _____..._________._.__.__. .. . 
Hayes _ _ _ _ _ _  _ _ _  .- -. . _ _ _ _  ~ ~ _______.. .. 

Fulford ... .-- .- __. _ _  - _ _ _ _ _ _ _  _ _  __. - -. 
Central Lake ....________._______.... 
Jordan. .--. . . . .-. _ _  _ _  _ _ _  - _ _  _ _  -. -. . 
Mancelona.. . . . -. _ _  _ _  - _ _  _ _ _ _  ~ _ _  ~ _ _  . . 

4,3697598 
4.5813398 
4.2760761 
4.3216557 

4.4878824 
4.2995571 
4.1993930 
3.9848589 

Azimuth mark. 

Stove1 (U. 6 .  1,. S.). . . . ~  ________._._ 
Pikes Peak _ _ _ _ _ _  _ _ _ _  _ _  .___. ___. . . -. . 

Pikes Peak .._..__.__._.______ ___._._ 
Flanders (U. S. L. 9.) _._______.___.. 
Stovel (U. S. L. 6 . ) .  _______________. 

Pikes Peak _____________.______ ~ _ _ _ _ _  

Principal poi& 

Pikes Peak. 1932 (d. m.) ..._..._._.________________ 

Atlanta. 1832 (d. m.) 

4.418%5 
4. FA0452 

4.191751 
4..W.171 
4 . 3 W 1  

1.011570 

Lewkton, 1932 (d. m.) ____________________----------.- 

Johannes, 1932 (d. m.) 

Chub Lake, 1932 (d. m.) _ _ _ _ _ _ _ _ _ _  ~ 

Hudson, 1932 (d. m.1- -. . . .- _ _  _ _  _ _  ._________._. . . . . . . . 

Hayes, 1832 (d. m.) .__._.______________-------.-.. . . . . 

Elmira, 1932 (d. m.) ~ _ _  - - - _ _  _ _  - - __. - _ _  - -. -. ~ ~ - -. . . . . . 

Jordan, 1932 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -. . . 

Mancelona, 1932 (d. m.) __________________________._. 

Wlldfong, 1932 (d. m.) ____________________------.-..._ 

Supplemmtary points 

Alpena. Huron Portland Cement Co., flashing white 

Curran, fire lookout toaer. 1932 _______. - __. - __. . . -. . . . 

light. 1932.1 

Pikes Peak, 5 0  lookout tower, 1932 (d.)l _________. ~ . .  

44 51 22.624 
84 19 03.073 

45 01 22.125 
84 24 44.878 

44 54 40.W 
84 37 28.2m 

45 10 16. 195 
84 45 06.668 

44 5G 28.064 
84 46 42.191 

45 01 30.486 
84 53 05.221 

45 06 03.280 
81 59 10.301 

44 53 34.697 
85 02 06.707 

44 58 zi.561 
85 04 41.%5 

45 03 34.71 
83 25 24.51 

44 42 55.703 
83 4 *  37.210 

44 49 49.63 
83 51 28.42 

202 04 36.50 
249 30 59.95 

255 54 44.15 
293 37 21.87 
324 28 19.02 

194 17 45.94 
275 06 41.39 

2(ii 43 43.10 
298 10 48.83 
316 14 00.96 

185 28 26.49 
273 39 00.58 
2i4 20 21.45 
125 13 34 

256 09 08.9i 
337 55 13.i9 

233 21 00.78 
219 m 19.55 
253 59 43.03 

301 33 36.00 
340 48 32.98 

184 39 53.00 
252 24 40.72 

' 235 17 41.45 

, 212 4.5 54.62 1 318 00 36.09 

216 57 44.03 
316 28 41.19 
81 09 08 91 
25 35 36 

M 17 51.24 
133 18 39.13 

215 44 18 05 
218 53 14.X 
255 07 31.59 

1 189 28 30 33 

' 36 3 i  10.36 
120 57 59.22 
207 14 08.43 

271 52 53 
,339  23 44.9G 

42 41 51 
53 38 13 

144 47 11.5 
1 182 04 19.6 

201 36 36.3 

202 40 48 

22 10 11.6I 
69 39 51.04 

i 6  07 46.97 
113 53 42.21 
144 35 47.23 

14 20 12.59 
95 19 35.39 

87 54 55.27 
118 29 28.15 
136 22 45.55 

5 29 1.5.59 
93 48 33.55 
94 39 48.40 

106 13 59.88 
157 59 15.23 

53 30 09.26 
69 17 06.55 

104 12 42.93 

121 48 01.41 
160 53 57.32 

4 41 00.61 
72 40 11.92 

105 24 12.64 

32 51 33.59 
138 05 06.85 

67 07 41.99 
136 32 59.63 
260 56 01.12 

2% 06 14.24 
313 07 37.43 

9 30 35.08 
35 56 19.74 
35 59 37.37 
75 18 24.38 

216 27 22.12 
300 48 46.61 n 18 02.84 
159 25 34.35 

222 32 18 
2x3 14 48 

324 42 221 
2 05 04.4 

21 40 37.2 

22 40 48 

Distnna, 

Meters 

4. Ml. 2 
11,788.0 

23,373.6 
28,297.6 
15,323.4 

10,471.3 
7, 139.8 
7,419. 1 

6, 834. 2 

1,284.8 
12,3wj. 3 

7,420.5 

Thunder Bay  i o  Grand Traverse Ray  

Flanders (U. S. L. S.) _______._..._.. 
Stovel (U. S. L. S.)- _ _ _ _ _ _ _ _ _  ~ ..--.. 

4.4412473 
4.2464850 

Johannes ______________.___._____. .. . 4.3187150 
Bigelow _____. ~ ____________._____._. . 4.4401193 
Lewistoa ______._____._______.-.--.. 4.3981W I 
Hudson.-- .-. - _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _  . . 4.2%1728 
Hayes _ _ _ _ _  __. - .- - ._____ _ _ _ _ _ _  __. -. . 4.0987459 I 

2i, fi21.50 
17,639.45 

25, on. 20 
33,278.92 
23,995.52 

18.417.17 
18,5so. 84 

20.833.36 
39, 507. 27 
23.585.59 

15. 963. 50 
1;. 8i7. i.5 
36,456.05 

9,379.5s 
19, W. O i  

20,831.23 
27,549.85 
25,009. w 
31,393.62 
30,590.96 

25.649. 70 
30,255.35 
12,597.31 

1 12,552.95 
19,309.58 

20,019.25 
11,606.71 
24,631.88 

26,783.59 
28,145.16 
23,429.32 
38,136.41 
18, w. 23 
20,972.16 

30.751.23 
19.932.28 
15.826.80 
9, 657. 37 

26. F. 9 
42102.4 

15.658.5 
38,400.0 
20,374.7 

10.27 

Feet 

13,324 
38,674 

76, 685 
9% 840 
50,274 

34,355 
23,424 
24.341 

22 422 
24,345 

4,215 
40,572 

90.621.5 
57.872. 1 

82,093.7 
109,051.4 
18,725.3 

so. 423.7 
So, W. 6 

68,350.8 
129.616.8 
77,380.4 

52.373. 6 
53,653.9 

119,606.2 

30, 772.8 
65,505.3 

68.343.8 
90,386.5 
82,051. 1 

102.997.2 
100, 363.9 

84,152.4 
99. X2.8 
41,329.7 

1 41,184.1 

65,079.8 ;z 
38,019.7 
80,813.1 5 

0 
I 2 

z 63,351.5 0 

r 

S i ,  872 5 

46, 867. 7 
125,119.2 
61.952 7 

1 !2,339 6 2 

68,808.1 ; 
100,889.7 5 
65,394.5 0 
51,925.1 

M.085 
140,099 

51,373 
125,984 
66.846 

33.7 

c.r 
0 cn 

1 No check on this position. 



Station ' ~ ~ ~ ~ ~ ~ ~ ~ '  

0 ,  ,, Suppkmenlary poinh-Continued 

Lake Emma, firelookout tower, 1932 _ _ _ _  ~ .._____.._.. 45 14 05.iB 
83 36.545 

TurtleLake, 5relookout tower. 1932 ______.___.._._... 44 53 10.710 
83 51 36.ii8 

East Atlanta, f l r ~  lookout tower, 1932 (d.) I 45 00 2277 
84 02 03.31 

West Atlanta, fue lookout toaer, 1932 (d.) I ____...... 44 59 57.55 
84 17 53.13 

8outh Pigeon River,firelookout toFer, 1932 _____.._.. 45 07 37.2iO 
84 22 54.338 

Chub L&e, firelookouttower, 1932 (d.) I __.__._.__... 44 54 39.59 
81 37 30.42 

Oaylord,municipalwaterta~, finial, 1932 ._.__._._._ 45 01 14.933 
84 40 24.Mi 

Oaylord, St. Mary's Church,spire, 1932 .____..______. 45 01 44.521 
64 40 38.398 

Hudson,flrelookout tower, l932(d.) I ______._..____._ 45 10 16.41 
84 45 06.64 

8.4 59 11.52 
Jordan, Erelookout tower, 1932 I .._..___.___._.______. 45 06 04.18 

84 52 42.72 
Bear Creel, h l o o k o u t  tower, 1932 1 ___________._____ 45 19 32.97 

Y 

Dictannt 

Azimuth Back azimuth T o  station ?%:!$ IIetcrs Feet 

~~~ 

0 ,  t t  0 ,  t ?  

314 22 a5.1 134 32 45.1 Flanders (U. S. L. S.) ____.___.._..__ 4.441401 27.631.3 90.6.54 
10 Os 43.1 190 a1 16.8 Atlanta ___._.___._.___...._---...... 4.4115% 25,794.4 M.627 
44 06 49.9 223 53 (M.2 Bigelow 4.561172 36,405.9 119,442 

134 15 03.5 314 07 41.1 Atlantn __.__._.__...________.---.-.. 4 282056 19.146.3 52,816 
205 34 52.4 25 40 33.8 I;l;inders (U. S. L. S.) ..____.._..__.. 4.344212 22.090.8 ,2.476 
358 15 59.0 178 16 05.0 Pikes Peak _.________.___.____.____.. 3.792135 6,200.6 20,343 

222 11 44 42 11 4.4 ?\tIanta ___.____ ~ ____________...___.. 1.045323 11. IO 36.4 

62 29 23 242 29 23 Rigelow _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  ___.__..__ l.Oli?fi37 10.30 33.8 

I1 48 15.5 191 46 57.2 Johannes __________.___.___._____.___ 4.073Oa3 11.ES0.5 38.814 
335 06 00.3 155 09 33.2 Bigelow _..__._.__.___ ~ ______.__.__.. 4.194448 15,647.6 51,337 

253 25 38 73 25 30 Chub Lake. _ _ _ _ _ _ _ _ _  ~ __.______.__.. 1.693551 49.38 162 0 

342 26 41.4 162 28 45.6 Chub Lake ____.________.____....... 4.106676 12,764.3 41,943 
43 07 51.3 223 03 24.0 Hay- _._____._._....__....._____..__ 4.0W50 12,126.9 39,786 

159 43 51.4 339 40 31.2 Hudson _____._._____.._____.______.. 4.250787 17,815.0 58,448 

342 20 30.8 162 22 45.2 Chub Lake .________.___.___._..__.. 4.138209 13,749.9 45,111 
39 14 43.4 219 10 26.2 Hayes .._..._____._._._.._.___.._.... 4.1fM634 12,607.6 41,3G3 

159 39 15.3 3R9 36 05.2 Hudson _.__..____.___.._._..._____.. 4.226585 16.849.4 55.280 

4 17 19 184 17 19 Hudson _____.________ ~ ____..__.___.. 0.822322 6.65 21.8 

27 10 10 207 06 15 

329 54 @3 149 59 27 

316 13 44 136 13 44 Jordan _____._.._____.___.___ ~ -...... 1.583992 

18 43 55 198 3Y 20 

Pickerel W e ,  5re lookout toner, 1932 I -  ________._____ 

Mancelona, sire lookout tower, 1932 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .. _ _  
4 -4 
-I ta 

9 Kalkaska, Church o l  Christ, spire, 1932 1 _ _ _ _ _ _ _  ._____ 

I w 

79 00 27 
159 54 30 

54 19 00.1 
1.59 27 32. 7 
184 16 59.3 

99 57 31 
212 4 i  15 

44 47 50.22 
8t 59 09.43 

44 53 34.270 
85 02 06.153 

44 44 OR. 01 
85 10 40.51 

258 46 46 
339 52 25 

234 07 32.1 
339 25 43.4 

4 16 59.3 

279 51 57 
32 53 17 

m 

Principal points 

Bald Hill. 1932 (d. m.) ___________________.---..---.... 

Elk  Hill. 1932 (d. m.)---- ______________________....___ 

Doan River, 1932 (d. m.) ___.___ ~ _ _ _ _ _ _ _ _ _  _ _ _ _ _  .______ 

Crawford, 1932 (d. m.).. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - * - . . . . - .  

Cheney, 1932 (d. m.) ____________________------.-....- 

Indian, 1932 (d.m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___________..__ 

Houghton, 1932 (d. m.) _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  

Berry, 1932 (d.m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Oreer, 1932 (d.4.)  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  

1 No check on this position. 

Gaylord to hlt. Pleasant 

44 43 31.fX9 
84 20 17.917 

44 43 41.648 
84 21 37.932 

44 42 31. GG1 
84 35 37.9G6 

44 31 00. 12fi 
84 23 18.002 

44 34 21.2% 
84 41 22.322 

44 17 58.478 
84 23 43.543 

44 15 36.289 
84 41 14.615 

44 10 43.593 
84 37 06.796 

44 01 00.613 
84 29 04.850 

152 28 29.E9 
222 51 11.29 

88 18 Otl.04 
193 26 18.04 

173 51 29.39 
233 03 26.82 
257 28 36.28 
263 15 12.31 
136 56 41 

142 40 46.25 
185 21 06.83 

2oF, 35 3.5.69 
238 20 53.18 

128 06 45 

142 ZG 14.94 
181 20 21.67 

179 43 0 9 . Z  
219 46 5O.U 
259 14 03.64 

148 41 11.40 
232 56 25.21 
174 00 19 

149 15 38.89 

za4 26 a?. 80 

192 46 20.94 
15 44 10 

332 22 44.26 
42 58 24.46 

268 12 44.34 
13 28 07.15 

353 50 11.GG 
53 15 07.65 
r7 33 03.67 
83 25 03.38 

322 32 06.56 
5 22 17.12 

26 39 37.65 
56 34 45.54 

104 38 44.41 

322 13 53.67 
1 20 39.54 

3.59 43 01.37 
39 59 23.35 
79 20 17.46 

328 38 18.57 
53 05 45.61 

329 10 03.51 
12 50 04.78 

Fulford _ _ _ _ _ _  ~ ._______ _ _  -__.____.__. 4.4lil19 
Mancelona.. - _ _ _ _ _  _ _ _ _  ~ ---._ -. . - -. . 4. a54003 I 
Fulford ________.._____.__......... _ _  4.427731 
Wildlong __._____ .. .-. . .___. . .-. __. _ _  3.985396 
hiancelona __.___... _.___.__ .-. .-. . _ _  1.1M5i4 

Fullord.. . ._._..______ .....,__..__.. 4.025624 
Mancelonn ..--.. __. . _ _  ...... . . . . .... 4.318478 

Chub Imke ..__._____.__._...._..... 
Ikaiston ..._._.. .. .- ..-. - --.___.__ .. 

Bald Hill- - .--. . .. . . .. . .-. . .-. . .. . . . 
Lewiston ______. . .. . __. . .___ ~. . .. . . . . 

Chub Iake __.__._._._....____...... 
Leaiston _.__.. . . . . . . .. . .--.. . . . . . . . . 
nnld Hill ___..__..._.__.____.-...... 
Elk nil1 
Azimuth mark. 

Doan River __...._.___.....__._.... 
Elk Hill __......______...-.-_..._.... 

Down River .__.__.__.__.______._.. 
Elk Hill __.....__..__._.--.._._.__ ... 
Crawford. - . . . . . . . - - - -. - - - -. -. . . . . 
Azimuth mark. 

Cheney.. . . . . -. . . . . . . ._. .. . . . . . . .- .. 
Crawlord -. _ _  . - -. - - -. -. . . . . . -. . . . . . 
Cheney.. . . . . . . . . . . . . ._.__ _ _  __. . . . . 
Crawlord- . . . . -. - - - - - -. . . . - -. . -. . . . 
Indian. ___. __. . - __. __------_____. . . . 

noughton.. . . . - - - - - - _ _  - - -  - . . . . . . . -. . 
Indian. _ _ _  _ _ _ _ _ _  _ _ _ _ _  ___.___. . -. __. 
Azimuth mark. 

Berry ___.___ _ _ _ _ _  ___--. - -. -___. --  - - -  
Indian ...-.-..-.---.---------------- 
Azimuth mark. 

4.3665981 
4.2935GO 

4.0054926 
4.1652802 

4.3543862 
4.43fA770 
3.9328554 
4.2698518 

4.4292261 
4.3730887 

4.2287487 
4.49.5r894 
4.3932013 

4. W 4 1 4  
4.3826167 

4.5406320 
4.5700WA 
4.3750645 

4.3485G74 

4.3210791 
4.5080827 

4. n u m 3  

26,128.8 
11,324. 1 

26,715. 1 
9, G69.3 

13.20 

10,607.8 
20,819.9 

23,275.45 
19.849.79 

10,127.28 
14,631.21 

22.614.46 
2i. 332.35 
8,567. 53 

18,614.52 

26.867.43 
23, Goo. 60 

16.933.58 
31.310.46 
24.728.70 

35,321.40 
24, 133.30 

34,724.18 
37, L61.77 
23, r17.26 

10.577.21 
22.313.48 

m. w. 94 
3 5  217.56 

85,724 
37,152 

87,845 
31,723 

43.3 

34,802 
68,307 

76,362.9 
65,123.9 

33.225.9 
48,002.6 

74. 194.3 
8Y. 672.9 
28,108. 6 
61,071.1 

88,147. 6 
3,459.2 

55, 5%. 3 
102,724.4 
81,130.7 

125,726.1 
19,177.3 

113,921.2 
121.921.6 
T7,812.4 

34,702.1 
73,206.8 

105,700.4 68,716. 9 

0 
Q, 



GEOGRAPHIC POSITIONSContinued 

Gaylord to Aft. Pleasant-Continued 

Dorer .......... ..._... .............. 
Williams ............................ 
Silvernail.. ......................... 
O'nrien.. ........................... 

-. 

Station 

4.3672880 
4.0984451 
4.3591343 
4.4G79953 

Principal point.-Continued 

McOoniml, 1932, r. 1936 (d. m.) .. ______. ............ 

Wilson, 1932 (d. m.) ................................. 

Williams, 1932 (d. m.) ............................... 

Dorer, 1932 (d. m.).-- ............................... 

Coleman, 1932 (d. m.) ............................... 

Little, 1932 (d. In.) .................................. 

Supplemmlorg pain!$ 

Mt. Tom. Bre lookout tower, 1932 ................... 

Elk Hill. fire lookout tower. 1932 I . . .  ................ 

Doan  Rirer, Are lookout tower, 1932 1 ............... 

Mack Lake, fire lookout tower. 1932. ............... 

Portage Lake, Are lookout tower, 1932.. ............. 

Orass IAke. fire lookout tower, 1932 ................. 

Uoscornmon. Are lookout tower, 1932- ............... 

Oi?Prnaw, Are lookout tower. 1932 1 ................... 

Rose City. 5re lookout tower, 1932 ................... 

lndian Springs, 5 e  Iwkout tower. 1932 1 ............. 

Aoughton Lake, fire lookout tower, 1932 ............. 

Oladwin Oame Refuge, fire lookout toner, 1932 ..... 

Harrison. flm lookout tower, 1932 .................... 

Farwell, fire lookout tower. 1932 ..................... 

Clare,municipal water tank, 1932 1. ................. 

INo check on this position. 

-- - 

Latitude and 
longitude 

0 , ,, 
44 07 18.694 
84 43 43.055 

44 02 18 .5s  
54 44 2 i . W  

43 50 42.359 
84 31 15.118 

43 54 19.477 
84 46 03.694 

43 44 32.589 
84 35 08.044 

43 44 10.920 
84 48 27.948 

14 44 45.307 
54 08 01.914 

4 1  43 41.71 
84 21 37.14 

44 42 31.58 
84 35 38.17 

44 37 00.144 
84 04 42.623 

44 34 41.832 
84 47 52.547 

44 31 04.453 
84 51 58.560 

44 31 39. 113 
64 29 15.274 

44 29 14.16 
84 16 M i l  

44 26 04.743 
84 11 25.617 

44 17 59.51 
84 23 4 2 9 5  

44 17 37.365 
$4 45 12.5i6 

44 09 04.918 
84 32 12.ii2 

44 01 57.710 
84 51 10.652 

43 51 19 .4s  
84 5; 39.935 

43 49 09.08 
54 46 15.92 

~- 

Azimuth 

--____ 

0 , ,? 

192 06 09.18 
233 19 36.31 
234 16 47.37 
300 45 18.53 

186 08 17.74 
212 07 32.38 
27G 35 14.43 
36 24 10 

140 38 10.86 
188 38 45.29 
321 47 16 

188 13 46.27 
241 18 33.fi9 
288 34 40.18 
175 54 17 

141 05 42.02 
2w 30 19.Gi 

0 21 49.24 
41 12 16.7'2 
92 14 11 

189 43 30.62 
242 17 02.15 
267 47 0 0 . 2  
321 12 58.23 

3 42 54.01 
182 00 11 

83 50 01.5 
130 13 18.0 
196 39 22.1 

83 42 08 

238 58 11 

65 48 34.6 
110 32 39.3 
119 05 34.6 

228 04 22.3 
274 10 51.7 
281 43 46.8 

246 32 54.9 
2iO 02 01.8 
333 29 12.1 

107 23 30.2 
I57 18 33.6 
278 38 14. 1 

1 3  38 12 
161 36 00 

47 30 05.2 
120 08 37. i 
157 34 00.2 

85 24 00 

268 34 W . 6  
305 16 54.0 
3% a3 a3.6 

344 21 18.9 
52 34 25.0 

115 01 25.9 

22.5 06 22.4 
229 03 48.7 
265 51 37.7 

w) 15 57.5 
271 42 01.8 
316 55 56.6 

181 37 54 
E1 46 24 

Daek arimoth 

12 07 52.67 
53 33 32.75 
54 21 23.40 

120 55 29.37 

6 00 48.74 
32 12 39.22 
96 45 55.78 

320 29 00.90 
8 40 15.67 

8 14 52.95 
61 30 20.94 

108 44 5G.M 

320 58 05.02 
24 33 00.86 

180 21 44.78 
221 02 21.82 

9 45 10.50 
62 28 56.89 
87 5 G  13.81 

141 22 05.77 
183 42 11.18 

203 40 26.9 
310 00 02.1 

16 4 1  05.8 

263 42 O i  

58 58 11 

245 35 31.9 
290 15 21.1 
298 53 40.8 

48 12 58.5 
94 15 25.6 

102 01 01.1 

66 40 21.3 
90 22 08.1 

153 30 42.5 

287 15 00.2 
337 14 04.9 
98 42 24.7 

313 24 27 
344 32 04 

22i 21 29.3 
3M) 00 18.5 
337 ui 50.3 

265 23 59 

88 49 m.9 
125 19 40.2 
174 M 08.0 

1G4 23 29.6 
232 25 53.6 
294 58 01.1 

45 11 33.6 
49 13 30.0 
85 56 17.8 

70 24 00.1 
92 00 Z . 7  

137 02 18.6 

1 3 8 0 3  
81 56 48 

To station I- 
Loqarithm 
(meters) I 

Roughton ......................... 
Indian. ........................... 
Berry. ............................ 
Greer-. ........................... 

McConigal.. ...................... 
Berry.. ........................... 
Orecr-. ........................... 
Azimuth mark. 

Wilson ............................. 4.4443990 
Greer.. ............................. 4.2955939 
Azimuth mark. 

Wilson .............................. 4.1743618 
Oreclr ............................... 4.4127913 
Williams.. .......................... 4.3209sW 

I Azimuth murk. 

Azimuth mark. 

Dorer.. ............................. 
Williams.. .......................... 
Coleman ............................ 
Silvernail ........................... 
O'Brien ............................. 
Azimuth mark. 

Elk nil1 ............................. 4.256757 
Lewiston ............................ 4.27W98 
Cornins-. .......................... I 4. 064038 

Elk Eill.............. ............... 

Down River. ....................... 

Crawford- - ......................... 
nnld Hill- - ......................... 
Elk Hill-- ........................... 

Down Rirer ........................ 
Cheney. ............................ 
Crawford--. ........................ 

Cheney.. ........................... 
Crawford- -. ........................ 
noughton ........................... 

Cheney.-. .......................... 
Down Riser.. ...................... 
Crawford. -. ........................ 

Down Rirer.. ..................... 
Elk Hill ............................ 

Indlnn.. ............................ 
Crawford- -. .......... _ _  ............ 
Elk Hill ............................. 

Indian _ _ _ _  .................... 
Ind ian... ........................... 
Houphton.. ........................ 
MeOonigal. ........................ 

Orcer--. ............................ 
Wilson.. ............................ 
Be rry... ........................... 

McOonigal.. ....................... 
Berry. ............................. 
Wilson.-- ........................... 

Dorer ............................... 
William ........................... 
Little ............................... 
Dorer ............................... 
Williams.-. ~ - - _ _ _ _ _ _  _ _  _ _  ~ ~ - - _ _ _  - - -. - 

1.244524 

0.714330 

4.431452 
4.539972 
4.40i707 

4. 337153 
3.93filil 
4.521936 

4.184760 
4.570781 
4.505132 

4.225w 
4.330220 
3. m 9  

4.553230 
4.443711 

4. .urn93 
4.259930 
4.547807 

1.121560 

4.456119 
3.8106.57 
4.283269 

4.313957 
3.837806 

4.147507 
4.394678 
3. 9 m 1  

4.217fiS2 
4.549213 
4.257429 

3.981512 
4.308167 

4.190937 

Distance 

Neters 

15,708.38 
33,153.71 
10,842.45 

9, 316. Mi 
18.414.88 
20,690.80 

27.822. 68 
19,301. 63 

14.940.38 
25.869.70 
20.940.16 

23,29689 

22,763.03 

12,544.26 
22,SCX 06 
29,37G. 18 

19,056.68 
26. oG1.56 
17.912.28 
28,440.99 
21,505.72 

18,061.6 
19,015. 1 
11,588.8 

17.54 

5. is 

27,005.5 
34.671.4 
25,568. 6 

21.734.7 
8 . 6 3 . 2  

33,281.1 

15.3M. 4 
37.999.8 
31,998.7 

16,810.6 

1,981.2 

35, i47.0 
Zi, 778. 6 

22.186.7 
18.194.1 
35,309.9 

13.23 

2:. 838.4 

28,583. i 
6, 46A. 3 

19, 198.6 

15.521. 6 
20, w. 3 
7,207.9 

14,047.4 
24,812.9 
8,986.7 

16,506. 4 
35.417. I 
18,089. 6 

9.583.7 
20, a 1 . 4  

Feet 

51,536.6 
108,771.8 
35.572.3 
74,681.7 

30,566.4 
60.416.2 
67,883.1 

91,281. 6 
63,325.4 

49,010.9 
84,874.2 
68,701.2 

76.133. 2 
$1, 155. 6 
15.009.9 
80,378.4 

62,521.8 
85,m.o 
58,767.2 
93,310. 1 
io, 556.7 

59,257 
62.385 
38,021 

57.6 

17.0 

88,601 
113,751 
83,886 

71.308 
28.324 

109,124 

5c, ax 
124.671 
104,982 

55.153 
71.648 
26,185 

117,280 
91, 137 

72,791 
S9. 692 

115,846 

43.4 

93,178 
21,215 
62,987 

50, 924 
G7.599 
23,848 

46, 087 
81.407 
29,517 

NI. 155 
116.198 
59,349 

SI. 443 
66.704 



GEOGRAPHIC POSITIONS-Continued 

Gaylord to Mt.  Pleasant-Continued 

Azimuth Back azimuth 

68 36 05.1 
114 19 36.0 
161 18 41.6 

227 14 00.2 
298 57 50.3 
332 41 29.3 

248 27 40.8 
294 13 52. 5 
341 14 27.9 

47 21 58.5 
119 05 43.3 
152 45 19.8 

Coleman _.__ ...-. . ._..__.___...___.. 
Silvernail.. ___..___..._... ._____ ... . 
Thomas _________...___________.___.. 

Little.. . _ _ _ _  .. .-.. . . ...____ .. . . . _.__ 
Co!cman ..-. . ..- .-. ..._.____.__ .... 
Silvernail.. - ___. .-. __..____. ___. _ _  .. 

4.324532 
4.245742 
4.214581 

4.137055 
4.339795 
4.267475 

174 13 a3.9 
229 03 25.3 
297 26 49.1 

3.54 12 21.3 
49 11 55.1 
117 35 13.5 

Principal poin:s 

Menominee R. M. No. 2 (Wis.), 1934 (d. m.) _______.. 45 05 12m 
87 35 33.124 

Menominee (U. S. L. S.) _____..__.._ 
Rochereau (U. S. L. 9.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Eaqla Blufl (U.  S. L. S.) __________.. 
Azimuth mark. 

1. ’29.49730 
4.4174281 
4.46S4518 

Rochereau (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Eagle BluU (ti. 9. L. S.) ________._ _ _  
Manominee R. M. No. 2 _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

4.3942126 
4.4705210 
3.3216385 

Menominee R. M. No. 2 _ _ _ _ _ _ _ _ _ _ _ _  
Rochereau (U. S. L. S.) ___________.. 
Eaple Bluff (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Azimuth mark. 

4.459.Ml2 
4.3430i.W 
3.2048911 

Feich, 1934 (d. m.)..-. ____________________---------.-. 45 17 19.310 
87 33 36.486 

nlct ____.._.____________---------... 
reich _..._____._.____.___.-.---....._ 
denominee R. M. No. 2 ____...____. 
izimuth mark. 

4. m2464 
4.4336696 
4.2721515 

Henominee R.  M. S o .  2 ....___...._ 
3each ............................... 
<@e Bluff (U.  S. L. S.) ._______._.. 

3.10” 
3. li186R 
4.455837 

3nndre ________________._._--.--..... 
nlet ____________._._____--.-...__. .. 
Feich .._.__...___._._.___..______._.. 
Beach ____._...._._..._._._..._.___.. 
Menominee R.  31. S o .  2 _____.__._.. 

4.217N5 
4.442315 
4 312608 
3.043455 
3.466145 

jundre ._._..._____._._._.._____._._. 
Beach .... ._____. -. . . . . _._______. .. 
Menominee It. M. Xo. 2 ________._.. 

Beach ._.._._.___..._.___._____.._.__ 
Menominee R.  M. No. 2 ._..._._._.. 
Sundre __._._.___..._._______________ 
Met __._____ _ _ _ _ _ _ _ _ _ _  __._ ~ _ _ _ _ _ _  _ _ _  
Deach ___.___. ..-. _ _  .. . ____________. . 
Menominee R. M. No. 2 .________.__ 
Sundre ___._. _ _ _ _ _ _ _ _ _ _ _ _  ._._. ___. . .. 
Inlet.-. . _ _  _ _  _ _  __. _ _ _  .- .__________ _ _ _  

4.221441 
2.984Zil 
3.446026 

2.549279 
3.381108 
4.237918 
4.451694 

3.437299 
3.616023 
4.172287 
4.426314 

Menominee R.  M. No. 2 .._.____._. . 

Beach _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  _ _  .. _________. 
Feich __._ __.___ _ _  _ _ _  _ _ _  ___.__ _ _ _  __. . 

Menominee R. M. No. 2 ...._..___.. 
Inlet ________.___. . .-. _.___________._ 
Beach ___________________.-----.-.--. 
Feich __________._____._____________._ 

Inlet ___..___.___..._._.___________._ 

3. W 6 9 3  

2.962474 
4. W 6  

3.084656 
4.469862 
2.942836 
4.33M10 

4.470534 

To station Latitude and 
longitude Station 

Logarithm 
(meters) Feet 

57,479 
39,897 
83,423 

69,265 
57, 7x3 
53, Ti3 

44,982 
71,743 
60,738 

Metrrs 

17.519.6 
12,160.6 
25,427.5 

21.112.1 
17. 609.3 
16,380.1 

13.710.6 
21,867. 3 
18,512. 9 

~ 

0 , ,, 
43 48 00.348 
84 22 59.063 

43 36 48.677 
84 46 40.695 

43 36 48.93 
84 47 26.22 

Supplemenlory poinls-Continued 

Edenville, fire lookout tower, 1932 _ _ _ _ _  .____ .- -.. ___.  Coleman ._._._..___..___.____.__.._. 4.243525 
Willinm.-. . _ _ _ _  ._____._____ ___. .-. . 4.084956 
Oreer.-- _ _ _ _  __. .. . ._.___._ --. _ _  -. . . . 4.4053M 

Mount Pleasant Sugar Co., stack, 1932 ___._______... 

Mount Pleasant Indian School, stack. 1932 

Vicinify of Nenominee 

19.72 
26,147.37 
29,407.23 

21,786. 35 
29.547. 52 
2,097. 19 

28,809.86 
22.033.07 
1,602 84 

9,712 35 
m, 330.6s 
22,569.33 

M. 71 
85,785.2 
96,480.4 

81,319 9 
96,940. 5 
6,880.5 

9$, 520.3 
i2.2S6.8 
5, m. 7 

31,864.6 
M, 229.1 
74,046.2 

69 28 06.32 
207 53 14.06 
251 55 15.63 
306 30 30 

211 28 20.68 
2% 58 57.58 
340 07 00.51 
307 04 51 

75 05 58.89 
135 15 19.9fi 
185 30 41.i5 
195 30 05 

X5 58 39.82 
300 32 39.16 
6 29 2223  
96 19 30 

249 28 05. 72 
27 59 52. 26 
72 10 22.83 

31 35 2205 
76 14 28.03 
160 07 23.61 

254 50 56.80 
315 06 54.t3 
5 30 46. 75 

88 03 55.82 
120 46 20.03 
1% 27 59.48 

Sven (Wis.), 1934 (d. m.) _____________ .  45 09 14.834 
87 14 20.058 

Rochereau (U. S. L. S.) ._._________. 3.0813242 
Sven _______..__..___________________ 4.4613222 
Menominffi R. hi. No. 2 ._______.___ I 4.3535187 

I 
~ ~ ~~ 

Azimuth mark. 

:eich .____.._..__._..________._.___.. 4.3409585 
Senominee R. M. No. 2 .___..._____ 4.4858917 
nimuth mark. 

21,925.95 

IS, gn. 82 

30,612 00 

27 143.74 
ld 713.35 

14 637.7 

24.46i. 7 

1,266.6 
1,485.5 
28,565.2 

16,517. 5 
27 m.5 
20, 540.4 
1: 105. 2 
2,925.1 

16, G51. 0 
w. 4 

2, 792.7 

354.2 
2,404.9 
17,FM. 9 

2 137.2 
4: 130. 7 
14, 869. 5 
26,687.9 

1.215.3 
29,548.4 

917.2 
21,411.9 

37; 551.4 

1,243.5 
29,502.7 

21,399.8 

1: 923.8 

876.3 

23 6 9 2 6  
21’367.9 

71.935.4 
100,432 9 

62,263.1 

61,395.4 
89, m.1 

48,024 
123 200 

4,158 
4.874 
93,718 

54,191 
Bo. 845 
3, 626 
9,597 

54.629 
3,164 
9,162 

1.162 
7, @u 
56, 742 
92,828 

8,880 

eo: 274 

67,390 

E 
87: 559 

3,987 
66,943 
3. 
70,249 

4, aElJ 
96,793 
2, 875 
70,209 

04,138 
70,105 
6,312 

15 18 00.431 
17 50 21.034 

$5 07 47.151 
37 49 2 o . w  

45 ?5 11.490 
B i  34 37.665 

45 05 50.214 
87 35 09.083 

45 06 28.676 
87 36 53.418 

45 06 26.304 
87 38 47.7x 

45 06 23.85; 
87 36 18.48: 

45 06 27.40! 
87 38 10.03 

45 05 51.551 
87 35 43.5.5 

45 05 52.13 
87 35 45.77’ 

45 05 58 49 
87 36 33.0i, 

173 13 11.92 
20 37 47.23 
832 50 OS 

93 25 05.65 
140 48 17.24 

w6 01 57.56 
49 29 49.77 
I04 49 n.58 

li4 47 10.4 
210 45 29.6 
236 57 31. 1 

204 31 15.5 
303 29 38.3 
74 02 36.3 

ns 21 36.4 
320 23 m. 6 
12 05 55.7 

109 25 23.3 
143 07 25.6 

278 32 46.7 
107 45 56.0 
144 15 17. 3 

128 07 x. 1 
155 38 51. 1 
2% 28 23.3 
319 22 55.8 

96 53 47.2 
123 51 19.2 
279 27 51.0 
323 12 5’1.7 

169 11 026 
319 30 34.7 
328 04 21.3 
7 n 20.5 

167 OB 35.0 
319 33 28.8 
330 07 45.2 
7 35 28.7 

320 52 5.”. 6 
10 21 37.3 
137 02 49.9 

Inlet (!Vis.), 1934 (d. m.)  

i 6  02 40.21 
!29 18 39.50 
!84 39 41.12 

12 20 

Sundre (Wis.), 1934 (d. m.) ___.___ ~ 

Suppkmcnfary p+inta 

Stephenson Lookout. 1934 (d.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___.-. . . 154 46 26.9 
30 55 57.2 
57 08 42.4 

24 31 32.5 
123 30 18.4 
253 47 46.1 

Menominee, pierhead front range light, 1934 (d.)-.-.. 

98 30 26.0 
140 32 38.6 
192 03 35.9 
289 24 49.5 
323 06 28.7 

Menominee, Menominee County Courthouse, tower, 
1934 (d.). 

Menominee, Lloyd’s Department Store, tank, 1931 
(d.). 

Os 41 40.3 
281 45 26.2 
324 14 24.4 

308 07 17.1 
335 38 19.0 
08 37 37.7 
139 32 53.7 

276 52 19.2 
303 49 28.1 
99 35 46.4 
143 21 36.4 

Menominee, 
1934 (d.). 

M. d; M., Paper co . ,  Plant So.  2. tank, 

349 10 55.2 
139 40 57.3 
148 04 37.0 
187 25 50.3 

347 08 26.0 
139 43 50.8 
150 07 59.3 
187 33 56.9 

141 02 41.0 
190 22 32.0 
317 02 07.4 

Menominee. 
1934 (d.). 

Hoskin-Moraimille Paper Co.. stack 

hienominee, 
1934 (d.). 

Hoskin-Morainville Paper Co., tank 

Inlet __..__ .. ._.____ _ _ _ _ _ _ _ _  ~ ______._ 4.457170 
Feich _______.____..._._._____________ 4.329761 
Menominee R. M. No. 2 _ _ _ _ _ _ _ _ _ _ _  ~ 3.284159 

Menominee. Superior Sugar Refining Co., brick 
stack. 1934 (d.). 

1 No check on this position. 



GEOGRAPHIC POSITIONS-Continued 

Vic in i ty  of Menominee-Continued - 

Fcich .______ __. . . __. _ _  .- - ~. . . . . -. . . . 
Beach ... -. . -. . . . . . . . . . -. ._____ __. . . . 
Menominee R. M. No. 2 ___.__.__._. 

Beach ____.__________._._______.._... 
5untlre ...__.___...__._._.......... .. 
[nlet ____._ .--. . .- _ _ _ _  ~ ______. . . -. . 

Beach __.._.___. ~. . ._____._._._ .-. . .. 
Sundre ._._._......._____._._____.. . . 
M e t  __________.___._.___----.-...... 

Reach ____.__._____._._________.__.. . 
Menominee R. M. No. 2 __.._.._... . 
Sundre _.________.._.____.___.___._. . 

Menominee R. M. S o .  2 ____._._.. .. 
Reach ._._.._________._________... . 
sundre ________________.___.---.-.. . 

Menominee R. M. No. 2 .__.__.... .. 
Beach ..._.._.__....__. _..__...._.. . . 
Rocbereau (U. S. L. S.) .___.___..... 

Sundre ___.__________._._______...... 
Inlet ..__.___________._.__....-.... .. 
Beach _..._______._.. . .........-.... 
Menominee R. M. No. 2 ._____ ... . . . 

Inlet _..__.__._.___.....___.___.._._. 
Beach ___.._..._....... .........-.... 
Menominee H. M. No. 2.-- .  ___. -. - 
Inlet -............. ...-.. ._._._..__.. 
Beach.. ..... .-.. . . ... ._..._._._.._. 
Menominee H. M. No. 2 ._._._____._ 

Station 

4.328435 
2 955338 
3.311746 

3.140297 
4.212068 
4.437245 

2.914370 
4.22fi950 
4.444822 

3.16.520s 
3.5liG48 
4.209495 

3. W&37 
3.402103 
4.221126 

4.3130213 
4.33354: 
4. Mi9’ZM 

4.141261 
4.419451 
3.580952 
3.69547: 

4.417IW 
3.59385: 
3.705971 

4.453331 
3.36843: 
3.44430( 

-- 
Supplementary points-Continued 

Menominee. Superior Sugar Relhing Co., concrete 
stack. 1934 ((1.). 

Menominee, John Davls School, stack, 1934 (d.) ---.. 

16,028.4 
2.027. 7 
2,7121 

15,773.0 
2. 114.4 
3,000.0 

2,354.2 
3,286.5 

2.091. 1 
2,385.9 

1,%5.2 
i , m . 4  

2,553.4 
3,534.1 

13.338 

6. 242 

39.761 

Menominee, Christ Evangelical Lutheran Church. 
spin& 1934 (d.). 

52,587 
6,653 
8,898 

51,749 
6.937 
9,842 

7.724 
10,782 

6,861 
7,828 

6, 513 
~ , 3 n  

8.377 
11,595 

43.76 

20.48 

130.45 

Menominee, Lloyd Manufacturing Co., tank, 1934 
(d.). 

Chambers Island Lightbouse (Vis.), 1934 (d.) _---..- 

Marinette, M. d: M. Paper Co., Plant No. I, tank 
(Wis.). 1934 (d.) .  

Marinette. 31. d: M. P a p r  Co., Plant KO. 1, stack 
(Wis.), 1934 (d). 

Marinette. Evangelical Lutheran Church, steeple 
(Wis.) ,  1934 (n. d.). 

Marinette, tall steel stack (Wis.), 1934 (d.) __._.__. .-- 

Marinette. Pioneer Presbyterian Church, spire 
()Vis.), 1934 (d.). 

Marinette. Gram Methodist Episcopal Church, spire 
(Wis.), 1934 (d.). 

Marinette. Lauerman’s Department Store, tank 

Marinette, French Church of St. Joseph, statue on 

Marinettc. Sacred Heart Church, spire (Wis.), 1934 

Marinette, Marinette County Courthouse, dome 

Sven obserration tower (Wis.), 1934 (d.) 1 _____._._ .. 

(\Vis.), 1934 (d.).1 

dome (Wis.), 1934 (d.). 1 

(d.). 1 

(Wis.) 1934 (d.).’ 

Middle Inlet lookout tower (Wis.), 1934 (d.) I .  _ _ _  
Eagle Bluff Lighthouse (Wis.), I934 (d.) 1 _____._.___ 

Latitude and 
longitudo 

, , t t  

5 05 59.857 
7 36 39.393 

5 06 37.174 
17 37 01.974 

15 06 31.726 
17 36 X798 

15 OB 36. 583 
$7 37 06.527 

I5 07 34.907 
$7 36 39.766 

I5  12 Cl3.14G 
37 21 53.034 

45 06 18.784 
37 39 00.w 

4s 06 20.1M 
87 39 05.211 

45 OS 36.261 
87 37 35.86! 

45 05 36.4iG 
87 36 16.713 

4,; 05 40.248 
S i  37 27.856 

45 05 54.422 
87 37 37.151 

45 05 57.17 
87 37 49.80 

45 05 32.84 
87 37 1853 

45 05 25.02 
87 36 59.62 

45 06 00.35 
87 38 00.20 

45 09 14.491 
87 14 1 9 . W  

45 I8 00. 623 
87 50 20.915 

45 10 07.369 
87 14 11.645 

Azimuth 

190 45 3 2 8  
234 37 55.1 
315 00 41.5 

297 07 09.2 
97 41 X.2 

140 20 44.3 

304 12 21.0 
98 00 41.4 

139 50 49.5 

‘2!U 42 18.9 
321 40 03.0 
97 48 02.5 

341 36 40.9 
342 51 31.2 
91 22 3.5.9 

54 29 51.4 
59 52 11.5 

151 15 20.1 

in1 25 31.7 
145 36 30.8 
2iO 54 58. 7 
294 11 37.5 

145 45 38.3 
2il 30 41.0 
294 06 18.0 

144 03 40.8 

285 01 3.5. 5 
237 37 25.0 

103 18 09 3 
141 20 16 5 
1m 54 53 9 

242 17 56.6 
292 18 22.5 

102 48 54.5 
w) 56 4 2 7  
295 17 30.3 

255 05 51 
294 34 07 

229 33 24 
284 57 01 

216 24 04 
281 11 20 

258 32 07 
294 28 43 

142 37 

18 09 

48 29 24 

103 32 07.6 

Back azimuth 

0 , !t 

10 47 42.5 
54 38 18.9 

135 01 z5.4 

117 07 49.1 
2 i i  32 4 2 6  
3% 20 17.5 

124 12 43.0 
2 7  51 39.9 
319 41  04.6 

114 43 02.0 
141 41 09.2 
277 39 2’2.2 

161 37 28.1 
162 51 55.3 
271 13 36.5 

239 42 06.9 
331 12 16.3 

281 18 11.7 
325 28 27.6 
90 57 02.1 

114 14 04.0 

325 3 i  38.8 
91 32 4R. 1 

114 08 48.2 

323 54 35.0 
57 38 28.9 

105 03 02.5 

rn 20 10.0 

m 09 50.7 
321 10 17.5 

10 55 01.7 

283 23 42.5 
62 18 54 8 

112 19 43.8 

282 40 35.9 
70 57 4i.4 

115 18 58.1 

75 07 05 
114 35 44 

49 34 15 
104 58 16 

36 24 42 
101 12 21 

78 33 28 
114 30 27 

322 37 

198 09 

2 2 8 2 9 2 3  

Distanca I 
To stntion ILL 1 (meters) 

Snndre.. -. -. . -. -. . . -. . . -. . . . . . . . . . . 
Inlet ____._ .-. .. -. - __. . .-. . .. . - __. . . 
Beach ..-- .-- __. . ____. - ____. _ _  __. - - 
Sundre. .-. . -. -. . _ _  . -. - __. -. . __. -. . . 
Beach.. . . . - - .- - -. -. . . -. . . - - -. -. -. -. 
Menomince R. M. No. 2 _.____._.__ 

Sundre.. ___. . _ _ _  _ _ _  -. - _ _ _  _. - _ _ _  . . . . 
Reach ........-.......---.--..-..... 
Menominee R. M. S o .  2 ______.___. 

Beach ..-. . -. .___. . ____. . .___ ____._. 
Menominee R. M. KO. 2 ._______.__ 

Beach ... .. . . . -. . . __. - _ _ _  _______. -. 
Menominee H. M. No. 2 __________. 

Beach ... . . .-. -. . . __. . _ _  .____ __. -. . . 
Menominee R. M. S o .  2 _________.. 

4.245iW 
4 .46W4 
3.102i46 

4.204891 
3. 3OilK)4 
3.433300 

4.197914 
3.325181 
3.477116 

3.373843 
3.516i38 

3.320370 

3.297805 
3.285190 

3.407115 
3.548282 

1. 12.m 

0. i9532 

1.589457 

3.377657 

. 

Meters 

21,351.8 
W 2  3 

2,osO.O 

1,381.3 
18. 295.4 
27,368.1 

821. 1 
18.863.6 
27, 849.8 

1,462.9 
3,293.4 

16,199.3 

4,619.9 
2 524.1 

16,639. 0 

n.030.6 
I I . 5 5 4 . 7  
11, 727. 5 

26,269.8 
3,810. 3 
4,959.9 

20,170.3 
3 925. 1 

28.401.2 
2.335.8 
2, 781.7 

13.84.1.0 

5: 081.3 

70 a52 2% 
4,532 

SR. 462 
89,790 

2, GW 
55.327 
91,371 

4.800 
10,805 
53,147 

15,157 
8.281 

54,590 

72,279 
io, 717 
38,476 

45,420 
86,187 
12, 501 
16,273 

85,860 
12, 873 
16,671 

03,180 
7,663 
9, 120 

li, 611.6 57, 781 

29,446.5 1,266.9 %,@XI 4,154 

1 S o  check on this position. 



GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED 

Lake Superior 

Farquhae Knob (U. S. I,. S.) .-..... 
Porcupine Mountains (U. S. L. S.) . 

Porcupine Mountains (U. S. L. S.) . 
Bayfkld (U. S. L. S.) ______________. 

Quaquaming (U. S. L S.) ... . ____._ 
IVhenl Kate (U. S. L. S.) _________._ 

Franklin shaft houseNo.2(E.S.L.S.). 
Wheal Kate (U. S. L. S.)- ________._ 

Triloba (U. S. L. S.) __._._.______._. 
Marquette, old schoolhouse (U. S. 

L. S.). 

carp (U. s. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mount Mesnard (U. S. L. S.) ______. 

Carp (U. S. L. S.) _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  
Mount Mesnard (U. S. L. S.) _ _ _ _  _ _ _  
Carp (U. S. L. S.) .____________. ~ __.. 
Mount Mesnard (U. S. L. S.) _.___.. 

Mount Mesnard (U. S. L. S.) _.___. . 
Triloha (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  _ _ _ _  .- 
Shelter Ray (U. S. L. S.) ___.______._ 
Mount Mesnard (U. S. L. S.) _ _ _ _ _ _ _  
Mount Mesnard (U. S. I,. S.) ..___._ 
Marquette Lighthouse (U. S. L. S.)- 

Station 

5.123966 
4.937147 

4. ii2i65 
4.43i152 

4.5259a 
4.032730 

3.995364 
4.1i5693 

3.937705 
3. 701811 

3.502958 
3.4V2216 

3.49’1298 
3.49g269 

3.5’9@3 
3.556438 

3.564624 
4.006816 

4.4WfX5 
3.613G87 

3. 184m 
3. Si301 

Bay5eld (U. S. L. S.) (Wis.) 

Michigan Island Lighthouse (U. S. L. S.) ___._._.___ 

Franklin shaft house No. 2 (U. S. L. S.) ... _ _ _ _ _ _ _  _ _ _  
Lamson’s tree (U. S. L. S.) ____________________---.-. 

Granite Island Lighthouse (U. S. L. S.) ___.__._..... 

Obserratory post, Thones Hill (U. S. L. S.) _ _ _ _ _ _ _ _ _  

hlarquette Catholic Church (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  ~ 

Msrquette, dome of City Hall (U. S. L. S.) 

Marquette. M. E. Church (IJ. S. L. S.) __________... 

Marquette, old schoolhow @. S. L. S.) 

Marquette Lighthouse (U. S. L. 6.) ______________... 

carp (U. s. L. S.) ____________________-----------..-. 

Latitude and 
longitude 

Gchoolmft County. Mich.: N E .  comer of SBC. 27 

6choolcraft County, Mich.: SE. corner of sec. 4 

Delta County: NW. comer of NE. quarter ofsec. 16 

Delta County: SE. corner of sec. 12, T. 38 N., R. Z 

A 0 9 l .  Gillman (E. S. L. S.), 1868 ____.___._______.._ 

Little Oirls Point, stake 57, Oillman (U. S. L. S. ) - - .  

A1871. Presque Isle River (U. S. L. S.) __._____._.. .. 

0 2 2 .  Gillman (V. S. L. S.), 1868 

AI. Lieutenant Rodgers, 1868,or Gillman (U. S. L. S 

069. Lieutenant Rodgers @. S. L. S.), 1868 

053%. Lieutenant Rodgers (U. 6. L. S.), 1868 

A X ’  (G .  S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  -... 
Isle Royal Lighthouse (U. S. L. S.) _._________..___. 

APoint (U. S. L. S.) _ _ _ _  _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Keaeenaa Point, mlddle base W. S. L. S.), 18i1 

T.46NN.,R.I9W.(E.S.L.S.) .  

T.45N..  R. M W .  (U. S. L. S.). 

T.42X. .  R. 19 W. (U. S. L. S.). 

w. (U. s. L. S.). 

1. 1929 (d. m.). 

Mount IIoughton (U. S. L. 6.), 1867,l. 1934 

E& Bluff (U. 6. L. S.), 1855 

0 , ,, 
46 50 OR. 16 
90 51 05.12 

46 52 16.37 
90 29 48.23 

47 08 33.51 
88 34 09.62 

47 12 25.56 
88 39 33.57 

46 43 15.03 
87 24 43.04 

46 31 53.92 
87 27 03.68 

46 32 28.80 
87 23 M.96 

46 32 30.02 
87 23 46.93 

46 32 43.40 
87 23 31.04 

46 32 43.98 
87 23 18.91 

46 32 4i.92 
87 22 34.09 

46 30 56.74 
87 22 47.86 

46 21 44.01 
86 39 26.96 

46 19 06.42 
86 48 13.18 

46 02 31.20 
66 41 16.63 

45 41 12.64 
8i 06 02.66 

46 35 15.M 
80 31 24.41 

46 36 31.17 
Bo 20 01.91 

46 42 40.27 
89 58 19.20 

47 44 32.96 
Bo 22 04.53 

47 46 35.44 
Bo 11 20.97 

47 50 45.04 
89 56 13.30 

47 51 54.18 
89 53 19.70 

48 06 11.9; 
88 35 15.97 

48 05 23.66 
88 34 45.08 

48 04 23.62 
88 34 23.00 

46 54 31.71 
88 28 10.80 

47 24 26.08 
87 56 29.03 

47 26 45.93 
87 4 i  37.94 

Azimuth 

0 , ,, 
2 0 8 5 8 4 3  
2i3 21 02 

279 10 31 
81 28 57 

333 27 35 
42 08 01 

316 22 35 
0 53 43 

1GO 15 00 
252 05 22 

3 3 3 2 0 5 4  
1 26 13 

336 25 26 
4 32 12 

344 25 18 
9 23 46 

13 20 14 
130 36 47 

285 29 18 
26 00 53 

80 14 11 
184 55 21 

!98 42 24 
I8 31 46 

!48 38 25 
158 30 52 

28740 38 
6 8 5 0 5 0  

Back azimuth 

0 , t* 

29 36 45 
94 10 04 

99 44 02 
261 13 25 

153 36 13 
222 03 56 

136 26 33 
180 53 35 

340 13 20 
72 08 05 

153 21 43 
181 26 11 

156 26 09 
184 32 04 

164 25 49 
189 23 26 

193 19 46 
310 32 24 

105 46 12 
205 59 52 

260 13 20 
4 55 31 

118 46 39 
1% 30 58 

68 44 5 i  
li8 31 45 

107 48 23 
248 44 19 

T o  station 

Distance 
I- 
Logarithm 
(metem) 

Quaquamin (U. 8. L. 6.) _ _ _ _ _ _ _  
Reweenaw %oint south base (U. 8. 

L. S.). 

Vulcan (U. 6. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Huron Mountains (U. S. L. 6.) 

Menitou Island (U. 6. L. 6.) ______.. 
Mount Houghton (U. 8. L. S.) ...-.. 

3.926319 
3.639534 

4.077537 
4.769445 

4.143138 
4.076983 

Meters 

133,041.2 
85,732.8 

59.2m. 5 
2 i ,  362.3 

33.5i2.8 
10.537. 3 

9.803.8 
14,986.3 

8,663.7 
5,032.8 

3,183.9 
3,106.1 

3. 142. 7 
3, 149.7 

3,419.0 
3,601. 1 

3,669.6 
10,158.2 

30.046.0 
4,108.5 

1.528.3 
3,445.9 

8,439.5 
4,360.5 

11.954.7 
58,809.2 

13,903.9 
11,939.4 

Feet 

436,485 
281.2i5 

194.424 
89,7il 

110,147 
34,571 

32,460 
49,168 

28,424 
16,512 

10,446 
10,191 

10,311 
10,334 

11,217 
11,815 

12,039 
33,327 

101.529 
13,479 

5.014 
11,305 

27.689 
14.306 

39,221 
192,943 

45,616 
39,171 W 

cn b-l 



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

Lake Superior-Continued 

Montreal (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  _ _ _ _  
W\’est Bluff (U. 6. L. S.) _ _ _ _ _ _ _  _ _  _ _ _ _  
Silwr Creek (U. S. L. S.) _______._.. 
>fontred (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3.729524 
3.861859 

3. 576943 
3.653812 

c (U. s. L. S.) ______._._.______.._.. 
D (U. s. L. S.) ____________. ~ _.______ 

c (U. s. L. S.)- _ _ _ _ _ _ _ _  ~ __._._.___.. 
0 1 6  Gillman (U. S. L. S.) __.__.___.. 

3.155624 
3.310001 

2.984500 
3.010289 

Mount Lookont (U. S. L. S.), 1865 (Bald Pate, 1855), 

0)cXXI (U. S. L. S.) ______________._.___...--------- 

Eagle Harbor Lighthouse (E. S. L. S.) 

1.1934. 
47 20 53.15 
88 06 08.20 

47 28 05.57 
88 06 54.84 
47 27 40.m 
88 09 31.92 

281 53 02 
313 02 12 

270 54 46 
336 24 02 
256 30 06 
2% 43 06 

82 01 14 
133 06 07 

91 03 32 
156 24 36 
76 32 02 

108 45 30 

Irest Bluff (U. S. L. S.) .________.... 
Mount Bohemia (U. S. L. S.) ... --.. 
West nluff (U. S. L. S.) ...._.__.____ 
Mount Lookout (U. S. L. S.) _ _ _ _ _ _ _  
OCXXI (U. S. L. S.) ....__..__..._. 
Mount Lookout (U. s. L. S.)-- _.. .. 

4.1.50276 
3.961910 

4.1i5281 
3.387458 
3.529301 
3. G53w 

Huron Island 1.ightbouse (U. S. L. S.). . _..__. _.___ .- 

Point Abbeye (U. S. I,. S.), 1867 ___._._..____._..__.. 

Huron Lsland (U. S. L. S.), 1867 ____.._.____.____ .___. 

Tohaca, River (U. S. L. S.), l a 7  _..__________..__ __._ 

&te Oris (U. S. L. s.1, 1867 _ _ _ _  ~ ..._.._._____..____.. 

Keweenaw (U. S. L. S.), 1867 __.___.....___._______.__ 

Manitou Island (U. S. L. S.), 1887 -..._.______...__.._ 

46 57 47.74 
87 59 55.a 

44 58 02.28 
88 08 39.99 

46 57 47.44 
87 59 56.35 

47 15 42.57 
88 05 46.72 

47 20 05.41 
87 56 45.70 

47 24 05.07 
87 42 48.83 

47 24 28.74 
87 37 06.09 

TIuron Mountains (Ii. S. L. S.) ..___ 
\Vheal Kate (U. 8. L. S.) 

Crebassa (U. S. L. S.) ._.___.___...._ 
Traverse Point (U. S. L. S.) .________ 

Crehazsa (U. S. L. S.) _____..__.__... 
Traverse Point (U. S. L. S.). . . _.___ 

Huron Mountains (U. S. L. S.)- .___ 
Traverse Point (U. S. L. S.) ____.___ 

Huron Mountains (U. S. L. S.)- .. _ _  
Traverse Point (U. S. L. S.)--- ~ __._ 

TIuron Mountains (U. S. L. S.)--. .. 
Bete Oris (U. 6. L. S.) __________.___ 

Huron Mountains (U. S. L. S.) ___._ 
Mount Houghton (U. S. L. S.) __.__. 

nuron Mountains (U. 6. I,. S.) ____. 
Vulcan (U. S. L. S.) ______________.. 

Crebassa (U. S. L. 9.) ___.______._... 
Middle (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Schultz (U. 8. L. 6.) ________.___..__ 
Crebsssa (U. 5. L. S.) _ _ - _ _ _  ~ ._____. . 

Schultz (U. S. L. S.) ____..___..__. .. 
Au Village (U. 6. L. S.) ___._____._ .. 

Quaquaming (U. S. L. S.) ___.__. __. . 
Keweenaw Point north base (U. 9. 

hfiddle (G.  6. L. S.) ______._____.... 
Quaquaming (U. S. L. S.) ..____..___ 

L. S.). 

4 . 0 t G m  
4.715075 

4.299571 
4.31%72 

4 430950 
4.430260 

4. 649772 
4.220512 

4.705rh39 
4.481389 

4.778985 
4.2s(Y)15 

4.800718 
4.WOi9 

4. iWifA 
4.720W2 

4. I i O i O l  
4.299513 

3.76i870 
4.1-6 

4.059735 
4.044744 

4.085375 
3.646137 

4.154985 
4.055839 

Crebassalatitude post (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  46 58 40.94 
88 24 53.09 

Distance 
Latitude and 

longitude Back azimuth 
Meten FIX t 

Station Azimuth 

0 , ,I 

87 09 13 
100 42 01 

283 19 42 
15 57 51 

46 24 52 
146 26 30 

75 10 12 
102 11 07 

311 00 57 
31 13 59 

1 s  28 41 
256 45 02 

27l  49 49 
322 09 18 

13i 29 42 
229 27 51 

128 21 01 
209 55 49 

122 20 47 
216 08 57 

104 18 44 
182 17 26 

1 08 29 
48 37 19 

221 34 05 
2.52 31 13 

0 , ,, 
47 25 11.12 
87 35 13.09 

47 27 51.23 
87 55 00.07 

47 26 23. I1 
87 53 27.99 

47 27 97.64 
87 49 20.50 

87 51 36.48 

47 27 37.16 
87 51 44.97 

47 28 27.89 

47 za 29.37 
87 52 44.7% 

47 28 Mi.34 
87 52 13.64 

47 28 03.74 
87 51 56.98 

47 28 08.85 
87 51 56.99 

47 28 00.19 
87 51 38.11 

47 28 28.06 
87 51 37.29 

47 23 30.W 
88 00 48.95 

0 I ,P 

266 53 34 
280 32 52 

I&’ 25 OS 
195 56 46 

226 22 39 
326 25 22 

255 07 10 
282 06 57 

131 02 37 
211 12 37 

6 28 47 
106 46 48 

91 50 39 
142 10 0 2  

317 29 19 
49 28 21 

308 20 26 
29 5G M 

30? 20 12 
36 0 9  12 

284 18 18 
2 17 27  

IS1 08 28 
228 36 52 

41 33 22 
i2 34 25 

Maniton Island Lighthouse (U. S. L. S.), 1865 .._.___ 

West Bluff (U. S. L. S.), 1865,l. 1934 _________.._____ 

Montreal (U. S. L. S.), 1865 

Silver C m k  (U. S. L. S.), 1865. .-.. ..._..____._ __._. 

c (G.  s. L. S.), 1865 

D W. 6. L. S.), 1865 _.__.___._____...________.._____. 

016 Oillman (U. S. L. 

A W . S . L . S . ) , l & %  

Copwr Harbor astronomicstation (U. S. L. S.), l%.. 

Copper Harbor latitude mark (U. S. L. S.), 1865 .___. . 

B (U.S. L.S.). 1865 _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _________...___.. 

Copper Harbor Lighthonso W. S. L. S.), IS&-. . -. -. . 

Mount Bohemia (U. S. L. S.), 1 8 6 , l .  1934- _.___.___.. 

Mount Houphton (U. S. L. S.) ...... 
Enst Blufl (U. s. L. S.) _--____.---.. 

4.4ZiRRG 
4 . 2 o w w  

26. i84. 7 
15,881.4 

9.519.2 
6, 782.0 

5.240.3 
3,485.4 

5.364. 4 
7.275.4 

87. Si6  
52,104 

31.231 
22,251 

17.193 
11,445 

17,800 
23.869 

12,386 
14,784 

5 .13  
10.3G9 

4,695 
6,699 

3,166 
3,360 

4,187 
2,823 

3.856 
2.389 

2,520 
2 808 
2,823 
3,328 

36.129 
IS, i44 

East Bluff (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  3.973542 
Mount Houghton (U. S. L. S.) _.____ I 3.831360 

Mount Hou.qhton W. S. L. S.) _..___ 
West BlufI (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  3. 719359 

3.542630 

3, i i 5 . 2  
4,506.2 

1,576. 6 
3,160.6 

1.430.9 
2,041.8 

C (U. S. 1,. S.) ________.__ ~ ._________ 
Silver Creek (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  3.19iiR4 

3.4YYiM 

9G4.9 
1,024.0 

1.276.1 
81i. 6 

0 1 6  Oillman (U. S. L. S.) _____.__.._ 
C (U. S. L. S.) ________.-__________.. 

3. 105301 
2.934623 

0 1 6  Oillman (U. S. L. S.) .. 3. O Z S 6  
2.862132 c (U. s. L. S.) _________-.___.___._._ 

1,184.6 
7%. 0 

.4 (U. s. L. S.) ____________._...__... 2.89j337 
2.932442 C (U. S. L. S.) __________.___.___._.. 

2%. 0 
8%. 9 

860.6 
I ,  014.5 

B (U. S. L. S.) ______._____..__.___.. 
A (U. S. L. S.) __________.___._._.___ 

2.934925 
3.00G2M I 

11,012. I 
5. i13. 2 

14, 134.4 
9,160.5 

46.373 
30,054 

49,119 
8,007 

11,009 
14, 784 

14.971.4 
2,440.4 
3.353.0 
4,506. 1 

3?7 3 42 
103 45 15 

95 17 14 
161 11 55 

94 19 53 
138 44 14 

342 37 22 
38 39 31 

357 52 51 
45 57 35 

15 14 55 
67 13 46 

21 26 24 
89 55 34 

58 13 57 
124 56 26 

202 26 49 
246 21 41 

99 41 ZXl 
179 35 09 

170 56 Mi 
200 59 40 

344 59 55 
380009 

rn 55 51 
344 42 03 

148 00 05 
ZA3 16 07 

275 05 49 
341 Os 01 

274 02 05 
318 33 57 

I62 45 03 
218 33 30 

I 7 7  53 56 
225 44 56 

195 05 46 
247 03 30 

201 13 04 
269 41 18 

237 43 17 
3M 31 15 

2 2 3 0 0 4  
G6 32 11 

2i9 38 01 
359 35 05 

350 55 54 
21 01 57 

If6 01 44 
217 68 35 

111 03 32 
164 43 54 

1 1 , l B .  2 
51,889.0 

19,800.8 
%I, 8 i i .  2 

30, 971. 1 
26,931.5 

44, G44.9 
lG, 615.4 

50.773. 7 
33,zwi. 3 

M). 240.4 
1 9 , m .  3 

63,2M). 1 
24,382.5 

62,627.3 
52,523.3 

14,815.0 
19,930.3 

5,859.6 
14,673.6 

11,474.5 
11,085.2 

12, 172.4 
4,427.3 

14,288.4 
12,185.4 

35,493 
170,239 

65, 291 
66,495 

101.611 
88,355 

146.472 
54,512 

I ffi, .590 
99,397 

197. fL39 
62,517 

207,349 
79,995 

205,470 
172. 320 

48.606 
65,388 

19,224 
45,142 

37.646 
36,369 

39,536 
14,525 

46.878 
39,978 

Gtannard Rock day beacon (U. S. L. S.), 1887 

Gchultz (1865) (U. S. L. S.) ___________._______.--... 

Au Village (U. S. L. S.), 1865 _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  .- .___. 

Bendery (1865) (E. 6. L. S.1- ___....___...._________ 

Portage Entry Lighthouse (U. S. L. S.) ____________.  

47 10 37.77 
87 13 22.51 

46 51 37.27 
88 28 45.31 

46 51 05.43 
88 24 12.62 

46 45 30.32 
88 n 20.09 

46 58 41.W 
88 24 60.04 



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

Lake Superior 

~~ 

Vulcan (U. S. L. S.). _..__..__._____ 
Isle Royale East (U. S. L. S.) ____.. 
Vulcan (U. S. L. S.) __._ __.....__ ... 
St. Immca (U. S. L. S.) ____._._.___.. 

F 
F 
00 

5.174100 
4.955023 
5.210945 
5.170413 

Station 

St. Ignacc (U. S. L. S.) (Canada), 1867, r. 1 8 2  (d. m.).. 

T ip  Top (U. S. L. S.) (Canada), 1867, r. 1871 (d. m.).. 

Michipicoten (U. S. L. S.) (Canada), 1869, r. 18i3, 

Paugon (U. S. L. S.) (Canada), 1869 (d. m.) 

Gargantua (U. S. L. S.) (Canada), 1869, r. 1895 (d. m.) 

p. 1. 1894 (d. m.). 

Batcheaana middle base (U. S. L. S.) (Canada). 

Whitellsh Point latitude post (U. S. L. S.), 1867 _ _ _ _ _ _  
Robbins (U. S. L. S.), 1895 (d. m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Salt Point (U. S. L. S.). 1896 (d. m.).---- _______.._.__ 

1895 (d. m.). 

Mamainse (U. S. L. S.) __.____. .-. .. 
Crisp (U. S. L. S.)- ._..____...__... 
Michipicoten (U. S. L. S.) ____._.... 
Paugon (U. S. L. S.) ____________.___ 

Latitude and 
longitude 

0 # ,, 
48 47 18.927 
87 51 06.152 
48 16 24.484 
86 00 12.193 
47 45 21.369 
85 52 58.274 

47 57 24.745 
85 34 33.067 
47 34 42.225 
84 58 54.537 

46 53 15.84 
84 28 13.61 
46 46 06.10 
84 57 26.46 
40 38 04.98 
85 02 CL3.24 
46 28 12.29 
84 51 41.39 

4.829635 
4.985223 
4.848148 
4.787'232 

Azimuth 

Havilland (U. S. L. S.)-.-.  -. __. . - _ _  
hfamainse (U. S. L. S.)- _..____..___ 

WhiteEsh Polnt (U. S. L. S. ) - - .  -. _ _  
Parisian Island (U. S. L. S.) ______._ 

Whitefish Point (U. S. L. S.) _____.. 
Parisian Island (U. S. L. S.)- -. -. . -. 

~ 

0 , ,I 

355 19 05.9 
35 48 05.0 
56 11 5 2 3  

113 27 06.9 
77 14 07.2 

171 09 46.6 
308 38 11.0 
45 54 49.5 

138 02 06.2 
335 06 32.1 

12 24 02.1 
106 35 38.3 
133 35 59.9 
367 08 47 
145 56 32 

200 49 21 
2s1 01 38 
167 '23 30 
204 49 57 

4.045187 
4.210612 

4 207348 
4.374181 
4.533953 
4.383687 

Back azimuth 

160 23 39 
273 41 02 

87 28 37 
112 05 39 

0 , ,, 
178 21 41.6 
215 16 15.9 
234 52 12.9 
292 01 00.5 
w 49 27.0 
351 04 24.0 
130 34 29.4 
225 41 10.0 
317 43 00.3 
155 23 01.6 
192 12 05.0 
285 55 40.4 
313 09 36.5 
177 09 06 
325 50 31 

340 20 01 
93 45 49 

m7 06 43 
291 50 34 

20 52 38 
81 14 58 

347 I 9  14 
24 55 44 

19.084.4 
8.517.2 

38,688.1 28,654.2 

8,201.2 
8,075.0 

St. Marys River 

62,613 
21,944 

126,929 94,010 

26.807 
26,493 

Lake George Lighthouse (U. S. L. S.), 1893 

Phillips (U. S. L. S.) (Canada), 1893 (d. m.) __. 

Sault Ste. Marie Observatory, aest  pier E. S. L. S.), 46 30 OS. 04 
84 20 56.39 I 1893 (d. m.). 

46 24 38.57 
84 08 54.77 

46 28 33.53 
83 53 08.72 

Valentine Point (U. S. L. S.), 1861 _____._.___.________..-----. ~ ______.. 

Porcupine Point (U. 6. L. S.), 1864 .________._________.-.---..__._______ 

Fishdam (old) W. 8. L. S.), 1864 _-- . - - - - - .___-- .___.~~~~. . - .~~~.~~~~- . .  

St. Vidal Island (U. 8. L. S.), l s&1__________- ._ .___ ._ . - - - . - . - . . - - . . - - . .  

Band Point (U. 8. L. 8.),1863 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ._____________._._ 

158 59 52 338 58 12 
178 06 38 358 06 29 

45 50 46.25 
86 32 24.27 

45 52 3;. 58 
a 35 56.26 

45 53 27. Qf, 
86 32 29.85 

45 48 00. a7 
86 45 37.40 

45 44 41.18 
87 02 40.06 

Green Bay  

0 (sooth) (U. S. L. 6.),1sQ 

Stntion 

45 42 23.1; 
86 59 01.08 

Latitude and 
longitude 

0 , ,, 
45 44 53.29 
86 45 52.44 

45 46 55.16 
86 37 49.63 

45 43 12.73 
86 50 33.60 

45 47 41.27 
8ti 47 01.61 

45 43 29.07 
86 39 58.82 

45 50 31.48 
86 43 08.62 

45 50 m.73  
86 38 53.37 

Distance 

Logarithm I- (meters) 
To station 

Vulcan (U. S. L. S. ) - - - -  ___.__.._. .. 
Tip Top (U. S. L. S.) ________._.... 
Mamainse (U. S. L. S.) _____...__.__ 

5.169573 
4.765243 
5.099895 

I Michipicoten (U. S. L. S.) .__...__.__ 
Tip Top (U. S. L. S.) _______...__... 

4.5057i9 
4.6i6350 

~ 

Meters 

149.313.8 
80,161.9 

162,496.9 
148,051.6 
147,765.5 
58.242.9 

125,862.1 
32,0464 
47, 462.4 
67, 551. 5 
'X, 655.8 
70.493.3 
61, 267.8 
11,096.0 
18,647. 1 

16,119.4 

34, 194.2 
24, 192.8 

23, G69. I 

Feet 

489,874 
295,806 
533,125 
485,733 
484,794 
191,085 
412,933 
105,139 
155,716 
221,625 
317,112 
231,277 
201,009 

2% 
52. Ssj 
ii, 654 

112,185 
i9 ,  373 

Rankin Mountain (U. S. L. S.) -.-.. 
Laird (U. s. L. S.) ________________.. 

4.280678 
3.930296 

Larke (U. S. L. S.) .______..____.____ 
Rankin Mountain (U. S. L. S.) _ _ _ _ _  4.5875ii  

4.457189 

Korah (U. S. L. S.) .______.____.._.. 
-4zimuth (U. S. L. S.) __.______.___.. 

3.913877 
3.907144 

Station 

~ 

Flat Rock (U. S. I,. S.), 1863 ................................... ...... 

E (south) (U. S. L. S.), 1863 

BluR (V. S. I,. S.), 1863 .............................................. 

A eaqt basc (U. S. L. S.), 1863 ___._...__._._._._....._._.. ...... ..... 

D (U. S. L. S.), 1863 _______.___._._..._...__.._..._____.._.. _.__.__._ 

c (U. s. I,. S.), 1863 .................................................. 

B wmt base (U. S. L. S.), 1863 ........................................ 

E (north) (U. S. L. S.), 1863 

F (north) (L. S. L. S.), 1863 .......................................... 

0 (north) (U. S. I,. S.), 1863... .. _.._...._.._._.___._._..._..___ ~ 

E (ti. S. L. S.), 1863 ___..__....._ 

I (mouth of Whitefish River) (U. S. L. S.), 1883 

Q 
0 * 
Cn 
H 
9 z c 
0 lz 
0 
U m 

Q 
2 

Latitude and 
longitude 

0 , 0 

45 47 20.M 
87 03 24.45 

45 49 52.65 
87 00 14.99 

45 50 00.20 
87 02 35.86 

45 54 52.35 
87 00 02.71 

45 50 53.78 
86 58 52.15 

45 52 16.51 
87 00 18.23 

45 51 21.23 
87 01 22.33 

45 51 52.28 
86 57 50.84 

45 53 35.70 
86 59 02.68 

45 53 00.52 
86 56 50.54 

45 53 57.06 
86 56 55.78 

45 54 28.20 
80 57 44.04 



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

Azimuth Station Back azimuth 

Boyers Bluff (old) (1’. S. L. S.) (Wis .> ,  1864 ...... ... 

Peninsula Point (U. S. L. S.), 1864.. . ...___......__. 

Ford River (old) (U. S. L. S.), 1864 ._.___.._..._.. ... 

Burnt BlufI (old) (U. S. L. S.), 186-1 ._______.____. .. 

South For (1860) (U. S. L. S.), 1860 _._..___.._.___.. 

Northwest Manitou (lSG.4) (V. S. L. S.), 1864 ......- 

Cat Head (1860) ([I. S. I,. S.), 1860.. _._..._._....._. 

Middle Village (U.S. L.S.). 1660. ...________..._._.. 

Pine River (U.S. L.S.), lRG0 _______.._______._._.... 

Hat Island (U.S. L.S.), 18.53 ...-. . .. .- .. .-. . .___._. . . 

Pt.  BILX Chenes (1853) (U.S.  L.S.), 1853 ____.______.. 

d (U. S. I,. S.), 1853 ___.___. - .-- .- .-. -. -. . . -. -. - .-. . . . . 

Orand Traverse Lighthouse (U.S.L.S.), 1860 ____.__ 

Pino River (U. S. L. S.) -.-... ....... 
South Fox (1860) (U. S. L. S.) ___._._ 

Pine River (U. S. I,. S.). _.__. .___.._ 
South Fox (1860) (U. S. L. S.)-- ___.. 

IIat  Island (U. S.L. S.). _ _ _ _  -.... .. 
Point aux Chenes (1853) (U. S. L. S.). 

Manitau Payment (U. S. L. S.) .... .. 
Hat Island (U. S. L. S.) _ _ _ _  .-. -...... 
Biddle Point (U. S. L. S.). ....-.. .. . 
Manitou Payment (U. S. L. S.) .._... 

Point Paterson (U.S. L. S.) _ _  ...-.-. 
Biddle Point (U.  S. L. S.)- _._._._. .. 

Point Paterson (U. S. L. S.). . . ...-.. 
Garden Island (U.  S. L. S.) ______._.. 

Point Paterson (E. S. L. S.). .... . ... 
Garden Island (U. S. L. S.) __._._._._ 

Garden Island (U. S. L. S.) ____...... 
High Island (U. S. L S.)-- ______.___ 

Seul Choix(U.S.L.S.) __._._____._._ 
Garden Island (U. S. L.8.)  ____._..__ 

Lake Michigan, north end 

4.643045 
3.053760 

4.5i0457 
4.456106 

4.216751 
4.319153 

4.362516 
4.4ti7770 

4.389207 
4.647631 

4.2842% 
4.480858 

3.524027 
4.31Wi9 

4.42Wli 
4.209B5 

4.501WB 
4.438% 

4.39i795 
4.442958 

Diatanm 

Beaver Island Lighthouse (U.S. L. SJ.1860 

Waugoshance Lighthouse (1853) (U. S. L. S.), 1853 ..... 

Biddle Point (V. S. L. S.), 1854 ________.___._____. .... 

Point Patenon (U.S.L.S.), 1854 ___._____....__._. ... 

Oarden Island (U. S.L. S.), 18.54 _....___.___.___.. ... . 

Scott Point (U. S. L.S.) ... ___....._....._____._._._.. 

High Island (U.S. L. S.), 1854 ____..._..._______._.... 

Seul Choir (U. 9 .  L.S.) ___. ___._...._____.___.___ .... 

Oull Island (U. S. L. S.), 1855 _________._._._..__._____ 

45 34 32.30 
85 34 24.49 

45 47 14.21 
85 05 29.94 

4G 04 31.72 
85 22 41.21 

45 -58 03.97 
85 39 15.10 

45 49 19.19 
65 31 13.72 

45 57 34.30 
85 41 44.38 

45 43 54.07 
85 41 01.34 

45 55 14.34 
85 54 40.27 

45 42 08.93 
85 50 00.12 

45 25 12.72 
8G 56 10.i9 

45 40 04.49 
60 58 01.75 

45 41 14.02 
87 06 OL92 

45 41 09.60 
86 42 39.15 

45 24 57.97 
65 51 37.00 

45 09 22.98 
86 02 45.98 

45 10 5 8 . O i  
85 37 05.18 

45 34 42.32 
85 06 13.40 

45 19 55.77 
85 14 50.24 

45 49 01.63 
85 17 57.11 

45 55 39.58 
84 54 48.71 

45 45 33.91 
84 56 15.94 

I 45 12 3G.85 
85 32 59.64 

Point St.  Martin (now) (U. S. L. S.), 1851, r. 1696(m.). 

Point Fuyard (nevi) (U. S. L. S.), 1896 _..._______..._ 

McOulpinPointLightholse(1896) (U.S.L.S.),1896.. 

St. Ignace, smokestack (U. 6. L. S.), 1896 ___..._.___.. 

Magnetic station (Mackinsc). west basa (U. S. L. 

B. Mackinac,e& base (old) (U. S. L. S.) ___-......_. 

E . ) ,  1896. 

45 58 10.14 
84 31 55.52 

45 5i 01.36 
64 24 04.32 

45 47 13.62 
84 46 22.67 

45 51 18.37 
84 42 15.22 

45 47 21.17 
84 4G 21.49 

45 44 32.40 
84 40 07.S 

15 20 07 
73 34 48 

90 13 24 
114 36 26 

115 40 58 
206 43 55 

143 51 35 

22 21 36 
96 03 44 

101 12 47 
147 30 32 

330 04 46 
33 28 38 

20 56 14 
67 49 48 

102 99 00 
185 44 20 

8 5 0 9 y  

290 00 56 
48 48 55 

316 34 01 
51 45 42 

101 41 21 
2‘21 29 4 i  

282 36 18 
347 56 31 

240 39 07 
260 51 29 

147 21 24 
201 20 37 

254 04 52 
318 l i  01 

164 58 55 
231 36 32 

289 43 54 
319 49 5€ 

166 01 17 
241 I5 57 

195 15 35 
253 12 05 

269 32 33 
294 00 00 

295 08 07 
26 51 51 

?GI 51 43 
323 41 15 

202 15 2s 
275 48 53 

280 40 36 
327 19 51 

150 13 10 
213 20 09 

200 48 01 
247 33 12 

282 43 28 
5 45 23 

110 29 26 
228 45 13 

136 47 55 
231 33 26 

281 32 25 
41 37 27 

102 48 51 
1ti7 59 55 

60 51 02 
81 15 56 

327 18 38 
21 20 46 

74 06 40 
138 24 34 

5 00 11 
51 43 33 

110 00 43 
139 59 45 

345 5 i  .M 
61 29 24 

Straits of Mackinac 

302 02 58 
27 47 06 

42 40 X, 
58 2 i  11 

213 54 10 
221 20 19 

57 32 48 
I69 26 54 

214 37 56 
237 47 55 

1G.5 21 16 
197 39 38 

122 07 14 

222 39 34 
238 17 55 

33 56 52 
41 35 39 

237 32 33 
349 28 08 

34 40 37 
57 54 39 

345 19 30 
17 41 54 

mi 43 29 

To  station I- 
hgar i t  hni 
(meters) 

Rock Island (0. 9. L. S.).. ~ .- .-. ... 
Bark River (U. S. L. S.) _.___._._. . 

Rock Island (U. S. L. S.) .__.___.. . 
Burnt BluU (old) (U. S. L. S.) __._.. 

Rock Island (U. S. L. S.) .._____.... 
South Fox (1860) (U. S. L. S.) .._.... 

Northwest Manitou (1864) (U.S.L.S.) 
South For (1860) (U.S. L.S.) _._.... 

Pine Rirer(U.S.L.S.) ____.__...... 
Beaver Island (1860) (U. S. L. S.) ..... 

South Fox (1860) (U. S. L. S.) 
nearer Island (1860) (U. S. L. S.). - . 
Middle Villqe (U. S. L. S.) .___ -. . . . 
Beaver Island (18GO) (U.S.L.S.) 

Middle Village (U. S. L. S.). -....... 
Hat, Lqlnnd (U.S.L.S.) .__..._.___.. 

IIat  Island (U. S. L. S.) ...... 
Point SUI Chenes (1853) (C. S. L. S.) 

4.494919 
4.634322 

4.874183 
4.862618 

4.8?5512 
4.509i05 

4.528602 
4.507076 

4.471059 
4.469213 

4.659450 
4.5559106 

4.485553 
4.446658 

4.618482 
4.510102 

4.45%914 
4.2i4020 

Goaw Island (C. S. L. S.) ..... . .. . .. 
C. hIackinac Island (U. S. L. S.) --.. 

Goose Island (U. S. I,. S.) .--.. .. . . .. 
C. Mackinac Island (U. S. L. S.) _... 

D. St. Igmm 
Robinson (U. 

I D. St. I w m  (0. S. L. S.) ______.... 
Rabbit Back (U. 6 .  L. S.) _ _ _ _ _ _ - - - - -  
St. Imam (U. s. L. S.) _--_..._.. - - - -  
C. Mackirurc Island (U. S. L. S.) ._-- 

L). St. I w m  (E. S. L. S.) ____.__... 
C. hlaclrinac Island (U. S. L. S.) ._.. 

3.9%!r24 
4.146334 

3 . 5 6 m  
4.282030 

3. !M?492 
4. GIB(i91 

2. i”i16 
3.876081 

3.932104 
4.157200 

4.102365 
4.129976 

Meters 

31.257. 1 
43,084.6 

74,648.5 
72.881.6 

m, 913.2 
32, 337. 4 

33.775. 5 
32, 142.2 

29.584.1 
30,649. 1 

48.915.9 
36,258.2 

30,588.1 
27, 967. 8 

41,541.5 
32,36i. 0 

18,794.0 
m. 8%. o 

43,95u. 7 
8,990.4 

37,192.6 
28,582.9 

16.472.2 
20,852.3 

23.041.8 
29,350.9 

44.425. ‘ 
19.241.0 
3 2  259.2 

3.342. 1 
20.458.7 

26.340. 1 
16,184 3 

32.257.4 
27.451.6 

24,991.7 
27,730.5 

24,502.1 

9.055.7 
14,006.6 

3.654.3 
19,589.8 

8,759.8 
41.657.3 

530.6 
7,517.0 

8,552.7 
14,381.5 

12.6.58.0 
13,4S. 9 

Feet 

102,549 
141,353 

245,565 
239,112 

219,531 
106. m4 

105,453 

97,001 
101,211 

I60,4R5 
118,957 

100. 354 
91. 759 

136,291 
106,191 

94. so 
61.660 

11n,a12 

144,221 
29,496 

122.023 
93,776 

54.043 
08,413 

75,506 os. 328 

80,388 
145,753 

63.127 
99,275 

10.965 
G i ,  122 

86,417 
53.098 

105.831 

81, Qgq 

m, 064 

m, 978 

29. 710 
45,953 

11.889 
M, 271 

28,739 
136,671 

1,700 
24,664 

zg 060 
47,118 

41,529 
44.255 



GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED-Continued 
Straits o j  MackinacContinued 

Station 

H. near Pine Rirer (U. S. L. S.), 1851 ... 

I .  Point St. Martin (U. 6.  L. S.), 1851, r. 1896 (m.)-. 

K. Goose Island (north end) (U. S. L. S.) ........... 

L. Point Fuyard (U. S. L. S.), 1849 .................. 

Bois Blanc Lighthouse (U. 6 .  L. S.), 1849 ............ 

0. Bois Blanc Island (U. S. L. S.), 1851 .............. 

K. Bearer Tail Point (U. S. L. S.), 185L.. .......... 

Spectacle Reef water station (U. S. L. S.), 1851. - __. -. 

XI. water station (1851) (U. S. L. S.) ................. 

E’of E. P. S. (G. S. L. S.), 1851 

Point St. Vital  (U. s. L. S.), 1851. ................... 

..... 

Mast (C.S. L.S.) ................................... 

-I Round Island astronomical station (U. S. L. S.), 1853 
-4 -a to 

9 P (U. 6. L. S.), 1851 ................................. 
I 

Q (U. S. L. S.), 1849 0 ................................. i 
0 R P. S. L. S.), 1 8 3  ................................. 

s (U. 6. L. S.), 1851 ................................. 

T(U.S.L.S.) ...................................... 

u (U. s. L. S.), 1851 ................................. 

V(U.S.L.6.) ,1849 ................................. 

x (U. 8. L. S.), 1851 .................................. 

m (0.9. L S.), 1851 ................................. 

Y W. 8. L. S.), 1851 .................................. 

Cheboygan Lighthouse (1851) (C. S. L. S.), ls j l  ..... 

z W.8. L.S.) ........................................ 

2 of E. P. S., 1849. northwest point of Isle Brule, or 
Oreat St. Martin Island (U. S. L. S.). 

G o r E ( o n m a i n s h o r e )  P .S.L.S.)  .................... 

VoIE.P.8.  W.S.L.S.)-. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude and 
longitude 

~ 

0 , ,, 
46 02 25.49 
84 38 02.17 

45  58 10.13 
84 31 55.51 

45 55 34.34 
84 25 59.29 

45 55 58.04 
84 22 49.02 

45 48 37.64 
84 25 14.91 

45 46 19.14 
84 21 21.67 

45 57 5 6 . 2  
84 10 15.57 

45 46 05.08 
84 os 11.00 

45 54 46.81 
84 08 54.05 

45 58 03.64 
84 06 03.61 

45 56 50.98 
83 59 50.41 

45 34 28.K 
84 08 26.05 

45 50 06.76 
84 36 4 4 . 3  

45 48 21.21 
84 35 11.45 

45 44 30.54 
84 38 50.01 

45 45 41.22 
W 31 21.51 

45 42 33.34 
Iu 33 28.m 

84 29 41.29 
45 44 03.99 

45 40 22.23 
84 29 54.13 

45 43 .SO.O7 
84 28 57.96 

45 43 13.12 
84 25 09.49 

45 40 10.40 
84 25 09.82 

45 39 50.56 
84 19 44.37 

45 40 10.29 
84 25 10.31 

45 38 05.22 
84 12 55.64 

45 58 50.25 
84 38 07.44 

45 58 21.94 

45 58 59.3 
84 16 17.84 

84 41 05. .u 

Azimuth 

0 , ,I 

356 06 20 
27 21 03 

27 47 10 
70 11 37 

61 57 58 
122 07 13 

65 39 11 
109 10 00 

109 15 08 
193 00 55 

115 23 2 i  
1 3  59 23 

3,; 46 22 
I I  21 04 

91 32 02 
1 3  02 23 

97 03 06 
163 20 04 

31 09 19 
87 46 04 

28 29 15 

93 38 08 

142 39 07 
180 52 07 

104 15 43 
173 27 22 

81 53 11 
118 24 14 

158 22 02 
213 31 29 

ii 16 28 
135 14 14 

168 19 13 
204 48 56 

22 30 
143 23 3 i  

131 06 52 
192 19 18 

10 43 45 
67 59 38 

R7 33 3.5 
103 01 34 

143 58 42 
180 04 22 

95 00 no 
131 40 08 

180 10 55 
274 54 09 

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

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

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

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

.............. 
- _ _ _ _ _ _ _ _ _ _ _ _ _  

3ark azimuth 

0 , ,, 
176 07 06 
207 17 15 

207 43 32 
250 03 26 

241 50 04 
302 02 S i  

245 29 01 
259 03 27 

289 06 44 
13 02 40 

295 12 15 
353 58 20 

213 38 24 
257 12 02 

2 i l  !22 36 
353 00 54 

276 53 06 
343 19 06 

211 07 16 
267 43 0 3  

208 23 16 

2iS 30 39 

322 29 s 
0 52 1( 

284 11 31 
353 27 1: 

261 45 1C 
298 18 Z 

3.38 19 20 
33 34 06 

257 11 09 
315 11 32 

348 18 no 
24 50 25 

240 19 47 
323 22 23 

311 04 19 
2 19 2; 

190 43 05 
247 56 24 

2G3 27 38 
282 58 51 

323 55 59 
0 0 4 2 2  

2i4 .yi n i  
311 36 15 

0 10 55 
94 58 02 

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

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

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

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

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

To station 

C. Mackinac Island (U. S. I,. S.)... 
Rabbit Back (U. S. L. S.) _____.-.-. 

C. Alacliinac Island (U. S. L. S.)- 
Rabbit Back (U. S. L. S.) .......... 
C. Mackinac Island (U. S. L. S.). . 
I. Point St. Martin (U. S. L. S.).. 

C .  Xlackinac Island (U. S. L. S.) ... 
I. Point St. .Martin (U. S. L. S.).. - 

C. Mackinac Island (U. S. L. S.). . 
L. Point Fuyard (U. S. L. S.) ...... 

C. Mackinac Island (U. S. I,. SJ- -  
L. Point Fuyard (U. S. L. S.) ...... 

0. Bois Blanc Ldand (U. S. L. S.).. 
L. Point Fuyard (U. S. L. S.) ...... 

0. Bois Blanc Island (U. S. L. S.).. 
N. Bearer Tail Point (U. S. L. S.). 

L. Point Fuyard (U. S. L. S.) ...... 
N. Bearer Tail Point (U. S. L. S.) 

M. R-ater station (1851) (U. S. L.  S. 
K. Boaver Tail Point (V. S. L. S.) 

Spectacle Red, water station (U. S 

N. Bearer Tail Point (U. S. L. S.) 
L. S.). 

0. Bois Blanc Island (U. S. L. S.). 
Spectacle Reef, water station (U .  S. 
L. S.). 

n. St. Ignaoe (U. S. L. S . )  ......... 
C. Alackinuc Island (U. S. L. S.) .... 

.4. Mackinac. weyt hse  (U.  S. L. S.). 
St. Ignaa (U.  S. L. S . )  .............. 

D. St. Imam ( C .  S. I,. S.) .......... 
P (U. s. I’. S.) ..................... 
9 (C .  P. 1,. S.) ...................... 
P (6. s. I,. 6.) ..................... 

rJ ( C .  s. I,. S.) ...................... 
R (U. S. L. S.) ...................... 

s (U. s. L. S.) ...................... 
R (U. S. I.. S.) ...................... 

s (C .  s. L. S.) ...................... 
1’ (U. s. L. S.) ...................... 

li (U. S. L. S.) .................... s (V. 6. L. S.) ...................... 

s (E. s. 1,. S.) ...................... 
v (U. 8. L. S.) ...................... 

v (C. s. L. S.) ...................... x (U. 6. L. S.) ...................... 

m’ (V. s. L. S.) ..................... x (U. s. L. S.) ...................... 

x (U. s. L. S.) ...................... 
Y (U. s. L. S.) ...................... 

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

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

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

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

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

Logarithm 
(meters) 

4.308055 
4.1721G3 

4.146336 
4. 194702 

4 . 2 n 6 m  
3.956914 

4.3033% 
4.095397 

4.206031 
4.144ii2 

4.349544 
4.254600 

4.413123 
4.221052 

4.232i35 
4.345024 

4.258% 
3. i8Gi97 

3.734i39 

4.355607 

4.131022 

3 . 8 5 1 2 ~  

4.4412i2 
4.332547 

3.883446 
3.405759 

4. 165W3 
4.03iiW 

4,121819 
3.931715 

3.994472 
3.842Xi 

4.  o m o f i  
3.805592 

3. i 5 2 3 7  
3,5i2928 

3. 7894% 
3.835809 

3.814879 
3. MX)33 

4.01fio47 
3.705058 

8.923661 
3. 751382 

3.849515 
3.93iO.l 

3.751624 
3.950156 

.......... 

.......... 

nistance 

Meters 

20.326.1 
14,864.9 

14.006.7 
15,656.8 

16, la. 9 
9.055.5 

20,107.4 
12,456.5 

16,070. 6 
13,956.4 

22.3G7. 7 
17,9i2. 1 

25,889.5 
16,636. 1 

17.os9. i 
22,135.0 

18,125.8 
6,120.6 

7,100. 1 
5,429.2 

22, Gig.  1 

13,615. 1 

27.623.1 
21,505.4 

i ,  824.3 
2,545.4 

14.640.7 
io, woo. n 
13.217. 9 
6,545. 1 

9 . 6 3 . 5  
6,959.3 

10.9Gi. 5 
6,391.3 

5,657.0 
3 .20 .5  

6. 158.5 
6,851.9 

6. .a i .  n 
6,315.0 

IO, 565.4 
5.070. 6 

8 ,3m n 
5,641.3 

7,071. 6 
9,412.5 

5,644.5 
7,082.0 

.......... 

.......... 

.......... 

Feet 

66. G87 
48,769 

45,954 
51,367 

52,834 
29,710 

65.969 

52,725 
45, 789 

73.372 
58,963 

84,939 
54,580 

56. 068 
i2, ti21 

59,468 

23.294 
17,812 

i4.403 

44,669 

40, am 

m. 081 

90,627 
IO, 55G 

25, G i n  
8,351 

48,034 
35,791 

43.431 
28,035 

32.393 
22.832 

35.9a3 
20.9G8 

1 8 . m  
12,2i2 

20.205 
22.480 

21,42i 
20. i18 

35.618 
16. WG 

27,520 
1% 508 

23. mi 
30,881 

18,519 
23.235 

.......... 

.......... 

.......... 

.......... 

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

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

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

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

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

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

South Gros Cap (E. S. L. S.) (Cansda), 1893, r. 1694 

A (U. S. L. S.) (Canada) ............................. 

(d. m.). 

I(U.S.L.S.)---  ..................................... 

B Cr;. 9. L. S.) (Canada) ............................. 

46 32 00.54 
84 35 19.70 

46 30 09.01 
84 33 33.77 

46 26 38.38 
84 35 2448 

46 28 57.62 
84 31 55.31 

I (u. s. L. s.) ....................... 
B (U. S. 1,. S.) ...................... 

M (U. s. L. S.)- .  ................... 

S I  (U. s. I,. S.) ..................... 
l O ( u . S . L . S . )  ...................... 

15. Ripley (U. S. I,. S.). ............ 

15. Ripley (U. S. 1,. S.). ............ 
12 (U. S. L. s.) ..................... 
l i  (U. S.  L. S.).. .................. 
12 (U. S. L. s.).. .................... 
N (U. 8. L. S.) ...................... 
12 (U.  S. L. S.) ...................... 

S (U. S. L. S.) ...................... 

I (u. 8. L. s.) ....................... 

10 (U. S. L. S.)  ...................... 

C (U. S. L. S.) ...................... 

0 (U. S. 1,. S.) ...................... c (U. s. L. S.) ...................... 
E (U. S. L. S.) .................... 
C (U. S. L. S.) ...................... 

0 (U. S. 1,. S.)  ...................... 
E (U. S. L. S.) ...................... 

P(U.8 .L .S . )  ..................... 
E (U. S. L. S.) ...................... 
E (U. S. L. S.)  .... ........_........ 
0 2 ( U . S .  L.S.) ..................... 

R (U. S. L. S.) ...................... 
0 2  (U. S. L. S.) ..................... 

3 (U. s. L. S.) ....................... 
0 2  (U. S. L. S.) ..................... 

3 (U. S. L. S.) ....................... 
A2 (U. 9 .  L. S.) ..................... 
7 (U. S. L. S.) ....................... 
A2 (U. 6. L. S.) ..................... 

A2 (0. 6. L. S.) ..................... 
5 (U. S. L. S.). ................... 

3.71945: 
3. im1G 

3. m133: 
3.814971 

3.400252 
3 . m ; a  

3.414114 

3.419797 
3.4507% 

3.545369 
3.204395 

2.9E432 
3.2326% 

3.096618 
3.1i8j32 

3.418493 
3 . 4 w 2  

1 3.313204 
3.364114 

3.250174 
3.323910 

3.409503 
3.493614 

3.388371 
3.299208 

3.389010 
3.311136 

3.29S3s9 
2.91592i 

3. M1597 
3.!2?4159 

3.148863 
3.387200 

3.505224 
3. %OK9 

3.485851 

Straits of AZacHnac-Continued 

Distance 

To  station A i t u d r  and 
longitude Logarithm 

(meters) Meters I Feet 
nack azimuth 

0 , ,I 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.4rimuth Station 

~~ 

P o i  E. P. S., 1%1, Les Chenenux (U. S. L. S.) _ _ _ _ _ _  
YofE .P .S . (U .S .L .S . )  ........................... 

3 on Isle Brule (V. S. L. S.)-- ....................... 

W 1849 (ffoose Island Red)  (V. S. 1,. S.) ............ 

P o i E .  P. S. (U. S.L. S.),1849 ...................... 

1 o f E . P .  S. (U. S.L. S.)- ........................... 

Detour Lighthowe (1849) (V. S. I,. S.) .............. 

J I ,, 
45 58 37. 13 
84 14 01.18 

45 59 03.25 
84 12 48.21 

84 38 18.43 

45 54 37.69 
64 25 25.91 

45 58 19.33 
84 25 13.56 

45 59 35.29 
84 25 4866 

45 57 20.91 
83 54 55.64 

45 57 28.n 

0 , ,, 
.............. 
.............. 

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

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

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

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

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

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

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

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

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

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

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

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

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

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

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

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

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

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

................................ ...........I ........... 
I.------ - - - - -  ........... 

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

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

St. hlarys River 

8,643.2 
18,356.3 

8,293.6 
118.1 

6,087.6 
6,919. 1 

6. 197.2 
3,044.5 

28,357 
M), 224 

n, 210 
13,511 

19,972 
22, io0 

M,.112 
9,9@ 

37 59 25 217 56 24 Iroquois (U. S. L. S.) ............... 3.93GGi3 
144 18 43 I 324 12 37 1 Parisian Island (U. S. L. S.) ........ I 4.263786 

66 03 30 1 245 59 12 I Iroquois (U. S. L. S.) ............... I 3.918741 
146 45 34 326 44 17 South ffros Cap (U. S. L. S.) ....... 3.614695 

121 00 04 300 57 07 Iroquois (U. S. 1,. S.) ............... 3.784447 
199 56 54 19 58 15 A (U .  S. L. S.) ...................... 3.840051 

46 05 421 226 03 10 I(U.S.L.S.)  ....................... 3.792194 
316 22 45 I -4 (U. S. L. S.) ...................... 1 3.483517 136 23 58 

M(CJ.S.L.9.) ....................................... 46 26 01.23 

10 (U. 9. L. 8.) (Canada) 

I 81 31 24.91 

i 64 30 47.90 
I 46 25 0s. 92 ............................. 

15, Ripley (0. S. L. 9.) .............................. 

102 40 0: 
l i 3  12 32 

11 19 4! 
64 41 OI 

54 17 21 
153 12 3( 

42 39 5f 
100 41 2i 

108 06 1: 
164 48 1f 

11 21 5E 
63 24 12 

3-25 02 22 
34 21 la 

56 27 57 
90 08 44 

1 49 15 
31 19 09 

250 07 31 
315 27 01 

55 18 58 
139 22 31 

37 47 16 
79 31 47 

119 14 04 
207 50 20 

81 53 00 
133 49 02 

3 3  19 os 
59 36 n 
34 40 55 

121 56 46 

46 07 47 
87 53 44 

120 20 31 
I69 02 14 

292 37 0: 
353 12 11 

244 37 4. 

234 16 1: 
333 11 41 

280 39 3 

288 04 4f 
311 47 51 

191 21 31 
213 23 21 

146 02 35 
214 20 3; 

236 27 2: 
270 07 52 

181 49 11 
211 18 15 

165 27 23 

235 18 08 
319 21 44 

217 46 19 
259 30 03 

299 I2 51 
27 50 58 

261 51 38 
313 48 11 

157 19 34 
239 30 03 

214 40 35 
301 55 57 

22(1 07 13 
267 52 21 

300 18 57 
349 02 03 

191 19 5 

22a 3s s 

Rn 08 45 

5, 241.5 
5,484 9 

4.021.0 
6, 530.9 

2.513. 3 
2. ii3. 1 

2.594.9 
3,061.0 

2,629.0 
2,823.5 

3,510.5 
1,601.0 

8%. 5 
1. 708.8 

1.249.2 
1,508.5 

2. fi21. 2 
3, 062. 2 

2,204.4 
2,312. 7 

1. 779.0 
2.117.9 

2, 751. 1 
3, 116. 1 

2.445. 5 
1, D91. 6 

2.432. 3 
2.047. 1 

1,987. 7 
824.0 

1,152 4 
1,675.6 

1.408.8 
2438.9 

3,207.: 
1.741. 1 

17. 196 
l i ,  995 

13,192 
21,427 

8,246 
9,098 

8,513 
10,043 

8,625 
9, 

11,517 
5,253 

2.744 
5,606 

4.098 
4,949 

8.600 
10,047 

7,232 
7, 

4 837 
6.948 

9.0% 
10,223 

8.023 
6, 534 

7,980 
6, 716 

0,521 
2, 703 

3,781 
5,497 

4,622 
8,002 

10.525 
5,714 

45 26 45.i5 
81 29 49.32 

46 21 50.56 
84 28 26.93 

45 26 22.31 
84 21 52.21 

45 28 1 3 . 7  
84 n 19.84 

45 28 39.24 
81 21 41.74 

46 28 35.13 
84  26 31.03 

46 30 00.97 
81 26 2i.12 

46 29 48.74 
81 28 03.97 

45 29 OP92 
84 25 22.45 

46 30 19.34 
84 24 03.42 

46 29 22.30 
84 24 47.05 

45 29 33.44 
81 22 51.15 

45 30 32.84 
84 23 30.09 

46 30 04. 13 
81 22 23.40 

45 30 35.75 
&4 21 35.77 

49 29 40.38 
84 21 20.23 

12 (U. S. L. S.) (Canada) ..... 

17 (U. 6. L. S.) 

N(U.S.L.S.1 .._........ ........................... 

C (IJ. 9. L. S.) (Canada) ............................ 

0 (U. s. L. S.) ...._........................ ......... 

E (U. 9. L. 8.) (Canada) ............................ 

D (U. 8. L. S.) (Canada) .............._............. 

......... 

P(0.S.L.S.)  .....__..._........ ................... 

0 2  (U. 9. L. S.) (Canada) 

R(U.9.L.S.) --_____._._. .......................... 

3 (U. 9.  L. 6.) .-._.................. ................. 

A2 (U. 6. L. S.) (Canada) ........._............ ..... 

7v. 8. L. 6.) .--..___.... ........................... 

6 (U. S. L. S.) (Canada) .............................. 

9m.s. L.S.) .-....._._........ ..................... 



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

St. Marys River-Continued 

9 (U. s. L. S.) _____.__.___....._._... 
6 (U. S. L. S.) 

14, Ripley, Topsail Island ( C .  E. 

21 (V. S. L. S.) ..____._________.__.__ 
L. S.). 

Station 

3.111042 
3.WS147 

3.139010 

3.214369 

8 (G. S. L. S.) (Canada) _________________.__-------. 

21 (U. s. L. S.) 

14, Ripley, Topsail Island (E. S. L. S.) (Canada).-. 

L (U. s. L. S.) .__._.____________._-----.----.-----. 

K (V. S. L. S.) _...___._________ ~ 

11 (U. s. L. S.) ____________._....__-.-.--.---..--.-. 

13(U.S. L.S.)-. _____________._.____...-.--.-.---.. 

5(G.S.L.S.)..-. 

0 9  (U. s. L. S.) 

011 (U. s. L. S.) ..---.-...._.___---...~~~~---.-.~~~. 

04 (C. S. L. S.) (Canada) ..__..___._ ~ ____________.__ 

a i 5  (u. s. L. s.) .___________________-------------..- 

Magnetic station, No. 1 (V. S. L. S.), 1894 .__________.. 

Magnetic station, S o .  2 (V. S. L. S.), 1894 _._._.______. 

Latitude and 
longitude 

46 29 54.50 
84 20 33.91 

46 !B 138.05 
84 21 32.02 

0 , I ,  

46 30 21.40 
84 19 43.74 

46 29 20.16 
84 18 43.39 

46 29 43.30 
84 17 50.81 

46 25 05.15 
84 33 08.56 

46 25 U.41 
84 36 0207 

46 25 59.75 
84 30 34.30 

46 26 24.44 
84 30 07.54 

46 20 38.48 
84 22 23.28 

46 30 14.28 
84 20 43.86 

46 30 02.12 
84 20 28.50 

46 30 13.12 
84 18 38.83 

46 29 37.89 
84 19 20.02 

Azimuth 

0 , ,t 

5 8 2 3 - m  
100 31 25 

100 35 16 
145 46 06 

57 30 31 
116 03 05 

134 47 05 
231 56 52 

159 21 12 
279 06 15 

156 34 14 

212 23 33 

36 50 46 
107 14 10 

76 41 21 
179 49 20 

120 56 02 
260 15 32 

58 40 41 
125 54 55 

311 57 41 

3 24 19 

159 22 14 
264 68 53 

Back azimuth 

0 , I ,  

238 22 19 
280 30 06 

280 33 22 
325 45 22 

237 20 53 
286 01 43 

314 45 26 
51 58 07 

19 21 39 
99 08 21 

336 33 58 

32 24 OT, 

216 50 2; 
287 13 35 

256 40 58 
3.59 49 20 

800 55 21 
80 16 16 

238 40 03 
305 54 09 

131 58 16 

183 24 16 

330 21 57 
84 59 55 

To station I- 
Louarithm 
(meters) 

9 (U. s. L. S.) _..___.--.-_____..--... 
6 (U. S. L. S.) _____._____ ~ _______._.. 

9 (U. s. L. S.) ____.__.-..___.___----- 
8 (V. S. L. S.) __._______.________.._. 

21 (U s. L. S.) .____.____..___.___... 
8 (V. s. L. S.) ____..-- - ------.--- - - - -  

I (U. s. L. S.) ._...._.._.__..._.---.. 
.\I (U. S.L.S.) .___..-.-_______--.. - 

I (U. s. I,. S.) ..._____.__..___..__... 
L (U s. L. S.) ________._....__...-.. 

Round Island Liphthouse (u per St. 

15, Ripley (U. S. L. S.) _________.-.. 
;\laws Itirer) (u. S. L. s.P. 

11 (U. s. I,. S.) ____.______.__.__..... 
Round Island Lighthow (upper St. 

Marys River ) (U.  S. L. S.). 

3.383127 
3. 385170 

3.531818 
3.359333 

3. 123743 
3.428172 

3.611498 
3.448739 

3.383979 
3.574345 

3.073012 

3.253375 

2.978997 
3.037699 

3 (U. s. L. S.) .___._.._._.._ ~ -.-... .. 
7 (U. S. L. S.) .._..___...__...____... 

2.830185 
2.898672 

6 (U. S. L. S.) ....__.._____.__..__... 
8 (U. S. L. S.) _._________..___._..... 

3.110669 
3.114111 

8 (U. S. L. S.) _..._____.__.___..__... 3.156989 
14, Ripley, Topsail Is!and (U. S. 3.281004 

L. S.). I 

'I 

Distance 

Meters 

2.416.2 
2,429.2 

3.402.7 
2 287. 4 

1.329.7 
2, Bo. 2 

4,087.9 
2,810.2 

2.4M. 9 
3,752 7 

1,183.2 

1.792.2 

952.8 
1,090.7 

676. 4 
191.9 

1, m. 2 
1,300.5 

1,291.3 
1,570. i 

1,377.2 

1,638.2 

1.435.5 
1,909.9 

Feet 

7.927 
'I, 970 

11,164 
7,505 

4,363 
8, 793 

13.412 
9,220 

7,943 
12,312 

3,882 

5, 

3,126 
3,5i8 

2.219 
2,598 

4.233 
4,267 

4.237 
5,809 

4,518 

5,375 

4,710 
6,2(i6 

Gargsntua Lighthouse (E. S. L. S.) (Canada), 1895.-. 

Middle Pancake (U. 6. L. S.) (Canada), 1895 (d. m.) 

South Pancake (U. S. L. 8.) (Canada), 1895 (d. mJ-. 

East Bay (U. S. L. S.) (Canada), 1895 (d. m.) 

Rock (U. S. L. S.) (Canada), 1895 (d. m.) 

Sand Point (U. S. L. S.) (Canada), 1895 (d. m.) __.._ 

Corbay Lighthouso (U. S. L. S.) (Canada), 1895 ..___ 

Steamboat Island (U. S. L. S.) (Canads). 1895 (13. m.) 

North Sandy (1863) (V. S. L. S.) (Canada), 1868, r. 

South Sandy (U. S. L. S.) (Canada), 1895 (d. m.) ___. 

South Shore (U. S. L. S.) (Canada), 1895 (d. m.) _ _ _ _  
Rndder Iiead (1895) (U. S. L. S.) (Canada), 1895 

Rudder Head (1868) (U. 8. L. 8.) (Canada), 1868, r. 

1885 (d. m.). 

(d. m.) . 
1895 (d. m.). 

47 33 25.87 
84 57 48.31 

46 57 27.64 
84 42 38.06 

46 55 03.56 
84 39 13.65 

46 51 35.52 
81 22 47.33 

46 49 32.06 
84 25 18.08 

46 55 15.48 
&I 31 03.19 

46 53 21.04 
84 36 58.77 

46 50 31.82 
84 39 48.83 

46 49 39.30 
84 39 50.3 

46 48 10.29 
84 38 58.W 

46 50 41.35 
84 29 01.51 

46 49 42.15 
84 33 06.61 

46 49 02.30 
84 33 39.95 

Lake Super ior ,  W h i t e j s h  B a y  

27.5 31 41 
344 19 !% 

227 36 37 
1 10 45 

79 34 49 
136 57 43 

147 40 5.5 
219 56 37 

44 44 40 
149 42 49 

19 14 57 
70 06 42 

191 42 40 
291 36 30 

15 33 42 
74 18 41 

187 17 36 
Zi6 31 53 

80 20 29 
155 os 20 

87 01 43 
169 05 21 

37 38 07 
9 6 2 2 5 5  

45 36 12 
164 21 30 

147 40 40 
181 10 38 

259 22 42 
316 47 44 

327 32 46 
39 58 n 

224 38 35 
328 38 51 

159 10 02 
249 38 50 

11 45 07 
111 45 16 

195 30 52 
254 05 46 

7 19 26 
96 40 02 

260 12 58 
335 02 53 

266 57 08 
349 02 54 

217 30 47 
2'76 18 45 

Mamainso 0. S. L. S.) __.._.___.... 
Steamboat Island (U. S. L. S.) ..__._ 

Rudder Head (1868) (U. q. L. S.) --.. 
North Sandy (1895) (U. S. L. SJ-. .. 

North Sandy (1895) (U. S. L. S.) .... 
Mamainse (U.  S. L. S.) _._____.___._ 

Mamainse (U. S. L. S.) _._____._._.. 
East Bay (U. S. I,. S.) ____._____. ~. . 

North Sandy (1895) (U. S. 1,. S 1.. .. 
Mamainso (V. S. L. S.) _._____._._._ 

Parisian Island (U. 9. L. S.) ____._.. 
Crisp (U. S. L. S.) ____._.___.______. 

Mamainse (r. S. 
Havilland (U. S. 

Parisian Island (U. S. L. S.) ..__.... 
Whitefish Point (ri. S. 1,. S.) __.__... 

Mamainse (E. S. I.. S.) ___.___._.... 
Havilland (U. S. L. S.) _____.___.__. 

North Sandy (1895) (U. S. L. S.) .... 
XIamainse (U. S. L. S.) ___._.___._.. 

North Sandy (1895) W. S. 1,. S.) .... 
Mamaiuse (U. S. L. S.) __._______... 

Parisian Island (C. 9. L. S.) .___._.. 
North Sandy (1895) (U. S. L. S.) -... 

4.039281 
4 122918 

4.120769 
4.014824 

4.331898 
4.404776 

4.422693 
3.696655 

4 178126 
4.133726 

4.416536 
4.714182 

4.319705 
4.216206 

4.2m38 
4 369640 

4.359m 
4.156325 

4.124281 
4 347963 

3.902898 
4.351130 

4.322415 
3.865193 

10,846.8 
13,211.4 

13.205.9 
10,347.2 

21,473.3 
25,395.6 

26,4663 
4,973.8 

15, 070. 4 
13,605.9 

26.093.7 
51,782.4 

20.87R. 8 
16,454.9 

18,468.8 
23,422.9 

25,078.4 
14,332. 6 

13,311.2 
22 282.5 

7,996.5 
22,445. 5 

21,009.5 
7,331. 5 

35.915 
43,541 

43.326 
33,947 

70, 450 
83.322 

8G, 832 
16,318 

49.443 
44,639 

8 5 . W  
169.889 

69.500 
53.9% 

60,593 
76,847 

82, ns 
47.023 

43, 678 
73.105 

24 235 
73,640 

68.929 
24,053 

i-l 

3 z n 

Y z 



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

Lake Superior, lVhilejish Bay-Continued 

To station 

North Sandy (1895) (V. S. L. S.).. .. 
Mamainse (U. s. L. S.) -__. .__.- --. . 

Iroquois (U. S. L. S.) _____...___.... 
Parisian Island (U. S. L. S.) __. - .. .. 
Iroquois (n. S. L. S.) _____..._._.._. 
Parisian Island (U. S. L. S.) ____.__. 

IIarilland (U. S. L. S.) ____. __._.__. 
North Sandy (1595) (U. S. L. S.).... 

North Sandy (1895) (TJ. S. L. S.)  .... 
Havilland (U.  S. L. S.) ____..___._.. 

Rohhins (U. S. L. S.) _____._.__.__.. 
White6sh Point (U. S. L. S.).. -.. .. 

Iroquois W. S. I,. S.) _____._...__... 
Parisian Island (U. S. L. S.).. .-. . . . 

CL 
p.3 
00 

Loaarithm 
(meters) 

3.9?4661 
4.4mu 

4.442559 
4.1005‘25 

4.394571 
4.128023 

4.21603 
3.9935i5 

4.1209Gi 
4.345932 

4.3i6576 
4.356778 

4.123M5 
4.1659.Yl 

Station 

Maple Island (US. L. S.) (Canada), 1895 (d. m.).. ... 

Goulais Point (1668) (U. S. I,. S.) (Canada), 1863, r. 

Goulais Point (1895) (U. S. L. S.) (Canada), (d. m.)..- 

Crawford (U. S. L. S. ) (Canada), 1895 (d. m.) _ _ _ _ _ _ _  
North Parhian (U. S. L. S.) (Canada), 1895 (d. m.) _ _  
South Parisian (U. S. L. S.) (Canada), :SS5 (d. xu.)-.. .. 

h-orth Oros Cap (U. S. L. S.) (Canada), 1895 (d. m.). 

Iroquois Lighthouse (U. S. L. S.), 1893 _____.______. .. 

Iroquois Pcint observatory post (U. S. L. S.), 1867.. . 

Imquois Lighthouse (old) (U. S. L. S.) ___________.__. 

Iroquois (old station) (U. S. L. S.) 

Taquamencn Island (U. S. L.S .), 1868, r. 1895 (d.m.). 

Emerson (U. S. L. S.), 1895 (d. m.) .__________________ 

1895 (d. m.). 

Whitefish Point Lighthouse m. 6. L. S.), 1895 __.__. 

Emerson smokestaa (U. 6. L. S.), 1895 ________..._. 

SheDWe smokestack (U. 6. L. S.), 1895 ____..._._. 

DoIlar Settlement (U. 9. L. S.), 1896 ---- ~ _ _ _ _ _ _ _  .. . . . 
Iroquois Island (U. S. L. S.), 1896 ________________._. . 

Lum County. Mich.: Section mrner 11, 12, 13, 14. 

Chippewa County, Mich.: Section corner 5,6,31,32, 

Foremast of m k  Josephine (U. 6. L. S.) (Canada). 

Pancake Shoal water station (of lsoS survey) (U. S. 

T. 50 K., R. 8 JV. (U. S. L. S.). 

T.51 N., R . 5 W .  (U. 6. L. S.). 

L. S.) (Canada). 

Latitude and 
longitude 

_~ 
0 , t t  

46 48 12.01 
84 34 49.34 

46 42 53.17 
84 34 30.59 

46 41 01.85 
R4 33 17.46 

46 54 12.84 
M 35 52.46 

46 42 59.50 
84 44 02.98 

46 38 43.02 
84 43 25.59 

46 34 50.15 
84 35 05.82 

46 29 03.33 
84 37 56.23 

46 29 03.14 
R 37 55.05 

46 29 0’2.91 
81 37 5441 

46 28 19.67 
e4 40 13.43 

46 31 54.53 
84 50 55.54 

46 33 14.76 
85 01 31.70 

46 46 16.04 
84 57 26.61 

46 32 27.28 
85 01 4426 

46 40 3462 
85 01 47.68 

46 27 51.38 
84 44 01.84 

46 29 34.75 
84 40 51.83 

46 44 15.9t 
85 15 36. 17 

46 46 03.Q3 
84 57 57.65 

40 50 11.75 
84 40 25.19 

46 55 01.1 
84 48 13.8 

Iroquois (U. S. L. S.) _________._.... 
ParLsian Island (U. S. L. S.) --.. .... 

Azimuth 

3.3W31 
4.335992 

0 I 0 

130 14 14 
175 49 03 

13 17 16 
65 57 50 

18 37 29 
82 17 38 

321 17 26 
27 01 35 

206 13 3G 
248 53 40 

87 li 01 
127 44 00 

24 59 29 
131 18 55 

55 52 42 
1GO 05 15 

168 23 07 
269 39 04 

228 05 56 
2 8 6 2 6 2 2  

176 31 52 
306 14 36 

Parisian Island S. L. S.) _ _ _ _ _ _ _ _  
Iroquois (u. s. P S.) ___________-_. . 

303 17 37 
325 17 23 

191 48 12 
301 25 43 

207 20 15 
330 32 53 

93 48 53 
180 59 31 

79 39 08 
169 21 05 

4.345WA 
2.976070 

Waiska smokestack (U. S. L. S.), 1893 _____________._ 

Round Island LKhthouse (Upper St. Marys River) 

Point a m  Pins Lighthouse (U. 8. L. 8.) (Canada), 

Gault Ste. Marie, Fort Brady flagstd KJ. 6. L. S.), 

Canal Park BaRstaff (G. S. L. S.), 1893 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sault Ste. Marie, courthouse ilagstaff (tJ. E. L. S.), 

Sault Ste. Mane, St. Marys Catholic Church spire 

(U. s. L. S.), 1863. 

1893. 

1893. 

1893. 

(U. s. L. S.), 1893. 

Back azimut!i 

~ ~ 

46 25 58.21 

40 26 34.90 
84 30 56.34 

46 21 51.06 
84 28 27.30 

40 29 35.31 
84 21 34.0’2 

46 30 013.68 
81 21 01.01 

46 29 L’i.27 
M 20 42.67 

46 29 5.1.00 
84 20 28.25 

81 34 52.7; 

0 , ,, 
316 10 51 
355 47 51 

193 13 40 
245 51 05 

198 32 53 
202 10 03 

141 2’ 21 
200 59 01 

20 16 53 
69 05 30 

267 03 31 
307 33 43 

204 56 18 
311 12 39 

235 51 35 
310 01 03 

IroquoisJp. S. L. S.) .__.__.__._.___ 
Korah ( S. L. S.) _.___._._._.___.. 

Iroquois (U. S. L. S.)- .  __.._..____.. 
Lark8 (U. S. L. S.) __..__.._.__._.___ 

kognois (U. S. L. 6.) .____._.._.. .-.. 
Korah ( C .  S. L. S.) ___._._._._._____ 

Ste. Marie (U. S. L. S.) .__._._._.._. 
so0 (U. s. L. S.) -..-__._..._..._._._ 

Rankin Mountain (U. S. L. S.) __.__ 
So0 (U. S. L. S.) ..______...__.._._.. 

So0 west base (U. 8. L. S.). _______.. 
so0 (U. 6. L. S.)--.- ____.___.___._.. 

So0(U.S.L.S.) L.. ____.__...__._.. 
So0 west base (U. S. L. S.) _.__._._.. 

348 20 31 
89 39 36 

48 15 32 
106 39 02 

356 31 31 
126 21 49 

3.865773 
4.3mLjo 

4.05343 
3.996154 

4. 153934 
4.130207 

3.738142 
2.939955 

4.078i79 
3.265361 

2.29liOO 
3.204491 

3.254069 
2.342885 

123 27 36 
145 30 26 

11 51 14 
121 33 w 
2 7 2 3 2 0  

150 40 13 

273 43 20 
0 59 44 

259 31 17 
349 19 00 

St. Marys River 

126 35 12 
224 11 51 

100 32 59 
259 16 32 

!xl 38 35 
209 0.4 01 

239 43 55 
341 10 42 

229 05 55 
13 16 40 

220 24 49 
3 0 3 4 0 0  

38 40 39 
125 23 25 

306 31 52 
44 20 18 

286 26 47 
79 22 03 

2 3  30 32 
29 07 45 

59 46 36 
161 10 52 

49 11 04 
193 16 25 

40 24 53 
210 33 32 

218 40 01 
305 23 19 

Parisian Island (U. S. L. S.) __...-.. 
Iroquois (U.  S. L. S.) _______._.-.-._ 

4.354550 
4.306935 

Robbins (U. S. L. S.) _..____._.____ I( 3.953185 
Salt Point (U. S. L. S.) _________.___ 4.197959 

Parisian Island (U. S. L. S.) __._____ 
Iroquois (U. s. L. S.)- ~ _--______.__. 

White6sh Point (U. S. L. S.) _____._ 
Salt Point (U. s. L. S.) _______._.___ 

White6sh Point (U. S. L. S.) ___.___ 
Salt Point (U. s. L. S.) ___________.. 

Salt Point (U. S. L. S.) _____._.___._ 
Parisian Island (U. S. L. S.) ___.___. 

Salt Point (U. S. L. S.) _______._____ 
Parkian Idand (U. S. L. S.) -....-.. 

4.320873 
4 606078 

4.415715 
4 176224 

4. OioR68 
4420085 

3.992391 
4 3510.44 

4.148837 
4.295397 

Distance 

hlrters 

~ 

8,407. 4 
28,603.8 

27,705.1 
12,868.4 

24,824.0 
13,428.4 

16.446. 5 
9.853. 1 

13. 395. 8 
22,l;i. 0 

23.799.9 
22. i39. 3 

13.293. 7 
11.650.4 

2,392.4 
21, 671. 6 

22,175.2 
M6.4 

22, m. 0 
23, 277.4 

8. g7a 1 
15,774. 0 

2F, 935.0 
40,371.9 

25,044.4 
15,073.8 

11,755.9 
26,307.8 

9.826. 3 
22,596.6 

14.087. 6 
19. 742.3 

7.341.3 

11.411.5 
9,911. 8 

14.253.9 
13,496. 1 

5,471.9 
870.9 

11.988 9 
1,842.3 

1s. 1 
1, Go1.4 

1,795.0 

21,333.4 

220.2 

Feet 

27.583 
93,844 

90,896 
42,219 

81.443 
44,056 

53.959 
32,320 

43,949 
72,759 

7s. 084 
i4.604 

43.614 
48,008 

7. 849 
71,101 

72,753 
3,105 

74,222 
X, 369 

29,456 
51,754 

w6&1 
132,453 

85,447 
49,455 

38.579 
86,312 

32.238 
74,136 

40.219 
G4.7il 

21,089 
69,991 

37,439 
32,519 

46,765 
44,2i8 

17,952 
2,857 

39,334 
6,044 

647 
5.254 

5.889 
722 h3 

W 



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

St. Aiarys River-Continued 

Winter Pt. (V. S. L. S.) ____.__._._.. 
Rocky Pt. (U. S. L. S.) ......-...... 

Pointe RUX Frenes (U. S. L. S.). .... 
Salters Hill (U. S. L. S.). _____._._.. 

Raher (U. S. L. S.) _ _ _ _  _..______._.. 
Pointo aim Frenes (U. S. L. S.) ___._ 

Drummond (U. S. L. S.) ___._..____. 
Detour (U. S. L. S.) __________._._.. 

Sslters HI1 (U. S. L. S.) ________._._ 
Bacon Island (E. S. L. S.) -. ~ _.____. 

Winter Point (G.  S. L. S.) .___.___.. 
Ross (U. S. L. S.) ___._._____ ~ _.___._ 

c-’ 
w 
0 

3. W 0 8  
2.98M79 

3.410863 
3. Q9525C 

3.90812: 
4.108244 

3.49468: 
3.38839: 

4.3557: 
3.9801372 

3. 705904 
3. WleG 

Station 

16 
26 

Sault Ste. Marie, Ontario, International Hotel (E. S. 

Sault Ste. Marie. Ontario, Catholic Church spire 

Sault Ste. Marie, Ontario, Indian Home flagstaff 

Crib light post (Ross) crj. S. L. S.) (Canada), 1894-- 

Smokestack (tallest of three a t  Sailors’ Encamp- 

Iron tower (Winter Point, back range) (1:. S. L. S.),- 

Lightkeeper’s house, chimney, Winter Point (U. S. 

Pilot Island, front rnnge light (U. S. L. S.), 1894 __.__ 

L. S.), 18%. 

(U. S. L. S.), 1893. 

(U. S. L. S.), 1893. 

ment) (V. s. L. s.), 1 W .  

1 W .  

L. S.), 1894. 

Raber (U. S. L.S.) ____._.___.___.___ I 
Port St. Joe (li. S. L. S.) --._._.___._ 

Round Islnnd Lishthouse (lower St. h l w s  River) 

Sweets Point light (post) (U. S. L. S.), 1894 __-_._.__ 

(V. s. L. S.), 1894. 

Winter Point (U. S. L. S.) _.__._____ 
Ross (U S. L. S.) _ _ _ _ _ _ - _  ~ ________._ 

Rocky Point (U. S. L. S.) _._____.__. 
Winter Pomt (U. S. L. 9.) __._.___._ 

Rocky Point (V. S. L. S.) _._._____._ 
Winter Point (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Winter Point (U. 5. L. S.) ________.. 
salters Hill (U. s. L. S.) ----__.___.- 

Pointe Bus Frenes (U. S. L. S.). -. . . 
Rocky Point (U. S. L. S.) _..______.. 

Pointe BUS Frenes (U. S. L. S.) _... . 
Salters Hill (G. S. L. S.) ...________. 

Salters Hill (U S. L. S.) ___.___.__... 
208 (U. s. L. S.)-- ___-.- - ---._._.-.- 

Points aux Frenes (U. S. L. S.). - -. . 
Sdters Hill (U. S. L. S.) __________._ 

Points aux Frenes (U. S. I,. S.). _.__ 
Salters Hill (U. 9. L. S.) ..______._.. 

Pointa BU Frenes (U. S. L. S.). ._.- 
208 (U. 9. L. S.) 

Pointa BUX Frenes (U. S. L. S.) .. ..- 
208(U.S. L.S.) -_..- ---.---- .-.. --.. 

Pointe BUS Frenes (U. S. L. S.). . . .. 
m (U. 9. L. S.) _____.-.---.___.__-.. 

211 (U.S. L. S.) ______-.- - -..._.___.- 
208 (U. 8. L. S.) __.___- - - - -  --._._.-.- 

Fort St. Joe (U. S L. S) ..-._.___._ . 
Drummond (U. S. L. S.) .__.__.___.. 

Drummond (U. S. L. S.) ......._..._ 
Detour (U. S. L. S.) 

Rsber (U. S. L. S.) ... ._._._._._._.. 
Salters Hill (U. S. L. 9.) --__.__ _ _  ._._ 

D m m o n d  (U. S. L. S.) .-..____._.. 
Detour (U. S. L. 9.) ____._..__._._._I 

Pipe Nand  Lighthouse (U. S. L. S.), 1894 _ _ _ _ _ _ _ _ _ _ _  
Frying Pan Lighthouse CU. S. L. S.), 1894 ________._. 

200 (E. S. L. S.), 18w (m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

aOl.Twin Island (U. S. L. S.), 1894 (m.) _ _ _ _ _ _  _ _  
202 (U. 6. L. 8.) (Canada), 1894 (m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
2(nA (U. S. L. S.) (Canada), 1894 (m.) _ _ _ _ _ _ _ _ _ _ _ _ _  ~. 

203 (U. 8. L. S.), 1894 (m.) ____________________------. 

204 (U. 9. L. S.) (Canada), 1894 (m.) _ _ _ _ _ _ _  ~ 

208 (U. 6. L. S.) (Canada), 1894 (m.) ---_-__________. 

205 (n. 8. L. S.), 1894 (m.) ________________.___----.-. 

#)6 (IJ. 9. L. S.) (Canada), 1894 (m.) 

m(U. S.L. S.), 1894 (m.) ___.__ ~ ________.._. ___._... 

209 (U. 8. L. S.), 1894 (m.) .___________..______ ~ ___._ 

211 (U. 6. L. S.), 1994 (m.) 

210 (U. 8. L. S.) (Canada), 1894 (m.) ---. . ...- ~ -.-.-. 

212 @. 9. L. 6.) (Canada), 1894 (m.) .____._._ ~ -...-. 

213 @. s. L. s.), 1894 (m.) .___________._____________. 

$24 @. 8. L. 6.) (Canada), 1894 (m.) __._____ _ _  -.-... 
215 (u. s. L. S.), 1894 (m.) ____________.___.___.___.. 

Zl6 (0.8. L. 8.) (Canada), 1891 (m.) ___._______._._ . 

217 (U. 6. L. S.), 1894 (m.) ___________________.____ 

Latitude and 
longitude 

0 t ,, 
46 30 47.61 
81 20 09.m 

46 34 26.52 
84 19 33.09 

46 30 01.57 
81 17 15.33 

46 14 58.03 
64 OG 08.27 

46 14 56.08 
84 OG 3265 

46 13 (n.96 
84 09 01.97 

46 13 (13.m 
84 09 03.67 

46 10 33.85 
a4 08 00.49 

46 00 3231 
84 01 11.60 

46 02 10.62 
83 56 a8.37 

46 00 53.42 
83 53 58.39 

45 59 1226 
83 53 45.34 

46 12 22.84 
84 05 14.Z 

46 09 26.38 
84 05 09.27 

46 11 27.83 
84 04 1802 

46 10 45.61 
84 03 17.22 

46 08 46.28 
84 03 37.46 

46 09 41.02 
84 00 46.15 

46 06 31.02 
83 58 31.62 

46 06 49.27 
81 03 14.20 

46 07 53.81 
81 00 02.94 

46 05 25.29 
84 00 39.43 

46 0.5 40.30 
83 59 41.98 

46 01 29.91 
83 58 34.51 

46 05 34.57 
83 57 33.82 

46 04 23.76 
83 57 14.08 

46 03 56.01 
83 59 29.23 

46 03 57.96 
83 5.5 46.51 

46 02 40.86 
81 00 0G.B 

46 M 19.12 
83 53 58.09 

46 01 49.61 
83 5d 52.82 

Azimuth 

0 , rr 

321 48 43 
20 41 59 

326 11 56 
57 07 26 

43 14 55 
157 56 21 

10 52 36 
45 33 58 

286 20 01 
7 12 13 

232 44 55 
6 12 56 

232 21 47 
331 16 01 

I62 21 32 
w) 28 57 

164 50 52 
195 26 19 

114 01 49 
145 62 51 

302 10 37 
28 13 36 

163 18 14 
214 12 12 

101 59 56 
170 28 24 

142 02 07 
175 04 2a 

70 49 15 
114 03 13 

118 30 19 

137 42 W 
226 51 06 

20 33 48 
103 05 16 

122 02 19 
175 14 24 

210 16 44 
275 16 37 

108 41 31 

163 21 01 
189 30 20 

147 47 11 
2 2 3 5 8 2 0  

147 16 47 
180 56 55 

la3 52 36 
144 32 38 

96 16 21 
157 01 52 

276 52 42 
310 07 31 

325 24 05 
351 21 29 

135 51 5? 
184 13 35 

8 13 M 
13.5 31 26 
216 24 56 

a9 32 15 

is 32 40 

311 43 59 

Back azimuth 

0 , $1 

141 50 01 
Mo 41 40 

146 12 48 
237 06 40 

223 14 07 
337 55 51 

190 51 45 
225 31 50 

106 20 36 
187 11 40 

52 47 16 
186 12 55 

52 24 08 
152 17 17 

r O  29 27 

344 50 29 
15 27 47 

293 57 41 
325 48 50 

122 12 05 
208 12 57 

343 14 20 
34 15 12 

281 57 09 
350 27 59 

3.p 20 45 

321 59 10 
355 03 51 

2.54 47 05 
293 59 46 

269 m 21 
268 26 08 

317 38 57 
46 54 20 

2003307 
2830033 

302 00 01 
355 13 57 

30 19 41 
95 20 01 

289 40 19 
8 33 19 

343 20 15 
9 31 31 

327 45 43 
43 59 10 

327 14 31 
0 56 57 

308 49 3R 
324 31 56 

276 15 23 
337 00 56 

96 53 55 
130 12 18 

145 23 51 
171 22 aS 

315 53 35 
4 14 16 

161 4.5 28 
1 s  12 24 

315 32 
36 26 

Distance I 
To station 

Boo enst base (U. S. L. S.) ...- ~ ...... 
so0 west bnse (U. 6. L. S.) --____._.. 

So0 east base (U. S. L. S.) ._.. ~ ____.. 
So0 west base (U. S. L. S.) ________.. 

So0 east base (U. S. L. S.) --.-_._. . . . 
Sault Ste. Marie (U. S. L. S.) .__._. . 

Rocky Point (V. S. L. S.) ...____._. . 
Winter Point (U. S. L. S.) ._._...... 

Rocky Point (U. S. L. S.) __.____._.. 
Ross(U.S.L.S.) ______-.-.-- ~ .__.- - 

Ross (U. S. L. S.) 
Winter Pt. (U. S. I,. S.) _---..___.... 

ROSS (U. S. 1,. S.) .___-- - - - - - -  __-. - - -  
Rocky Pt. (U. S. L. S.) _______._.... 

3.570SS2 
3.213095 

3.437378 
3.208019 

3.315051 
3.322056 

3.902052 
3.7moo 

2.9sn08 
3.841272 

3.721636 
2 335539 

3.721191 
3.655616 

3.916478 
3.997531 

3.612572 
3.830015 

3.713907 
3.928870 

4.019w 
3. 897402 

3. M55W 
3.936482 

3,982579 3. G W 1 8  

4.0185R6 
3.781934 

8.358225 
3.892839 

3.682072 
4.070594 

3. GgoQU 
3.337653 

3. 875659 
3.5i2856 

3.838097 
3.330415 

3.240237 
3.630189 

3.341449 
4.044590 

3.942192 
3.891356 

3.517116 
4.223333 

3.917905 
3,926259 

3. i42743 
3. 65544J 

Meters 

3, in. 9 
1,633.4 

2,737. 6 
1,614.4 

2,065. 6 
2099.2 

7.980.9 
5,33i. 0 

971. 2 
7,839.2 

5, no. 3 
216.5 

5.262.5 
4,848. 6 

4. 637. 8 
956.0 

2,629.5 

8,104.5 

9,891.2 

12 830.5 

3.123.8 
2,445.7 

24.142.1 
Q, 569. 1 

5.080.5 
4,520.6 

8,250.5 
9,613.3 

4,098.0 
6,761. 1 

5,175.0 
8,508.8 

10,468.5 
7,895.9 

3,512. 1 
8,639.4 

4,862.0 
9.606.8 

10.436.0 
6.094.4 

2,281.5 
7,813.4 

4.809.2 
11,705.1 

4,895.4 
2,176. 1 

7, 510.3 
3, 739.9 

6,888.1 
2 140.0 

1,738.7 

2195.1 
11,081.3 

8,7.53.7 
7,786. 7 

3.2s9.4 
16,725.6 

8, m. 6 
8,438.4 

5,525.1 
4,523.2 

4,267.7 

Feet 

12.214 
5,359 

8,082 
5,297 

6.777 
6,887 

26.181 
17, 510 

3.1% 
25.719 

17. 291 
710 

17.265 
15,90i 

15,216 
3.136 

8. G2i 
32,451 

26.590 
4 2  095 

10,249 
8.024 

79,206 
31,395 

10, GGS 
14.811 

27,069 
32,622 

13.445 
22,182 

16.9% 
27,916 

34,345 
25,905 
11.523 
28,344 

15,951 
31,518 

34,239 
19,995 

7,485 
25634 
15,778 
38,599 

16,071 
i ,  139 

24.640 
12, no 
22,593 
7,021 

5. 704 
14,002 

7,202 
36,356 

28.719 
25,547 

10.792 
54,874 

27.157 
27.685 
18.121 
14,840 I 



GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED-Continned 

Burnt Point (No. n0) (U. S. L. S.). 
Harbor Island (No. 281) (U. S. L. S.). 

Raber (U. S. L. S.)---- ___________._ 
Fort St. Joe (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
Raber (U. S. L. S.) _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fort St. Joe (n. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  
HarhorIsland (No. 281) (U. S. L. S.)- 
Burnt Point (No. 220) (U. S. L. S.).. 

Raber (U. S. L. S.)- ________.___.._. 
Fort St. Joe (U. S. L. S.) 
Drummond (U. S. L. S.) ___.._._.___ 
Detour (IJ. S. L. S.) _____________.. 

Raber (U. S. I,. S.) .__._____.___._.. 
Fort St. Joe (U.  S. L. S.) ._________.. 

Fort St. Joe (U. 6 .  L. S.) ..____.___.. 
231 (U. s. L.S.) _ _ _ _ _ _ _  ~ ________._ ~ . .  

231 (U. s. L. S.) _______________.__... 
Fort St. Joe (U. S. L. S.) __._._._._._ 

narbor Lsland (No. 281) (U. S. L. S.)- 
Burnt Point (No. n0) (U. S. L. S.).. 

Detour (U. S. L. S.) ______________.. 
Fort St. Joe (CJ. S. L. S.) __________.. 

Dnunmond (U. S. L. S.) __________.. 
Detour (U. S. L. S.) ____._________.- 

Bacon Island (U. S. L. S.) ________._ 
Fort St. Joe (U. S. L. S.) ____._______ 

Station 

3.225352 
4.015451 

3.844543 
3.583o(M 

3.926598 
3.560469 

4.09YM1 
3.605099 

4.012316 
3.628430 

3.531270 
3.5(i5027 

4.1536% 
3.936998 

3.806477 
3.525364 

3.400287 
3.949634 

3.928968 
3.849016 

3.473330 
3.995275 

3.840541 
3 . W B  

3. G4140i 
3.722100 

218 (U. S. L. S. ) (Canada) ISM (m.) _________._._.__ 

219 (U. S. L. S.), 1894 (m.) ______.____________________ 

221 (U. S. L. S.), 18W (m.) .... ____________._._. -.-. .- 

222 (n. S. L. S.) (Canada), 1894 (m.) ___________.__._ 

223 (n. S. L. S.) 1894 (m.) ______._____________ ~ -.-..- 

225 (n. 5. L. S.) 1894 (m.) ____________________.-...-- 

231 (U. S. L. S.), 1894 (m.) ____._______________.--.... 

pl (n. S. L. S.), 1894 (m.) ....________________.--.--. 

~g (U. S. L. S.), 1894 (m.) _.._._______________----.-. 

232 (U. S. L. S.) (Canada), 1894 (m.) _______________. 

235 @. 5. L. S.), 1894 (m.) _ _ _ _  ~ ____________-_-------. 

245 (n. 6. L. S.), 1894 (m.) _____-.------------- - - - - - - -  

247 (u. S. L. S.), 1894 (m) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - -  

narbor Island (No. 281) (U. S. L. S.)- 
Bacon Island (U. S. L. S.). . ____.___ 

Bacon Island (U. S. L. S.) ... _ _ _ _ _ _ _  
253 (U. s. L. S.) ___________._._._.___ 

253 (U. S. L. S.) _______.___._._. ~ .___ 
Bacon Island (U. S. L S.). . -. . - __. - 
Racon Island (U. S. L. S.). __..__. . 
Harbor Island (No. 281) (U. S. L. SJ. 

Detour (U. S. L. S.) ____._______.___ 
Fort St. Joe (U. S. L. S.) ...___._._._ 

Fort St. Joe (U. S. L. S.) ..._._._._._ 
Bacon Island (U. S. L. S.) ____.___._ 

Bacon Island (U. S. L. S.). . .......- 
HarborIsland (No.281) (U. S. L. S.). 

Racon Lsland (U. S. L. S.).. . ___._._ 
Harbor Island (No. 281) (U. S. L.S.) 

Harbor Island (No. 281) (U. S. L. S.). 
Bacon Island (U. S. L. S.). . _ _  .-.-.. 
Harbor Island (So. 281) (U. 8.  L. S.). 
Bacon Island (U.  S. L. S.). ___.___ 

Bamn Island (U. S. L. S.) ______._._ 
253 (U. S. L. S.) _____.___._._______._ 

Detour (U. S. L. S.). _____._._._..._ 
Drummond (U. S. L. S.) ____.___.___ 

Bacon Island (E. S. L. S.). . .._.____ 
Drummond (U. S. L. S.) ..._______.. 

253 (E. s. L. S.), 1894 (m.) ____.__-__.-._._____...-... 

228 (U. S. L. S.) (Canada), 1891 (m.) .__._____._._.__ 

261 (U. S. L. S.), 18% (m.) __.___. ~ ._._._._____._._... 

263 (U. 6 .  L. S.), 1894 (m.) _ _ _ _ _ _  ._______._.__ ~ .-.-. . . 

267 (n. s. L. S.), 1894 (m.) ___..___._._...___._._..... 

m (U. S. L. S.!, 1894 (m.) 

273 (U. S. L. S.), 1894 (m.) ....__._.___._______._.... 

283 (U. S. L. S.), 1894 (m.) 

a35 (U. S. L. S.), 1691 (m.) ....__._._._..__._.___._ .. 

287 ( C J .  S. L. S.), 1894 (m.) 

291 (U. S. L. S.), 1894 (m.) 

Detour smokestack (U. S. L. S.), 1894 

Detour church (U. S. L. S.). 1394 ..._._._.___...___ 

3.858065 
3.479530 

3.941359 
3.805071 

3.353342 
3.328082 

3.227471 
3.800483 

3.913844 
3.B1396 

4.147901 
3.789181 

3. 7 B o  
3.834682 

3.542939 
3.407765 

3.384299 
3.432717 

3. G38399 
3.330235 

3.692335 
3.4Wd32 

3.081308 
3.4415s 

3.94757s 
3.47G314 

Latitude and 
longitude 

21 (U. S. L. 8.) _..__________..____.__ 
14. Ripley, Topsail Island (U. S. L. 

23 (U. S. I,. S.) ._____._____._._._____ 
14. Ilipley, Topsail Island (U. S. L. 

S.). 

S.). 

0 , ,, 
46 05 02.57 
83 53 28.96 

46 01 46.57 
83 67 27.33 

46 01 54.17 
83 56 0207 

46 07 55.34 
83 52 43.36 

46 02 20.17 
83 54 15.04 

46 01 32.83 
83 53 29.79 

46 00 32.86 
83 51 58.57 

46 00 42.27 
83 54 33.81 

46 01 33.72 
83 50 40.86 

46 07 32.54 
83 41 49.58 

45 69 16.89 
83 52 41.67 

46 03 36.28 
83 53 41.90 

46 04 17.46 
83 52 46.33 

46 04 46.15 
83 51 00.47 

46 08 10.25 
83 50 13.00 

46 03 33.10 
83 51 1407 

46 03 09.85 
83 50 48.92 

46 02 21.01 
83 49 39.90 

46 00 46.67 
83 46 47.93 

46 00 09.81 
83 49 01.00 

46 02 17.88 
83 47 28.31 

46 03 48.79 
83 47 32.50 

46 04 27.ffi 
K3 48 43.26 

46 06 08.00 
83 49 33.99 

45 59 38.02 
83 53 58.21 

45 59 57.38 
83 54 14.29 

3.1454330 
3.103Y24 

3.147991 
3.153839 

St. Marys River-Continued 

0 , t t  

218 55 54 
289 40 37 

125 18 41 
192 47 37 

116 48 21 
161 16 37 

315 09 23 
358 54 53 

107 00 20 
129 22 42 

323 20 50 
28 50 44 

116 21 24 
134 02 00 

153 15 27 
274 57 10 

41 37 48 
117 40 07 

3430904 
61 57 43 

109 14 52 
147 39 18 

340 42 07 
12 08 11 

290 10 13 
78 54 52 

294 27 39 
322 33 40 

354 38 58 
9 11 41 

187 26 30 
274 17 46 

w) 02 12 
270 07 11 

55 01 13 
106 13 30 

113 27 35 
144 17 10 

173 11 16 
215 47 18 

128 40 34 
231 35 41 

300 11 32 
i G  38 50 

303 46 34 
31 23 32 

0 16 37 
36 19 57 

105 45 00 
252 46 23 

m 37 17 
265 45 51 

0 , ,* 
38 56 30 

109 46 04 

305 15 30 
12 48 06 

296 44 08 
344 16 04 

135 14 17 
178 54 50 

2 8 6 5 4 5 0  
309 20 52 

143 21 58 
208 49 45 

296 14 16 
313 58 32 

333 13 51 
94 59 02 

221 36 52 
297 35 43 

163 10 26 
241 54 14 

289 13 18 
327 36 21 

1ffi 43 24 
192 07 21 

110 12 31 
259 51 58 

114 31 19 
142 31 42 

174 39 26 
189 11 07 

7 28 39 
94 18 57 

70 03 05 
90 10 42 

2 8 6 0 8 2 2  

2 9 3 2 0 2 3  
324 15 10 

353 10 52 
35 49 32 

308 39 03 
51 36 48 

120 12 42 
2% 37 22 

123 48 35 
211 22 55 

180 16 36 
216 18 54 

285 44 21 
72 47 51 

42 40 33 
85 47 31 

234 57 28 

Dlstance 

To station I- 
Logarithm 1 (meters) 

St.  Marys River, H a y  Lake 

Meters 

1.680.2 
10,362.2 

3,828.3 

8,445.0 
3,634.7 

12,446.3 
4, 028. 1 

10,237.6 
4 , m .  4 

3,398.4 
3,673.1 

14.252.3 
8,649.6 

6,404.4 
3,352.5 

2,513.5 
8,905.0 

8.491.2 
7,063.4 

2.973.9 
9,891.8 

6.926.9 
7, 189.5 

4,379.3 
5,273.5 

6, 991.1 

7,212. 2 
3,018.8 

8,736.9 
0,383.7 

2,256.0 
2,133.4 

1,6118.4 
6,316.6 

8,m. 6 
9,580.7 

14.057.4 
6,155.8 

6.178.7 
6,W. 1 

3,490.9 
2,557.2 

2.422.7 
2,708.4 

4.349. 1 
2,139.3 

4,9242 
3,136.4 

1.205.9 
2,764 1 

8. w. a 
2, W. 4 

Feet 

5,512 
33,997 

22,937 
12 560 

' 27,707 
11,926 

40,834 
13,216 

33,752 
13,945 

11.150 
12,051 

46,759 
28,378 

21,012 
10,909 

8,246 
29,216 

27, CJ8 
23,174 

9,757 
32,453 

P 726 
21,s 
14,368 
17,301 

23, m2 
9,904 

28, fs4 

7,402 
4 909 

5,539 

20,905 
31,433 

40, im 
20, 196 

20,271 
22, 422 

11.453 
8,390 

7,018 
8,886 

7,019 

1 0 , m  

3,956 
9.069 

29. 078 
9,824 

20, 

m, 724 

14,269 

16,155 

46 29 0250 
84 17 43.11 

46 29 n..w 
84 16 48.02 

112 59 23 
172 34 34 

50 4 1  49 
110 00 51 

292 58 39 
352 34 28 

236 41 09 
2900005 

1,390.6 
1, no. 4 

4,613 
4.676 I 1,406.0 

1,4251 



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

St. Marys Ricer, Hay L a k c C o n t i n u e d  

Back azimuth 

0 # #, 

1 s  14 22 
264 OS 42 

311 45 30 

31 4 i  40 

15 05 32 

07 28 32 

307 15 OF, 
8 01 09 

Station To station 

25 (I-. S. L. S.) ..................... 
1-4. Hipley, Topail Island (U. S. L. 

14. Ilipley, Topsail Island ( C .  S. I,. 

16 (U. S. I.. S.) .................... 

14. Ripley. Topsail Island (V. S. I.. 

4U ( G .  S. 1,. S.) .................... 

l ( U . S . L . S . )  .................. 
4 U ( U . S . L . S . )  .................. 

S.). 

S.). 

S.). 

16 (Canada) (V. S. L. S) ............................. 

4u (U. s. L. S.) ..................................... 

1 (C.S.L.S.) ....................................... 

6 (U. S. L. S.) ._........ ............................. 

3 (U. s. I,. S.) ...................................... 

8 (IJ. S. L. S.) ....................................... 

s(1j.S.L.S.)  ....................................... 

7 (U. s. L. s.1 ....................................... 

lO(U. S.L. S.)- ...................................... 

9 (U. s. L. S.).. ...................................... 

12 (U. s. I,. S.) ....................................... 

11 (V. s. I,. S.) ....................................... 

347 02 33 
49 15 41 

ZJO 01 OD 
322 02 30 

14fJ.S.L.S.) ...................................... 

13 (n. S. L. S.) ....................................... 

16(U.S.L.S.) ...................................... 

15 (U. S. L. S.) ...................................... 

18 (V. s. 1,. S.) ...................................... 

17 (U. s. L. S.) ...................................... 

20 pJ. P. L. S.) ...................................... 

75 (U. 8. I.. S.) ..................................... 

21 (U. s. L. S.) ...................................... 

73 (0. s. I,. S.) ...................................... 

76 (U. S. L. S.) ...................................... 

69 (U. S. L. S.) ...................................... 

6 i  (U. S. L. S.)- ..................................... 

n (U. s. 1,. S.)- ..................................... 

055 (U. 6. L. 8.) .................................... 

5 i p J . S . L . S . )  ...................................... 

053(U.S.L.S.)--. ................................. 

1 (E. s. I,. S.) .................... 

3 ( C . S L . S . )  .................. 

fi (U. S. I,. S.) .................... 

6 (L. S. L. S.) ..................... 

Latitude and 
longitude 

zT6 02 05 
312 55 51 

358 53 26 
74 54 17 

~ 

0 , ,, 
46 29 41.M 
81 16 39.73 

46 29 15.f4 
81 17 05.(% 

46 28 57.69 
84 18 08.61 

46 28 29.69 
6L 17 15.33 

40 28 0i.M 
81 1 i  52.02 

46 2i 58.17 
SI 16 40.85 

40 27 42.05 
6L l i  19.88 

I6 n 19.09 
&1 16 49.28 

46 n 26.30 
84 16 Ol.% 

46 27 42.14 
84 10 26.49 

46 26 34.45 
84 14 41.33 

46 ai 19.75 
84 16 00.10 

9 ( U . S . L . S . )  ...................... 
1O(U. S. 1,. S.) ...................... 

10 (IJ. S. 1,. S.) ...................... 
12(U.  S. L. S.) ...................... 

46 '3 01.29 
84 14 30.56 

46 25 0li.Z 
84 15 31.58 

46 24 40.61 
84 13 58.69 

46 24 1 9 . 3  
8L 15 25.18 

46 23 37.96 
84 13 35.73 

46 21 Ti. 3 s  
84 15 00.08 

46 22 46.56 
8.4 12 15.05 

46 21 4 8 . 3  
81 11 12.94 

46 21 0211 
84 13 21.72 

46 20 26.24 
84 10 33.a 

40 20 23.M 
84 13 31.0; 

64 11 02.1u 

46 19 22.z 
84 09 50.54 

46 19 54.81 
84 10 01.48 

40 19 39.9: 
84 On 27.7: 

46 I9 13.21 
6L 46.5: 

46 19 21.61 
84 07 59.5; 

46 19 3 0 . 3  

Azimuth 

0 , ,I 

18 14 a 
e8 09 31 

131 46 03 

211 4 i  21 

195 05 19 

247 2; 46 

127 15 45 
188 01 02 

167 02 45 
229 15 14 

loo 02 01 
142 02 55 

1 s  45 m 
237 33 40 

137 22 40 
188 14 39 

77 33 44 
106 18 39 

156 54 29 
200 59 S i  

9G 03 21 
132 50 49 

l i8  53 27 
rn 53 m 

106 37 07 
16i 20 41 

1M 53 c2 
217 43 52 

112 09 39 
139 45 07 

li4 39 53 
250 n 14 

137 56 46 
165 40 40 

334 23 51 

59 51 48 
109 01 48 

90 O i  11 
143 21 14 

152 21 18 
242 21 31 

I 2 2  52 24 
161 30 17 

228 19 46 
24% 4'1 34 

117 21 21 
199 34 1s 

100 03 16 
158 14 21 

353 59 37 
59 45 4 i  

48 31 .% 
i n  28 n 
100 36 19 
133 09 35 

70 43 13 
104 05 23 

3 45 M 0 (F. s. I,. S.) .................... 
57 34 w 1 8 ( U . f i . L . S . )  ..................... 

31i 22 18 5 (a. S. L. S.).. .................... 
8 14 45 8 (U. S. L. S.) ....................... 

257 X1 10 i (C. S. 1,. S.) ...................... 
286 17 4315!U.S.L.S.)  ....................... 

336 54 13 7 (U. s. L. S.) ....................... 
21 00 15 10 (U. S. L. S.) ...................... 

286 36 02 
Mi 20 33 

344 52 41 
3 i  44 36 

a 2  08 32 
319 43 39 

354 39 45 
i 0  28 16 

317 55 22 
345 46 23 

154 24 3 i  

n 9  50 2 i  
288 59 44 

2i6 05 05 
323 20 30 

332 20 45 
c2 23 04 

302 49 50 
341 38 49 

4s 21 2r, 
88 49 42 

297 19 34 
19 34 36 

02 29 
.US 13 58 

239 45 OR 

'222 31 35 
302 n 59 

rn 3.5 2q 
313 09 05 

250 42 39 
254 04 19 

i i 3  59 40 

11 (U. S.L.  S.).. ................... 
12 (U. 6. L. S.) ..................... 

11 ( U . S . L .  S.) ...................... 
14 (G. S. L. S.) ..................... 

13 (E. S. I,. S.) .................... 
11 (G.S. I,. S.) ..................... 

13 (F. S. I,. s.).. 
16 (U. S. L. S.) ...................... 

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

13 (C. S. I,. S . )  ................... 
16 (1:. s. I,. S.). ................... 

19. naylake (U. S. L. S.) ........ 

19. Hay Lakc (U. S. L. S.1. ........ 
17 (U. S. L. S.) .................... 

19. nay Lake (U. S. 1,. S.) ........ 
Zo(U.S.L.S.).. ................ 

19. Hay Lake (V. S. I,. S.). .... 
i 5  (U. S. L. S.) .................. 

19. Hap Lake (F. S. L. S.) ........ 
i 5  (U. S. I,. S.) ..................... 

i s  (E. s. L. S.) .................... 
73 (U. S. L. S.) .................... 

ifi (IT. S. I,. S.) .................... 
i 3 ( U .  S.L.S.)  .................... 

09 (IJ. S. I,. S.) ..................... 
73 (ti. S. 1,. S.) ..................... 

87 (E. S. L. S.) .................... 
69 (U. S. L. S.) ..................... 

67(U. S.L.S.) ..................... 
71 (U.  s. L. S.) ..................... 

67 (ti. S. L. S.) ..................... 
0 5 5  (U. S. L. S.) ................... 

57 (U. 6. L. S.) ..................... 
055 (U. 8. L. S.) .................. 

Logari t hn 
(meters) 

2. i5195(: 
3.1SO5iI 

3.107916 

3. nxmc 
3. lG?!lli 

3.100346 

3 154f158 
3. 156185 

3. l9R721 
3.014059 

3.18i940 
3.0ii508 

3. lfA5580 
2 9936.56 

2.983Si2 
3. O!JiOil 

3.014558 
3.233518 

3.0934iO 
3. 164527 

3.353552 
3.371 1% 

3.312898 
3.240917 

3.299861 
3. O X W i  

3.3G81i6 
3.32p116 

3. mm1 
3.603312 

3.16i210 
3.292343 

3. 567439 
3. Roo017 

3.46i.1'33 

3.441127 
3. 567228 

3.5:2;31 
3.315102 

3.3li10'3 
3.492431 

3.i34830 
3.4224958 

3.596931 
3.5i!J8?7 

3. 5,UiZi 
3.2XBili 

3.15360x 
3,327645 

3.04331 
3.li636G 

2. "15330 
2. Y?2180 

3.182548 
3.081J1 

3.077MG 
3. D K l i  

Distance 

hlpters 

w. ). 
1,516. (i 

1.252 1 

1, oFl2.1 

1,458.5 

1,446. 6 

1.42;. 9 
1,432. i 

I .  5%. 8 
1,033.0 

1.541. 5 
1.195.4 

1.474. 3 
885.5 

961. 5 
1. W. 5 

1 . a ~  1 
1,731.9 

1,210.1 
1.460.6 

2.2%. 1 
2350.6 

2 055.4 
1.741.5 

l,9??4.6 
1.049.4 

2.334.4 
2.125.7 

2.142 1 
4,011.5 

1.469.7 
1,960.4 

3,683.5 
1,995.5 

2 . 9 x  2 

2. 761.4 
3, %5. i 

3, i 3 i .  1 2m.€ 
2.075.4 
3, 107. i 

5.430.4 
2.m. 1 

3.952. C 
3, mil. 4 

3. Si. ( 
1.832.2 

1.424. : 
2,126. ' 

1. om.( 
1,500. < 

822 < 
8.3.1 

I ,  522. l 
1 , z x  I 

1,oGs.; 
1,814. 1 

Feet 

I ,  853 
4,970 

4,206 

3,485 

4. is5 

4, 746 

4, M5 
4, io0 

5.189 
3,289 

5.057 
3,922 

4.8% 
3.233 

3,161 
4,103 

3,393 
5,682 

4,069 
4,792 

7.405 
7, i12 

6.743 
5, 714 

0.544 
3.443 

7, m9 
8,084 

7.028 
13.161 

4,822 
6, 432 

12.118 
6.547 

9.627 

9.060 
12683 

12.261 
7. 286 

6.809 
10.1% 

li.816 
8.809 

1 2  %9 
12,468 

i i , 7 r ~  
6,011 

4.673 
6.976 

3,314 
4,924 

2 700 
2,808 

4,993 
3, a57 

3.4% 
6 , 3 i 8  



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

76 pJ. S. L. S.) ____...__._ ~ ...-...... 

76 W.S. L. S.) ..._...._.__.___...... 

78 (U. S. L. S.) ..._____._._____.._... 
77 (U. S.  L. S.) __..__._._.___.____._. 

78 (U. S. L. S.)  .... ____._. ~ ______.... 
79 (U. s. L. S.) ___.._._._. ~ ...-.-.... 

8opJ.s. L. S.) .._.._._____..._._._.. 

8O(U.S.L.S.)  ___....._._ ~ ._..._._.. 

73 (U. s. L. S). - .___.____.._._..._.. 

77 (U. 6. L. S.) ._..__._._..__._._._.- 

7 9 ( U . S . L . S . )  ___......._ ~ _.__._._._ 

81 (U. S. L. S.) ____..._.__ ~ ________.. 

82 (U. S. L. S.) ... . _..__._____..__._ 
80 (U. S. I,. S.) .... . __._._._._._.. . . 

82 m. S.  L. S.) ..._____._.___.___.. . 
&3(U.S.L.S.)  ..__._._... ~ .......... 

83 (U. s. L. S.) ....._........._._.... 
85 (U. S. L. S.) ___...._._._.._._.._.. 

84 (TJ. S. L. S.) ... _.__._.___.. -.. .. 
85 (U. S. L. S.) ..__._.__.._......._.. 

86 (U. S. L. S.) .... .-..... ~ ...-...... 
s s ( U . 6 . L . S . )  ___...._._. ~ .........- 

86 (U. S. L. S.) ..___.._._.____...__._ 
87 (U. S. L.S.) ..._____._._._._._..__ 

SS (U. S. L. S.) .__.______._._.___.... 
86 (U. S. L. S.) ___.._._._._____..__._ 

St. Marys River, West Neebish 

3.511277 
3.378293 

3.386601 
3.374959 

3.114202 
3.255836 

3.412506 
3.315944 

2.926154 
3.310483 

3.075511 
2950269 

2.745092 
3.056587 

2.858594 
2.801204 

2.806650 
2.517330 

2.782945 
2.75rr38 

2. Ri0308 
2.825754 

3.055558 
3.04&?09 

2.810421 
3.128555 

Station 

88(U.S.L.S.)  .__._-.-..._._._._.- - -  
89R (U. S. L. S.) __..______._._._..__ 

114 (n. S. L. S.) .__....__._._._._.___ 
88 (U. S. L. S.) _.__._._____....__._.. 

114 (U. 9. I,. S.) ...._..__.___._..__._ 
107 (U.S. L. S.) .______.....___.__.-_ 

112(U.S.L.S.) _____._....._._._.- - -  
107 (U. S. L. S.) ___._..__.__ ~. _____.. 

112 (U. S. L. S.) 
105 (U. S. 1,. S.) ...._._..._._._._.___ 

110 (0. 5. L. S.).-. 
IO5 (U. S. L. S.) ____.._____._._______ 

110 (U. 9. L. S.) ._.._..._._._._.. - - _ -  
103 (U. S. L. S.) ...____._..._.___._._ 

108 (n. 5. L. S.) .._._..._._..._.- --.- 
110 (U. S. L. S.) __.._._____.___._._ _ _  
lOs(U.S.L.S.)  _..._..._._.___.- - - - -  
101 (U. S. L. S.) .._____..__._..____._ 

106 (n. 9. L. S.) __.__._.___..._..._ _ _  
101 ( u .  8. L. s.) _______..._.___._._._ 

Latitude and 
londtude 

3.032975 
3.076214 

2 837892 
3.177433 

2.930'103 
2992789 

2.895089 
3.012441 

2.867713 
2.920140 

2.i96341 
2 go8872 

2.943306 
2.927946 

2.998725 
3.193970 

2.800377 
3.113060 

3.361033 
3. i3in*s 

0 , t, 

46 19 19.77 
84 11 30.61 

46 19 05.22 
84 13 19.44 

46 18 39.38 
84 12 31.42 

62 (TI. S. L. 8.) (Canada) ._.____._._..____._._._____._ 

60 (V. S. L. S.) (Canada) __.._.___.___. ~ ._______.___._ 

69(U.S.L.8.) .______________.____-.-----.---.------- 

98 (U.S.L.6.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
W(U.8.L.S.)  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

46 17 41.49 
84 13 20.20 

46 17 33.62 
84 12 4246 

46 17 06.52 
84 12 58.85 

46 I6 23.72 
84 06 37.01 

46 17 31.08 
84 06 38.14 

46 17 30.68 
84 07 34.58 

46 13 44.17 
84 05 33.72 

46 14 13.06 
84 07 52.07 

46 17 18.95 
84 12 38.07 

46 17 00.89 
84 12 24.11 

46 16 58.21 
84 12 39.00 

46 16 42.40 
84 12 22 18 

46 16 46.25 
84 12 01.04 

179 20 02 
199 15 59 

8 9 2 5 2 3  
1692938 

46 16 11.02 
84 11 54.44 

46 16 20.74 
84 11 27.71 

6 2 P . S .  L.S.) _..____.__.___________ 3.318105 2 0 . 2  
61 (U.S. L.S.) ____._.___._._______.. 3.379609 2,396.7 

Gl(U.6.L.S.)  _._._-._..._____-----_ 3.359555 2288.5 
so(U.S.L.9.)  ____._._____..__.__.__ 3.082125 1,208.2 

46 15 4216 
84 11 26.04 

46 15 45.80 
84 10 54.32 

46 15 16.36 
84 11 11.85 

46 15 15.22 
84 10 35.22 

46 14 54.10 
84 10 59.36 

46 14 49.12 
84 10 31.05 

46 14 26.08 
84 10 5252 

46 14 18.70 
84 10 07.21 

46 14 07.78 
84 11 05.08 

46 13 47.68 
84 09 2250 

40 11 08.50 
84 10 45.37 

Azimuth 

0 , ,, 
127 27 41 
210 47 55 

174 08 13 
259 03 50 

226 12 OB 

180 21 49 
210 17 01 

106 44 36 
186 38 05 

155 10 00 
Po 12 51 

46 19 46 
127 39 29 

103 55 59 
151 50 06 

181 46 44 
255 n 45 

143 36 40 
175 51 32 

75 15 58 
132 27 15 

148 28 55 
172 35 36 

62 19 43 
119 49 41 

in 50 24 

145 41 25 
178 16 49 

80 36 59 
121 10 45 

159 07 45 
202 26 35 

92 34 33 
156 34 51 

158 43 22 
218 24 59 

104 14 27 
173 40 19 

170 23 00 
212 52 45 

lcn 12 51 
134 22 53 

206 31 32 
254 55 49 

105 41 33 
135 00 07 

Back azimuth 

0 I ,, 
307 26 14 
30 48 36 

354 08 05 
79 05 09 

307 49 49 
46 12 53 

0 21 49 
30 17 36 

2864409 
6 38 13 

335 09 43 
20 13 01 

226 19 32 
307 38 58 

283 55 35 
331 49 56 

1 46 45 
75 27 56 

323 36 28 
355 51 31 

255 15 43 
312 26 59 

328 28 38 
352 35 31 

242 19 24 
299 49 02 

325 41 05 
353 16 48 

260 36 36 
301 10 02 

339 07 35 
2 2 2 6 4 8  

272 34 06 
336 34 37 

338 43 13 
38 25 17 

254 14 06 
353 40 16 

3502304 
32 53 01 

283 12 18 
314 22 15 

26 31 41 
74 56 31 

285 40 19 
314 59 35 

To station 
Logarithm 
(meters) 

St. Marys River, Little Mud Lake 

3 19 22 
77 23 49 

359 20 02 
19 16 26 

269 24 47 
a49 29 24 

72 16 08 

'230 44 07 
34 01 41 

I Distance 

Meters 

3.245.5 
2369.4 

2 435.6 
2371.1 

I. 300.8 
1.8023 

2 535.3 
2069.9 

843.6 
2044.0 

1,189.9 
891.8 

556.0 
1, 139. 2 

722.1 
6327 

640.7 
329.1 

606. 7 
572 5 

468.1 
669. 5 

1,136.5 
1,097.0 

1,344.5 
646. 3 

1,078. 9 
1. 191. 8 

683.5 
1,504.6 

852.7 
083.5 

785.4 
1,020.1 

'137. 4 
8320 

625.7 
810.7 

877.6 
847. 1 

997. 1 
1 , m .  0 

631. 5 
1.297. 4 

2.296.3 
1,354.7 

183 19 20 63(U.S.L.S.) ___.____....._..____.. 
257 23 22 I 61 (U.S. L.S.) ____._._____._____..__ 

252 13 35 Winter Point (U. S. L. S.) _.________ 3.679288 4.778.5 I /  
106 45 47 9S(U.S.L.S.)  .._.______._____._.___ I 3.490778 
214 00 48 I Winter Point (U. S. L. S.) ._______._ 

3,095.8 
2834.3 3.452440 I 

Feet 

10.648 
7,639 

7,991 
7,779 

4,268 
5,913 

6,791 
a 482 

3.904 
2926 

1,824 
3.738 

2.369 
2 Oi6 

2 102 

1, (rJ0 
1,878 

1.536 
2 197 

3, 729 
3,599 

2 120 
4.411 

3, 540 
3,910 

2 259 
4,936 

2, 798 
3. m 
2 577 
3,376 

2,419 
2, 730 

2053 
2660 

2 879 
2,779 

5, 128 

2 072 
4.257 

7,534 
4,445 

3,271 

3,839 
2,741 

6,825 
7,863 

3,964 
7,508 

15,677 

10,157 
8,299 



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

St. Marys River, Little Mud Lake-Continued 

98 (U. s. 1,. S.) --.. .___._._...__..___ 
97 (U. S. L. S.) ____.___._.___.______. 

97 (U. s. L. S.) _.....__..._...__.____ 
95 (U. S. L. S.) ________...__..___._._ 

72 (U. S. I;. S.) ... _..__._.___.__..... 
95 (U. s. L. S.) ____.._....___._____.. 

i 2  (U. S. L. S.) _._.._..._..____..._.. 
66 (U. S. L. S.) ___..._...._____..__.. 

66 (U. S. 1,. S.) _....__.....____..__.. 
70 (U. s. L. S.) __..__....._.___._._.. 

68 (U. S. L. S.) ___.._....._._._...... 
65 (U. s. L. S.) ___.__...___....__.... 

66 (U. S. L. S.).-- __._.__.._..._..._ 
63% (U. S. L. S.) ___.__._.__..___.___ 

ffi (U. S. L. S.) .__.__._.___...__..___ 
G3 (G. S. L. S.) .___.___._._ ____.___._ 

M ( U . S . L . S . )  __._..__..._____...... 
63 (u. s. L. s.) ____._.._.._.___._._.. 

Station 

3. .%.0718 
3.359898 

3.372933 
3.265753 

3.382875 
3.211023 

3.259557 
3.161687 

2.988779 
3.096418 

2.884693 
2.717003 

2.96fXKl 
2 7 4 4 1  

2.953431 
2.906701 

3.039009 
3.092382 

Latitude and 
longitude 

23(U.S.L.S.)  
4 

5 22 (U. S. L. S.) (Canads) .____._____._.______-------.- 

I 
& 31 (U.S.L.S.)  

1 3 3 ( U . S . L . S . )  ~ ._____._______._____--.- 

-a -4 

0 

24 (U. S. L. S.) (Canada) 

35(U.S.L.S.)  ~ ._._________._.___.. 

3 i  (U. S. L. S.) 

26 (U. S. L. S ) (Canada) _ _ _ _ _ _  ~ 

28 (U. S. L. S.) (Canada) 

39(C. S. L. S.) --._.-.------_._._._...~.~.~.~.-.~.-~~.- 

30 (U. S. L. S.) (Canada) 

41 (C. S. L. S.) _____._._____..._______._.___.__._.-._._ 

32 (U. 8. I,. S.) (Canads) 

34 (u. S. L. S.) (Canada) _ _ _ _  ~ 

43 (U. S. L. S.) 

45(U.S.L.S.)  

95 (V. s. L. S.) .___.._......._._.___----...-.-.------ 

72 (C .  S. I,. S.) (Canada) __..___._______..__._______. 

66 (U .  S. 1,. S.) (Canada) _..._._..______..._._______. 

70 (U. S. 1,. S.) (Canada) ....___._______._._.-----... 

65 ( C .  s. L. S.) .._..._....._..._..__---..-...------.. 

my2 (V. s. L. S.) _......_......_._._.__.._._._.___... 

63 (U. s. L. S.) ___..._._......._._.-----.-.---.----.. 

64 (U. S. I,. S.) (Canada) __......______.._.._________ 

61 (6. 8.  I,. S.) 

1M (C. s. I,. S.) 

46 30 05.03 
64 14 67.72 

46 30 .10.94 
84 15 05.69 

46 30 20.44 
84 14 47.11 

46 30 48.26 
84 14 29.71 

46 31 20. 13 
84 14 22.n 
46 31 05.89 
81 14 05.42 

46 31 44.22 
8 4  13 25.73 

46 31 54.81 
8% 14 01.39 

46 32 25.58 
81 13 21.92 

46 31 59.2G 
84 13 03.G5 

46 32 48 19 
84 12 15.59 

46 32 09.18 
81 12 15.90 

46 32 58. 52 
8L 11 19.62 

46 31 56.83 
81 10 36.21 

46 31 10.52 
84 11 12.59 

46 31 29.06 
84 09 03.L)I 

0 , ,, 
46 15 17. 16 
84 06 5.9.20 

46 14 30.34 
84 06 04.76 

46 15 48.37 
84 05 57.07 

46 15 14.m 
84 05 00.19 

46 15 17.62 
84 06 07.33 

46 15 30.87 
84 06 P48 

46 15 45.89 
84 06 40.18 

46 1G 09.89 
84 06 25.29 

46 16 17.81 
84 07 15.09 

46 13 06.39 
84 14 08.07 

18 (U. s. 1,. S.) .___.___.-. ~ ._._._._ .- 
20(U.S.L.S.) 

29 (U. s. L. S.) _._.__._._._._._._._._ 
20 (U. s. L. S.) 

20(U.S.L.S.) ___.. ~ ._._._._._.__-.- 

29 (U. s. L. S.) 

29 (U. S. L. S.) __________._____._._.- 

22 (U. S. L. 3.) _.____.___.___._.___.. 

33 (U. S. L. S.) __....__.___._._.___ .- 
!E (U. S. L. S.) ._____._._._._._.___.- 

33 (n. s. I,. S.)- __.__..._._._._. ~ .-._ 
24 (U. 6. L. S.) ______._._.___.___._.- 

35 (n. S. 1,. S.) ._._._._._.___._._...- 
24 (U. S. L. S.) ____._._._._._.___.___ 

37 (U. S. L. S.) _____.___._._...__ _.._ 
2: (U. 9. L. S.) 

37 (U. s. I,. S.) .__.._..._..._._._..__ 
25 (U. s. L S.) 

37 (G. S. L. S.) 
28 (U. 9. L. S.) ... 

39 (U. S. I,. S.) 
23 (G. S. L. S.) __..__._._._._._._.... 

28 (n. 9. L. S.) 
30(U.S.L.S.)  ~ . .  

41 (U. S. L. S.) ..__._._._._._.___._.. 
30 (U. S. L. S.) 

41 IU. s. I,. S.) __....._._._._....__.. 
32 (U. 8. L. S.) ___...__._._._._._.___ 

41 (U. S. L. 9.) _.___ 
34 (U. S. L. 9.) 

34 (U. S. L. 8.) 
43 (U. s. L. S.) _____.__._._______._.. 

Azimuth 

3.185582 
2.885542 

3.051101 
3.017569 

2.721764 
2.997939 

3.16sozi 
2313951 

2.937915 
3.184751 

2875804 
2759348 

3. 162834 
3.153805 

2.9%7570 
3.058923 

3.107001 
3.117973 

2.820210 
2.951803 

3.201299 
3.197650 

3. 174725 
3.09(#115 

3.237.520 
3.091433 

3.331102 
3.322316 

3.35.W7 
3.211312 

3.4381.17 
3.331678 

0 , tt 

32i 45 51 
30 15 07 

76 56 55 
141 37 48 

3 51 43 
53 39 20 

41 01 45 
135 25 54 

193 01 40 
274 11 37 

225 12 32 
321 34 39 

265 15 53 
320 44 18 

317 42 49 
2.3 16 53 

282 54 40 
322 48 55 

Back azimuth 

0 , ,, 
147 46 52 
210 14 23 

233 55 A i  
321 37 Oi 

183 54 43 
233 38 36 

221 01 05 
315 25 19 

13 01 47 
91 12 19 

45 12 50 
141 34 50 

85 16 24 
140 44 31 

137 43 OR 
203 16 42 

102 55 I6 
142 49 20 

Distance 

To station 

(meters) 

l- 
Meters 

3,394.0 
2290.9 

2,360.1 
1,844.0 

2414.8 
1,625.6 

1,813. 7 
1,461. 1 

974.5 
1,248.6 

i66.8 
522.3 

Qui. 4 
599.0 

898.3 
806. 7 

1.034.0 
1,237. o 

Feet 

11,135 
7, 516 

,, I 4 3  
6,050 

7,923 
5,333 

5,950 
4, 794 

3,197 
4,096 

2516 
1,714 

3,039 
1,965 

2 947 

3,539 
4,058 

- -  

2 647 

St. Marys River, Lake George 

27 (U. s. L. S.) ~ 

P (U. S. L. S.) (Canada) 

I 4 6  29 32.481 83 44 481 263 44 01 W(lJ.S.L.9.) 3.149095 1,400.6 4,625 
8 4 1 5 4 2 3 2  1 3 6 2 9 4 2  3 1 6 2 9 2 5  I l I (U.S .L.S . )  I 2 . W % )  738.81 2,424 

9 57 05 
46 21 24 

72 11 04 
106 43 18 

350 12 2% 
31 31 35 

25 25 49 
75 10 00 

?4 06 29 
14 00 08 

8 3 3 0 0  
37 43 58 

43 31 02 
139 56 36 

35 38 07 
58 32 15 

291 37 36 
20 05 34 

3 38 19 
43 36 37 

45 21 03 

34 Oi 55 

154 n 51 

63 43 a? 

109 47 59 
Is0 18 31 

38 12 30 
75 01 39 

100 11 01 
154 06 05 

143 19 21 
208 27 34 

79 55 55 
116 16 59 

189 50 55 
226 21 00 

252 10 15 
286 42 53 

170 12 31 
211 31 17 

205 25 41 
2 5 5 0 9 2 7  

2 0 4 0 6 0 3  w 59 39 

185 32 55 
217 43 26 

223 33 44 
319 56 23 

215 32 38 
238 31 33 

111 38 04 
200 05 20 

183 3 16 
223 36 03 

225 23 52 
331 23 41 

214 07 23 
213 42 15 

288 47 11 
0 18 31 

218 11 49 
25.5 00 5s 

334 05 34 

28 28 00 

259 54 23 
290 15 53 

280 09 49 

323 18 35 

27 RJ. S. L. S) ..______._._..______.. 3.035110 
18(U.S.L.S.) I 3.000034 

1.244.8 
1,ooo. 1 

1 533.1 
768.3 

1125.0 
1011.3 

5273.9 
995. 3 

1 462.3 
820.3 

995.2 
1,530.2 

751.3 
574.6 

1454.9 
1,425.2 

886.3 
1,140.0 

1.279.4 
1,312.1 

6Gl. 0 
901.2 

1.825. 2 
1,576.3 

1.495.3 
1, m. 5 

I, 933.7 
1,%3 

2,158.3 
2, 117. 5 

2,258.6 
1,626.7 

2. 742 4 
2. 145. 2 

4,084 
3,281 

5, a30 
2 521 

3,691 
3,416 

1,729 
3,265 

4.798 
2,691 

3.265 
5,020 

2,465 
1, WJ 

4, 773 
4.676 

2% 
4,197 
4,305 

2,169 
2,957 

5,988 
5,172 

4,906 
3,952 

6,361 
4,050 

7,081 
6,947 

7,410 
5,337 

8,997 
7,041 

CI 
w co 



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

St. hfarys River, Lake George-Continued 

I Distance 

Statim To station 

45 (U. S. L. S.) 
31 (V. S. L. S.) 

4s (U. s. L. S.) 
40 ( V .  S. L. S.) 

40 (u. s. L. s.). _ _  _.______......_.___ 
42 (U. S. 1,. S.) ... _.________...__ .... 

I i  (U. S. L. S.).. .. 
42 (U.  s. L. S.) 

47 (C. S. L. S.). ~ ........ .. 
4 4 ( U . S . L . S . )  .... __._...___._._.... 

41 (U. F. 1,. P.).. 
4G (ty. S. L. S.). ~ . . -.. . -. . 

49 (U. s. L. S.)..- 
46 (V. S. L. S.).. 

49 (U. 8. L. S.).. 
48 (V .  S. L. S.) 

51 (U.  S. L. S.)..- 
48 (U. S. L. S.) 

48 (U. S. L. S.). . 

_._..__._._ 

. 

. 

53 (U. s. L. S.) .___..____._..__._.... 

53 (U. s. L. S.).. 
50 (U. s. L. S.).-- 

54 (U. S. L. S.) 
50(U.S.L.S.)  -. 

. 

. 
.. 

M (U. S. L. S.) 
52 (U. S. L. S.) 

_ _ _  

40 (U. S. L. S.) (Canada) ~ _.__ ~ _____.__.____._ 

42 (U. S. L. S.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ -.-... 

47 (U. S. L. 6.) ._________ ~ _ _ _ _  ~ ____.. . 

44 @J. S. L. S.) (Canada) 

46 (U. S. L. S.) (Canada) 

49 (U. s. L. S.) 

48 (E. S. L. S.) (Canada)-. . __._. 

51 (U. S. L. S.) 

53 (IJ. s. L. S.) 

50 (U. 6. L. 6.)  (Canada) -... 

54 (U. S. L. S.) (Canada) 

52 (U. S. L. S. (Canada) 

66 (IJ. S. L. S.) (Canada) 

~ __________.-- -----. 

~ 

Logarithm 
(meters) 

3.500724 
3.61603 

3.ws235 
3.491615 

3 . 6 2 ~ ~  
3.63291i 

3.i2F,i92 
3.556265 

3 824991 
3.672535 

3.814720 
3. M25i9 

3.904881 
3.87iGi5 

3. i69615 
3.ilS5iG 

3.75020(1 
3.428614 

3.3963:s 
3.411031 

3. co29s2 
3.46984c 

3.267685 
3.303349 

3.455120 
3.514i31 

Latitude and 
longitude 

s@. S. L. s.) 

58 UJ. S. L. S.) (Canada) 

0 5 1  (0. S. L. S.) 

0 6  (U. S. L. S.) (Canada) ._.___._.____________ ~ --.... 

Ol9(V.S .  L.S.) ____.___._._________.---.----.---.-.. 

021(U.S.L.S.)  .______-.__.________-.---.-- ~ __..___. 

34R (U. S. L. S.) (Canada) 

023 (U. 6. L.9.) _ _ _ _ _ _ _ _  ~ ___.___.___.________---.-.-.. 

0 8  (V. s. L. S.) (Canada) .---._________ ~ ___._____. . . 

O W ( U .  S.L.9.) ___________.___._._.___________...... 

010 (V. S. L. s.) (Canada) _--...___.___.___.__-.---. 

10R (U .  S. L. 9.1 (Canada) _-____.____ ~ ___.___........ 

012 (U. S. 1,. S.) (Canada) .-.-. ~ ._._._________..... . 

12R (U. S. L. 6.) (Canada) _--. ~ .________.______.... .. 

014 (U. S. L. S.) (Canada) .-____._____.___._.______.. 

38 (U. S. L. 6.) (Canada) _____..______.___._.-.____. .. 

36 (u. S. I,. s.) (Canada) _________________.___._....._ 

Manchester shoal crib (U. 9. L. 9.) _____________._. . .. 

0 1 ,t 

46 32 48.22 
?4 O i  36.90 

46 31 44.99 
84 05 43.78 

46 30 39.22 
84 08 41.32 

46 29 47.38 
64 04 42.8.1 

46 25 39.13 
84 05 4i.N 

46 28 09.35 
84 09 10.03 

48 23 ,W.M 
84 O i  50.54 

46 25 16.70 
84 11 20.99 

46 22 40.41 
84 09 05.w) 

46 22 31.53 
84 07 09.i6 

46 20 56.09 
84 07 14.11 

46 21 39.15 
84 ffi 13.88 

46 19 57.44 
84 05 31.03 

46 19 i9.7a 
84 06 53.81 

46 18 30.68 
84 00 18.58 

46 19 1267 
84 07 35.91 

46 33 21. W 
84 09 35.09 

46 31 33.33 
84 11 33.33 

46 31 22.60 
84 10 42.29 

46 32 00.05 
81 IO 35.95 

46 31 Z . 4 1  
84 W 47.15 

46 31 48. Oi 
84 09 30.85 

46 31 44.30 
84 08 58.29 

46 31 S3. 61 
84 08 53.35 

46 31 54.51 
84 08 51.86 

46 32 00.50 
E1 08 21.25 

46 32 01.37 
64 08 1457 

46 31 56.42 
84 07 60.W 

46 31 46.97 
64 07 aL44 

46 32 16. m 

46 31 41.W 
W 07 39.74 

84 09 07.77 

54 (U. 9. L. 9.) ____________________ 
58 (U. s. L. S.) ____________________ 
55 (U. s. L. S.) ~ 

Mi (u. S. L. 5.) 

0 , tr 

36 47 42 
G i  2 i  24  

R2 17 36 
121) 01 03 

199 00 37 
211 45 33 

107 29 53 
160 10 m 
146 19 30 
199 11 4.1 

210 48 0 3  
2so 11 33 

167 48 10 
200 12 49 

208 21 22 
300 44 09 

149 04 39 
216 42 30 

96 19 40 
160 14 18 

143 31 31 
181 48 18 

4 4 0 3 2 0  
143 33 28 

3.4770% 
3.325989 

3.228712 
3.457213 

129 23 15 
183 44 26 

34 (U. S. L. S.) _.______.____..__..._ 
32 (U. S. L. S.) _._.___.._._._._._._.. 

41 (U. S. L.S.) .....__.._..._._._.. . 
34 (u. S. L. S.) ......._._._._._...___ 

019 (U. S. L. S.). . -. -. . -. ..-. . . -. . . 
34 (U. s. L. S.) ..._...__.__..____._.. 

43 (G. S. L. S.) ._......_.._..__..._.. 
41 (U .  S. L. 8.) ....._._._._._._._.... 

021 (U. s. L. S.) 
34 (u. s. L. s.) ........._..._._._._._ 

45 (u. S. L. S.) .....- ..-...-.....-.. 
43 (u. S. L. s.). ......- ..-.. . 

_.__..... 

lil 41 2i 
2 3 6 4 2 0 6  

153 34 21 
200 47 23 

26 21 49 
r2 00 24 

140 39 54 
239 11 5c 

106 50 % 
186 59 os 
21 02 5s 
97 33 02 

90 18 09 
135 49 39 

321 58 21 
61 52 27 

16 05 45 
99 32 18 

m 45 02 
11 27 SS 

274 10 31 
18 49 3 i  

41 50 16 

2i8 55 33 
45 06 41 

190 22 18 
277 25 26 

76 00 4 i  
159 54 51 

2% 56 32 
358 32 03 

129 19 12 
267 3G 57 

2i8 06 10 

3.4~7377 
3.369515 

3.155660 
3.151116 

3.055553 
3.027253 

3,2318(M 
3.332106 

3.085356 
3.170855 

2.935862 
3.390i69 

Back azimuth 

45 (E. S .  L. S.). ... ..-...... -...... 
0 8  (V. S. L. S.) ._.._._.___ 

42 (G. S. L. S.) ..... ...-...-...- ... 
45 (V. S. L. S.) ..._..._....._..._.. 

42 (U. s. L. S.) 
45 (G. S. L. 8.) ....._..._._._....._.. 

42 (V. S. L. S.) .............-...-. .. . 
45 (V. S.L.  SJ-. ....._.---..._.... 

42 (U. S. 13. 6.) ..... ... 
45 (U. S. L. S.) .......__....._.._._ 

40 (E. S. L. S.)  
42 (U. S. L. S.) .._..__.._..._..._.... 

... -.-... .- . 

. 

4s (U. 9. L. S.) .....__.._..._..._ .... 
40 (U. s. L. S.)  .... . . ._._._..._ . . . .. 

39 (U. 9. I,. S.) .....___._......._.. 
45 (U. s. L. S.) ......._._ .. .-._._.... 

12R (U. S. L. S.) .._.__.__.._...___._ 
12 (U. 8. L. S.) ..__._.___._._.___._.. 

. 

0 8 ,, 
216 4G 38 
247 23 41 

262 15 10 
308 59 41 

19 01 21 
61 4 i  42 

2.76i[)(wj 
2.847312 

3.6Oi3Z6 
2.95OZi8 

3.604113 
2.907599 

3.530181 
3.154129 

3.512297 
3.188788 

3.211114 
3.435592 

3.4262% 
3.301032 

3.44m2 
3.189418 

2.9Y2059 
3.393294 

2% 27 00 
310 1s 3fi 

3% l i  21 
19 12 31 

100 14 00 
ra 51 22 

317 4 i  42  
20 23 1s 

29 22 6i 
120 46 42 

329 03 01 
36 43 25 

276 18 Ifi 
340 13 48 

323 30 io 
I 48 21 

224 02 36 
323 32 48 

3 0 9 2 2 0 0  
343 43 55 

351 41 10 
56 43 06 

3333358 
20 47 57 

208 21 04 
251 59 oL1 

320 39 23 
59 12 31 

286 55 51 
6 59 09 

277 31 49 

2 i O  17 30 
315 49 04 

141 5R 39 
241 51 13 

1W 05 39 
259 31 51 

03 47 19 
197 27 49 

94 12 4 i  
138 49 27 

9S OR 0% 
221 40 44 

9s 57 22 
225 06 CH 

10 22 2!3 
97 26 58 

255 50 19 
339 54 n 
108 58 01 
178 32 04 

309 18 4 1  
87 33 21 

mi 02 2s 

hleters 

3, 167. 6 
4, 13i. 2 

4,347. 5 

4,213.3 
4,294.8 

5,330.8 
3, 85i. 1 

6,681. 3 
4, 193.3 

6,5Z. 1 
4,391.2 

3, 101. s 

s. 033.1 ,, 545.3 

5.883.2 
5,230.9 

5,626. 1 
2,683.0 

2.490.9 
2,576.5 

4.00s. 3 
2,950.1 

1.852. 2 
2,010. i 

2.851.8 
3, 271. 4 

3,003. : 
2, 118.3 

1.603.1 
2,865.6 

2.933.4 
2,341. 6 

1.431. 1 
1,417. 2 

1. 137.2 
1, OOL. 8 

2,148.4 

1,162. 4 
1.482. a 

862. i 
2 459.1 

586. a 
i03.6 

4,018.8 
891.8 

4,019.0 
928.1 

3,339. 9 
1,427.0 

3,253.0 
1,514.5 

1,626.0 
2, i26.4 

2,668.2 
2,013. 9 

2,779.0 
1,548.6 

959. s 

1,717. 1 

2,473.4 

Feet 

IO, 392 
13,5i3 

14, XA 
10, l i6  

13.823 
14,091 

17,489 
12,655 

21.927 
13, i58 

21,414 
14,407 

x. 355 
24, i55 

19.302 
E, 162 

18.458 
8,802 

8.172 
a 453 

13.151 
9, 6i9 

6,077 
6,597 

9.356 
10,733 

9,854 
6,950 

5.555 
9.402 

9. 624 
7,882 

4.695 
4.650 

3, i31 
3,493 

5,034 
7,049 

3,814 
4,862 

2.830 
8,068 

1.923 
2,308 

13,283 
2.925 

13.186 
3,045 

11.122 
4.682 

10, 673 
5,067 

5,335 
8,945 

8, iM 
6, Mi 

9,117 
5,081 

3,148 
8,115 h 



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

St. Marys River, La te  George-Continued 

Station Latitude and 
longitude 

027 (U. S. L. S.) __._____.._.___.__....---.-------..-- 

016 (U. S. 1,. S.) (Canada) .__._...._____..._ ~ _ _ _ _ _ _ _ _  
0 1 8  KJ. S. L. S.) (Canada) _____..____________.___.... 

020 (U. S. L. S.) (Canada).-. ______....._._. ~ .-...... 

029 (U. S. L. S.) ___._________.___....__....__________ 

022 (U. S. L. S.) (Canada).. __.____._..__..__._..__.. 

031(U.S .L.S . )  ______._____.____.._______________ _ _ _  
Church Point crih light (U. S. L. S.) __________.._ ___. 

42s (U. S. L. S.) (Canada) .___...___._.____.___..___. 

46R (U. S. L. S.) (Canada) ... _ _  .___.__ ~ __________. .-. 

49R(U.S.L.S.)  _______._ ~ _______..._._.____..--.... 

Crib light @ a d  of flats) (U. S. L. S.) ____._.___ _...__ 

033 (U. S. L. S.) __._____.__.________---.---.-.------- 

46 26 2 1 . 3  
64 11 06.33 

46 24 46.02 
84 09 34.16 

46 24 51.19 
64 os 12.06 

46 24 46.01 
84 09 34.24 

46 24 51.11 
84 os 12.11 

46 24 45.92 
84 09 34.28 

46 24 23.85 
84 10 58.46 

46 23 59.58 
84 08 34.85 

46 23 10.96 
84 08 43.56 

46 23 25.71 
84 07 43.74 

46 29 41.37 
84 15 57.33 

46 22 41.19 
84 08 37.84 

46 22 07.20 
84 07 59.36 

46 21 05.18 
64 07 47.60 

46 21 24.92 
84 07 26.34 

46 21 30.45 
84 08 08.77 

46 20 40.21 
84 07 40.31 

0 f ,, 
46 31 32.35 
84 07 42.99 

46 31 31.94 
84 07 19.49 

46 31 16.72 
84 07 19.40 

46 31 (8.63 
84 07 01.94 

46 30 59.48 
84 Cn 08.21 

46 30 50.64 
84 06 44.60 

46 30 22.88 
84 08 24.09 

46 30 14.77 
84 06 46.01 

46 30 10.14 
84 01 52.02 

46 27 39.22 
84 05 46.90 

46 28 01.45 
81 09 10.27 

46 26 01. 04 
84 09 22.T 

46 25 56.93 
84 10 35.05 

Azimuth 

40 (G. S. I,. S.) ___..._.._..__...._.._ 
42 (U. S. L. S.) ...___.._.___________. 

40 (U. S. L. S.) ___._..._.___.___.._.. 
42 (0. S. L. S.) ____.___._____________ 

40 (U. S. L. S.) ___. ._____.________._. 
42 (U. S. L. S.) .__._____________..._. 

40 (U. S. L. S.) .___._________________ 
42 (U. S. L. S.) ____._________________ 

40 (U. S. L. S.) ___._.____________._ .. 
42 (U. S. L. S.) _..___._______._____. 

40 (U. S. 1,. S.) _.__....__..________.. 
42 (U. s. L. S.) ^ _ _ . _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .  

46 (U. S. L. S.) ___...._.____________. 
49(U.S.L.S.)  ___._.________._.___-. 

42 y. S: L. S.) .__.___._....__.______ 
44 u. s L. S.) _____._._._.__.______. 

44 (U. S. L. S.) ___._._._._._________. 
42 (u. s. L. s.) ___._._.____._._____-. 

47 (U. S. L. S.)-- _._.___.___.______. 
44 (U. S. L. S.) _________._.__._____-. 

44 (U. S. L. S.) ___...._._________ ___. 
46R (U. S. L. S.) _ _ _ _ _  ~ __.__.._______ 

49R (U. S. L. S.) _.._____._..__.____. 
46R (U. S. L. S.) __._________.______. 

48 IU: S: L. S.) _____.______._____._.. 
51 U S L. S.) ._._._.__.._.___.._... 

, 
183 10 06 
261 15 09 

171 02 55 
258 48 48 

I72 I 57 
246 47 49 

236 00 35 

169 41 01 
232 00 15 

162 56 19 
217 40 29 

326 32 07 
12 54 27 

2 0 5 2 7 5 3  
287 49 53 

128 40 31 

146 13 12 
199 02 35 

240 50 54 
280 09 14 

184 06 03 
237 26 44 

318 05 45 
38 18 15 

1% 23 05 

i3 m 59 

3.33374 
3.409992 

3.37373 
3.317887 

3.451840 
3.345i83 

3.500252 
3.302964 

3.S3114 
3.358561 

3.579541 
3.326169 

3.782453 
3,642300 

3.489100 
3.440879 

3.391876 

3.825297 
3.621837 

3.814921 
3.644332 

3,5i14Ui 
3.737601 

3.721159 
3.199182 

3.671070 

318 40 24 
8 53 !a 

307 58 0: 
351 03 31 

346 18 3: 
W 48 41 

307 57 22 
351 02 11 

346 15 4C 
84 54 IS 

307 fh? 13 
351 00 51 

163 34 15 
m 3 3 w  

103 44 42 
123 52 5(1 

223 10 27 
301 15 49 

70 23 49 
169 03 57 

96 50 01 
144 13 (8 

I72 25 49 
278 59 32 

125 54 59 
183 23 52 

242 21 48 
291 30 58 

343 39 09 
36 43 53 

280 39 44 
329 53 10 

168 33 34 
228 54 17 

3act azimuth 

,* 
3 10 10 
81 16 35 

351 02 45 
i8 49 57 

352 28 44 
6 0 4 8 5 8  

346 22 40 
56 01 32 

349 40 40 
52 01 16 

342 S 5  41 
37 41 13 

146 34 01 
192 53 54 

25 28 38 
107 51 22 

253 25 39 
308 38 27 

326 11 OG 
19 03 22 

6 0 5 4 0 8  
100 11 41 

4 06 12 

138 07 44 
218 17 41 

57 XI 2a 

138 40 47 
188 53 17 

In *59 17 
171 03 51 

186 18 51 
264 47 43 

127 58 38 
171 02 31 

166 15 56 
2 x 5 3 2 0  

127 54 2g 
171 01 11 

343 33 59 
101 35 17 

283 42 58 
3 a 3 5 0 5 0  

43 11 00 
121 16 57 

m2305 
349 03 52 

276 49 31 
324 13 02 

352 25 45 
99 00 36 

305 54 10 
3 2 3 5 8  

62 22 56 
111 31 22 

163 39 18 
216 43 38 

100 40 15 
149 53 X 
348 33 29 
48 54 36 

To station 
I Distance 

LoRurithm 
(meters) 

033 (G. s. L. S.) .____.____.._.__... 
51 (U. 9 .  L. 9.) _.________.___._.___. 

48 (U. s. L. S.) -._._._._._._...__... 
53 (U. s. L. S.) _...___...____._._.__ 

48 (n. S. L. S.) _...._...___.________ 
Crib It‘ (1879) (V. S. L. S.) _______. 

48 (U. s. L. S.) ....- __. . . ... .-.. .~- .  
53 (U. s. I,. S.) ____.._..._._._..____ 

48 (U. s. L. S.) .....__.__._..._____. 
Crib W (1881) (U. S. L. S.) _______. 

48 (U. s. L. S.) ........ ....._._...__ 
53 (V. s. L. S.) .............. 

48 (U. s. L. S.) _._...._....._....___ 

0 3 5  (U. s. L. S.) .....-.. .....- _ _ _  
48(U.S. L. S.) ..._........._._..___ 
50 (U. s. L. S.) .._..___...._.______. 

037 (U. S. L. S.) .... _..._._.____.. 
48(U.S.L.S.)  _..___..._._._... _ _ _ _  
16 (U. S. L. S.) ___.._.___.__________ 
18 (U. s. L. S.) _._.___..._______.___ 

0 3 7  (U. s. L. S.) .... ......._..._._. 
50 (U. s. L. S.) ..._._...-._._.___. 

53 (U. s. L. S.) ___.__..._..._._.__ 
48 (U. 8. L. S.) .._..___._.___._.__ 

52 (U s. L. S.) ..._._._._..._..._. 
54 (U. s. L. 9.)  ___.____.___._._.__ 

51 (0. s. L. S.) ..._..._..._._..._. 
043 (U. s. L. S.) ...___.----.____._. 

OB (U. s. L. S.) _._......_._._..._. 
0 4 3  (U. s. L. S.) ..__.__ ~. - - _  .. ._._. 

0 4 3  (U. S. L. S.) ..____._____.______ 
54 (U. 9. L. S.) _.______._______._. 

....-. 

51 (U. S. L. S.) .... . . .. .. _ _  ..___ __. 

51 (U. S. L. S.) _ _ _  

3.001934 
3.3oCGs.5 

3.448401 
3.593983 

3.288378 
3.245688 

3.44885(1 
3.5w77 

3 287952 
3.245745 

3.448441 
3.593706 

3.224751 
3.61781; 

3.499uw 
3.63oiP1 

3.218944 
3.370192 

3.132554 
2. 884099 

2.959275 
2. m 
2.967247 
3.280110 

3.242544 
3.502632 

3.334452 
2.83331 

2.963144 
2. W 6  

2.965195 
2.955133 

2.895773 
2.871198 

h.retcrs 

2.346.2 
2,570.3 

2,384.4 
2,079.2 

2,850.0 
2,217.1 

3,164.1 
2,008.9 

3.412.8 
2,283.3 

3. i97. 9 
2,120. 6 

6.059.7 
4,388.3 

3,086.0 
2,759.8 

2,465.4 
4, 688. g 

6,688.0 
4,186.4 

6,530.1 
4.408.9 

3,727.4 
5,465.1 

5,262. 1 
1.583.0 

1,011.4 
2,026. ‘ 
2.808. c 
3,926.3 

1. $42.6 
1, 760. 7 

2,809. 7 
3,927. 1 

1,940.7 
1,760.9 

2,808.3 
3,923. e 
1.701.2 
4,147. E 

3,158. c 
4, m. 5 

1,655. E 
2,345.3 

1,356. g 
765.8 

910.5 
322.1 

927.4 
1, w5.9 

1,748.0 
3, 181.5 

2,261.8 
769. 9 

929.3 
760.2 

923.0 
901.8 

786.6 
743.4 

Feet 

7.697 
8,433 

7, e23 
6,822 

9,350 
7, 274 

IO, 381 
6,591 

11.197 
7,491 

12,460 
6, 957 

19.881 
14 397 

10,125 
9,054 

8,089 
15,383 

21,942 
13,735 

21,424 
14,465 

12,229 
17,930 

17.264 
5.184 

3,318 
6,618 

9,213 
12,882 

6,373 
5,777 

9,218 
12, 884 

6.367 
5, m 
9,214 

12,873 

5.581 
13,tW 

10,361 
14,021 

5,432 
7,685 

4,452 
2,512 

:: E; 
3,013 
6 253 

5,735 
10,438 

7.421 
2,626 

3,049 
2, 494 

3,028 
2,959 

2, 581 
2,439 



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

St. Marys River, Lake George-Continued 

OB (1681) (U. S. L. S.) (Canada) . 

OA (1881) (U. S. Id. S.) (Canada) _._______._____..... . 

047(U. S. L. S.) _________._______._____------------.- 

034 (V. S. L. 8.) (Canada) __...__________._____.... .. 

032 (U. S. L. S.) (Canada) __.___________._____-.-..__ 

C (1883) (U. S. L. S.) 

Shoal Island Lighthouse (U. 9. L. S.) (Canada). .. .... 

036 (U. S. L. S.) (Canada) _____.______________-.-..._ 

68(U. S. L. S.) (Canada) _____________.______-.-.... 

81 (U. S. L. S.) _______________. ~ _______________.__._ 

93(U.S.L.S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _________________.._. 

74 (U. s. L. S.) (Canada) _______-_________________.. 

Station 

0 , ,, 
46 20 46.76 
M Oi 19.W 

46 20 59.23 
84 Oi 23.06 

46 20 14.13 
84 07 16.32 

46 19 01.0i 
84 06 12.51 

46 19 58.47 
M 06 5o.m 

46 19 39.51 
84 08 44.16 

46 18 47.91 
84 04 32.52 

46 18 45.42 
84 06 47.23 

46 15 04.m 
84 05 51.43 

46 14 59.8i 
81 06 26.52 

46 14 22.44 
84 07 04.m 

46 14 16.98 
81 06 12.85 

Latitude and 
longitude 

W. W e b a c k  water station (U. 6. L. S.), 1864 ___________._____.._---.- 

Washiigton Island (U. 6. L. S.), 1864 ____________________------.----- _ _  
Sable (U. S. L. S.), 1864 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __________... 

North Chambers (U. 9. L. S.), 1864 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Sister Bluff (U. S. L. S.), I864 ________________________________________- -  

Horseshoe Island (11. S. L. S.), 1864 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Sister Island (U. S. L. S.), 1864 ____________________----------------.---. 

North Strawberry (U. S. L. S.), 1861 ____________________-------------.. 

Rochereau (old) (U. S. L. S.), 1864 

Green Island (U. S. L. 6.). 1885 _____.______ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

South Egg (old) (U. S. L. S.) (Wk.), 1865. ___.___._______ _ _ _ _  ______.__. 

Peshtigo (old) (P. S. L. 6.) (\Vis.), 1885 _____.______..__.. ~ __________. .. 

, 

Azimuth 

0 ,  . 
45 21 37.98 
87 11 24.89 

45 20 32.21 
86 57 20.5i 

45 17 M. 83 
8’1 00 56.60 

45 12 40.33 
87 20 07.93 

45 14 28.07 
87 06 59.04 

45 10 48.18 
87 12 39.93 

45 13 28.10 
87 08 56.93 

45 10 24.16 
87 15 57.75 

45 17 41.10 
Si ‘X 11.86 

45 03 35. 14 
87 30 06.20 

44 59 13 38 
87 21 3i.30 

44 59 06. 

0 , ,, 
6(1 01 18 
132 59 06 

32 03 36 
109 08 55 

I47 30 39 
182 05 40 

123 11 31 
20i 00 30 

335 38 00 
3 52 06 

108 02 49 
126 32 15 

139 14 M 
174 52 13 

254 35 01 
332 55 28 

214 48 4i 
259 O i  33 

673 45 18 
161 31 55 

. - .. 

3ack nzimuth 

0 , ,, 
216 01 02 
312 58 45 

212 03 21 
289 08 3i 

327 30 22 
2 05 42 

303 11 01 
n 01 00 

155 38 “7 
163 52 03 

288 01 07 
306 30 36 

319 14 45 
354 52 09 

74 35 sc, 
152 55 43 

34 49 14 
79 08 15 

ns 44 41 
347 31 45 

Green Bay 

Latitude and 1 longitude station 

Menominec (old) (1865) (U.  S. L. S.) (Wis.) ._._____.. 45 05 19.35 2 17 40 1 ,e. ;5 37:s I :3 H :: 

T o  station 

045 (U. s. 1,. S.) .._.._._.-__._._.. - 
54 (U. s. L. S.) .__.__._.___._._... 

55 (U. S. 1,. S.) 
56 (U. s. L. S.) _._____-.--___... - -  

034 (U. s. L. S.) .______-.---__. . . .- 
55 (U. s. L. S.) ______.- --  --..--. - -  

.%(U.S.L.S.) ____._-- - -----.... - 
032 (U. S. L. S.) ___.________._.... 

ss(U.S.L.S.) _..__... - - -  -...-.. - 
GG (U. s. L. S.) ___._.- ----- .--- - - -  

i o  (U. s. I,. S.) .._....- - -  --.-.... - 
i 2  (U. S. L. S.) ___.____._____..... 

91 (U. 6 .  L. S.) __..____.-..._.... - 
i 2 ( U . S .  L. S.) ______.- - - -  -._--- - -  

93 (U. s. 1,. S.) ..__._.-.-._._.-.. - 
91 (U.S. L.S.) ... _.--- -- -  ------ - -  

hparithm 
(meters) 

2. 6 W 5 6  
2.921375 

2. ,44682 

2.979965 
3.11223i 

3.023553 
3.290861 

3.2739092 
3.078218 

2. y a w  

3.502289 
3. .%?572 

2. 7li24S 
3. 1m 

3.215051 
3.010298 

3.148470 
3.lllGoo 

3.045148 
3.1323% 

Distann, 

Meters 

49i. 3 
834.4 

691. 8 
555.5 

954.9 
1, m. 9 
1.aS5.i 
1,953. 7 

1.945.8 
1, lQi. 3 

3.179.1 
3, (i60.8 

521.5 
1,349.9 

1,718.1 
1,024.0 

1.407.6 
1,293.0 

1,109.6 
1,356.4 

Station 

North Sturgeon (old) (U. S. L. S.), 1885 

Sturgeon (old) (U. 9. L. 9.) (Wis.), 1865 _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

North Egg (U. 8. L. S.), 1865 

Chambers Island, south base (U. 8. L. S.), 1864 . . . . . . . . . . . . . . . . . . . . . .  

Chambers Tsland north bsse (U. S. L. S.) (Wis.). 1864 ____________.___ 

0 3  Penny (U. S. L. S.), 1962 ____________________------..------------. 

Abbott (U. S. L. 8.) ________________________________________---------- 

Eagle (old) (U. 9. L. 6.) ____________________--------.---------------. ~ 

Fish Creek (U. 9. I,. S.) _ _ _ _  ~ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ______. . _ _  
Hat Island (U. S. L. S.), 1% ____________________-----...---------.-.- 

Middle Strawberry (U. S. L. S.), 1864 _.______.__..-.______..-.-__.___ 

South Strawberry Island (U. S. L. S.), 1864 ____.___...._..__.._..-... 

I I Distance 

Feet 

1,632 
2. i:B 

2.280 
1,823 

3. 133 
4,248 

3.464 
6,410 

6, I4 
3,928 

1,111 
4,420 

5.637 
3.360 

4,618 
4 242 
3,640 
4,450 

Latitude and 
longitude 

44 M 18.23 
Si ZI 16.37 

44 52 33.23 
87 25 48.58 

45 04 30.22 
Si 16 49.39 

45 09 32.54 
87 19 47.i6 

45 12 07.95 
Pi 21 53.03 

45 10 00.30 
Si 14 17.08 

45 13 14.36 
8i 30 43.53 

45 10 15.42 
Si 13 53.40 

4.5 07 53.86 
Si 14 58.30 

45 06 04.92 
8 i  19 00.28 

45 10 01.35 
87 15 58.40 

45 09 26.63 
Si 15 49.21 

0 ,  . 

Back azimuth T o  station 

182 17 04 Debronx (U. 8. L S.) _.____.._..._.. 
193 22 15 Peshtigo(U.S. L.S.) ___________.___ ‘ “ I  

F 
cp 
cp 

P 
F 
Q 
0 
9 
tJl 
H 

9 
2 
U 
D m 
0 
G 
M 

Q 
5 

z m c 
E 
r: 



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

Burnt Island (U. S. L. S.) ._____.... 
Kocruish (U.  S. L. S.) _______.__._._ 

Chippewa Point (U. S. L. S.) ..---.. 
Kocruish (U. S. L. S.) ___.______._.. 

Station 

3.867445 
3.828127 

3.931909 
3.9xoOl 

Bnrnt Idand (V. S. L. S.), 1896 (m.) ~ ________. 

Kocruish (E. S. L. S.) (Canada), 1896 (m.) _ _ _ _ _ _ _ _  ~ 

Chippewa Point (U. S. L. S.), 1896 (m.) __________._ 

Serpent (U. S. L. S.) (Canada), 1896 (m.) ____.____._ 

Bulphur Island Lighthouse (U. S. L. S.) (Canada) 
1896. 

Serpent (U. S. L. S.) .___ ~ ._______.. 
Kocruish (U. S. L. S.) _.__.___.___.. 

Kocruish (U. S. L. S.) ____._._.__... 
252 (6. s. L. S.) .._._._.-._._____...- 

Serpent (U. S. L. S.) ._._.___....__.. 
Sulphur Island Lighthouse (U. S. 

Sulphur Island Lighthouse (U. S. 

345 (U. s. L. S.) _______._.___._._.... 

L. S.). 

L. S.). 

Sulphur Island Lighthouse (U. S. 

Serpent (U. S. L. S.) _..___._____._._ 

IIarbor Island (No. 231) (U. S. L S.). 
Bacon Island (U. S. L. S.) ______._._ 

Harbor Island (No. 281) (17. S. L. S.1- 
Bacon Island (U. S. L.  S.) ___.______ 

L. S.). 

252 (E. S. L. S.) (Canada), 1896 (m.)-_- 

Orande Point (U. S. L. S.) (Canada). 1896 (m.) 

&45 (V. S. L. S.) (Canada), 1896 (m.) 

843 (U. S. L. S.), 1896 (m.) 

262. Onll Island (U. 8. L. S.) (Canada), 1896 @.I--- 

299. Cedar Island (U. 5. L. S.), 1896 (m.) _ _ _ _ _ _ _ _ _ _ _ _  
341. Dnunmond Island W. S. L. S.), 18% (m.) _ _ _ _ _ _  

3.896430 
3.6?3935 

3.88G309 
3.466306 

3.926157 
3.729618 

3.917549 

3.602435 

3.340321 

3. 724660 

3.573399 
3.749334 

3.664882 
3.930932 

337. Peck Island (U. S. L. S.), 1896 (m.)-- ________.__. 

311. Drummond Island (U. 8. L. S.), 1896 (m.) _ _ _ _ _ _ _  
287 (U. S. L. S.), 1896 (m.) ____________________---.--.- 

iiZi. Drummond Island (U. S. L. S.), 1896 (m.) _____.. 

339. Drummond Island (U. S. L. S.), 1886 (m.) __..__. 

238%. PemqueIsland~.S.L.S.)(Canada),lS96(m.)_ 

254. Fox Island (U. S. L. S.) (Canada), 1896 (m.) ___._ 

?32 (U. S. L. S.) (Canada), 1896 (m.) ___________....__ 

238. North Seine Island (U. 8. L. S.) (Canada), 1896 

236. Maple Island (U. S. L. 5.) (Canada), ISH (m.)-. 

295. Burnt Island (U. S. L. S.), 16-38 (m.) ______.__.__ 

301. Choke Cherry Island (U. S. L. S.), 1896 (m.) ___. 

303. Propeller Island (V. S. L. S.), 16-38 (m.) ._______. 

305. Standemn Island (U. 8. L. S.), 1896 (m.) ._____. 

w). St. Joseph Island (U. S. L. S.) (Canada). 1896 (m ) 

240. Colville Island (U.S. L.S.) (Canada), 1896 (m.). 

246. Hog Island (U. S. L. S.) (Canada). 1896 (m.) _ _ _ _  

(m.1. 

Harbor Island (No. 281) (U. S. L. S.1- 
341. Drummond Island (V. S. L. S.).. 

Harbor Island (KO. 281) (U. S. L. S.). 
337. Peck Island (U. S. L. S.) 

Bacon Island (U. S. 1,. S.) __.___.__. 
Harbor Island (No. 281) (U. S. L. S.). 

Harbor Island (No. 281) (U. S. I,. S.). 
341. Drummond Island (U. S. L. S.L 

Harhor Island (So. 281) (V. S. 1,. S.). 
341. Drummond Island (U. S. L. S.1- 

Korruish (V. S. L. S.) ____.___._._.. 
252 (V. S. L. S.) _.________.____..__.. 

238% Perrique Island (V. S. L. S.)... 
252 (U. S. L. S.) _..__...__._.._._.... 

Kocruish (U. S. L. S.) _.._._._.._... 
238%. Perrique Island (V. S. L. S.1- . 

0 2  (u. s. L. S.) _..__...___._._._..__ 
Kocruish ( G .  S. L. S.) _ _ _ _ _ _ _  ~ ____.. 

8 2  (rr. s. L. S.) _..__..__.__._.__.- - -  
238. North Seine Island (U. S. L. S.).. 

232 (U. S. I,. S.) ___..._...___.___._.. 
236. Maple Island (C. S. L. S.) 

295. Burnt Island (V. S. L. S.) --..... 
236 (U. $3. L. S.) __.__.___.___..____.. 

301. Choke C h e w  Island (U. 6 .  

303. Propeller Island (D. S. L. S.)--. 

238%. Perrique Island (U. S. L. S.)-. 
Kocruish (U.  S. L. S.)- ____________. 

252 (n. S. 1,. S.) _______.__________._ 
254. Fox Island (U. S. L. S.) 

252 (U. S. L. S.) __.___.______________ 
240. Colville Island (U. S. L. 9.) _ _ _ _ _  

L. S.). 

St. Alarys River, Potagannissing B a y  

3.692393 
3.404884 

3 . W 9  
3.702405 

3.319344 
3.703993 

3.645347 
3.662683 

3.841697 
3.587697 

3.228349 
3.711997 

3. Go4909 
3. 184777 

3.285137 
3.499345 

3.20.%31 
3.222238 

3 . 4 8 m  
3.251131 

3.317763 
3.429G90 

3.524090 
3.441524 

3.199543 

3.292761 

3.613389 
3.523379 

3.615151 
3.525249 

3.587172 
2892910 

Latitude and 
longitude 

0 , ,, 
46 05 47.51 
83 48 53.46 

46 08 27.04 
83 47 05.74 

46 06 0248 
Li3 43 11.04 

46 10 28.81 
83 41 1251 

46 08 40.72 
83 30 28.67 

46 11 04.03 
83 47 15.89 

46 I2 35.75 
83 46 41.53 

46 06 14.14 
83 38 42.91 

46 06 1223 
83 41 49.29 

46 00 44.65 
83 37 12.80 

46 05 10.57 
83 45 68.68 

46 04 49.94 
83 43 15.84 

46 03 41.31 
83 42 10.65 

46 01 24.39 
83 44 18.26 

46 02 21.03 
83 49 39.90 

46 02 23.02 
83 42 40.61 

46 03 50.36 
83 40 37.41 

46 08 29.01 
83 45 46.97 

46 10 37.94 
83 46 15.22 

46 07 32.54 
83 47 49.59 

46 07 3 7 . 3  
83 46 35.13 

46 06 56.x 
83 45 35.78 

46 06 26.21 
83 47 329f 

46 05 28.M 
83 45 21.7t 

46 04 40.B 
83 44 54.84 

46 04 08.M 
83 46 14.M 

46 10 10.54 
83 47 50,s 

46 08 51.84 
83 46 48.2: 

46 08 58.9: 
83 47 23.X 

. 

Azimuth 

0 , ,, 
321 51 35 
11 46 53 

351 11 59 
25 09 49 

86 26 14 
131 33 17 

17 19 33 
64 01 34 

88 17 38 
118 I8 08 

278 21 02 
357 25 35 

3 52 14 
14 35 04 

157 38 36 
212 28 41 

236 18 14 

269 OS 14 

334 21 58 

104 13 44 

358 49 16 
55 54 10 

47 47 12 
72 53 43 

78 27 10 
146 32 10 

147 I6 36 
212 58 25 

182 50 23 
252 50 05 

108 53 38 
I70 31 32 

79 31 11 
118 24 01 

87 55 59 
158 16 32 

351 20 09 
121 46 16 

209 12 55 
236 27 35 

84 39 M 
156 48 11 

110 55 33 
134 23 51 

l i0  06 45 
249 18 21 

I22 32 36 
li3 44 31 

158 34 31 

240 10 13 

319 45 13 
343 14 49 

171 44 OS 
192 11 59 

182 I9 25 
286 18 13 

Back azimuth 

0 / ,I 

141 63 43 
191 46 23 

171 12 50 
205 08 32 

x 6 2 2 0 8  
311 30 28 

197 18 07 
243 57 19 

268 00 59 
298 14 44 

98 25 24 
177 25 42 

183 51 56 
194 34 39 

337 36 48 
32 30 18 

56 22 05 

89 10 28 

154 22 30 

284 10 51 

I78 49 18 
235 51 34 

2?7 45 17 
252 49 10 

258 24 28 
326 31 23 

327 15 23 
32 59 57 

2 5 0 2 7  
72 52 47 

288 51 18 
350 31 07 

259 27 22 
298 22 07 

338 15 28 

171 20 29 
301 45 32 

29 13 26 
56 29 03 

204 38 57 
336 47 49 

m 53 57 
314 23 08 

350 06 33 
69 19 45 

302 31 02 
353 44 21 

338 34 12 

Go 11 10 

139 46 42 
163 15 21 

351 43 48 
12 12 23 

2 19 30 
108 18 38 

~7 55 02 

To station 
Logarithm 

Harbor Island (No. 281). (U. S. L. S.) 
Bacon Island (U. S. L. S.) ____..__.. 

3 . 7 9 m  
3.641854 I 

Harbor Island (No. 281) (U. S. L. S.). 3. W%OO 
Burnt Island (U. S. L. S.) - -  ._.___.. I 3.735734 

Kocruish (U. S. L. S.) _..______.__.. 
Serpent (V. S. L. S.) __________._._.. 

4.136083 
3.839811 

Distance 

Meters 

6. M8.5 
4,383.8 

9,925.6 
5,441. 7 

7,389. 6 
6,731. 7 

8,548.9 
8,433.4 

13,679.9 
6,915. 3 

7,878.3 
4.852 2 

7,696.8 
2,926.2 

8,436.4 
5 , m .  6 

8,270.8 

4,003.5 

2,189.4 

5 , m  7 

3,744.5 
5,617.8 

4,622 6 
8,529.7 

4,924.8 
2,540.4 

3,851. 1 
5,039.7 

2086.1 
5,058.2 

4,419.2 
4.599.2 

6,945 4 
3,869.9 

1, 691.8 
5,152 3 

1.530.3 
4, OM. 3 

1,928. 1 
3,157.5 

1,605.6 

3,075 4 
1,782.9 

2,078. 6 
2689.6 

3,342 6 
2763.9 

1,583.2 

1,668.2 

1.9624 

4,105.7 
3,337.2 

4.124.3 
3,351. 6 

3,865.2 
781.5 

Feet 

20,369 
14,383 

32  568 
17,853 

24, I78 
22, 08(i 

28.048 
27, GG9 

44,881 

25,847 
15,919 

25,252 
9, ooo 

27,678 
17,604 

27,135 

13,135 

7.183 

17,401 

12,285 
18,431 

n, 985 
15,166 

16,157 
8,335 

12.635 
IS, 534 

0.844 
16,595 

14,499 
15.089 

22,787 
12,696 

5,551 
IS, 904 

13.210 
6,021 

6,325 
10,359 

5.268 
5,473 

10,090 
5. 849 

6,820 
8,824 

10.967 
9.068 

5,194 

6,438 

13,470 
IO, 949 

13,531 
10,696 

12,681 
5564 



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

232 (u. s. L. s.) .__....__..______._.. 
296. Burnt Island (U. S. L. S.) 

Station 

3.363105 
3.235354 293. Burnt Island ( C .  S. L. S . ) , l m  (m.) 

230 (U. S. L. S.) (Canada), 1891 (m.) _____. ~ ____.._.. 

307. Saltonstall Island (V. S. L. S.), 1896 (In.)- 

248. St. Joseph Island ( U .  S. L. S.) (Canada), 1896 (m.) 

244. St. JosephIsland (U. S. L. S.) (Canada), 1896 (m.1 

242. Beef Island (U. S. L. S.) (Canada), 1896 (m.) .-.. 

297. Wilson Island (U. S. L. S.), 1896 (m.) __________. 

291)s. Burnt Island Reof (U. S. L. S.), 1896 (m.) ____. 

260. Thwelon Island (U. S. L. S.), 1896 (m.) 

313. Roulanger Island (U. S. L. S.), 1896 (m.) _------ 

306. Harbor Island Red (U. 9. L. S.), 1896 (m.) .__-_ 

269. Surveyors Island (U. 9. L. S.), 1896 (m.) ___--.- 

ZTB. Sam Island (lJ. S. L. S.), 1896 (m.) _______._---- 

232 (V. S. L. S.) ._..____..._____._.. 
293. Burnt Island (U. S. L. S.) ..__... 

St. A l a r y ~  River, Polagannissing BQ 

3.1319i4 
3.353709 

Latitude and 
lonpitude 

D , ,I 

46 06 32.01 
83 48 52.67 

46 07 45.15 
83 48 50.04 

46 03 39.28 
83 47 50.83 

46 09 m.99 
83 48 44.95 

46 Os 22.15 
83 48 38.89 

46 05 28.55 
83 47 46.75 

46 05 23.96 
83 46 41.97 

46 06 26.79 
83 49 46.49 

46 11 49.47 
83 37 25.63 

46 02 18.94 
83 45 35.35 

46 02 40.43 
83 47 1456 

46 01 50.25 
83 49 2 3 9  

44 01 33.97 
83 45 56.85 

Kocniish (V. S. L. S.) _..________._.. 

Kocruhh (U. S. L. S.) _.__________._ 
232 (U.  S. L. S.) _._______._____._..._ 

232 (U. s. L. S.) ___._______________.. 

Azimuth 

3 . 4 5 W  
3.58163E 

3.302146 
3.2695% 

Kocruish (U. S. L. S.) ___________.._ 
232 (U. s. L. S.) _______..______._..-_ 

HarborIsland (No. 281) (U. S. L. S.). 
Bacon Island (U. S. L. S.) 
230 (U. 6. L. S.) _..____._______.__.__ 

Serpent (lJ. S. L. S.) ..__________..__ 
Orande Point (U. S. L. S.) ______._.. 

IIarbor Island (No. 281) (U. S. L. S.). 
311. Drummond Island (U. S. L.S.)-. 
Bamn hland (U. S. L. S.) _ _ _ _ _  _ _  -. . 
Harbor Island (No. 281) (U. S. L. S.). 

Bacon Island (U. S. L. S.) ____.___._ 
Harbor Island (No. 281) (U. 5. L. S.). 

Bacon Island (U. S. L. S.) ______.___ 
Harbor Island (No.281) (U. 9. L. S.)- 

232 (U. s. L. S.) _____________.___.... 

0 , t r  

215 56 42 
275 59 26 

286 41 40 
1 25 56 

132 24 11 
311 51 04 

265 40 30 
325 21 07 

213 02 19 
2 01 02 

346 22 25 
46 14 32 

206 36 13 
231 01 39 

62 20 40 
965333 

164 43 52 
315 26 31 

116 11 04 
242 25 24 

174 61 20 
241 I6 12 

127 01 25 
180 43 57 

2.945195 
3.238m 

3.631191 
3.71201: 

3.43231; 
3.50897: 

3.7399% 
4.07930; 

3.207441 
3.373511 

3.52713 
3.2&195( 

3.483i3 
3.706a31 

3.769091 
3.468941 

179 46 12 
2 0 3 5 5 5 5  

232 12 18 
344 02 31 

0 51 08 
73 19 10 

21 55 07 
80 49 07 

179 49 01 
Pg 12 07 

201 36 17 
251 36 05 

89 37 01 
163 59 42 

84 19 33 
120 45 12 

163 28 26 
210 13 53 

152 .53 59 
201 54 31 

186 38 31 
243 47 16 

281. Wreck Island (U. S. L. S.), 1896 (m.) _________.___ 

315. Ragg Island (U. S. L. S.), 1896 (m.) __________._.. 

317. Fire Island (lJ. S. L. S.), 1896 (m.) ____________._. 

319. La Pointa Island (U. S. L. S.), 1896 (m.) ___._____ 

321. Qrape Island (IT. S. L. S.), 1886 (m.) _____.___._._ 

323. Bald Island (U. S. L. S.), 1896 (m.)---- ____.__.. . 

331. James Island (U. S. L. S.), 1896 (m.) _ _ _ _ _ _  ~ ____.. 

329. Bay Island (U. 9. L. S.), 1896 (m.) ___________.... 

333. Ashman Island (U. S. L. S.), 1896 (m.) _____.___._ 

335. Rutland Island (U. S. L. S.), 1896 (m.) ___.___.... 

271. Fairbanks Island (U. S. L. S.), 1896 (m.) ___._____ 

215. Picnic Island (U. S. L. S.), 1896 (m.) ___.______... 

265 (U. S. L. S.), 1896 (m.) __._________._______---..-._ 

46 01 54.21 
83 45 54.66 

45 02 20.09 
83 44 41.12 

46 02 25.14 
83 44 16.96 

46 02 28.72 
83 43 42.26 

46 03 02.44 
83 43 15.35 

46 03 13.52 
83 44 10.71 

46 02 43.68 
83 41 32.46 

46 C2 39.01 
83 42 20.55 

46 03 10.30 
83 42 34.77 

46 03 26.54 
83 41 47.24 

46 00 21.64 
83 48 15.45 

46 00 32.48 
83 47 25.69 

46 01 50.57 
83 49 45.00 

137 43 19 
193 34 31 

222 15 19 
2 1 8 2 8 2 8  

231 14 35 
m m m  

337. Peck Island (U. S. L. S.)- ._.___ 
311. Drummond Island (U. S. L. S.). 

311. Drummond Island (U. S. L. S.)- 
315. Hogg Island (U. S. L. S.) _____._ 

311. Drummond Island (U. S. L. S.). 
315. Hogg Island (U. S. L. S.) ___.._. 

341. Drummond Island (U. S. L. S.). 
337. Peck Island (U. S. L. S.) _ _ _ _ _ _ _  
341. Dnunmond Island (U. S. L. S.)- 
337. Peck Island (U. S. L. S.) ... .... 

Back azimuth 

3.612012 
3.252541 

3.273165 
2.734285 

3.310897 
3.107961 

3.521M5 
3.264129 

3.505423 
3.434516 

0 , ,, 
35 5 i  27 
960023 

106 42 23 
181 25 54 

312 23 03 
161 51 44 

R5 41 37 
145 21 43 

93 02 48 
182 01 M) 

166 23 02 
226 12 28 

28 36 51 
51 03 03 

242 17 56 
2i6 46 52 

344 43 38 
135 27 30 

2 9 6 0 9 2 3  
62 26 21 

354 51 11 
61 18 41 

306 58 48 
0 43 .58 

Harbor Island ( S o .  281) (U. S. L. S.). 
299. Cedar Island (ti. S. I,. S.) _____. 

Bacon Island (U. S. Id. S.). .______._ 
Harbor Island (No. 281) (U. S. L. S.). 

Racon Island (U. S. L. S.) ______._._ 
Harbor Island (No. 281) (U. S. L. S.). 

267 (U. s. L. 9.) .....__._._____._.... 
Harbor Island (Xo. 281) (U. 9. L. S.). 

359 46 12 
113 57 05 

52 14 OF, 
164 02 47 

180 51 07 
253 18 53 

201 54 41 
260 48 25 

359 49 lu 
49 12 54 

21 36 56 
71 37 31 

289 34 37 
343 59 13 

264 16 34 
300 42 11 

343 n 21 
30 15 31 

332 52 2f 
21 55 3f 

6 38 3: 
63 50 0: 

3.728733 
3.798387 

3. i79493 
3.777630 

3.785763 
3.717644 

2.976206 
3.741060 

-Continued 

Distancz I 

317 41 55 Detour (U. S. L. S.) ____._.___._.... 
13 34 44 236 (U. S. L. 8.) ___________________._ 

42 16 30 235 (u. s. L. s.) ...____.________..... 
68 29 20 23i. Drummond Island (U. S. L. S.). 

3.3 26 32 2W. Upper Peninsula (U. S. L. S.). . 
51 15 45 237. Drummond Island (U. S. L. S.)- 

Logarithm 
(meters) 

To station 

3.553402 
3.233946 

3.501628 
3.270101 

3. M2291 
3.43ZCB8 

237. Drummond Island (U. S. L. S.), 1896 (m.) ___._._ 

264. Upper Peninsula (U. 9. L. S.), 1896 (m.) _______._ 

268. Upper Peninsula (U. S. L. S.), 1896 (m.) ________. 

45 58 22.94 
83 53 00.35 

45 .58 00.81 
83 5.4 20.83 

4.5 57 28.12 
83 54 38.30 

Harbor Island (KO. 281) (U. 9. L. S.). 3.634145 
311. Drummond Island (U. 6. L. W-1 3.505238 

Meters 

2,307.3 
1, i21.3 

1,355. 1 
2,257.9 

2,853. c 

goas. 1 
1,862. c 

881.4 
1,730. f 

4. m. f 

2,705. 
3,223. : 
5,494. ' 

15 003. ! 
1,612. i 
%363.. 

3.366. : 
1,927. : 
3,046. 
5,081. I 

5,876. 
S944.l 

3,816.3 

5,152.4 

2,318.9 
2,268.7 

4, w3.0 
1,788. 7 

1.875.7 
542.4 

2, 074.4 
1,282.2 

3,319.3 
1, 837. 1 

3,202.0 
2, i19.7 

4.306.7 
3,200.6 

5.354. 7 
6, %. 2 

6.018.6 
5,992.8 

6,106.1 
5,219. 7 

946. i 
5,508.8 

-- 

Feet 

7.570 
5,647 

4,446 
7,408 

9,459 
12,521 

6,578 
6. 109 

2,892 
5,678 

14,034 
1 6 , M  

8,878 
10,592 

18.026 
39,381 

?E2 
11,044 
6,323 

9. CJM 
16,673 

19, rn 
9.659 

7, 608 
7,443 

13,428 
5.868 

6,154 
1,780 

6,806 
4, 207 

10,890 
6, 

10.505 
8.923 

14.130 
10,501 

17,568 
20, 624 

19,746 
19,661 

20, (a3 
17,125 

3,106 
18,073 

3,576. 0 
1, 713. 7 

3, 174. 2 
1,862. 5 

1.077.2 
2. iO4.2 

11,732 
5, t22 

10.414 
6,111 

3,534 
8,872 



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

St. Marys  River, Detour Passage-Continued 

To station 

260. Upper Peninsula (U. S. L. S.).-. 
264. Upper Peninsula (U. S. L. S.)--.  

' ~ 6 .  Upper Peninsula (u. S. L. SJ.. 
239. (U. S. L. S.) . . . . . . . . . . . . . . . . . . . .  
Detour (U. S. L. S.) ______.___._.___ 
Detour Lighthouse (U. S. L. S.) __._ 

Station 

239 (U. S. L. S.), 1896 (m.) ____.____ ~ ______._..__._._.. 

241 (U. S. L. S.), 1896 (m.) ___________.___________.._.. 

'268. Island (U. S. L. S.), 1896 (m.) . . . . . . . . . . . . . . . . . . . .  

Distance 

LoRarithm (meters) Meters Feet 

~ _ _ _ _ ~  

3.380182 2,m. 8 i. 873 
3.286i9i 1,935.5 6,350 

3. WQM 3,532.3 11,589 
3.132912 1,358.0 4,455 

3.553179 3,574.2 11,728 
3.190732 1,551.4 , 5,090 

Latitude and 
longitude Azimuth Back azimuth 

0 , ,I 

45 57 51.38 
E3 52 51.96 

45 57 33.34 
83 51 54.44 

45 5 i  58.63 
83 55 43.83 

0 , ,, 0 , ,, 
72 35 49 2.52 34 33 
98 39 40 278 38 36 

8 i  24 02 267 22 CU 
114 13 09 294 12 27 

198 10 09 18 10 46 
318 35 37 138 36 11 

St. Marys River, shore-line points (016) 

Station Latitude and 
longitude 

Scammons, M, Drummond Island (U. S. L. S.) ________._._._._._._... 

1. Southeast end Scammons, 1853 (south coast Drummond Island) 

19. Drummond Island (U. S. L. S.) _______._____._..__..______._.__.... 

W. West side S t .  Marps River (opposite 19) (V. S. L. S.) _..__.__.._... 

d. Southwest point of Harbor Island (U. S. L. S.) ____.____.__.___.___. 

(U. s. L. S.) ___.-__._._.__ ~ ._.___________._ ..____.. .-. _._._ .-...- --. 

0 I ,, 
45 58 16.35 
63 52 20.26 

45 56 15.84 
83 44 32.61 

46 00 01.68 
83 52 16.35 

46 00 00.0% 
83 54 C U . i 3  

46 02 38. i4  
83 46 17.22 

Station 

V. Mainland (west of Lime Island) (U. S. L. S.) .____.__...__..._._... 

R". South point St. Joseph Island (U. 9. L. S.) (Canada) __..__..._.. 

1. N (end of small island 2 miles south of R" Scammons. 1854) 

a' (U. S. L. S.) _.___.___._______________.-.---.-.---.---.-.-.._____.._. 

2 h  (U. S. L. S.) .._.____.._.________---------------.---.----.--...__._._ 

(U. s. L. S.). 

45 37 59 
8 5 0 4 0 0  

45 55 01 
85 12 19 

45 4 i  31 
85 13 30 

45 50 12 
85 09 33 

45 48 33 
85 20 47 

45 47 24 

45 46 06 
85 26 41 

46 05 07 
8 5 2 6 5 4  

45 48 48 
8 5 2 2 4 2  

45 46 32 
85 29 49 

45 45 14 
85 30 11 

85 n 15 

Lntitude and 
longitude 

0 t I ,  

46 04 17.80 
84 02 43.88 

83 56 46.30 

46 01 54.15 
83 56 35.65 

40 03 10.38 
83 50 51.68 

45 59 15.31 
83 48 03.45 

40 a3 40.75 

Lake Michigan, north end 

West Cape Oarden Island (U. S. L. S.) _______.___._.______.----.-.-.-- 

Mount Prsgah (U. S. L. 8.) ___._____.__________--..--------.---.---.-- 

Northwest corner Big Beaver Island (U. 9. L. S.) ___________.____.._.-. 

Squaw Island (U. S. L. S.) ____.__._...___._._.-.---.-----.-.---.-..._. 

L (U. 9. L. S.) __.__._____._.___.__-.--..-.---.-.....-.-.-...-.....-.-. 

R. 1854 (west coast of Beaver Island) (U. S. L. 6.) _____..________.____. 

Whiskey Island (U. S. L. 6.) 

Trout Island (U. S. L. E.).. .~ .__________ ____._._____.__..... . . ... 

Hughes (old) (U. S. L. S.) .__.__ _.__....__.___.___. ~ .-.- ..____ .-. __. . . . 

0 80 Hearding (U. 6. L. S.) _____._.__._____._._--.-.--.--.-..-.. ... . -. 

45 48 01 
85 32 00 

45 44 18 
85 33 23 

45 45 3 i  
85 33 58 

45 50 01 
85 35 21  

43 45 37 
85 33 58 

45 43 38 
85 34 20 

43 48 42 
85 36 22 

45 46 21 
85 41 12 

45 57 51 
85 50 28 

45 57 31 
8 8 0 8 0 8  



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

Toledo to Chicago 

Y 

Station 

St. 3Iary's Church, Toledo (U. S. L. S.) (Ohio), 1879 

3Ionroe Lighthouso (U. S. L. S.), 1877 _____________.. 

Monroe Courthouse (U. S. L. S.), 1877 _____________. 

Monroe Presbyterian Church (U. S. L. S.) ________.. 

bIonroa German Lutheran Church (U. S. L. S.) 

hIonroe M. E. Church (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tecnmseh Presbyterian Church (U. S. L. S.) _____... 

Adrian engine house No. 2 (U. S. L. S.) ________. .- -. 

Hudson Congregational Church KJ. S. L. S.1- 

Pratt-dle Church (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Jackon, Michigan, State prison KJ. 6. L. S.) 

Jackson, chimney (U. S. L. S.) 

Jackson First 31. E. Church (U. S. L. S.) .___________ 

Hillsdale Courthouse (G .  8. L. S.) 

Hillsdale College clock toacr (G .  S. L. S.) ... _______. 

Reading, southeast corner of Colby Wringer FSC~OW 

Reading, cupola of schoolhouse esst side of Chest- 

Reading First Baptist Church (V. S. L. S.) ______.__ 

Sturgis Presbyterian Church (E. S. L. S.) _.._______. 

Sturgis XI. E. Church (U. S. L. S.) __.__.____________ 

Sturgis schoolhouse (U. S. L. S.) _____.__________._.._ 

Lima School ( G .  S. L. S.) (Ind.) ._______________.____ 

T h m  Rivers, tall s h p l e  (U. S. L. S . )  ._____._______. 

Thrw Rivers, church (U. S. L. S.) -.-. _ _ _ _ _ _  ~ ___.._. 

White Pigeon Woolen Mill (U. S. L. S.) ________._.._ 

White Pigeon Baptist Church (G .  S. L. S.) ___._..__. 

Constantine schoolhouse W. 6. L. S.) ____________... 

South Bend, standpipe (U. S. L. S.) (Ind.) __._..._. 

New Carlisle, Ind., M. E. Church steeple (U. S. L. S.) 

K e a  Carlisle Ind., spire of Christian Church (T. S. 

E t .  Joseph, llicb., Congregational Church UJ. S. 

(U. 6. L. S.). 

nut St. (U. s. L. s.). 

L. S.). 

L. S.). 

Latitude and 
loneitude 

0 , I ,  

41 39 32.99 
83 32 03.06 

41 53 2i.66 
81 19 5 2 . 5  

41 .54 52.59 
83 n 49.09 

41 54 53.38 
E3 23 50.75 

41 54 43.36 
Ki 23 48.49 

41 .4 52.41 
83 23 55.9i 

42 00 14.9G 
E3 .% 54.01 

41 5' 4 5 %  
84 01 36.16 

41 51 12.55 
84 21 25.20 

41 46 50.01 
84 n 59.48 

42 14 34.60 
84 24 35.01 

42 15 45.40 
84 24 23.3i 

42 14 49.91 
84 24 39.04 

41 55 15.28 
84 3 i  54.04 

41 55 56.94 
84 38 01.34 

41 50 06.98 
84 44 32.67 

41 50 16.06 
84 44 44.86 

41 50 18.44 
84 44 46.23 

41 48 03.37 
85 25 Oi.96 

41 48 01.04 
55 25 08.21 

41 48 05.G 
85 25 10.61 

41 43 30.5: 
85 25 13.02 

41 50 54.a 
85 38 03.8; 

41 56 58.84 
85 38 05.X 

41 47 41.i: 
85 38 28.2: 

41 47 47 .3  
85 38 34.83 

41 50 06.9: 
85 40 00.47 

41 40 31.21 
86 14 51.94 

41 42 25.X 
86 30 40.21 

41 42 22.1; 
86 30 41.24 

42 ofi 18.8f 
SG 28 59.54 

.4zimuth 

0 I ,I 

158 37 50 
250 57 57 

0 53 15 

260 13 47 
295 38 5s 

n i  0 0  24 

96 M M 
258 47 10 

93 35 07 
260 20 l i  

290 55 17 
341 02 00 

117 39 13 
281 50 09 

73 45 03 
131 30 54 

I25  59 5.5 
163 17 40 

336 21 29 
11 31 02 

338 20 43 
11 os 5G 

336 35 10 
11 05 n 

57 30 51 
150 42 01 

5 i  41 12 
151 05 31 

57 15 03 
150 54 58 

168 31 49 
285 49 17 

306 49 45 
356 08 40 

307 06 28 
356 04 32 

249 41 03 
346 13 18 

250 24 48 
345 36 58 

265 47 43 
342 19 56 

87 49 16 
136 52 26 

2 3 4 2 . 5 2 3  
341 40 52 

2 3 3 5 3 3 0  
234 11 30 

23 31 45 
38 l i  33 

Rack azimilth 

0 , ,, 
338 34 211 
71 @.5 54 

51 03 CY3 
180 53 OG 

%I 19 O i  
115 41 36 

276 01 0.5 
i 8  52 29 

2i3 32 13 
80 7.5 41 

111 06 26 
161 02 5 i  

297 29 52 
104 59 55 

253 40 00 
311 '26 55 

305 56 35 
343 15 2i  

156 27 32 
191 28 57 

1.59 26 37 
191 06 43 

159 41 15 
191 03 21 

237 23 09 
3304038 

331 04 09 

23'1 O i  21 
330 53 3 i  

3483030 
105 55 20 

126 56 59 
176 09 32 

127 13 45 
l i6  05 25 

69 48 %? 
166 14 26 

70 32 23 
165 38 10 

85 56 16 
102 -22 00 

261 39 27 
316 47 15 

104 37 30 
161 41 33 

53 58 51 

237 33 28 

104 n 38 

2 0 3 2 7 0 4  
218 01 56 

To station 

Bedford (p. S. L. SJ ._..__._____._. 
Cedar Point (V. S. L. S.)- ________. 

Stony Point (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  
Cedar Poiut (6. S. I,. S.) _ _ _ _ _ _ _ _ _ _  
Stonv Point (IJ. S. 1,. S.) _.._._.._. 
1Ionkoe Lighthouse (U. S. 1,. S.) ... 

3lonrm (IJ. R .  L. S.) __..__._.___._. 
Stony Point (U. S. L. S.) ._.__._... 

Monroe (U. S. L. S.) _.._..____.__.. 
Stony Point (U. S. L. S.) __.______. 

Dundee (U. S. L. S.) _..__.______.__ 
Raisin (U. S. L. S.) _.__.__._______. 

Woodstock (U. s. L. S.) ._______--. 
l3liss5eld (U. S. I,. S.) ._._________. 

Pittsford (U. S. I.. S.)  ._.._._..__._. 
Wheatland (U. S. L. S.) ._.___._._. 

T5"oodstocR (U. s. L. S.)  --._.___._. 
Bunday (V. S. L. S.) ___-____._____ 

Woodstock (G .  S. L. S.) ._..___._._. 
BUUdBy (u. s. L. s.) __._._______.-. 

moodstock (V. s. I,. S.) - .  -. _-.-- _ -  
Bunday (IT. S. I,. S.) ._____._._____. 

hmrithrr 
(metem) 

4. 82'3 
4.243935 

3.8.55.%59 
4.3021'98 

4.M8619 
3. iS166l 

3. i91590 
4. a m  
3. ii765i 
4.0.ilGw) 

4.392444 
3. i i i l93  

4.335510 
4.274767 

4. &WW 
4.0361126 

3.93297 
4.203741 

4.491997 
4.329731 

4.517559 
4.3i2292 

4.49w9s 
4.338800 

Van Buren (I?. S. L. S.) .__...__..... 
Sherman (U.  S. L. S.) _.-____.___.... 

Van Buren (E. S. 1,. P.) ...._._.--... 
Sherman (U. S. L. S.) _..______.-.-. - 

Sherman E. S. L. S.) ..-.-._...-.... 
Mongo (U. S. L. S.) __...--._.-.-.-.. 

Sherman fJJ. S. L. S.) ....-...-.-.. - 
Van Buren (U. S. L. S.) ____.__..... 

Sherman fJJ. 9. I,. S.) ...____.__..... 
Van Buren (U. S. L. S.)-. ..__._.-.. 

Sherman (U. S. L. S.) .....-...-.... 
Van Buren (U. S. L. S.) .__.___._.-.- 

Sherman E. S. I,. S.) ......._.._...- 
Van Buren (U. S. L. S.). .._.___--.- 

Sherman (U. S. I,. S.) ......_.__-.... 
Van Buren (G. S. 1,. S.) ______.----- 

Carlisle (n. S. L. S.) _..-.-..._--.-. - 
Bertnnd (V. S. L. S.) ________._.--- 

Perm (U. 9. L. S.) _.....__._.__..... 
Carlisle (U. S. L. S.) .__..________--- 

Bertrand (U. s. L. S . )  _._....-.- - - - -  
Penn (U.S. L. S.) ___.________.- - - - -  

Bald Tom (G .  P.  L. S . )  __..__....-.. 

4. z?m56 
3. iiO9li 

4.28146i 
3 .75Wi 

4.13M42 
4.1lil95 

4.2i3980 
4.426994 

4.2itiim 
4.429412 

4.221141 
3. go6234 

4.72%3i 
4.005036 

4.21w22 
4.170388 

4.3121 13 
4.198i2i 

4.4135i 
3. rfi9510 

4.135703 
4.417316 

4.3&'999 
4. i17974 

Distann, 

Meters 

19.155 8 
17.536.2 

7. 170. i 
20.053.9 

11. 1%. 6 
6,019.7 

6,188.6 
11,222.7 

5,903. 2 
11.341.7 

24.6%. 6 
5,986.8 

21, em. 2 
18,826 4 

10.930.3 
10,884.9 

8,569.9 
15,983.2 

81,045.4 
21, 367. 5 

32,950.3 
n, m. 3 

31,506.3 
21,81i. 3 

19, 135.7 
5,841.1 

19, Om. 2 
5, Boo. 9 

19.119. 1 
5, iM. 4 

13, i86. 1 
13,097. i 

IS, 792.3 
26, i2g. 7 

18,914.2 
25,8i8.9 

16.630.5 
9,913. 7 

16,723.9 
IO, 116. 6 

17, i79.6 
14,804.3 

20,517.0 
15,802. 5 

!X, 143.1 

13, 764. 6 
26.140.0 

24.210.2 

4,5G5.i 

52,236. 5 

Feet 

62,850 
57,533 

23.526 
65,iM 

36,695 
19,845 

20,301 
36.8% 

19, m3 
3 i ,  210 

Ro, 989 
19, f.42 

i l ,  3 6  
61, i66 

35,8Fi 
35,712 

E!, 116 
52,448 

101.855 
io, I03 

108.104 
7i, 317 

103,367 
i l ,  5i9 

62. 781 
19,164 

62,638 
19,3M1 

62,727 
18,879 

45.230 
42, Oil 

61.654 
8i,6% 

62,054 
88,185 

54,591 
3 2  525 

w868 
33,191 

58,332 
48,5iO 

67,313 
61,845 

85, 771 
14,979 

45,159 
85, iG3 

79.430 
171.379 



Station L ~ ~ ~ ~ ~ ~ ~ ~ d  Azimuth Back azimuth 

0 ,  ,# 0 ,  I ,  0 , ,I 

Michigan CityHi& School (v. S. L. S.) (Ind.) _ _ _ _ _ _  41 42 51.64 220 32 25 40 33 23 

Michigan City Deutsche Erangelical Church @. S. 41 42 45.22 221 54 20 41 55 26 

E6 53 46.86 293 09 O i  113 15 18 

L. S.) (Ind.1. 86 53 58.83 291 58 33 112 04 52 

C’L cn 
cp 

Distance 

To station 
Logarithm Meters Feet (meters) --- 

Michigan City (U. S. 1,. S) _______... 3.48934s 3.055.7 10,124 

Michigan City (U. S. L. S.) _______._ 3.5.33630 3.416.9 11.210 

Sprinjgille (U. S. L. S.) ._________._ 4.1465i2 14,014.3 45,979 

Springvillc (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  4 . 1 5 m  14,193.8 46,567 
Q 
0 
9 z 

Station longitude Station Latitude and 

0 , ,, 
Michigan City Lighthouse (U. S. L. S.) (Ind.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  41 43 21.0 A Azimuth V (U. S. L. S.) ________________________________________----- 

86 54 21.2 

M z i m u t h  W, New Buffalo (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  41 48 00.3 A Azimuth IV, or St. Joseph Station (U. S. L. S.) ___________________- -  
86 44 57.9 

A16 (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  ~ ________________________________________--- 41 51 08.2 A Azimuth JII (U. 9. L. S.) ________________________________________---- 
86 40 22.3 

A Azimuth VI (U. S. L. S.) ________________________________________---- 41 54 16.7 
86 36 29.6 

Monroe County, Mich.: SW. corner of private clalm No. 432 (U. 9. 

E Monroe County, Mich.: NE. corner of sec. 5, T. 8 S., R. 7 E. (U. 9. 

cc Monroe County, Mich.: Corner of SBCS. 25,26,35,36, T. 6 S., R. 6 E. 

Lenaaee County: Corner of secs. 22,23,26,27, T. 7 S., R. 5 E. (U. S 

Lemaea County: Corner of secs. 14.15, 22, 23, T. 6 S., R. 4 E. (U. S 

Lenawee County: NE. corner of sec. 3, T. 8 S., R. 3 E. (U. 9. L. S.) - .  

Lemaeo County: NE. corner of sec. 1, T. 6 S., R. 1 E. (U. S. L. S.)- 

Hillsdale County, Xfich.: Comer of SBCS. 22, 23, 26, 27, T. 7 S., R. 4 W 

UiUsdale Connty, MMich.: NE. corner of sec. 26, T. 7 S., R. 4 W. (U. S 

Hillsdale County, Mich.: SW. corner of NW. quarter of see. 21, T. f 

Hillsdale County, Mich.: NW. corner of sec. 27, T. 6 S., R. 3 W. (U. S 

nillsdale County, Mich.: SE. corner of sec. 8, T. 5 S., R. 1 W. (U. 9. 

Hillsdale County, Mich.: SE. corner of sec. 36, T. 7 S., R. 2 W. (U. S. 

Hillsdale County, Mich.: Corner of sea. 19.20, 29,30, T. 6 S., R. 1 W. 

Hillsdale County, JIich.: SW. corner of NW. quarter of sec. 29, T. 6 

Branch County: SW. corner of SE. quarter of sec. 7, T. 6 S., R. 5 W. 

: L. S.). 
-2 

I L.s.). 

(U. s. L. S.). 

t: L. S.). 

L. S.). 

T 

(U. s. L. S.). 

L. S.). 

S., R. 3 W. (U. S. L. S.). 

L. S.). 

L. S.). 

L. S.). 

(U. s. L. S.). 

9.. R. 1 W. (U. S. L. S.). 

(U. 9. L. S.). 

Latitude and 
longitude 

0 , ,, 
42 00 01.3 
86 33 20.5 

42 06 47.2 
86 29 14.2 

42 13 56.3 
86 22 16.7 

Section corners, southern Michigan 

St. Joseph County: SW. corner of SE. quarter of sec. 22, T. 7 S., R. 10 

Cass County: SW. corner of NW. quarter of see. 36, T. 7 S., R. 13 W. 

Cass County: SW. corner of NW. quarter of sec. 27, T. 7 S., R. 14 TV. 

C a s  County: Corner of secs. 4, 5,8,9, T. 8 S., R. 16 W. (U. S. L. S.).. 

Van Buren County: SW. corner of sec. 36, T. 1 h-., R. 17 W. (U. S. 

Berrien County: Corner of see. 14, 15, 22, 23, T. 8 S., R. 18 W. (U. 6 .  

Berrien County: SE. corner of sec. 35, T. 6 S., R. 20 W. (U. 9. L. S.)-- 

Steuben County, Ind.: “W. corner of sec. 31, T. 38 N., R. 14 E. (U. S. 

La Orange County: Corner of secs. 4, 5,8,  9, T. 37 N., R. 11 E. @. 6. 

La Granee County: S\V. corner of NW. qnarter of SBC. 33, T. 38 N.. R. 

2lkhnrt County: Corner of secs. 2, 3, 10, 11, T. 37 N., R. 0 E. (U. 8. 

jt. Joseph County, Ind.: Corner of secs. 17, 18, 19, 20, T. 37 X., R. 3 

X. Jmeph County, Ind.: Corner of secs. 2, 3, 10, 11. T. 37 N.. R. 1 W. 

;a Port!! County: SW. corner of SE. quarter [if SW. quarter of sec. 

;a Porte County: SE. corner of w. 10, T. 37N., R. 3 \V. (U. 9. L. S.)(Ind). 

[J1PortcCoun:y:NIV.cornerofsec.10.T.36N..N.4~‘.(U.S.L.S.)~od.). 

W. (U. s. L. S.). 

(U. s. L. S.). 

(U. 5. L. S.). 

L. S.). 

L. S.). 

L. S.). 

L. 9.) (Ind.) 

8 E. (U. S. L. S.) (Ind.) 

L. S.) (Ind.) 

E. (U. S. L. S.). 

(U. s. L. S.). 

32, T. 38 N., R. 2 W. (U. S. L. S.) (Ind.) 

41 M 42.62 
83 m 29.26 

41 49 19.82 
83 36 31.80 

41 ,55 28.22 
83 40 18.08 

41 50 56.96 
83 48 26.30 

41 .% 57.04 
83 55 33.65 

41 48 00.15 
84 02 29.49 

41 59 11.84 
84 14 45.94 

41 50 22.60 
84 44 52.60 

41 50 22.30 
84 43 42.08 

41 55 11.78 
84 39 OL.56 

41 55 38.05 
84 39 04.43 

42 03 S.93 
84 28 59.86 

41 48 40.87 
84 m 34.19 

41 55 39.55 
84 27 33.67 

41 55 12.02 
84 27 33.61 

41 57 22.54 
84 55 55.12 

41 50 21.23 
85 27 28.22 

41 48 59.27 
85 46 46.83 

41 49 57.58 
85 56 06.68 

41 47 49.68 
86 11 09.69 

42 25 04.57 
86 15 57.44 

41 46 34. 78 
86 22 39.05 

41 53 58.43 
86 35 23.35 

41 42 55.83 
84 58 15.42 

41 41 08.32 
85 16 22.69 

41 42 15.94 
85 37 13.02 
41 40 54.71 
85 48 42.93 
41 39 04.21 
R6 12 56.07 
41 40 46.X 
86 30 22.98 
41 41 38.86 
86 40 32.82 
41 39 52.09 
86 44 19.11 
41 35 32.64 
86 52 38.36 

Branch County: SW. corner of SE. quarter of sec. 16, T. 7 S., R. 8 W. 41 51 15.94 
(U. 9. L. S.). 85 14 35.43 



GEOGRAPHIC POSITIONS, UNITED STATES LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED-Continaed 

Point.Pelhe (U. S. I,. S.) ........... 
Middle Bass Island (U. S. L. S.) ... . 

Point Pelee (U. S. 1,. S.) . 
hliddle Sister (U. S. L. S.) ___...__._ 

Stony Point (U. S. L. S.) __..__.__.. 
Cedar Point (U. S. L. S.) ____..___. . 

Station 

Kingsville (U. S. L. S.) (Canada), 1877 (m.) ___.__... 

Kingsville M. E. Church (U. S. L. S.) (Canada), 1877. 

Kingvilleschoolhouse (U. S. L. S.) (Canada), 1877.. 

Old Hen Island (U. S. L. S.), 1877 (m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
m u t h  A, Chicken Island (U. S. L. S.), 1817 _ _ _ _ _ _  
East Sister Island (U. S. L. S.), 1877 (m.)--.. _____... 

Little Point (U. S. L. S.), 1877.-.. ______________._... 

Turtle Island Lighthouse (U. S. L. S.), 1877 ___.--.-. 

Toledo stone longitude post (U. S. L. S.) (Ohio), 
1877. 

4.142?05 
4. 1 W 2 7  

4.435806 
4.2187'29 

4.352745 
3.819316 

Latitude and 
longitude 

Bar Point (1878) (U. S. L. S.), 1877(m.) ______._______ 42 02 57.95 337 45 10 157 49 35 MiddleSister (U. S. L. S.) ________.. 4.383087 24,159.4 
83 06 43.62 43 57 00 223 50 54 Stony Point (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  4.259121 18,160.2 

Point MouillC (1873) (U. S. L. S.), 1873 (m.) ___.__.._ 42 00 49.62 235 22 04 55 24 51 Bar Point (1878) (U. S. L. 8.) _ _ _ _ _ _ _  3.843312 6.971.3 

0 , ,* 
42 01 36.08 
82 44 20.75 

42 02 16.74 
83 44 20.22 

42 02 21.38 
E2 44 29.84 

41 47 20.13 
82 47 48.16 

41 46 13.38 
82 49 05.55 

41 48 50.94 
82 51 02.96 

41 59 m.07 
82 55 15.40 

41 45 08.69 
83 23 28.14 

41 39 04.50 
83 32 31.18 

79, !m 
59,581 

22,872 

Lake Erie 

83 10 53.05 320 59 08 141 06 20 MiddleSister(U.S.L.6.) _ _ _ _ _ _ _ _ _ _  

DistanC.3 

4.374209 23,Gi0.6 n,859 

Azimuth 

Bngar Island C. 9. L. S.), 1873 (m.) ________________._ 

Bar Point (1874) (n. 6. L. S.), 1813 (m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  

0 , 1, 

348 59 54 
47 47 03 

349 34 05 
0 33 31 

349 08 06 
351 29 24 

253 22 31 
3.55 39 07 

246 28 01 
342 35 21 

269 58 36 
337 57 35 

313 45 38 
23 59 56 

314 53 39 
207 53 36 

42 05 25.36 
83 08 34.73 

42 03 24.54 
83 06 58.70 

Back azimuth 

Bar Point (leis) (U. 8. L. ___. 
Point Mouillhe (1873) (U. S. L. S.)-. 

Point Mouilih (1873) (U. S. L. S.).. 
Sugar Island (U. S. L. S.) -.-. _.___._ 

Bar Point (1874) (U. S. L. S.) _____._ 
Sugar Island (U. S. L. 9.) .__________ 

Hackett (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sugar Island (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Bois Blanc (U. S. L. S.) .__________. 
Sugar Island (U. S. L. S.) 

Bok Blanc (U. S. L. S.) ...__________ 
Barker (U. S. L. S.) ___._______ ~ ____. 

Clark (U. S. L. S.) _._.__.___________ 
Bois Blanc (U. S. L. S.) .___________. 

Clark (U. S. L. S.) _________________. 
Biddlo (U. S. L. S.) ___._____________ 

Clark (U. S. L. S.) _.____________.___ 
Brodhead (U. S. L. S.) 

Turkey Island (U. S. L. S.) .___ ~ ___. 
Brodhead (U. S. L. S.) ______.___.___ 

North Wyandotte (U. S. L. S.) ____. 
Turkey Island (U. S. L. S.) .________ 

Turkey Island (U. S. L. S.) .__._____ 
G r o w  Is10 (U. S. L. S.) __.______..._ 

Wyandotte (U. S. L. S.1. _______._.. 
armso ~ s i e  ( u .  s. L. s.) _ _ _ _ _ _ _ _ _ _ _ _ _  
Grosse Isle (U. 9. L. S.) _..___.____._ 
Wyandotta south base (U. S. L. S.). 

Turkey Island (U. S. L. S.) _._._____ 
North Wyandotte (U. S. L. S.) ____. 

Fighting Island (U. S. L. S.) _ _ _ _ _ _ _ _  
North Wyandotte (U. S. L. 6.) _ _ _ _ _  
Fightinp IslBpd.(IJS:L. 6.) _ _ _ _  ~ - ~ -  
Ecorse U S L S )  - _ _ _ _ _ _ _ _ _  - 
Fighting Island (U. S. L. 9.) _ _ _ _ _ _ _ _  
River Rouge (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  

0 , ,. 
169 02 07 
227 36 31 

169 36 18 
180 33 31 

169 10 25 
171 29 30 

73 27 02 
175 39 30 

66 %3 23 
162 36 35 

KI 05 16 
158 00 07 

133 55 08 
203 56 41 

!27 58 41 
134 55 53 

3.717354 
3.958212 

3.857610 
3.636724 

3.537541 
3.257130 

3.228115 
3.313883 

3,487609 
3.617318 

3.60703 
3.375333 

3.281325 
3.564842 

3.454676 
3.432094 

3.720797 
3.659053 

3.612447 
3.790615 

3.591960 
3.419405 

3.506W2 
3.20039 

3.328628 
3.306993 

3.419242 
3.260069 

3.809758 
3.624195 

3.322292 
3.079574 

3.492176 
3.265713 

3.583337 
3.370546 

To station 

Wyandotte north base (U. 9. L. S.) .___________.._... 

Fighting Island (U. S. L. S.), 1813 (m.) ____________.__ 

Ecom (U. S. L. S.), 1873 (m.) _ _ _ _ _  _ _ _ _ _ _ _ _  _______.___ 

River Rouge (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Petite Cote (U. S. L. 9.1 

Logarithm 
(meters) 

42 11 50.4G 
83 09 47.92 

42 14 38.38 
83 06 57.90 

42 15 21.38 
83 08 08.92 

42 16 IS. 33 
83 07 34.32 

42 10 33.36 
83 05 54.81 

I- 
Point PelEe (U. S. L. S.) .-__.__.--.. 
Middlo Sister (U. S. L. S.) -_ -_  ~ - - - -  - 
Point Pelfe (U. S. L. S.) _-.-_.__-..- 
Kingsrille (U. S. L. S.) _._________.- 

Point Pel& (U. S. L. S.) ...____----. 
Kingsi-iUe (U. S. L. S.) _...___.-.--. 

Point Pel& (17. S. L. S.) .-______.... 
hliddle Bass Island (U. S. L. S.) .... 

Point Pelhe (U. S. L. S.) ..._..._.... 
.Middle Bass Island (U. S. L. S.) .-.. 

4.381207 
4.469500 

4.402872 
3.0!J8510 

4.405%2 
3.150265 

3. W 6  
4.012053 

4.085534 
3.933769 

Meters 

24,055.1 
29.478.5 

25.255.5 
1.254.6 

25.467.2 
1,413.4 

9.7%. 9 
10,281.6 

12. 176.8 
8,585.6 

13,874.1 
14.080.8 

27,277.6 
16,547.4 

Z5Z9.2 
6.596.5 

_..___---- 

Feet 

78,921 
96,714 

82 958 
4, 116 

83,554 
4,637 

32, I09 
33.732 

39,950 
zg 168 

45,519 
46,197 

89.493 
54,289 

73,915 
21,642 

Hackett (n. S. L. S.), 1873 (m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Bois Blanc (U. S. L. S.), 1873 (m.) _._______________ 

Barker (U. 6. L. S.), 1873 (m.) _-__ -_ -_______________  

Clark @. S. L. S.), 1873 (m.) 

Biddle (U. S. L. S.), 1873 (m.) 

Brodhed (U. 6. L. S.), 1873 (m.) _._____.________ 

Turkey Island m. S. L. S.), 1873 (m.) _.____________ 

North Wyandotte (U. S. L. S.), 1873 (m.) ________._ 

Grasse Isle (U. S. L. S.) ____________________--.----. 

Wyandotte (U. S. L. S.) 

Wyandotte south base (U. 5. L. SJ-. __________.___ 

42 05 15.43 
83 07 17.22 

42 06 09.68 
83 07 27.68 

42 07 39.46 
83 08 25.61 

42 08 18.98 
83 06 56.73 

42 OR 02.83 
83 08 17.13 

42 C9 30.48 
83 08 15.30 

42 11 09.32 
83 06 50.08 

42 12 49.14 
83 08 4 7 , s  

42 10 42.65 
83 08 38.i8 

42 11 43.36 
83 09 02.41 

42 10 53.03 
83 10 06.02 

330 40 09 
20 30 46 

48 27 32 
149 22 20 

352 54 20 
99 45 36 

361 49 05 
48 25 00 

334 20 10 
2 54 01 

10 05 30 
5 9 0 8 2 9  

2-54 52 51 
241 58 28 

320 44 08 
0 5 3 2 8  

1 40 37 
32 40 59 

318 43 57 
353 03 05 

176 57 12 
251 44 15 

289 04 15 
343 51 12 

223 13 25 
2i9 04 49 

322 49 18 
13 11 52 

358 24 26 
36 48 19 

309 10 31 
10 45 35 

344 24 16 
25 28 36 

22 10 49 
76 17 54 

150 41 23 
200 29 13 

228 24 55 
329 21 16 

I 7 2  54 32 

171 49 12 
228 24 15 

154 20 49 
182 53 55 

190 05 09 
239 07 29 

74 53 45 
161 59 01 

140 45 01 
180 53 27 

181 40 33 
212 40 02 

138 45 16 
173 03 27 

356 57 06 
71 45 28 

108 05 44 
163 51 28 

43 14 08 
99 05 48 

142 50 05 
193 11 40 

178 21 31 
216 47 05 

129 11 19 
190 45 09 

164 24 41 
205 28 13 

202 IO 07 
256 16 47 

ns 44 44 

5,216.2 
9.082 6 

7,204.6 
4,332 4 

3.447.8 
1,807.7 

1.690.9 
2,000.1 

3,073.3 
1 143.0 

4.052.3 
2,376.7 

1,911.3 
3,6il. 5 

Z y 8 . 9  
2 104.5 

5,257.7 
3,622 9 

4,096.8 
6, 174.7 

3, BOR. 0 
2,626.7 

3.212.9 
1,950.0 

2, 131.2 
2,027.6 

2 625.7 
1,820.0 

6,453.0 
4,209.2 

2,100.4 
4,781.6 

3,105.8 
1,843.8 

3,8312 
2,347.2 

17.113 
29,798 

23,637 
14,214 

11,312 
5,931 

5,548 
6,759 

10,083 
13,592 

13,295 
7, is 
6,271 
12,046 

9,347 
8,873 

l i ,  2-50 
11,886 

13.441 
20, 258 
12,821 
8.618 

10,541 
6,388 

6,992 
6, 652 

8.614 
5, 971 

21.171 
13,810 

6,891 
15,688 

10,190 
6,049 

12570 & 
7,701 -J 



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

Detroit Ricer-Continued 

Windsor (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Engine House Center (U. S. L. S.)-- 

Azimuth post, BolleIsle (lJ. S. L. S.). 

Azimuth post, Belle Isle (U. S. L. S.). 
St. Paul's Church (U. S. L. S.).. _ _ _  
Windsor (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
AEngine House (IT. S. L. S.) _ _ _ _ _ _ _  
St. Paul's Church (U. S. L. S.)- - - - -  

Station 

3.581636 
3.547445 

3.618375 

3.547321 
3.267202 
3.44W6 

3.212320 
2. 745521 

~~~ ~~ ~ ~ 

Field (U. S. 1,. S.), 1873 (m.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _. 

Sandwich (lJ. S. L. S.), 1873 (m.) 

SWane @. S. L. S.), 1873 

Sandwich Courthouse (U. S. L. S . )  1873 

Michigan Central Elevator (U. S. L. S.), 1873 

Windsor (U. S. L. S.), 1873 .__________ ~ _________- -___ 

Office southeast corner building. 
Grahd River and Park P l m  
(U. s. L. S.). 

AEngino House (U. S. L. . _ _ _  

Engine house center (U. S. L. S.), 1873 _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Azimuth post, Belle Isle (U. S. L. S.), 1873 

St. Paul's Church (U. S. L. S.), I873 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
AEngine House (lJ. 8. L. S.), 1873 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ofice southest comer building, Grand River and 
Park Place (U. s. L. S.), ls73. 

2.65095 

3.216342 

Detroit City Dall flagstaff (U. S. L. S.), 1873. _ _ _ _ _ _ _  

Happy (C. S. L. S.), 1 8 3  __._______-._.___.___________ 

Windmill Point Lighthouse (E. S. L. S.), 1873--.---. . 

Lake St. Clair west base (U. 8. L. S.), 18?1___________ 

Grosse Point Church (C. S. L. S.), 18il _ _ _ _ _ _ _ _  ~ ____. 

Observatory post, e s t  pier (U. S. L. S.), 1871 

Westminster or St. -4loysius Church, southwest cor- 

Fort and Grimold Sts., intersection (U. S. L. S.), 

Detroit, old observatov (U. S. L. S.), 1857, r. 1870.-_ 

ner (U. S. L. S.), 183 .  

1873. 

42 19 18.84 
82 58 47.35 

42 21 30 09 
82 55 49.03 

42 18 5; 33 
82 55 20.78 

42 23 39..78 
82 53 29.57 

Latitude and 
loni?itude 

Windsor (U. S. I,. S.) .__._._.___._.. 
Engine House Center (U. S. L. S.).. 
Happy (U. S. L. S.) .__..__._. ~ .___._ 
Engine LIouso Center (U .  S. L. 6 . ) - -  

0 , #t 

42 17 34.14 
83 06 22.51 

42 17 25.62 
83 05 2i.21 

42 18 48.00 
83 05 09.47 

42 I8 00.85 
83 04 35.59 

42 19 27.39 
83 03 36.29 

42 19 09.89 
83 02 21.86 

42 20 40.88 
83 02 20.93 

42 20 06.78 
82 59 53.86 

42 19 45.78 
83 02 53.M 

42 20 40.80 
83 02 20.92 

42 20 00.53 
83 03 07.04 

8.692099 
3. i39i2G 

3.7S79iO 
3.959SG1 

42 19 52.32 
83 02 50.91 

42 20 00.70 
83 03 06.87 

42 19 5i.79 
83 03 02.56 

42 19 49.78 
83 02 50.94 

42 19 59.55 
83 03 04.96 

Happy (U. S., L. S.) .___.__._____.___ 
Windmill Point Lighthouse (U. S. 

L. S.). 

3.679521 
3.6ii410 

La Puce (1869) (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  42 18 12 I.: 
82 46 39.92 

LakeSt. Clair aestbase(U.S. L.S.).. 
Wndmill Point Lighthouse (U. 6 .  

1,alieSt. Clair wos: bau? (U. S. L. SJ-. 
Windmill Point Li,qhlhouse (U. S. 

L. S.). 

L. S.). 

1,s Puce (1869) (U. S. L. S.) ..__._._. 
LakoSt .Cla irwestb~e(U.S .  L.S.). 

Lake St. Clair west base (U. S. L. S.). 
(itosje Point (U. S. 1,. 6.)  ______._._ 

La Puce (1869) (U. S. L. S.) ~ 

3.95747 
3.708330 

4.079.%2 
4.145455 

4.139107 
3.960831 

3 809737 
4.013566 

4.2G12iO 

Azimuth 

Grosse Point W. S. L. S.), 18il____----  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Lake St. Clair east base, (E. S. L. S.),1871.__________. 

,Milk Rker  (U. S. L. S 1, I S T I  _____--_.___. ~ ________._ 

Post on baseline, Michigan Land Surrey (V. S. 
L. S.), 18il 

0 , t, 

341 18 07 
34 05 36 

21 25 08 
101 43 42 

9 05 10 
36 17 22 

47 19 51 
151 52 32 

28 06 15 
62 54 16 

55 14 01 
103 44 24 

0 2 5 5 4  
35 49 17 

62 37 45 
107 22 01 

261 00 2'2 

287 18 14 
23 25 I7 
0 26 18 

220 20 42 
324 51 11 

42 23 41.14 
82 53 26.15 

42 i s  30 gr, 
82 50 41.44 

12 2 i  16.35 
82 52 06.26 

12 2i 06.98 
62 52 12.0; 

124 25 21 

2043858 

Back azimuth 

0 , ,, 
161 18 26 
214 04 48 

201 24 50 
231 43 05 

189 04 58 
216 16 33 

227 19 16 
331 52 09 

208 05 35 
242 53 13 

235 12 31 
283 43 34 

180 25 M 
215 48 2 i  

242 36 06 
287 20 22 

81 02 7.3 

I07 19 53 
208 24 56 
180 26 18 

40 21 13 
144 51 20 

304 25 10 

24 39 18 

Lake St. Clair 

86 26 32 
11i 06 06 

45  2 i  I9 
80 2.5 34 

98 22 25 
172 10 36 

16 18 45 
38 40 36 

OC, 42 58 
115 57 43 

317 25 5F 
16 36 20 

9 i  31 05 
I58 30 05 

335 59 55 

266 2: nq 
2937 03 42 

22.5 2.5 19 
260 21 10 

5 8  20 06 
352 10 l i  

196 I? 30 
218 39 02 

276 37 O i  
295 51 32 

137 34 34 
106 35 03 

?ii 28 00 
333 28 14 

156 03 35 

To station 

Distance 
I- 

Logarithm 
(meters) I 

Petite Cote (U. S. L. S.) ______.___-_ 
llivor Rouge (U. S. L. S.) _ _ _ _ _ _ _ _ - - _  
Petite Cote (U. S. L. S.) .________-._ 
Field (U. S. L. S.)--- _ _ _ _ _ _ _ _ _ _ _ - - - _  

I Sandwich (U. S. 1,. S.) _ _ _ _ _ _ _ _ _ _ _ - - _  
Field (U. S. L. S.) _ _ _  ____________- -_  
Sandwich (U. S. L. S.) ___________- -_  
Swayne (V. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sandwich Courthousa (U. S. L. S.) . 
Swagne (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Sandwich Courthouse (n. S. L. S.).. 
hiichigan Central Elevator (U. S. 

Windsor (U. S. L. S.) .____________-_ 
hIichigan Central Elevator (U. S. 

L. S.). 

L. S.). 

3.296580 
3.467744 

3.238516 
3.111851 

3.410616 
3.451330 

3.206369 
3.21G107 

3.459917 
3 . 3 i m  

3.571598 
3.244179 

3.448315 
3.469577 

Meters 

1,979.6 
2935.9 

1.731.9 
1.293.8 

2 574.0 
2,827.0 

1,608.4 
1,645.9 

2883.5 
2,397. 0 

3.729.0 
1.754.6 

2807.5 
2948.3 

3,816.2 
3,527.3 

4,153.1 

3,526.3 
1,850.1 
2 805.1 

1,630.5 
556.6 

44i.  i 

1.645. 7 

Feet 

6.495 
9,632 

5,682 
4,245 

8.445 
0,275 

5,277 
5,400 

9.460 
7,864 

12 2(4 
5. i57 

9,211 
9,673 

12  520 
11,572 

13,628 

11,569 
6, OiO 
9,203 

5,349 
I, 8% 

1.469 

5,399 

4.921. 5 
5,491. 9 

5. 727.6 
9, (M6.2 

4. i81.0 
4, i5i. 8 

9. 067. 3 
5, 109. 9 

12. om. 5 
13. 978.3 

13, 775. 5 
9, 137. 6 

fi, 452. 6 
10,317.3 

18.3iG. 8 

lfi.14i 
18.018 

IS,791 
29, s43 

15,686 
15,610 

29. 748 
16,761 

39.4w 
45,860 

45,195 
29,979 

21.170 
33,849 

so. 291 



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

Lake St. Clair-Continued 

Lake St .  Clair west base(U. S. L. S.). 
Windmill Point Lighthouse (U. S. 

La Puce (1869) (U. S. L. S.) __._._._ 
Milk Rivor (U. S. L. S.) __________.. 

Milk River (U. S. L. S.) _.______._.. 
Bnssett (V. S. L. S.) _ _ _ _ _ _ _ _  ~ _._____ 

La Puce (1869) (U. S. L. S.) .___._... 
Bassett (U. s. L. S.) __--______._._.. 

Stony Point (U. S. L. S.) _____._._._ 
Bassett (U. S. L. S.) __________.___._ 

Stony Point (U. S. L. S.) _____.___._ 
Mitchel (U. S. L. S.) ___________._... 

R3ssett (U. s. L. S.)-- ._____ _ _ _ _  .- .- 
Milk River (U. S. L. S.) _._._.____._ 

(U. S. L. S.) ____._._ _ _ _ _  .... 
Huron Point (U. S. L. S.) _____._____ 

North Channel (34 0. N. Chaffec, 

Rassett (U. S. L. S.) __._____ ~ _____.. 

nnssett (U. S. L. S.) __._._._______ .- 
,Milk Rirer (U. S. L. S.)-.. ._.._____ 

Rsssett (U. S. L. S.)- _ _ _  ._.__ _._._._ 
Huron Point (U. S. L. S.) _______._.. 

Bsssett (U. S. L. S.) _ _ _ _ _ _ _ _  ~ _._____ 
Huron Point (U. S. L. S.) 

L. S.). 

186i) (U. S. L. S.). 

Station 

3.603286 
3.29[)320 

4.413205 
4358217 

4.2fiS402 
4 417665 

4.242689 
4.300829 

4 2B203 
4.180544 

3.969972 
4. IC3430 

4.242351 
4.151671 

4.178957 
4.1i4269 

4.052191 

3.965950 

3.972108 
4.233397 

4.374382 
4.118229 

4.37Go90 
4.121715 

BasSett (U. S. L. S.), 

La Puce (1871) (U. S. L. S.), 1871 

Stony Point (U. S. L. S.), 1871 

Mitchel (U. S. L. S.) (Canada), 1871 _ _ _ _ _ _ _ _ _ _ _  ~ - .  -. 

Thames Rirer Lighthouse (U. S. L. S.), 1871 ___.__ _ _  
Iiuron Point (U. S. L. S.), 1 8 i l . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _  

North Channel (34 0. N. ChaUee, 1867) @. S. L. S.), 

S t .  Clair Flats Rear Range Lighthome (U. S. L. S.), 

Mil. 

18il. 

Camp Post (U. S. L. 8.) (Canada) __-________________ 

1, 0. N. Cha!Tee m. 9. L. S.), 1867 _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _  
9, hfacomb (0. N. C. 1869 (U. S. L. 9.) ____________.. 

043, 0. N. C. (1867) (G. S. L. S.) _______________.____ 

Bearon (U. S. L. S.), 1871 _______.____________----.-. 

Congregational Church at New Baltimore (U. S. 

Lntheran Church at New Baltimore KJ. S. L. S.1- _ _  
L. S.), 1871. 

1871. 

42 19 42. zz 
82 26 35.24 

42 37 12.63 
82 30 36.41 

42 33 2;. 18 
82 41 05.75 

42 3 i  56.69 
82 39 2 0 . 3  

Latitude and 
longitude 

0 I I1 

42 21 01.93 
82 54 30.76 

42 29 3i. 11 
82 35 45.i6 

42 18 04.24 
82 46 45.09 

42 18 54.12 
82 33 58.54 

42 25 50.26 
82 25 57.46 

42 19 0276 
82 27 12.14 

42 33 55.26 
82 47 05.11 

42 37 41.09 
82 37 23.46 

42 32 21.82 
82 41 24.12 

42 32 1G.27 
82 41 35.74 

42 40 45. I8 
82 44 16.81 

42 40 4573 
82 44 16.64 

Azimuth 

0 I t? 

16 35 38 
115 52 23 

35 21 17 
79 07 03 

156 41 53 
215 08 07 

85 49 22 
172 57 51 

4 0 3 5 5 6  
117 33 48 

88 23 46 
187 43 54 

297 23 55 
29 01 56 

351 30 12 
62 38 52 

209 05 49 

303 I8 49 

301 32 52 
57 19 41 

330 28 24 
17 00 06 

330 36 I1 
16 52 45 

_ _ ~  

Back azimuth 

0 , ,, 
196 35 04 
295 51 30 

215 13 56 
258 56 01 

336 38 17 
35 15 32 

265 40 50 
352 56 39 

2M 33 32 
297 27 11 

268 19 12 
7 44 44 

117 31 34 
208 58 32 

171 31 IS 
242 32 18 

29 08 32 

123 22 38 

121 36 48 
237 12 35 

150 34 10 
196 53 12 

150 42 27 
196 50 51 

I 

Distance 

To station 
Logarithm 
(meters) 

~~ 

Meters 

4,011. 4 
1,992.1 

25,894.4 
22,814 8 

IS. 552 5 
26,161.6 

17,485.9 
19,990.7 

16,912.3 
15,154.6 

9,310.5 
1% 689.1 

17,473.5 
14,lig.S 

15,099.3 
14,937.2 

11,276.9 

9.245. Q 

9,378.0 
17,115.8 

23,680.0 
13,128.9 

23. m. 3 
13.234.7 

Latitude and 
longitude 

0 , I ,  

44 38 52.49 
S6 15 0424 

44 31 53.67 
86 13 51.14 

44 21 57.49 
86 15 41.91 

44 16 44.96 
86 19 05.01 

44 16 30.15 
86 18 59.10 

44 12 1i.66 
86 21 56.15 

44 04 48.05 
86 29 44.42 

44 03 29.53 
86 30 56.69 

44 03 26.41 
86 30 57.03 

44 03 2483 
86 29 25.90 

Feet 

13. I61 
6.536 

84.955 
74,852 

m868 
85,832 

57,368 
65,588 

55,486 
49,720 

30.546 
41.631 

57,328 
46,522 

49,538 
49,006 

36.998 

30.334 

30,768 
56,154 

77,GW 
43.074 

n. 996 
43,421 

Latitude and 
loneitude 

0 , ,, 
44 03 14.02 
86 31 02.2G 

43 5s 01.18 
86 28 55.15 

43 44 15.15 
88 28 16.04 

43 40 44.21 
88 31 49.68 

43 40 22.24 
86 31 57.19 

43 38 39.00 
88 30 07.78 

43 37 50.36 
86 32 28.08 

43 30 22.44 
86 28 20.00 

4 29 49.68 
86 28 13.04 

43 29 29.42 
86 28 04.17 
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Lake Michigan, east shore-Continued 

Station 

Observatory post 4 (U. S. L. S.) ____._______________. _ _ _ ~  ___________.__. 

A39 (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  ~ ______._____________.-.-.---------------.. 

AZ(U.S.L.S.)  _______.__..._________ ~ ______________._____------.--._. 

Douglas (astronomic latitude) (V. S. L. S.), IS73 (m.) _______________... 

Az. I (U. S. L. S.) ______.__ _ _ _  ____._______________----.----.----.------. 

hz. I1 (G. S. L. S.) ________...______._________.___.---. ~ ______._____.._. 

ASS (V. S. L.S.) ___________..______.-.-.-----.-- ~ ________.__________... 

South IKaren Lighthouse (geodetic) (U. S. L. S.), 1873 (m.) _.____._.._. 

South JIIsven (geodetic) (U. S. L. S.), 1873 _______._.__________-.-....-. 

Station 20 (geodetic) (G. S. L. S.) __._______.____.._..._.-...-.-.-...... 

Station 
Latitude and 

longitude 

0 , ,, 
42 86 46 12 21.02 34.13 

42 40 55.15 
66 12 35.00 

66 42 39 12 52.82 59.91 

42 38 11.05 
86 13 43.62 

42 32 OS. 40 
86 14 29.02 

42 24 16.39 
86 16 50.52 

42 19 11.58 
86 IS 59.72 

42 66 24 17 00.65 09.19 

86 42 M 16 43.19 08.80 

42 08 55.11 
86 2 i  02.M 

Station 

h’orth Manitou (U. S. L. S.), 1860 _.__....____......__ 

Pyramid Point (V. S. L. S.), 1860 __-._........_...... 

Carp Rirer (V. S. L. S.), 1860 ____......_..___..._.. .. 

South Manitou Lighthouse (V. S. L. S.), 1860... . ... . 

South Manitou (U. S. L. S.), 1860 __..___.....______._ 

Latitude and 
longitude 

0 , ,, 
45 03 51. SI 
85 59 43. i G  

44 58 01.42 
65 55 27.61 

45 01 43.61 
85 45 30.42 

4s M) 27. 61 
6G 05 8 . 1 0  

45 00 35.23 
86 09 01.14 

Sleeping Bear (U. S. L. S.), 1860..-. ._.__..__........ 

Point nux B e n  Sries (V. S. L. SJ ,  1860 ___.____._...._ 

Point Betrie LinDhthouse (V. S. L. S.), 1 W ,  r. 1672. -. 

4 %  52 22 71 
66 04 07 46 

4 i  41  45 fA 

44 41 25 53 
86 15 1S 67 

8G 14 58 70 

0 Penny, NO. 1 (U. S. L. S.) ..-. ~ _ _ _ _ _ _ _ _  ~ _________.. 44 41 49.85 
&3 15 01.77 

Lntitudo and 
longitude 

0 , I ,  

43 m 02.50 
86 24 I 5 . B  

43 16 13.39 
66 21 5i.09 

.43 07 47.99 
86 16 39.53 

43 07 25.12 
66 09 Zi.93 

43 07 01.27 
86 09 51.90 

43 03 29.67 
86 14 51.86 

42 5s 31.31 
s6 13 23.93 

42 54 39.03 
86 12 55.18 

42 50 21.53 
86 12 40.34 

42 47 50.23 
86 06 40.i.5 

Lake Michigan, northeast end 
~ 

Azimuth 

0 , ,? 

195 03 39 
245 56 58 

152 23 38 
185 44 53 

62 42 24 
102 01 18 

230 51 15 
268 13 44 

243 32 04 
2 i3  00 35 

157 04 32 
172 26 46 

192 41 14 
206 05 46 

--- 

Rack azimuth 

0 , ,, 
15 14 25 
66 13 01 

332 20 37 
5 47 36 

242 35 22 
281 51 14 

50 58 26 
108 20 56 

63 38 39 
93 02 59 

337 01 05 
352 25 42 

12 45 26 
26 16 32 

To station 

South Fox (U. S. I,. S.) 
Cathead (ti. S. L. S.) 

North Manitou (U. S. 1,. S.) _____. . 
South Fox (U. S. L. S.) 

Pyramid Point ( C .  S. 1,. S.) 
North LManitou (E. S. L. S.) 

North Manitou (ti.  S. L. S.) 
Pyramid Point (U. S. L. S.) 

North Manitou (U. S. L. S.) 
South Madmu Lighthouse (US. L 

L. S.). 
South Manitm (U. S. L. S.I ..-.--. 
South Manitou LiRhthow (U. P. 

L. S.). 

South hlanitou (U. S. L. S.) ___.__. 
North Manitou (U.  S. L. S.) ____.__ 

Logarithm 
(meters) 

4. ffli593 
4.511634 

4.092567 
4. G!49537 

4.168lOG 
4. q%07G2 

3. m s 1 1  
4. 146780 

4.134236 
3. M86M 

4.21’1774 
4. 1789iO 

4. 552nsi 
4. r m z  

Distanoo 

Meters 

40.512.9 
32.481.3 

12.093.9 
50,065.3 

14.726. 7 
19. w. 1 

9.98s. 7 
14,085.8 

13, 621. 8 
4.452. 7 

16.511.0 
15.099.8 

35,651.8 
45.505.8 

Feet 

132.916 
106.566 

39.678 
164.256 

48.316 
62.625 

32. Til 
46,213 

44.691 
14, GOD 

51. li0 
49,540 

llfi.D69 
149,297 
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Latitude and 
longitude 

0 I ,, 
45 30 3.80 
86 46 2286 

Grand l'kaverse Bay 

Station 

OUllLsland (U. 9 .  L. S.) 

Station 

St. Martins Island (U. S. I,. S.) _____.__. .__.____. .. .~ ..._____. . . . .. .. . 

Poverty Island W. S. L. 8.) 

Rocky Island (AHeardinps R 1863) (IJ. S. L. S.) __._____.......__.___. 

Summer Island (E. S. L. S,) .......................................... 

Littlo Summer Island (U. S. L. S.) _______.___.-.______-....__._______. 

Ora-ielly Island (17. S. I.. F.) .......................................... 

45 35 49.n 
86 41 23.51 

4.5 31 18.42 
&3 43 34.11 

Latitude and 
longitude 

Pilot Island Lighthouse (U. S. L. 6.) 

Baileys Harbor Lighthouse (U. S. I,. S.) 

0 , P t  

45 14 06.90 
35 23 16.65 

45 11 23.90 
55 23 11.68 

45 10 37.53 
35 31 54.52 

45 02 51.92 
85 33 57.89 

45 09 34.08 
05 22 3462 

45 08 02.30 
05 33 30.50 

45 01 49.76 
05 22 51.68 

4 59 29.62 
85 23 44.45 

44 55 58.23 
85 23 43.37 

44 5i 35.17 
85 27 57.17 

44 54 08.46 
85 29 20.76 

44 51 15.06 
85 27 11.72 

44 51 23.55 
85 30 01.29 

44 48 15.34 
8.5 29 57.69 

45 31 S7.M Rock Island Lighthouse (old) (U. S. L. S.)..-. _.__________________-. _ _  
86 40 05.11 11 
45 36 33.96 Transit Post (Boyem BluB. old) (U. S. L. 6. )  ____--. ~ __..-------.__.__ 
86 42 39.16 / I  
4.5 32 42. o(i Transit Post (Burnt BlufT, old) (U. S. L. S.) 
86 38 56.76 1 1  

Latitude and 
longitudo 

0 , t r  

44 47 12.55 
85 33 34.87 

44 44 49.39 
85 32 63.60 

44 45 17.95 
85 34 35.31 

44 59 22.21 
85 35 5i.82 

44 58 26.76 
85 31 11.12 

41 53 39.95 
85 33 63.38 

I4 55 29.13 
85 36 03.10 

4.1 52 m.49 
85 38 52.81 

44 49 ui.19 
fi-5 34 41.26 

44 I 8  02.92 
65 38 W.60 

44 45 54.34 
85 36 22.31 

44 52 10.77 
85 34 50.40 

44 51 37.20 
85 34 63.70 

44 47 (u.72 
85 38 14.97 

Latitude and 
longitude 

0 I ,# 

45 30 41.1: 
80 43 15.27 

45 25 39.13 
86 49 40.09 

45 25 12.34 
86 49 09.57 

45 40 39.23 
86 43 02.20 

45 17 02.93 
86 55 10.08 

45 03 19.30 
87 05 45.86 
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DESCRIF’TIONS AND PLANE COORDINATES OF TRIANGULATION 
STATIONS 

Until recently, the plane coordinates of the triangulation stations 
have been listed in separate tables apart from the descriptions in 
publications of this Bureau. In this publication, for the convenience 
of the engineer and others who use the information, the plane co- 
ordinates of a station are given with its description, where the data 
are readily available. Thus there appears in the description of each 
station all the information concerning the station except its geo- 
graphic position, and this may be found in the list of geographic 
positions. 

The following descriptions of stations may be conveniently con- 
sulted by reference to the illustrations at the end of this publication 
or to the index. Azimuths given in the descriptions are geodetic 
azimuths, unless noted otherwise, and are reckoned continuously from 
true south around by west to 360’) south being O’, west 90°, north 
180°, and east 270’. Do cot  confuse these azimuths with plane- 
coordinate or “grid” azimuths. (See p. 171.) Where magnetic azi- 
muths are given they are indicated as such. Wheverer the name of 
a point is printed in italics in the body of the descriptions, its posi- 
tion may be found in the tables. 

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

The name and dates given in each description immediately after 
the county refer t o  the chief of party by whom the station was estab- 
lished, the date of the establishment of the station, and the date when 
the station was last recovered. 

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

EXPLANATION OF DESCRIPTIONS 

MARKING OF STATIONS 

The standard station and reference marks referred to in the follow- 
ing descriptions and notes consist of a disk and shank of bronze cast 
in one piece. The disk of the station mark (see fig. 4) is 90 milli- 
meters in diameter, with a hole at the center surrounded by a 20- 
millimeter equilateral triangle, and has the following inscribed legend: 
“U. S .  Coast and Geodetic Survey Triangulation Station. For in- 
formation write to the Superintendent, Washington, D. C. $250 fine 
or im risonment for disturbing this mark.” On the marks made 
since k a r c h  1921 the word “Director” replaces the word “Superin- 
tendent” in the inscription. The shank is 25 millimeters in diameter 
and 80 millimeters long, with a slit at the lower end into which a 
wedge is inserted, so that when it is driven into a drill hole in the 
rock it will bulge at the bottom and hold the mark firmly in place. 
In  recent years the slits in the stems of both station and reference 
disks have been enlarged so that the two prongs may be spread far 
apart and set in concrete without the use of a wedge. The marks 



Special Publication No. 214 

FIGURE 4.-STANDARD MARKS OF T H E  u. S. COAST AKD GEODETIC SURVEY. 

1. Triangulation station mark. 
I”. TraL-erse station mark. 
3. Reference mark. 

4. Bench mark. 
6. Nacnetic station mark. 
6. Hydrographic station mark. 
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used between about 1915 and 1920 have grooves cut around the 
shank instead of the slit. 

The standard disk reference mark shown in figure 4 is the same 
size and shape as the newer type of station mark, described above, 
but instead of a triangle it has an arrow a t  the center of the disk 
which, when the mark is properly set, points to the station. The 
legend is the same as for the station mark except that the words 
“reference mark” take the place of the words “triangulation station.” 

The standard disk azimuth mark, referred to on page 168, isnot  
shown in figure 4. It is the same as the reference mark described 
above except that the words “azimuth mark” take the place of the 
words “reference mark” in the inscribed legend. 

The standard notes on the marking of stations which are given 
below serve as a guide to the field observer in selecting the best type 
of mark for each particular station. They are also useful to the 
observer in writing his descriptions, as he need not describe the mark- 
ing used at a station but simply give the numbers of the standard 
notes which describe the station, underground, reference, and witness 
marks. The notes were made as general as possible in order that it 
might not be necessary in the field to describe small and unimportant 
variations. 

For the convenience of the reader a brief description of the marking 
is given in each of the following descriptions of stations. I n  addition, 
the number of the note describing the mark in detail is also given. 

STANDARD NOTES ON THE MARKING OF STATIONS 

Surface marks 
Note 1.-A standard disk triangulation station mark set in the top of (a)  a 

square block or post of concrete, (b) a concrete cylinder, (c )  an irregular mass of 
concrete. 

Note %-A standard disk triangulation station mark wedged in a drill hole 
in outcropping bedrock (a)  and surrounded by a triangle chiseled in the rock, 
( b )  and surrounded by a circle chiseled in the rock, (c )  a t  the intersection of two 
lines chiseled in the rock. 

Note %-A standard disk triangulation station mark set in concrete in a de- 
pression in outcropping bedrock. 

Note 4.-A standard disk triangulation station mark wedged in a drill hole in 
a boulder. 

Note 6.-A standard disk triangulation station mark set in concrete in a de- 
pression in a boulder. 

Note 6.-A standard disk triangulation station mark set in concrete at the 
center of the top of a tile (a )  which is embedded in the ground, (b) which is sur- 
rounded by a mass of concrete, (c) which is fastened by means of concrete to 
the upper end of a long wooden pile driven into the marsh, (d )  which is set in a 
block of concrete and projects from 12 to 20 inches above the block. 

Underground marks 

Note 7.-A block of concrete 3 feet below the ground containing at the center 
of its upper surface (a)  a standard disk triangulation station mark, ( b )  a copper 
bolt projecting slightly above the concrete, ( e )  an iron nail with the point pro- 
jecting above the concrete, (d) a glass bottle with the neck projecting a little 
above the concrete, (e )  an earthenware jug with the mouth projecting a little 
above the concrete. 

Note &-In bedrock (a)  a standard disk triangulation station mark wedged in 
a drill hole, (b)  a standard disk triangulation station mark set in concrete in a ‘  
depression, (c) a copper bolt set in cement in a drill hole or depression, (d) an 
iron spike set point up in cement in a drill hole or depression. 

Note 9.-In a boulder 3 feet below the ground (a) a standard disk triangulation 
station mark wedged in a drill hole, (b) a standard disk triangulation station mark 
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set in concrete in a depression, (c)  a copper bolt set with cement in a drill hole 
or depression, (d )  a n  iron spike set with cement in a drill hole or depression. 

Note 10.-Embedded in earth 3 feet below the surface of the  ground (a) 8 
bottle in  a n  upright position, (b )  a n  earthenware jug in a n  upright position, (c) $. 
brick in  a horizontal position with a drill hole in its upper surface. 

Reference marks a 

Note il.-A standard disk reference mark with the arrow pointing toward 
the station set at  the  center of the top of (a)  a square block or post of concrete, 
(b)  a concrete cylinder, (c )  a n  irregular mass of concrete. 

Note 12.-A standard disk reference mark with the  arrow pointing toward 
the  station (a)  wedged in a drill hole in outcropping bedrock, (b)  set in concrete 
in a depression in outcropping bedrock, (c )  wedged in a drill hole in a boulder, 
(d)  set in  concrete in a depression in a boulder. 

Note 13.-A standard disk reference mark with the arrow pointing toward the 
station, set in concrete at the  center of the top of a tile (a )  which is embedded 
in the  ground, ( b )  which is surrounded by a mass of concrete, (c )  which is fast- 
ened by means of concrete t o  the  upper end of a long wooden pile driven into the 
marsh, (d )  which is set in a block of concrete and projects from 12 t o  20 inches 
above the block. 

Witness marks 

Note i4.-A conical mound of earth surrounded by a circular trench. 
Note 15.-A tree marked with (a) a triangular glaze with a nail at the center 

and each apex of the triangle, (b )  a square blaze with a nail at the center and 
each corner of the square, (e) a blaze with a standard disk reference mark set at 
its center into the tree. 

EXPLANATION OF PLANE-COORDINATE SYSTEM 

In order to meet the various demands imposed upon it by engineer- 
ing and surveying operations (see p. lo) ,  a plane-coordinate system 
must satisfy conditions which naturally accompany requirements for 
accurate computations and exact results. The preservation of angles 
is one important factor to be considered; another factor of utmost 
importance is the elimination of variations of scale. Since variations 
of scale are inevitable, it becomes necessary to select a projection 
which will give definite scale values in certain directions, so that scale 
values may be tabulated, and through their use, when utmost accuracy 
is desired, one can eliminate the distortions of scale which result from 
the projection of spheroidal coordinates onto a plane. 

These various requirements pointed very definitely to the adoption 
of one of the conformal projections. After due consideration it was 
decided to employ the Lambert conformal projection with two stand- 
ard parallels in States with greatest extent in an east-west direction 
and the transverse Mercator projection where the greatest extent was 
in a north-south direction. Such a rule, however, could be applied 
only in those States which were of such limited extent in one of these 
directions that the entire State could be included in a single zone. I t  
therefore became necessary to divide the larger States into a number 
of zones, using the projection in each which would satisfy the require- 
ments of accuracy indicated by the limiting scale error, and a t  the 
same time keep to a minimum the number of zones required. 

For these reasons the transverse Mercator projection with three 
zones was adopted for Michigan (see fig. 5). It will be noticed that 
the junction lines between zones follow the county boundary lines; 
so that all stations in any county wil l  be included in the same zone. 

8 These notes also apply to methods of setting azimuth marks, for which standard reference disks suitably 
stamped were first used, but for which on later arcs disks were used on which an appropriate legend was 
cast. (Seep. 167.) 
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Since, however, some surveys will extend across these artificial bound- 
aries, the coordinates of stations which lie within what ma be termed 

With these data the engineer will not have to go from one zone of 
coordinates to the other in extending a survey a short distance beyond 
a boundary. Care must always be taken, however, to use in direct 

the borderland of two contiguous zones are given on g 0th zones. 

FIGUBE 5.-Map of Michigan with grid system outline. 

combination only coordinates which are given on the same zone. 
Where it is necessary to go from one zone or system to another, suit- 
able directions for so doing will be found in Special Publication No. 193. 

Each geodetic position in this publication has been reduced to 
plane coordinates which are given a t  the end of the description of 
each station, with the exception of those positions determined by the 
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United States Lake Survey for which no descriptions were available. 
The plane coordinates for these are listed in tabular form. These 
coordinates are based upon the transverse Mercator projection of 
Michigan with three zones. The zone upon which a station has been 
computed is denoted in the description by the initial (E, C, or W) 
directly preceding the plane coordinates in the second paragraph of 
each description. Coordinate tables for the State have been prepared 
by this Bureau as a basis for computing the coordinates. The pur- 
pose in view in supplying these coordinates has been to provide for 
computations of surveys by the usual methods of plane surveying in 
which the convergence of the meridians is not considered. A State- 
wide application can now be made of principles ordinarily confined 
in common practice to very restricted areas. 

The x and y coordinates of stations whose geographic positions are 
listed to three decimal places are given in feet to two decimal places. 
This is one place farther than geodetic posltlons justify, but it was 
thought desirable to  accept the positions as if they were corrFct to 
three decimal places, and carry two decimal p1Fces L T ~  the coordmates 
for use in adjusting traverses between h e d  pomts. 

The plane coordinates are in all essential features merely the plane 
representation of the spheroidal coordinates given in the tables of 
geodetic positions. For definite instructions regarding the use of 
plane coordinates, reference should be made to the following manuals 
of this Bureau: Special Publication No. 193, Manual of plane-coor- 
dinate computation, cost 35 cents; Special Publication No. 194, 
Manual of traverse computation on the Lambert grid, cost 20 cents; 
and Special Publication No. 195, Manual of traverse computation on 
the tranverse Mercator grid, cost 25 cents. These manuals may be 
procured from the Superintendent of Documents, Washington, D. C. 
The State coordinate tables for the other States are available in 
lithographed form, but the tables for this State are contained in this 
publication. (See p. 352.) 

A few stations, for which geodetic positions are given in this publi- 
cation, lie so far outside the State that plane coordinates were not 
computed for them on the grid of this State. If i t  becomes necessary 
to use any of these as control for local surveys, their coordinates 
should be obtained from the Coast and Geodetic Survey on the grid 
of the State in which they lie. Computation of traverses tied to 
them would then have to be made by passing from one grid to the 
other. The method of accomplishing this is given in Special Pub- 
lication No. 193. I t  is not thought that this necessity yill arise very 
often, but when it does occur the method of handling it is not com- 
plicated and the necessary computations can easily be made. 

Explanation of plane lengths 

The length of line between any two stations can be computed from 
the differences of coordinates just as is done in ordinary plane sur- 
veying. The resulting length is affected by the distortion due to 
the reduction of the actual curved surface of the earth to a plane. 
It must be corrected for the scale of the grid at that pomt to reduce 
it to the sea-level length listed in the geographic-position tables. 
Should it be desired to obtain the actual ground-level length, a 
further correction must be applied, as described on page 16 for lines 
of triangulation. 
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Explanation of plane or grid azimuths 

The plane or grid azimuths given in the descriptions of stations 
are based upon the central meridian of the proper zone, and they 
therefore differ from the geodetic azimuths which appear in the lists 
of geographic positions and in the descriptions. The back azimuth 
differs from the forward azimuth by exactly 180°, hence it is neces- 
sary to list the azimuth of each line in only one direction. 

Many of the azimuths listed are to special azimuth marks located 
a t  comparatively short distances from the stations. These marks 
have been placed at  such positions as to be visible from the ground 
a t  the stations, and thus are readily available as starting azimuths 
for local surveys such as traverses. Since 1927 it has been the custom 
to establish these azimuth marks a t  most of the fist-order stations 
determined by this Bureau. 

The plane azimuth from a triangulation station to an azimuth 
mark or other triangulation station may be computed in two ways: 
first, bv means of the formula: , ”  

(Y2-YJ @Xl’+X2’) 
Geodetic azimuth-grid azimuth = Aa A- (6p2  sin l”)u 

In this formula, the sub-one coordinates are the coordinates of the 
origin of the line, and the sub-two coor+nates are those of the 
azimuth mark or other triangulation station. The 2’’s are the x 
coordinates minus 500,000. The value of Aa is the convergence 
of the meridian through the origin of the 1ine.ulth reference to the 
central meridian (Y axis) of the projection; it is constant for a given 
triangulation station, and is computed at the same time as the 
coordinates for a station, and on the same form.s 
The value of log is given among the constants of 

the projection, page 364, for the zone in which the station is located. 
The second method of computing a plane azimuth is by means of 
the usual plane-surveying formula: 

1 
(6,302 sin l”)u 

A x  
Tangent grid azmuth= - 

AY 
in which Ax and Ay are the respective differences of the x and y 
coordinates of two stations. 

Since the second term of the first formula is negligible for dis- 
tances up to approximately one mile, the grid azimuth Fay  be de- 
rived by applying the Aa term directly to the geodetic azmuth. 
For azimuths over short distances, more consistent .results will be 
obtained in this way than can be had through usmg the second 
(or tangent) formula. This is due to the fact that there are not 
enough significant figures in the differences of the x and y coordi- 
nates to make the second formula sufficiently exact. 

Inconsistencies between the plane azimuths as computed from the 
two formulas may also arise when the coordinates of the azimuth 
mark are derived from a “no check” (see p. 16) geodetic position. 

4 See Special Publication No. 193, Manual of plane-coordinab computation, p. 13. 
6 Idem, p. 7.8. 

77729“-34-12 
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This results from discarding the third decimal place of the seconds 
of latitude and longitude, and thus using only hundredths of seconds 
for computing the plane-coordinate position. 

Since these inconsistencies diminish as the distance between the 
station and azimuth mark increases, the second formula has been 
used to compute the plane azimuths of such lines as are of sufficient 
length to  make the difference negligible. In  other words, when the 
distance between the station and the azimuth mark is such that both 
formulas give practically the same result, and when the coordinates 
of both station and azimuth mark are known, the second (or tan- 
gent) formula is used. 

The first formula (neglecting the second term) has been used in 
computing the plane azimuths to all azimuth marks whose coordi- 
nates were not known; this includes practically all special azimuth 
marks, the distances to such marks being nearly always less than 
one mile, and very rarely known with sufficient accuracy to permit 
the computation of the position of the. mark. The first formula 
was also used for computing the plane azimuths to stations whose 
plane coordinates were derived from “no check’’ geodetic positions, 
and to other azimuth marks whose coordinates were known, but for 
which consistent results were not obtained through the use of the 
second formula. In the descriptions of stations, the plane azimuths 
computed by means of the first formula are marked by footnotes. 
The plane azimuths computed by the second formula are carried 
out to tenths of seconds, distinguishing them from the ones computed 
by the first formula which are carried to even seconds only. 

The latitude 
of a station and its distance from the central meridian (AX) are 
the arguments for obtaining A a  from this table. Straight-line in- 
terpolation in the table will give A a  within a tenth of a second of 
the value computed by means pf the rigid formula.6 

All of the Aa’s for plane azimuths listed in the following descrip- 
tions were computed by formula instead of by use of the table. 
For most practical purposes the value derived by interpolation in 
the table will be sufficiently exact, that is, within a tenth of a second 
and will furnish an excellent check on the value computed by for- 
mula. For ease in interpolation horizontally, the tabular differ- 
ences for each latitude listed is given in. the two right-hand cplumns 
of the table. The tabular differences in the vertical direction are 
small enough so that no special aids are necessary for interpolating 
in that direction. 

The following computation should serve as an example in the use 
of the table for computing A a .  The position of station Brandywme 
(p. 5 5 )  is: Latitude (4 )  42’19’32’!028; longitude (X) 86’18’29‘!643. 
The geodetic azimuth to the azimuth mark is 242’32’04”. The grid 
azimuth is to be computed on the central zone of the plane-coordinate 
system. In this zone the central meridian is 85’45’0Or!0O0 (see 
p. 364). This value minus X equals -33’29‘!643, the value of Ah with 
which to  enter the table as one argument. The other argument is the 
latitude 9. In the column headed 0’30’ opposite latitude 42’10’ is 
the value 20‘08‘!3. To this value add 3x40’128 (minutes of Ah and 
value of A a  for 1’ of AX) and 29.643X0’1671 (seconds of AX and value 
of A a  for 1’’ of AX). The 40’!28 and 0’!671 appear in the last two 

A table of values of A a  may be found on page 364. 

6 See Special Publication No. 195, p. 10. 
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columns of the table opposite latitude 42'10'. The result of these 
multiplications and addition is 22'29'!03, the value of A a  for latitude 
42'10' and AX, 33'29'!643. In the column headed 0'30' opposite 
latitude 42'20' is the value 20'12'!2. To this quantity add 3X40'!41 
and 29.643)<0'!674 giving 22'33'141, the value of A a  for latitude 
42'20' and AX, 33'29'!643. Latitude 42'19'32'!028 is 9'327028 or 
9.'5338from 42'10', the lower limit. The 9.'5338 is 0.95338 of the 
whole tabular difference of 10'. The difference between 22'29'!03 
and 22'33'!41 is 4'!38. This multiplied by 0.95338 gives 4'!18 which 
added to 22'29'!03 gives 22'33'!21 as the final interpolated value of 
A a .  The grid 
azimuth equals the geodetic azmuth minus A a ,  so in this particular 
case the grid azimuth to the azimuth mark is equal to -22'33T2 
subtracted from 242'32'04'' which gives 242'54'37''. 

This value is negative to-agree with the sign of AX. 

EXPLANATION OF PLANE-COORDINATE PROJECTION TABLES 

The State tables of plane coordinates (see p. 352) are intended 
primarily for use in the reduction of geodetic positions to grid co- 
ordinates, and they were computed with this end in view. How- 
ever, they serve another purpose, as they are needed for use in the 
computation of surveys on the rid coordinate system. The zone 

problems, while the scale factors are necessary if computations are to 
produce exact results through the elimination of variations in scale. 

There are several ways in which the table of scale variations can 
be used on the transverse Mercator grid. The scale varies with 
the distance from the central meridian and the factors are tabu- 
lated for every 5,000 feet from this meridian. The factor is the 
same a t  a given distance out from the central meridian, whether in 
an east or a west direction. This distance is given by the x' value, 
which is the 2 coordinate minus the added constant (500,000 in this 
State). 

The f i s t  method would be to make a preliminary computation of 
these 5' values for the various stations of the survey and then obtain 
the mean value of the 2' for each line. An interpolation in the 
table of scale factors using the x' of each line as an argument would 
give a scale factor for each of the lines of the survey. This is prob- 
ably the most accurate method of computmg the scale factors. 

A second method would be to make an approximate plotting of 
the traverse on a Geological Survey quadrangle map by means of 
angles and distances and from this map scale off approximate dis- 
tances of the traverse stations from the central meridian. If the 
traverse runs from one control station to another, the x"s of these 
two stations being known, two lines could be drawn through them 
with known x' values. By scaling out from one or the other of 
these lines approximate x' values for all of the traverse stations 
could be determined. These could then be used just as the computed 
x' values were used in the f i s t  method. 

A third method that is probably accurate enough for most trav- 
erses consists in computing a mean scale factor for the whole traverse. 
If a general mean x' for an entire traverse is determined, the scale 
factor corresponding to this value can be adopted and ap lied to all 
the lines of the traverse. The x"s of the control points d b e  known 
and from these an acceptable mean x' for the whole traverse can be 
determined and from it the mean scale factor. 

projection constants are frequent f y needed in the solution of special 
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The scale factors are given in two forms in the table on page 355: 
First, as a correction to the logarithm of the length; and’second as 
a factor for multiplying the length. The signs of the logarithmic 
corrections are adopted for algebraic addition to the logarithms of 
the measured lengths reduced to sea level. They are expressed in 
units of the seventh place of logarithms with tenths for the eighth 

The ratio form is used as a factor for multiplying the measured Pace engths to  obtain the grid lengths. If the grid length is given, the 
process must be reversed to get the geodetic or sea-level length; that 
is, the logarithmic correction must be subtracted algebraically and 
the length must be divided by the factor. This gives the geodetic or 
sea-level length. To get the ground-level length a correction for 
elevation must also be applied. (See p. 16.) Before applying the 
grid correction to the measured lengths, they should be reduced to 
sea level by applying a correction for elevation. Reference should be 
made to Special Publication No. 193, “Manual of lane coordinate 
computation” and to Special Publication No. 195, “ d n u a l  of traverse 
computation on the transverse Mercator grid.” These publications 
give a full account of the use of the State tables and of the use of the 
coordinates in computations. 

. 

DESCRIPTIONS AND PLANE COORDINATES 

LAKE SUPERIOR 

Principal points 

Farquhars Knob (U. S. L. S.) (Cook County, Minn., U. S. Lake Survey, 1869; 
1934) .-On northwest shore of Lake Superior, about 4 miles northwest Hovland. 
To reach from Hovland, follow McFarland Lake Road about 3% miles to new road 
to  left (Hovland Tower Road), turn left and continue about 5 mile to small 
garage on right. Trail leading to  station is directly across road from garage; 
follow up trail about 400 yards to  top of hill and station site. Station mark is 
cross cut in solid rock, 3 feet below surface, over which is centered stone post. 
Farquhars Knob (72. 8. L. S.) Zatitude station is 7.801 meters (25.59 feet) distant 
in azimuth 283O20’29’’. 

East Sawteeth (U. S. L. S.) (Lake County, Minn., U. S. Lake Survey, 1870).- 
On one of Sawteeth Mountains. 134 miles northeast of station West Sawteeth 
(U .  S. L. S.) (see description therkofj-and about 2 miles from lake shore. Station 
mark is stone post. East Sawteeth ( U .  S .  L. S.)  latitude station is distant 15.28 
meters (50.1 feet) from station in azimuth 156’35’23’‘. 

Porcupine Mountains (U. S. L. S.) (Ontonagon County, U. S. Lake Survey, 
1869; 1870).-On one of highest ridges of Porcupine Mountains, about 2 miles 
south of Carp Lake, and about 4 miles south of the “Carp Lake Mining Co.” 
landing. Station mark is stone ost. Porcupine Mountains (U .  S. L. S . )  latitude 
station is distant 14.4 meters 8’7.2 feet) from station in azimuth 197’52’52”. 
In  1935 i t  was reported that station mark was found lying in the center of a hole 
about 18 inches in diameter. 

Plane coordinates: (W), ~ ~ 2 5 4 , 3 3 6 . 1 6  feet; y= 1,927,491.42 feet. 
Wheal Kate (U. S. L. S.) (HoughtonCounty, U. S. Lake Survey, 1869; 1934).- 

About 1 mile west of South Range, on highest point of bluff, directly (not centered) 
under fire tower erected by State. Station can best be reached from southwest, 
starting from west of South Range School and following path to summit. Origin- 
ally marked by stone post. In 1934 only a remnant of old mark was found. 
Dirt was tamDed around and above this mark and new mark, disk in 1%-inch 
iron pipe in concrete, was centered over old mark. Mark is 6 inches below ground. 
Reference marks are four concrete abutments of tower at following approximate 
bearings and distances from station: Northwest, 13.45 feet; northeast, 7.55 feet; 
southeast, 17.80 feet; southwest, 20.5 feet. Wheal Kate (U..S. L. S.), latitude 
station is distant 30.012 meters (98.46 feet) from station in azimuth 25OO50’29’’. 

Plane coordinates: (W), z=521,825.74 feet; y=2,031,246.93 feet. 
For notes in regard to marking of stations see p. 167. 
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Isle Royale East (U. S. L. S.) (Keweenaw County U. S. Lake Survey, 1869; 

1906).-Near east end of Isle Royale, and about lg miles north of old mining 
company's landing at Rock Harbor. Station originally marked by stone post. 
In 1906 it was reported that station was marked by copper bolt in bedrock. 
Isle Royale East (U.  S. L. S.) latitude station is distant 26.82 meters (88.0 feet) 
from station in azimuth 267'16'49''. Cross in 4-inch circle cut in large boulder 
bears N. 18'44' E. from station and is distant 7.33 feet. From cross, station is 
S. 18'44' W. when Thunder Cape Lighthouse is N. 55'23' W. Lake Survey 
records also call this station "Isle Royale." 

Plane coordinates: (W), ~=546,307.16 feet; ~~2,416,624.34 feet. 
Vulcan (U. S. L. S.) (Keweenaw County, U. S. Lake Survey, 1869; W. Bowie, 

1908; 1935).-About 6 miles southeast of village of Copper Harbor, on Keweenaw 
Point, about 3 miles due east-southeast from eastern end of Lake Fanny Hooe, a t  
eastern extremity of prominent ridge running east and west, on round flat-topped 
and wooded knoll several feet higher than remainder of ridge. To  reach, follow 
old mining road leading southeast from eastern end of Lake Fanny Hooe. Marked 
by copper bolt in dressed stone set flush with ground. In 1935 three reference 
marks, standard U. S. Lake Survey disks in concrete, were set. Reference mark 
No. 1 (azimuth mark) is 333.95 feet, N. 62'03' W. (true) from station; No. 2 is 
20.15 feet, N. 41'31' E. (true) from station; and No. 3 is 23.25 feet, S. 15'51' W. 
(true) from station. Vulcan Post No. 1 (U. S. L. S.) latitude station is distant 
14.79 meters (48.5 feet) from station in azimuth 83'17'00''. Vulcan  Post No. 2 
(U. S. L. S.) latitude station is 47.598 meters (156.16 feet) directly south of other 
latitude station. 

Plane coordinates: (W), x=736,592.75 feet; y=2,169,092.23 feet. 
Huron Mountains (U. S. L. S.) (Marquette County, U. S. Lake Survey, 1871; 

1872).-About 3 miles southwest of mouth of Pine River, on one of Huron 
Mountains, near north end of Mountain Lake. Marked by stone post. Huron 
Mountains (U .  S. L. S.) latitude station is distant 29.73 meters (97.5 feet) from 
station in azimuth 36'29'32". 

Plane coordinates: (W), ~ ~ 7 0 7 , 2 1 3 . 7 6  feet; y= 1,961,620.82 feet. 
Traverse Point (U. S. L. S.) (Houghton County, U. S. Lake Survey, 1871).- 

On the extreme end of Traverse Point. 
Plane coordinates: (W), s=628,611.56 feet; y=2,058,182.05 feet. 
Traverse Island (U. S. L. S.) (Houghton County, U. S. Lake Survey, 1867).- 

Plane coordinates: (W), z=619,805.80 feet; y=2,030,560.52 feet. 
Crebassa (U. S. L. S.) (Houghton County, U. S. Lake Survey, 1871).-About 
mile northeast of Portage Entry Lighthouse, on east side of Keweenaw Point, 

and in 1871 not more than 10 feet back from edge of bluff rising nearly vertically 
44 feet above water. Witness mark, head of mail driven 
into blazed hemlock tree, bears N. 43'53' W. from station and is distant 59.75 
feet. In 1929 i t  was reported that bluff was soft, and eroding, and that station 
mark had probably caved into lake. In 1934 station was reported destroyed by 
erosion of bank. 

Plane coordinates: (W), ~ ~ 5 8 6 , 1 3 2 . 8 7  feet- y- 1,999,033.02 feet. 
Middle (U. S. L. S.) (Baraga County, rf. S. Lake Survey, 1871).-About 

midway between Pequaming Point and Point Abbaye, on east shore of Keweenaw 
Bay. Marked by stone post. 

Plane coordinates: (W), ~=627,536.51 feet; y= 1,980,472.87 feet. 
Quaquaming (U. S. L. S.) (Baraga County, U. S. Lake Survey, 1871).-On 

northeast extremity of Pequaming Point, on east side of Keweenaw Bay. Marked 
by stone post. In 1934 i t  was reported that station was probably lost. 

Plane coordinates: (W), ~ ~ 5 9 4 , 3 9 6 . 4 5  feet; y= 1,958,518.06 feet. 
Keweenaw Point North Base (U. S. L. S.) (Houghton County, U. s. Lake 

Survey, 1871; 1934).-About 1% miles south of Portage Entry, on Keweenaw 
Point, in road connecting Houghton and L'Anse. Mark is intersection of two 
lines cut on end of copper bolt, 3/4 inch in diameter and 10 inches long, leaded into 
sandstone rock, and about 4 feet below surface of ground. End of bolt, projecting 
slightly above rock, is covered by telegraph-wire insulator. Stone post, slightly 
below surface of ground, covered by flat stone about 1 foot square, is directly over 
bolt. Witness mark is stone post, about flush with ground, directly in line to 
Keweenaw Point South Base (U.  S. L. S.), and is distant 28.37 inches. In 1929 
it was reported that highway had been built over base line and station could not 
be located. 

Plane coordinates: (W), ~=575,001.91 feet; y= 1,985,561.90 feet. 

Marked by stone post. 

Marked by stone post. 

For notes in regard to marking of stations see p. 167. 
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Keweenaw Point South Base (U. S .  L. S.) (Baraga County, U. S. Lake Survey, 
1871; R. L. Pfau, 1929; 1934).-About 6% miles south of Portage Entry, about 
?4 mile back from lake shore, on Keweenaw Point, 0.75 mile north of post office at 
village of Keweenaw Bay, 0.30 mile north of the Minneapolis, St. Paul & Sault 
Ste. Marie Railway crossing, 20 feet west of center of main highway from L’Anse 
to Houghton (U. S. Route 41), on first curve north of the Mineral Range Railroad 
grade, and almost directly in front of farmhouse owned by the McCauley Estate. 
Mark was intersection of two lines cut on surface of brass frustum leaded into 
top of stone post, top flush with surface of ground. A second stone post, 2% 
feet long, with brass rod in center of top, was set 1 yard south of station mark, 
and exactly in prolongation of base line, its top being 6 feet below surface of 
ground. In 1929 station mark was reported destroyed by highway construction. 
Underground stone post was recovered and reported to be at bottom of small 
drainage ditch at foot of west shoulder of road, 5.3 meters (17 feet) west of center 
of road, 45.50meters (149.3 feet) south of center of west end of culvert, 10.10 
meters (33.1 feet) from center of gate leading into McCauley farm, and 10 inches 
below surface of ground. In  1934 i t  was reported that surface mark (concrete 
monument, set with top 3 feet below bottom of road ditch, and 4% feet below 
road level) was on west side of U. S. Route 41, 17 feet east of fence on west side 
of road and 39 feet west of fence on east side of road. Reference marks, stone 
posts, 6 feet long and projecting 1 foot above ground, were set, one east and one 
west of station and at right angles to base line, each about 65 feet distant. In 
1934 i t  was reported that reference mark to east was in west ditch of road about 1 
foot below surface, and reference mark to  west (reported in 1873 t o  be broken off 
at top) could not be located. Keweenaw Point South. Base ( U .  8. L .  S.) latitude 
station is distant 7.714 meters (25.31 feet) from station in azimuth 271’52’40”. 

Plane cookdinates: (W), s=565,568.10 feet; y =  1,958,150.41 feet. 
Ives Hill (U. S. L. S.) (Marquette County, U. S. Lake Survey, 1872).-About 

4 miles southeast of mouth of Pine River, about 34 mile east of Ives Lake, on one 
of Huron Mountains. Witness 
marks are three small triangles cut in rock, each 11 feet 2 inches from station, one 

Marked by nail leaded into solid surface rock. 

south, one west, and one east. 

1873).-On north side of Granite Island, Lake Superior. 
in solid surface rock. 
from station and is 171.32 feet distant. 

z=83,335.80 feet; y= 1,907,503.08 feet. 

Plane coordinates: (W), s=729,113.59 feet. y= 1,941,994.68 feet. 
Granite Island (U. S. L. S.) (Marquette bounty, U. S. Lake Survey, 1872; 

Marked by cross cut 
Granite Island Lighthouse, center, bears S. 73’33’46” W. 

Plane coordinates: (W), x=835,754.57 feet; y=1,905,960.25 feet. (C), 

Triloba (U. S .  L. S.) (Marauette Countv. U. S. Lake Survey, 1873).-About 
3 miles southwest of Granite Point, on bald granite knob, highest hill in vicinity. 
Marked by brass frustum leaded into solid rock. 

Plane coordinates: (W), s=816,886.19 feet; y=1,863,341.03 feet. (C), s=62,- 
856.48 feet; y= 1,865,629.79 feet. 

Mount Mesnard (U. S. L. S.) (Marquette County, U. S. Lake Survey, 1873).- 
About 2 miles south of Marquette, on granite knob known as Mount Mesnard. 
Mark is cross cut in solid surface rock, which is about 3 feet below surface soil. 
Around and above mark is pile of small rocks. Witness marks are crosses cut in 
solid rock; one 45 feet north; one 27 feet y s t ;  and one 17.3 feet west of station. 
Lake Survey records also call this station Mesnard.” 

Plane coordinates: (W), s=839,982.12 feet; y=1,830,324.41 feet. (C), s=84,- 
682.48 feet; y= 1,831,756.03 feet. 

Shelter Bay (U. S. L. S.) (Alger County, U. S. Lake Survey, 1873).-About 2 
miles southwest of Shelter Bay, and about mile south of west end of Deer 
Lake. I n  1919 i t  was reported that station was not 
recovered, but old cleared line toward station Mud Lake could be traced in woods 
on north end of hill by following second growth timber. 

Plane coordinates: (C), x=188,112.00 feet; y=1,814,623.20 feet. (W), 2=943,- 
990.13 feet; y=1,817,131.85 feet. 

Grand Island (U. S. L. S.) (Alger County, U. S. Lake Survey, 1872; 1929).- 
On highest part of Grand Island, about 2 miles south of lighthouse. Marked by 
stone post about 4 inches below surface of ground, Three witness stones were 
set north, east, and south of station, each 10 feet away. In  1919 i t  was reported 
that station mark was leaning slightly and was set plumb. Witness stones could 
not be located. 

Marked by stone post. 

For notes in regard to marking of stations see p. 167. 
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Plane coordinates: (C), z=262,655.47 feet; y=1,834,405.79 feet. (W), z= 

1,017,741.64 feet; y= 1,839,735.91 feet. 

Supplementary points 
Farquhars Knob (U. S. L. S.) latitude station (Cook County, Minn., U. S. 

Lake Survey, 1869).-On northwest shore of Lake Superior, about 4 miles north- 
west of Hovland. Marked by wooden post, 1.80 meters (5.9 feet) or OY06 of 
latitude south and 7.59 meters (24.9 feet) east of station Farquahars Knob (U. S.  
L. S.). 

East Sawteeth (U. S. L. S.) latitude station (Lake County, Minn., U. S. Lake 
Survey, 1870).-On one of Sawteeth Mountains, 1% miles northwest of station 
V e s t  Sawteeth (U. S. L. S.) (see description thereof), and about 2 miles from 
lake shore. Marked by wooden post, 14.92 meters (46.0 feet) or 0106 of lati- 
tude north and 6.07 meters (19.9 feet) west of station East Sawteeth (U. S. L. S.). 

Porcupine Mountains (U. S. L. S.) latitude station (Ontonagon County, U. S. 
Lake Survey, 1870).-On one of highest ridges of Porcupine Mountains, about 2 
miles south of Carp Lake, and about 4 miles south of Carp Lake Mining Company 
landing. Marked by wooden post, 13.7 meters (45 feet) or 0!44 of latitude 
north and 4.42 meters (14.5 feet) east of station Porcupine Mountains (U. S. L. E.). 
I n  1934 the station was reported lost. 

Plane coordinates: 1 (W), z=254,351 feet; y= 1,927,536 feet. 
Wheal Kate (U. S. L. S.) latitude station (Houghton County, U. S. Lake Sur- 

vey, 1866; 1870).-About 1 mile west of South Range. Marked by wooden 
post, 9.85 meters (32.3 feet) or OY32 of latitude north and 28.35 meters (93.0 
feet) east of station Wheal Kate (U. S. L. E.). 

Plane coordinates: 1 (W), z=521,919 feet; y=2,031,279 feet. 
Isle Royale East (U. S. L. S.) latitude station (Keweenaw County, 1866; 1906).- 

Near east end of Isle Royale, and about 1% miles north of old mining company’s 
landing a t  Rock Harbor. Marked by wooden post, 0.9 meter (3 feet) or 0103 of 
latitude north and 26.8 meters (88 feet) east of station Isle Royale East (U. S. 
L. S.). 

Plane coordinates: 1 (W), z=546,395 feet; y=2,416,629 feet. 
Vulcan Post No. 1 (U. S. L. S.) latitude station (Keweenaw County, U. 8. 

Lake Survey, 1867; W. Bowie, 1908).-About 6 miles southeast of village of 
Copper Harbor, on Keweenaw Point, about 3 miles due east-southeast from 
eastern end of Lake Fanny Hooe. Marked by wooden post, 1.73 meters (5.3 
feet) or 0106 of latitude north and 14.69 meters (48.2 feet) west of station Vul -  
can (U. S. L. S.). Y d c a n  Post No. 2 (U.  S. L. S.) latitude station is distant 
47.598 meters (156.16 feet) from station in azimuth OOOO’OO’’. 

Plane coordinates: 1 (W), z=736,545 feet; y=2,169,086 feet. 
Vulcan Post No. 2 (U. S. L. S.) latitude station (Keweenaw County, U. S. 

Lake Survey, 1867; W. Bowie, 1908).-About 6 miles southeast of village of 
Copper Harbor, on Keweenaw Point, about 3 miles due east-southeast from 
eastern end of Lake Fanny Hooe. Marked by wooden post 47.598 meters (156.16 
feet) or 1.54” of latitude due south of station Vulcan  Post No. 1 (U. S. L. S.) 
latitude station. 

Plane coordinates: 1 (W), z=736,595 feet; y=2,168,931 feet. 
Huron Mountains (U. S. L. S.) latitude station (Marquette County, U. S. 

Lake Survey, 1866; 1872).-About 3 miles southwest of mouth of Pine River, on 
one of Huron Mountains, near north end of Mountain Lake. Marked by stone 
post, 23.90 meters (78.4 feet) or 0177 of latitude scuth and 17.68 meters (58.0 
feet) west of station Huron Mountains (U. S. L. S.). 

Plane coordinates: 1 (W), z=707,157 feet; y= 1,961,542 feet. 
Keweenaw Point South Base (U. S. L. S.) latitude station (Baraga County, 

U. S. Lake Survey, 1873).-Station is marked by post 0.08 meter (0.3 foot) north 
and 7.71 meters (25.3 feet) east of station Keweenaw Point South Base (U. S. L. E.). 

Plane coordinates: 1 (W), z=565,593 feet; y= 1,958,150 feet. 

LAEE SUPERIOR TO MENOMINEE 

Principal points 
Mud Lake (U. S. L. S.) (Alger County, U. S. Lake Survey, 

Northern Peninsula of Michigan, in sec. 4, T. 45 N., R. 20 W. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 

1874; 1929).-In 
Marked by spike 
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driven into root of tree. Reference mark, stone 3 feet below surface of ground, 
and at surface, stone marked by cross, bears S. 29’19’ E. from station, and is 
31.02 feet distant. Two additional reference stones were set: One approxi- 
mately 5.75 feet north of station; the other approximately 2.83 feet south of sta- 
tion. Surface mark is 
9-inch ship spike in center of letters “U. s. L. 8. 1874, 1919” inscribed in top of 
concrete monument, surrounded by chimney.of cobbles, and projecting about 8 
inches above ground. Underground mark is ship spike cemented into drill hole 
in top of block of hard sandstone, 3% feet below surface of ground. Large boul- 
ders were rolled beside station mark and old reference mark t o  south, which had 
not been disturbed. Schoolcraft County, Mich.: SE.  corner of sec. 4 ,  T. 46 N., R. 
90 W .  (U. S. L. S.) is 1,061.8 feet from station on bearing S. 44’06’ E. This sec- 
tion corner was listed in U. S. Lake Survey reports as being in Schoolcraft County. 

Plane coordinates: (C), s=233,046.46 feet; y= 1,758,860.03 feet. 
Divide (U. S. L. S.) (Alger County, U. S. Lake Survey, 1873; 1929).-About 

6% miles south of Munising, about 1,000 feet east of old Bay de Noquette and 
Lake Superior road, on divide between Lake Superior and Green Bay. Mark is 
stone post 3% feet below surface of ground. Over mark is stone post flush with 
surface of ground. In  1919 station recovered, center stone being 8 inches below 
surface of ground. Two concrete reference monuments, 10 inches square and 
3% feet long, were set, each projecting about 6 inches above ground. No. 1 is on 
small knoll, about 20 feet from bank, about 20 feet east of old road leading up hill 
from point on railroad 1 mile west of Wetmore, and 742.40 feet from station in 
azimuth 166’07’53’’. No. 2 is 27.37 feet from station in azimuth 216’25’. 
Schoolcraft County, Mich.: NE. corner of sec. 27, T. 46 N., R. 19 W. (U. S. L. s) 
is 760 feet from station on bearing N. 67’ E. This section corner was listed in 
the U. S. Lake Survev renorts as being in Schoolcraft Countv. 

Station recovered in 1919 and new station marks set. 

Plane coordinates:-(C); s=270,187.25 feet; y =  1,773,302.91 feet; grid azimuth 
to reference mark No. 1= 166”7’25’‘.* 

Manistique (U. S. L. S.) (Delta County, U. S. Lake Survey, 1874).-On 
Northern Peninsula of Michigan, 975 feet southwest of northeast corner of sec. 
7. T. 43 N.. R. 18 W. Station mark is middle Doint of line joinine two stones 
set 5 feet apart in east-and-west line. In  1919 station site wai visitid, stump of 
center-post reported found, but search failed t o  reveal stones. In J929 this sta- 
tion was reported lost. Monistique.” 

Plane coordinates: (C), s=284,946.71 feet; 
Sturgeon (U. S.  L. S.) (Delta County, U. &Take Survey, 1874).-In North- 

ern Peninsula of Michigan, in see. 16, T. 42 N., R. 19 W. Marked by stone 
about 2% feet below surface of ground. Over station mark is stone projecting 
from 4 to  6 inches above ground. Delta County: NW.  corner of NE. quarter of 
sec. 16, T.  42 N. ,  R .  19 W. (U .  S. L. S.) is 705 feet from station on bearing N. 
40’ W. Lake Survey records also call this station “Sturgeon River.” 

Plane coordinates: (C), s=262,267.41 feet; 1,656,377.98 feet. 
Fishdam (U. S. L. S.) (Delta County, U. S. Kzke Survey, 1874).-In Northern 

Peninsula of Michigan, about 5 miles northeast of mouth of Fishdam River, or 
head of Big Bay de Noc. Marked by stone about 2 feet below surface of ground. 
Witness marks (trees) are: 8 feet 1 inch north, 6 feet 6 inches east, and 12 feet 6 
inches northwest of station. Lake Survey records also call this station “Fishdam 
River.” 

Plane coordinates: (C), s=311,145.00 feet; y=1,626,612.81 feet. 
Pine Hill (U. S. L. S.) (Delta County, U. S. Lake Survey, 1874).-On Peninsula 

Point, about 5% miles from Squaw Point in bearing N. 65’ E. Marked by nail 
leaded into solid rock about 2 feet below surface of ground. Stone post is 
directly over nail. Witness points are: Head of wrought spike in center-post 
tree, 1 foot 4 inches southwest; head of wrought spike in pine tree, 14 feet 4 
inches north; and head of wrought spike in pine stump, 34 feet southeast. 

Plane coordinates: (C), s=207,388.62 feet; y= 1,591,339.22 feet. 
Burnt Bluff (U. S. L. S.) (Delta County, U. S. Lake Survey, 1874; R. L. Pfau, 

1929).-About 3 miles southwest of Fayette, on highest part of and about 20 
meters (66 feet) back from face of Burnt Bluff, on farm owned by estate of Clevis 
Raymond, almost directly opposite signboard on face of bluff giving elevation, 
165 paces north of east-and-west fence along northern rim of broad valley which 
makes up  from beach on which pleasure resort and wharf are located, 6.3 meters 

Lake Survey records also call this station 
1,693,150.14 feet. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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(21 feet) east of north-and-south fence along bluff, 26 paces south of center line 
of small ravine which goes eastward for distance of 25 paces from north-and- 
south fence, and 5.87 meters (19.3 feet) north of flat stone marked with drill hole 
and letters “U. S.” Marked by stone post 8 inches square, with brass triangle 
leaded into top, and marked “U. S.” Top of mark is 6 inches below surface of 
ground. Distances and directions from station to  witness stones (1874) are: 
10 feet east; 10 feet south; and 20 feet south. 

Plane coordinates: (C), x=254,439.46 feet; y= 1,527,176.88 feet. 
Boyer’s Bluff (U. S. L. S.) (Door County, Tis., U. S. Lake Survey, 1874; 

R. L. Pfau, 1929).-On northwest point of Washington Island, on most northerly 
point of Boyer’s Bluff, and 6.8 meters (22 feet) back from face of second bluff 
line. Small point of bluff projects to north at station;, Marked by stone post 8 
inches square, with drill hole in top and letters “U. S. Mark is 4 inches below 
surface of ground. Reference mark, square limestone post with drill hole in 
center of top, projecting about 4 inches above ground, bears S. 43’ E. (true) from 
station, 7.202 meters (23.63 feet) distant. Another reference mark is stone 
bearing N. 33’ W. from station, 15% feet distant. I n  1903 it was reported that 
this mark could not be found. Bearings from station t o  witness marks are: 
Birch tree, spike in center of triangular blaze, N. 25’ E. (true) ; spruce tree, spike 
in center of triangular blaze, N. 47’ E. (true); spruce tree, spike in center of 
triangular blaze, S. 7’ W. (true). In 1934 i t  was reported that the Lighthouse 
DeDartment had centered a liehthouse over station. 

Plane coordinates: (W), &965,694.74 feet; y= 1,434,034.49 feet. (C), x= 
195,386.14 feet; y= 1,431,029.34 feet. 

Rock Island (U. S. L. S.) (Door County, Wis., U. S. Lake Survey, 1864; 1906).- 
On highest point of Rock Island, about 300 meters (984 feet) southeast of center 
of island. 810 meters (2.657 feet) due west of shore of island. 760 meters (2.493 
feet) nodh of shore, and 450 meters (1,476 feet) north of edge of steep’biuff. 
Mark is brass plug with letters “U. S.” leaded into stone, and is about 3 feet below 
surface of ground. 

Plane coordinates: (c),  x=226,134.32 feet; y= 1,428,611.96 feet. 
Ford River (U. S. L. S.) (Delta County, U. S. .Lake Survey, 1874; R. L. Pfau, 

1929).-About 5 miles southwest of Escanaba Lighthouse, 2 miles northeast of 
mouth of Ford River, about 175 feet back from bay shore, 60 paces west of west 
rim of old water-filled quarry pit, on top of small ridge which makes off to west- 
ward from pit, about 4 feet higher than general ground level, and on land owned 
by Coleman Nee of Escanaba (in 1929 generally used as picnic grounds). Marked 
by cross cut in solid rock about 3 feet below surface of ground. Over mark is stone 
post, ori inally square with drill hole in center and set with top flush with ground. 
Edges ofpost have worn away so that top now resembles surface stone and may 
be mistaken for one. Two reference stones were set, one approximately 55.1 
feet north, and one approximately 64.5 feet west of station. Reference marks 
were not reported when station was recovered in 1929. Large boulder, about 5 feet 
in diameter, marked with drill hole and letters “U. S.” is 6.157 meters (20.20 feet) 
south of station. Witness marks (1929) are: 24-inch walnut tree, with spike 
in center of triangular blaze, 14.68 meters (48.2 feet) north; 12-inch cedar tree, 
with spike in center of triangular blaze, on same ridge as station, in clump of 
cedar trees, 13.15 meters (43.1 feet) east of station. Delta County, SE. corner of 
sec. 12, T. 42 N., R. 19 W. is 435.5 feet from station on bearing N. 79’29’ E. 

Plane coordinates: (C), x= 154,378.77 feet; y=1,528,872.31 feet. (W), z= 
921,054.47 feet; y= 1,530,286.01 feet. 

Bark River (U. S. L. S.) (Delta County, U. S. Lake Survey, 1864; 1905).- 
About 400 meters (1,312 feet) northwest of mouth of Bark River, on second bank, 
14 meters (46 feet) back from bay shore, in thick woods of white birch, spruce, 
cedar, and balsam. Marked by nail leaded into limestone block about 18 inches 
below surface of ground, and covered with flat stone 24 by 18 by 4 inches. Refer- 
ence marks are boulders, about 6 feet in diameter on beach. One bears N. 77’ E., 
from station and is distant 57 meters (187 feet); another bears S. 19’ E. from 
station and is 67 meters (220 feet) distant. 

Plane coordinates: (C), x= 118,375.98 feet; y= 1,488,847.15 feet. (W), x= 
886,573.58 feet; i j=  1,488,939.73 feet. 

Cedar River (U. S. L. S.) (Menominee County, U. S. Lake Survey, 1864; 
1905) .-About 3 miles north of mouth of Cedar River, on northeast extremity of 
Deadmans Point, about 25 meters (82 feet) from shore, and (in 1905) under and 
near center of fisherman’s shack (northerly of two buildings, other being ware- 

For notes in regard to marking of stations see p. 167. 
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house). Over 
mark is another stone post flush with surface of ground. Three witness stones 
were set: One 13 meters (43 feet) north; one 12.5 meters (41 feet) south; and one 
14 meters (46 feet) west of station. I n  1905 i t  was reported t h a t  subsurface 
mark was not recovered, but surface stone was in place. Witness stone t o  west 
was not located, witness stone t o  north had been disturbed, and witness stone t o  
south was in  place, but  top broken. 

Plane coordinates: (W), x=865,519.68 feet; y= 1,435,653.76 feet. (C), x= 
95,346.51 feet; y= 1,436,383.94 feet. 

Door Bluff (U. S.  L. S.)  (Door County, Wis., U. S. Lake Survey, 1864; 1874).- 
On east shore of Green Bay, on highest part and 34 feet back from edge of west 
side of Deathdoor Bluff. Over mark is stone 
post. Cedar witness stakes, surrounded by rock piles are  north, east, and south 
of station, each 10 feet distant. Door BZuf (U. S. L. S.) latitude station is distant 
27.43 meters (90.0 feet) from station in  azimuth 34’47’06”. I n  1904 i t  was 
reported t h a t  station could not be located, although center post was located. 

Plane coordinates: (W), x=933,606.17 feet; y=1,388,170.15 feet. (C), z= 
161,615.15 feet; y= 1,386,397.51 feet. 

Rochereau (U. S. L. S.) (Menominee County, U. S. Lake Survey, 1874; C. A. 
Schanck, 1934) .-About 15 miles northeast of Menominee, 10 miles east of Carbon- 
dale, on Rochereau Point, about 250 feet west of present shore line of Green Bay, 
90 feet west of apparent high-water line, on land owned by C. L. Bailey, just east 
of hisorchard, about  250 feet east of State Route 35,21 feet south of southwest 
corner and 28 feet southwest of southeast corner of old log house, 18 feet southeast 
of 7-inch apple tree, and 16 feet west of barbed-wire fence enclosing orchard on 
east side. To reach from junction of U. S. Route 41 and State Route 35 in Me- 
nominee, go northeast 14.4 miles on Route 35 t o  gas pump and candy stand on 
east side of road, and  proceed east and southeast about 300 feet on trail t o  old log 
house and station site. Originally marked by stone in wooden box sunk in quick- 
sand, about 2% feet below surface of ground. Over mark was set another stone 
with drill hole in  center, projecting about 6 inches above ground. I n  1934, top of 
stone was reported t o  be 15 inches below surface of ground. Reference mark 
(1874) is stone post with triangular hole in center and letters “U. S.” cut  in top, 
projecting 4 inches above ground, 6 feet southeast of large fence post, 8 feet north- 
east of 6-inch cherry tree, 11 feet west of center line of trail leading t o  point, and 
64.91 feet from station in azimuth 280’08’. I n  1934, reference and azimuth 
marks were established, standard disks in concrete, note llb,.projecting 6 inches 
above ground. Reference mark No. 2 is at south edge of clearing, 18 feet north of 
10-inch twin ash tree, 24 feet northwest of 15-inch scraggly maple tree, and 134.00 
feet from station in  azimuth 17’04’. Azimuth mark is at northwest corner of 
Mr. Bailey’s pasture, about 500 feet west of Route 35, 3 feet west of corner fence 
post, and approximately 0.25 mile from station in  azimuth 145’30’17”. Another 
reference stone (1874) was set 74.65 feet from station bearing N. 19’58’ E. I n  
1905 this mark was found dug up, and was reset with top 6 inches above ground, 
2% feet east of east road fence in  orchard, 11% feet north of center of 12-inch beech 
tree, and 234.0 feet from station bearing N. 58’12‘ W. 

Plane coordinates: (W), s=837,980.19 feet; y= 1,385,811.27 feet; grid azimuth 
t o  azimuth mark= 144’34’16’‘.* (C), s=65,967.59 feet; y= 1,387,599.33 feet; 
grid azimuth t o  azimuth mark= 146°42’13.‘’* 

Eagle Bluff (U. S .  L. S.) (Door County, Wis., U. S. Lake Survey, 1874; C. A. 
Schanck, 1934).-On east shore of Green Bay, about 2% miles north of Fish Creek, 
in  yard of and 105 feet southwest of southwest corner of Eagle Bluff Lighthouse, 
12 feet west of west corner of small oil house in  yard, 15 feet southeast of face of 
stone fence, 19 feet east of west corner of yard, and about 10 meters (33 feet) back 
from edge of limestone bluff rising perpendicularly from bay. To reach from 
Fish Creek, go east 0.45 mile on Route 42 t o  junction with boulevard leading 
north into Peninsular State Park, follow this road 2.5 miles t o  road leading north, 
turn and go north 0.9 mile t o  lighthouse and station. Marked by  %-inch hole in 
stone post marked with letters “U. S. L. S.” in top which is 3 inches below surface 
of ground. Reference mark (1874) is drill hole in solid rock, 6.7 meters (22 feet) 
from station in bearing S. 72’10’W. In  1934, reference and azimuth marks were 
established, standard disks in concrete, note l lb .  Reference mark No. 2 projects 
5 inches above ground, is near southeast corner of old stable, 34 feet northeast of 
fence line, 34 feet northwest of fence line, about 1% feet from southeast corner of 
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Marked by stone post about 2 feet below surface of ground. 

Marked by cross cut in  solid rock. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes In regard to marking of stations see p. 167. 
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stable, and 155.40 feet from station in azimuth 300’19’. Azimuth mark projects 
7 inches above ground, is on shore of Ternison’s Bay, 25 feet east of center line of 
road, 70 feet east of high-water mark, and approximately 0.4 mile from station in 
azimuth 342’53’27”. Azimuth from station to Eagle Bluff Lighthouse, 135.45 
feet distant, is 228’29’. 

to azimuth mark=341°49’14‘’.* 
Plane coordinates: (W), x=890,228.80 feet; y= 1,340,671.38 feet; grid azimuth 

(0. x=116.504.30 feet: u= 1.340.546.32 feet: , -  , , 
grid azimuth to azimuth mark=343’5@54’’.* ’ 

Menominee (U. S. L. S.) (Marinette County, Wis., U. S. Lake Survey, 1874; C. A. 
Schanck, 1934) .-In village of Menekaunee, suburb of Marinette, at southwest 
corner of Alimeda and Bird Streets, 30 feet south and 9.7 feet west of northeast 
corner of lot, and 3.2 feet north and 8 feet east of northeast corner of house. 
Marked by inch drill hole in stone post, with letters “U. S.” cu t  in  top, 3 feet 
below surface of ground. Over mark is stone post flush with surface of ground. 
Reference stone was 20.5 meters (67 feet) from station on bearing N. 39’48‘ E. 
Second reference stone was 20.7 meters (68 feet) from station on bearing S. 59O22’ 
E. I n  1905 reference stones were reset. One reference stone is 19.92 meters 
(65.9 feet) from station on bearing N. 39’52‘ E.; other reference stone is 19.10 
meters (63.4 feet) from station on bearing S. 8’20’E. Lake Survey records also 
call this station “Menomonee.” I n  1934 station mark recovered 4 inches below 
surface of ground. Described as being in  southwest corner of intersection of 
Alimeda and Bird Streets, 8.6 feet east-northeast of northeast corner of house, 
13.0 feet north-northwest of northeast corner of east wing of house, and 6.3 feet 
west of soft maple. Reference and azimuth marks established in 1934 are stand- 
ard disks in  concrete, set as in  note l lb .  No. 1 projects 2 inches, is in  northwest 
angle of intersection, directly in  front of front door of house, 1 foot west of side- 
walk, 114.82 feet northwest of No. 2, and 115.38 feet north of station. Reference 
mark No. 2 (see description and  position thereof) was occupied in  1934 as main- 
scheme station, and other reference mark and azimuth mark observed on there- 
from. Azimuth mark projects 3 inches, is in west edge of road leading down on 
point, 0.35 mile south of last buildings, midway between Green Bay and lagoon 
inside of Doint. and about 0.5 mile southeast of station. 

Plane -coordinates: (W), z=798,885.36 feet; y= 1,309,395.38 feet. ( C ) ,  
x= 24,056.40 feet; y= 1,312,679.62 feet. 

South Egg (U. S .  L. S.) (Door County, Wis., U. S. Lake Survey, 1874; 1905).- 
About 5 miles southwest of Egg Harbor, on brow of prominent bluff known as 
Monument Point. 1.700 meters (5.577 feet) south of Drominent break in bluff. 
directly opposite Monument Shoals, 540 meters (1,772 feet) from water edge, and 
in thick birch timber. Old clearing with road through it is 350 meters (1,148 
feet) from station on bearing N. 30’ E. Marked by stone post projecting 3 or 4 
inches above ground. Three reference stones were set: One N. 29’ E., 53.1 feet 
distant; one S. 56’ E., 35.2 feet distant; and one S. 25’ W., 50.3 feet distant from 
station. 

Plane coordinates: (W), x=861,832.79 feet; y=1,274,731.53 feet. (C), x= 
85,682.76 feet; y= 1,275,703.39 feet. 

Supplementary points 

Peninsula Point Lighthouse (U. S. L. S.) (Delta County, U. S. Lake Survey).- 
Plane coordinates: (C), x= 188,921.13 feet; y=  1,521,535.05 feet. 

Rock Island Lighthouse (U. S. L. S.) (Delta County, U. S. Lake Survey).- 
Plane coordinates: (C), x=223,229.62 feet; y= 1,433 350.65 feet. 

Poverty Island Lighthouse (U. S .  L. S.) (Delta dounty, U. S. Lake Survey).- 
Plane coordinates: (C), z=265,103.97 feet; 

Little Gull (U. S. L. S.) (Delta County, bTS. Lake Survey, 1864; 1903).-On 
northwest point of Little Gull Island, at entrance t o  Green Bay, 50 feet south of top 
of bank on north side of island, 27 feet north of top of bank on south side of island, 
35 feet southeast of top of bank at northwest point of island, 24.0 feet S. 67’14’ E. 
from triangle-blazed 4-inch balsam tree, 20.5 feet S. 32’37‘ W. from triangle- 
blazed 12-inch cedar tree, and 35.0 feet N. 9’41’ W. from triangle-blazed 6-inch 
birch tree. Marked by copper bolt in concrete block, 5 by 5 by 18 inches, top 
flush with surface of ground, and marked “U. S. 1903.” 

1,467,431.61 feet. 

Plane coordinates: (C), x=252,169.75 feet; y= 1,459,532.47 feet. 
‘This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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St. Martins (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).-On most 
northerly point of St. Martin Island at entrance to Green Bay, 7 feet back from 
edge of second cliff, 10 feet west of small gulch in cliff, 100 feet from water’s edge, 
2,500 feet northwest of old village, 24.0 feet N. 17’19’ W. from triangle-blazed 
6-inch balsam tree, 8.7 feet N. 45’10’ E. from triangle-blazed 8-inch birch tree, 
and 21.0 feet S. 36’35’ E. from triangle-blazed 8-inch birch tree. Marked by 
copper bolt in concrete block, 5 by 6 by 18 inches, projecting about 2 inches above 
surface of ground, and marked “U. S. 1903.” 

Plane coordinates: (C), x=237,937.93 feet; y= 1,463,499.00 feet. 
Sand Point (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).-On Sand 

Point at Escanaba. Marked by large spike projecting from top of 4 by 4 inch 
hub, driven 2% feet into ground and projecting about 1 foot above surface of 
ground. 

On east 
shore of Little Bay de Noc, 3.88 miles (shore line measurement) north of Penin- 
sula Point Lighthouse, 2,300 feet south of outer end of dock at Stonington, 
S. 56’43‘30” E. from Escanaba Lighthouse, and 60 feet from water’s edge. 
Marked by copper bolt in concrete block, 6 by 6 by 20 inches, top flush with 

Plane coordinates: (C), x= 169,911.38 feet; y= 1,549,829.33 feet. 
Stonington (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903). 

surface of ground, and marked “U. S. 1903.” 
Plane coordinates: (C), 
F. South (U. S. L. S.) (1863) (Delta, County, U. S. Lake Survev, 1903).-0n 

185,090.98 feet; y= 1,539,240.24 feet. 

east shore of Little Bayde Noc, on center oneof three projecting points of land, 
55 feet from water’s edge, and N. 60’21’ E. of Escanaba Lighthouse, 15.9 feet 
N. 5’11’ W. from 8-inch tamarack tree, and 24.0 feet S. 37’19’ W. from 12-inch 
poplar tree; both trees blazed with small triangles. Marked by copper bolt in 
concrete block 6 by 6 by 20 inches, top flush with surface of ground, and marked 
“U. S. 1903.” 

Plane coordinates: (C), z= 185,231.89 feet; y== 1,558,358.55 feet. 
Eseanaba River (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).- 

About 1 mile northeast of Wells, on small point, on west shore of Little Bay de 
Noc, about 1 mile north of mouth of Escanaba River, 120 feet from water’s edge 
on north side of point, 250 feet from water’s edge on south side of point, 335 feet 
from extreme end of point, 240 feet from northeast corner of building on top of 
bank, 29.2 feet N. 22’48’ E. from triangle-blazed 10-inch white pine tree, and 
41.0 feet S. 57’37‘ E. from triangle-blazed 12-inch white pine tree. Marked by 
copper bolt in concrete blp,ck 6 by 6 by 20 inches, top flush with surface of ground, 
and marked “U. S. 1903. 

Plane coordinates: (C), x= 166,593.04 feet. y= 1,566,924.77 feet. 
Eseanaba Lighthouse (U. S. L. S.) (Delta bounty, U. S. Lake Survey).-Plane 

coordinates: (C), x--169,579.79 feet; y= 1,549,782.52 feet. 
Squaw Point Lighthouse (U. S. L. S.) (Delta. County, U. S. Lake Survey).- 

Plane coordinates: (C), x= 180,154.37 feet; 
Sand Bank (U. S. L. S.) (Delta County, %TS. Lake Survey, 1903).-About 6 

miles north of Escanaba, 2% miles southwest of Gladstone, on west shore of 
Little Bay de Noc, ori top of and 25 feet from edge of sand bank, and 16 feet from 
triangle-blazed lone 12-inch oak tree. Marked by 30-penny wire nail in concrete 
block,,,6 by 6 by 20 inches, top flush with surface of ground, and marked “U. S. 
1903. 

Plane coordinates: (C), m= 170,193.08 feet; = 1,581 732.78 feet. 
Elevator (U. S. L. S.) (Delta County, U. 8. Lake huwey, 1903).-Center of 

pole, used for night display of weather signals, on center of Minneapolis, St. Paul 
& Sault Ste. Marie Railway Co.’s grain elevator at Gladstone. 

Plane coordinates: (C), x= 179 161.44 feet. y--1,588,429.41 feet. 
Maywood (U. S. L. S.) (Delta dounty, U. d. Lake Survey, 1903).-On Hunters’ 

Point, on east shore of Little Bay de Noc, on top of sand bank, directly east of 
Gladstone, 3,675 feet N. 25’ E. from shore end of Maywood Park dock, 365 feet 
from water’s edge of bay, 55 feet from edge of first sand bank, 100 feet north of 
wagon road, and 75.1 feet S. 24’58‘ E. from triangle-blazed, tall, lone, 12-inch 
Norway pine tree standing on slope on bank. Marked by copper bolt in concrete 
block 6 by 6 by 18 inches, top flush with surface of ground, and marked “U. 8. 
1903.’’ 

Plane coordinates: (C), x- 186,488.46 feet; y- 1,587,102.90 feet. 
Cleveland Cliffs (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).-On 

west shore of Little Bay de Noc, 2 miles from Gladstone, on narrow gravel point 
extending northerly from Cleveland Cliffs Iron Co.’s blast furnace, 200 feet from 

1,581,256.02 feet. 

For notes in regard to marking of stations see p. 167. 
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northerly end of point, 850 feet from main shore of bay, 900 feet northeast of 
canal, and about 2,000 feet northeast of blast furnace. Marked by copper bolt 
in concrete block 6 by 6 by 18 inches, top flush with surface of ground, and marked 
"U. S. 1903." 

Plane coordinates: (C), z= 181,425.71 feet; y- 1,597,363.18 feet. 
Little Lake (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).-0n east 

shore of Little Bay de Noc, on top of first sand terrace, 270 feet north of Little 
Lake Creek, 200 feet east of water's edge of bay, 30 feet east of edge of sand 
terrace, 325 feet from mouth of creek, 52.7 feet s. 6'41' E. of blazed 10-inch 
Norway pine, and 63.7 feet S. 68'41' W. of blazed 6-inch Norway pine. Marked 
by copper bolt in concrete block,! by 6 by 18 inches, top flush with surface of 
eround. and marked "TJ. S. 190.7. . ~ . . -  

" Plane coordinates: e), z= 195,135.46 feet; ~~1 ,600 ,264 .56  feet. 
Day River (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).-On west 

shore of Little Bay de Noc, immediately north of mouth of-Day River, on flat 
sand bar at junction of river and bay, about 30 feet from each, 30 feet northwest 
of old rock-filled crib, and 3,000 feet S. 20' W. from dock at Masonville. Marked 
by copper bolt in concrete block 6 by 6 by 18 inches, top flush with surface of 
ground, and marked "U. S. 1903." 

Plane coordinates: (C), z= 186,517.93 feet; y--1,604,141.37 feet. 
Garth (U. S. L. S.) (Delta County, U. S. Lake Survey, 1903).-On west end 

of prominent peninsula, at extreme northerly end of Little Bay de NOC, opposite 
Masonville, 100 feet northeast of south shore of peninsula, 600 feet from north 
shore, 825 feet from extreme end of point, 2,250 feet from sawdust burner at 
Garth sawmill, 2,375 feet from sawmill, and 250 feet from west edge of brush. 
Abandoned village of Garth is on east end of peninsula. Marked by bolt in 
concrete block 6 by 6 by 18 inches, projecting about 1 inch above surface of 
ground, and marked "U. S. 1903." 

Plane coordinates: (C), s.=191,109.80 feet; y= 1 608,524.72 feet. 
Door Bluff (U. S. L. S.) latitude station (Door dounty, Wis., U. S. Lake Sur- 

vey, 1865, 1874).-On east shore of Green Bay, on west side and highest part of 
Deathdoor Bluff. Marked by stone post, 22.53 meters (73.9 feet) or O."73 of 
latitude south and 15.65 meters (51.3 feet) west of station Door Bluf (U.  S. L. S.). 
(See description thereof.) 

Plane coordinates: 1 (W), 2~933 ,556  feet; p= 1,388,095 feet. (C), z= 161,563 
feet; y= 1,386,324 feet. 

Menominee (U. S. L. S.) astronomical station (Marinette County, Wis., U. S. 
Lake Survey, 1865).-Plane coordinates: (W), z=790,711 feet; y= 1,313,671 
feet. (C), ~ ~ 1 6 , 0 4 5  feet; y=1,317,256 feet. 

NORTHERN MICHIGAN 

Principal points 

South Fox (U. S. L. S.) (Leelanau County, U. S. Lake Survey, 1906, 1925).- 
On South Fox Island in northern Lake Michigan, on west side of island, about 
midway between north and south ends, and on edge of sand bluff. Marked by 
nail in concrete-filled iron pipe about 1 foot below surface of ground. Reference 
marks are at following distances and bearings from station: 5-inch cedar post, 
5.3 feet, S. 32'50' W.; 4-inch cedar post, 20.3 feet, N. 45'52' W.; 5-inch cedar 
post, 65.4 feet, N. 58'39' W.; 5-inch cedar post, 59.5 feet, S. 44'09' W.; and 8-inch 
balsam with 6-inch triangular blaze 6 feet above ground, 83.7 feet, N. 13'57' E. 
Station South Poz (1860). marked bv 5-inch cedar post, is 22.8 feet from station - .  
on bearing N. 86'58' W: ' 

Plane coordinates: (C), z=471,702.54 feet; = 1,427,309.59 feet. 
N. W. Manitou fU. S. L. S.) (Leelanau dountv. U. S. Lake Survev, 1906, 

1918).-On northwe& corner of North Manitou Iiland, on sharp ridge"on east 
side of deep depression, and about 12 feet from edge of bank. To reach station 
follow road from settlement on east shore or follow path up ridge from shore. 
Marked by concrete monument. Station N .  W .  Manitou ( 1  868) is 9.42 feet from 
station in azimuth 134'08'. 

Plane coordinates: (C), z=423,620.96 feet; y =  1,332,736.78 feet. 
f No check on this position. 
For notes in regard to marking of stations see p. 167. 
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Csthead (U. S .  L. S.) (Leelanau County, U. S. Lake Survey, 1868; H. W. 
Hemple, 1931; 1932).-On Cathead Point, about 4 miles north of Northport, in 
sec. 15, T. 32 N., R. 11 W., on land owned by L. G. Gardner, who owns a cottage 
y4 mile east of station. To reach from Northport, go north on Leelanau County 
Route 633 (macadam road) 1.6 miles to  gravel road leading straight north from 
where macadam curves t o  east; go north and west on gravel road 1.2 miles to  
beech tree with mail boxes on right at road fork, turn right (north) on sandy dirt 
road 1.0 mile t o  second gate with large stone posts. Station is on ridge of highest 
wooded sand dune, y4 mile distant in magnetic azimuth 216’ from this gate. 
Mark is copper pin in concrete block, 1 foot below surface of ground. Reference 
marks are standard reference disks in concrete, note lla. No. 1 is at northwest 
corner of old barn, 1 meter (3 feet) north of north end of barn, and approximately 
y4 mile from station in azimuth 327’53‘32“. Barn is 23 meters (75 feet) west of 
road, between above-mentioned gates, and 60 meters (197 feet) south of north 
gate. No. 2 is in woods, and 7.41 meters (24.3 feet) from station in azimuth 
55’14’. _ _  ~~ 

Plane coordinates: (C), z=534,004.28 feet; y= 1,342,263.49 feet; grid azimuth 

Charlevoix (U. S. L. S.) (Charlevoix County. U. S. Lake Survev, 1906: 191N.- 
to  reference mark no. 1 =327’47’55’’.* 

About 1 mile’northeast‘of town of CharleGoix, on high sand-dune known as 
Mount McSauba, near site of station Charlevoix 2. Marked by square concrete 
monument projecting about 8 inches above ground. Reference mark, nail in 
top of concrete monument inscribed “U. S. 1913,” is 46.2 feet from station on 
bearing S. 16’14‘ W. Following distances and bearings are from station: 7-inch 
ash tree, 41.2 feet, S. 78’10’ E.; 18-inch oak, 88.7 feet, S. 13’20’ E.; 12-inch oak, 
80.6 feet, S. 64’36’ W.; and 12-inch white pine, 155.8 feet, S. 82’34‘ W. In 1931 
i t  was reported that station mark was found thrown over side of dune, and sta- 
tion Charlevoiz 2, marked by standard station disk in concrete below surface of 
ground, note 7a, was established at approximate position of destroyed station. 

Plane coordinates: (C), z=629,580.86 feet; 
Beaver Island (U. S. L. S.) (Charlevoix SoTnty, U. S. Lake Survey, 1903; 

H. W. Hemple, 1931).-On Beaver Island, about 10 miles west of south of settle- 
ment of St. James. From St. 
James follow main gravel road south 0.45 mile; take right fork 1.8 miles and turn 
left at fire tower sign; keep straight ahead at 1.0 mile and turn left at tower sign 
at 4.4 miles; follow this road 0.5 mile and take right-hand fork 0.9 mile; thence 
turn sharply to  left at 0.1 mile and to  right 0.7 mile to  station. Due t o  maze of 
trails it is easy to be misled, but anyone on island can direct one to the tower. 
Station mark, brass pin set in concrete about 30 inches below surface of ground, 
was found in good condition in 1931. Reference mark (concrete monument) 
found in good cqndition in 1931, and is 7.332 meters (24.06 feet) from station in 
azimuth 305’11 . Angle at station between reference mark and Charlevoix 
water tower is 20’45’. Station also called “Beaver” hv TJ. S. Lake Siirvev. 

1,398,014.87 feet. 

Reached by boat from Charlevoix to  St. James. 

- d  - .~ - . . ~ ~~. .. ..~ ~ ~. .~ ~- _. _. . ~ ~ ~~~ ~ ~. ~~ ~. ~ ~ ~~ 

Plane coordinates: (c ) ,  z=548,294.77 feet; y= 17508,824.52 feet. 
Goodhart (U. S. L. S.) (Emmet Count U. S. Lake Survey, 1903; H. W. 

Hemple, 1931).-About 17 miles north of garbor Springs and 4 miles south of 
west of Cross Village. in SW%NW% sec. 20. T. 37 N.. R. 6 W.. on land said to  
belong t o  James genderson ‘of Harbor Springs. To ;each from Cross Village, 
follow Harbor Springs road (not the shore road) 3.9 miles to  corner where main 
road turns east, turn west 1.6 miles t o  corner, thence straight west on dirt road 
0.6 mile t o  vacant farm. Turn north at house and follow wagon track across 
field northwest y4 mile to  station, in cleared field, 2 5  feet west of old burnt stump, 
in center of small rock pile. Mark is copper pin in a concrete block, 1 foot below 
surface of ground. Reference monument bears S. 40’32’ E., and is distant 1,413.8 
feet from station. Witness points are: east-west-south fence corner, S. 11’47’ E., 
about 600 feet distant; west-south fence comer, S. 27’32’ W., about 300 feet 
distant; north-south-east fence corner, S. 69’45’ E., about 700 feet distant from 
station. Station recovered in 1931 and two reference marks were established, 
standard reference disks in concrete, note l l a .  No. 1 is in southwest corner of 
wood lot, in fence line between wood lot and old orchard, 8 meters (26 feet) 
north of center line of road, % mile west of intersection with gravel road, 0.1 
mile east of entrance into old deserted farmyard, and approximately K mile from 
station in azimuth 319’28‘44”. No. 2 is 1 foot east of broken-off corner post at 

*This azimuth has been computed by the 5rst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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intersection of east-and-west and north-and-south wire fences, in open field, and 
59.19 meters (194.2 feet) from station in azimuth 37’04’. 

Plane coordinates: (C), z= 672,355.41 feet; y= 1,491,497.72 feet; grid azimuth 
t o  reference mark no. 1=318’59’53’’.* 

Point aux Chenes (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1908; 
R. L. Pfau, 1929).-On north shore of Lake Michigan, on west side of Point 
aux Chenes, 3% miles south of extreme southern t i  of Brevoort Lake, in sec. 22, 
T. 41 N., R. 5 W., Moran Township, on peak or highest sand hill in vicinity. 
Marked by nail in concrete-filled %-inch gas pipe, centered in concrete-filled 
6-inch sheet iron pipe, projecting 1 foot above ground. Mark is 10 paces north 
of triangle-blazed 10-inch balsam tree, with nails at center and vertices of triangle. 
Old 4foot pole stand is still standing. Following bearings are from station: 
Waugoshance Lighthouse, S. 40’24’ W.; large dead 24inch pine with old blaze, 
distant 11 meters (36 feet), N. 70’10’ E. 

Plane coordinates: (C), z=712,961.87 feet; y= 1,615,538.44 feet. 
A. Mackinac west base U. S. L. S.) (Emmet County, U. S. Lake Survey, 

1852, R. L. Pfau, 1929).-In front of old McGulpin Point Lighthouse, Straits 
of Mackinac, 23.6 feet from northeast comer of lighthouse dwelling, and 13.1 
feet from front angle of lighthouse tower (angle formed by the northeast face of 
tower and north buttress of tower). To  reach from Mackinaw City, follow main 
street through town away from water front to  point where road turns abruptly 
left, turn right and follow road t o  lighthouse. Surface mark is intersection of 
two lines on end of %-inch brass bolt cemented into limestone post, about 20 
inches below surface of ground. Underground mark is fg-inch hole in 1%-inch 
brass plug, in center of concrete-filled sugar barrel, 4 feet below surface of ground. 

Plane coordinates: (C), z=749,257.70 feet; y=1,564,107.39 feet. (E), z= 
217,787.71 feet; y= 1,564,589.63 feet. 

Crane (U. S. L. S.) (Emmet County, U. S. Lake Survey, 1902; 1918).-On 
Waugoshance or Crane Island, about 500 feet from north side and 1,200 feet 
from west end, Cross Village Township. Mark is %-inch brass tube in concrete 
block, inscribed “U. S. 1902,” 2 feet below surface of ground. One concrete refer- 
ence monument is on line to  Waugoshance Lighthouse, just inside timber line on 
north shore, and 460 feet from station; another is just off ridge, and 25% feet 
west of station. 

Plane coordinates: (C), z=673,446.55 feet; y=1,555,173.57 feet. 
Hog Island (U. S. L.S.) (Charlevoix County, U. S. Lake Survey, 1903; 1918).- 

On Hog Island, about % mile west from east shore of island, and 3/8 mile north of 
shore opposite Tim’s Island. Mark is %-inch brass bolt in concrete monument, 
12 inches square, 1 foot below surface of ground. Reference mark is concrete 
monument 12.1 feet from station in azimuth 227’30’. Station also called “Hog” 
by U. S. Lake Survey. 

Plane coordinates: (C), z=600,197.48 feet; y= 1,567,864.56 feet. 
Manitou Payment (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1854; 

1917).-On Manitou Payment Point, on north shore of Lake Michigan, lust 
west of the “High Rollways,” in southwest part of sec. 18, T. 42 N., R. 6 W., 
Moran Township, on peak of highest sand hill near shore, 5.3 meters (17 feet) 
N. 52’07’ E. of 5-inch oak tree, 6.7 meters (22 feet) N. 70’25’ W. from 4inch 
oak tree, 9.1 meters (30 feet) S. 69’49’ W. from 10-inch oak tree, and 4.8 meters 
(16 feet) S. 24’26‘ E. from 5-inch birch tree. Marked by cross on flat stone 4 
feet below surface of ground. Over mark is concrete monument, 10 inches 
nnusre. nroiectine 4 inches above mound. -1-- - I  I 

Plane coordinizes: (C), z= 668,223.40 feet; y= 1,651,786.33 feet. 
Maple Hill (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1896; 1917).- 

In  NE ?4 sec. 3. T. 43 N.. R. 4 W., Brevoort Township. near north edge of lime 
stone ridge. Marked by’lead plug in solid rock. Reference marks are crosses, 
near inscribed letters “U. S.,” cut in rock on edges of ledge. One is 27.5 feet 
from station on bearing N. 10’ W.; other is 26.5 feet distant on bearing N. 
750x1‘ R. .- -- -. 

Plane coordinates: (C), z=744,689.61 feet; y= 1,699,223.26 feet. (E), z= 
216,753.33 feet; y= 1,699,786.23 feet. 

Rabbit Back (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1851; l896).- 
About 4 miles north of St. Ignace, on summit of Rabbit Rock Peak, improperly 
called in original description Rabbits Back Peak. Surface mark is %-inch brass 
rod in center of stone, 6 inches square, 2 inches below surface of ground. Under- 

*This azimuth has been cumputed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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ground mark is cluster of nails driven into solid rock 20 inches below surface of 
ground. --- ~~- 

Plane coordinates: (C), z=761,619.24 feet; y= 1,613,292.35 feet. (E), z= 

C. Mackinac Island (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1851; 
Mark is intersection 

231,428.89 feet; y=1,613,437.53 feet. 

1917).-0n summit of Mackinac Island. at Fort Holmes. 
of two diameters of circle, cut in small granite boulder. In 1917 concrete monu- 
ment, 20 inches square and 4 feet long projecting 8 inches above ground, was 
centered over original nark.  ’ 

Plane coordinates: (C), z=788,876.94 feet; y= 1,590,456.35 feet. (E), z= 
258,081.75 feet; y= 1,589,897.15 feet. 
B. Mackinac east base (U. S. L. S.) (Cheboygan County, U. S. Lake Survey, 

1851; 1917).-About 2% miles southeast of Mackinaw City, in center of sec. 20, 
T. 39 N., R. 3 W., 196.9 feet southwest of southwest side of U. S. Route 23, 
32.0 feet southwest of southwest right-of-way fence of the Michigan Central 
Railroad, and in southwest rut of old Cheboygan-Mackinaw gravel road. Marked 
by brass plug in top of cut stone monument 5 inches below surface of gravel road. 
Reference mark, cut stone monument inscribed “U. S.” projecting 2 inches above 
surface of ground, is on line to Round Island Lighthouse, and in southwest fence 
line of railroad. 

767.786.92 feet: u= 1.553.032.61 feet. 
Plane coordinates: (E), 2=236,022.88 feet; y= 1,553,035.30 feet. (C), z= 

D. St. Ignac‘e“(U.’S. L .  S.) (Mackinac County, U. S. Lake Survey, 1851 
1896).-In south end of St. Ignace, at southeast end of rocky ridge. Marked 
by $?&inch brass rod in drill hole in solid rock 18 inches below surface of ground. 

Plane coordinates: (C), z=764,980.20 feet; y=1,588,142.81 feet. (E), z== 
234,132.31 feet; y= 1,588,207.91 feet. 

Robinson (U. S .  L. S.)  (Mackinac County, U. s. Lake Survey, 1895; 1903).- 
In north central part of T. 42 N., R. 1 W., on hill 200 feet high, about 5 mile 
from road, and back of Captain Stevenson’s farm (1903). Mark is %-inch hole 
in center of cut stone, 6 inches square and 2 feet 4 inches long, projecting 2 inches 
above ground. Reference stones are at following distances and azimuths from 
station: 139.14 feet, 168’09‘; 215.39 feet, 222’50’; 103.38 feet, 329’12’. Cross 
with letters “U. S.” inscribed on large boulder is 71.1 feet from station in azimuth 
88’. _ _  . 

Plane coordinates: (C), z.=838,251.46 feet; YE 1,667,810.29 feet. (E), z= 
309,460.01 feet; y= 1,665,932.04 feet. 

Goose Island (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1895; 
1920).-About 96 feet from west end of Goose Island, Cedar Township. Mark is 
cross on field stone, imbedded in block of concrete, about 2% feet bdow surface 
of mound. Over mark is another block of concrete with nail as center. _- . 

Flane coordinates: (C), z.=835,096.37 feet; p= 1,616,054.85 feet. (E), z== 
Duke (U. S .  L. S.) (Chippewa county, U. s. Lake Survey, 1894; 1921).-In 

Marked by %-inch hole between letters 
U. S.” in toD of stone. 6 inches sauare and 2 feet lona. 4 feet below surface of 

304,952.63 feet- y=1,614,279.57 feet. 

FEgNWY, sec. 33, T. 44 N., R. 1 W. 

pound. Refkrence marks are crosses on tops of two-field stones with letters 
U. S.” on sides toward station, and are 344 feet apart, and each 33 feet north of 

north line of section 33. One is 203.7 feet from station on bearing N. 46’30’ W.; 
other is 236.75 feet distant on bearing N. 55’ E. Witness marks are at following 
distances and bearings from station: 36-inch pine stump 59.5 feet, S. 48O W.; 
15-inch pine tree, near road, 173 feet, N. 21’ E. Azimuth from station to north 
quarter corner, sec. 33, T. 44 N., R. 1. W., is 259’04’26’’, and azimuth to north 
neak of school is 269’46‘06”. c- ~ - 

Plane coordinates: (E),-z-304,871.97 feet; y= 1,735,653.53 feet; grid azimuth 
to  T. 44 N., R. 1 W., sec. 33, north quarter corner-259’37’52“.* (C), m= 
831,836.13 feet: v--1,737,391.08 feet; grid azimuth to T. 44 N., R. 1 W., sec. 33, 
north quarter cofner~258’07’34’’ * . - 

Raco (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1921).-About 4 
miles west of Raco railroad station, in north part of sec. 34, T. 46 N., R. 4 W. 
Surface and underground marks are concrete monuments. Upper mark projects 
4 inches above ground and lower mark is 2% feet below surface of ground. 
Azimuth from station t o  fire tower is 226’31’39” 

‘This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Plane coordinates: (E), x=217,664.60 feet; y- 1,772,905.73 feet; grid azimuth 
to fire tower-227’20‘12“.* (C), x-743,679.93 feet; y--1,772,337.30 feet; 
grid azimuth to fire tower==225’49’45”.* 

Iroquois (U. S.  L. S.) (Chippewa County, U. S. Lake Survey, 1893; 1921).- 
In  T. 47 N., R. 3 W., on east end of highest ridge of Iroquois Point. Mark is 
%-inch hole in stone, 6 inches square and 2 feet long, 4 feet below surface of ground. 
Reference marks are two stones 4 inches square and 2 feet long. One is 50 feet 
from station in azimuth 166’32’; other is 50 feet from station in azimuth 274’18’. 

Plane coordinates: (E), x-250,198.69 feet; y- 1,814,004.54 feet. (C), z= 
775,119.12 feet; y--1,814,277.19 feet. 

Larke (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1893).-In NEgNEg 
sec. 23, T. 47 N., R. 1 W., on summit of ridge. Mark is intersection of crosslines 
on %-inch brass rod set in stone block with letters “U. S.” on top, 3.3 feet below 
surface of ground. Reference marks are four field stones, with cross and letters 
“U. S.” on top, each 50 feet from station. One is in line with St. Marys Catholic 
Church, Sault Ste. Marie; others are respectively go’, 180°, and 270’ from this 
line. 

Plane coordinates: (E), x=317,984.38 feet;. y- 1,808,662.87 feet. 
Pennefather (U. S .  L. S.) (West Algoma District, Ontario, Canada, U. S. Lake 

Survey, 1895) .-On highest ridge in section 29, Pennyfather Township, about 
500 feet west of Goulais Bay Road. Mark is %-inch hole in cut stone, 6 inches 
square and 2 feet long, about 2 feet below surface of ground. Reference marks 
are crosses, near letters “U. S.” cut on nearby boulders and are at following 
distances and bearings from station: 49.61 feet, N. 42%’ W.; 33.70 feet, S. 27%’ 
W: and 26.52 feet, S. 52%’ E. 

$lane coordinates: (E), 2-306,779.72 feet- y--1,871,767.80 feet. 
Rankin Mountain (U. S .  L. S.) (West Algoma District, Ontario, Canada, 

U. S. Lake Survey, 1893).-On highest part of Rankin Mountain, north of road 
to Garden River, east of old mining road up mountain, and on bearing S. 83’ E. 
from single 18-inch pine on same ridge, 44.5 feet distant. Mark is 4-inch nail 
at center of triangle cut in top of highest solid rock, near letters “U. S.” Reference 
marks are two crosses cut in rock 90.25 feet apart. One is 57.75 feet from station 
on bearing N. 53’15’ W.; other is 60.9 feet distant on bearing S. 25’30’ W. from 
station. 

Plane coordinates: (E), s=357,796.60 feet; y= 1,849 498.86 feet. 
Laird (U. S .  L. S.) (West Algoma District, Ontario, danada, U. S. Lake Survey, 

1894).-About 3 miles east of Lake George, about in center of section 16, Laird 
Township, about yZ mile east of road to Ecoba, yZ mile south of house owned by 
Mr. Rilley, and on solid rock hill. 

Plane coordinates: (E), 2-406,318.23 feet; y= 1,788,426.32 feet. 
Salters Hill (U. S .  L. S.) (West Algoma District, Ontario, Canada, U. S. Lake 

Survey, 1894).-On St. Joseph Island, about mile south of Hilton road, and not 
far from lines between Lots 5 and 6, and Concessions “N” and “0”. Mark 
is %-inch hole, within letters “U. S.”, in top of stone, 6 inches square and 2 feet 
long, 3 feet below surface of ground. Reference marks are crosses with letters 
“U. S.” cut in tops of four field stones (in natural positions). Distances and 
bearings from station to reference marks are: No. 1, 60.72 feet, N. 3’ E.; No. 2 
(74.2 feet from No. l ) ,  32.4 feet, S. 75’30’ E.; No. 3 (57.6 feet from No. 2), 60.9 
feet, S. 7’ E.; and No. 4 (76.3 feet from No. 3 and 80.5 feet from No. l), 44.7 
feet, S. 84’ W. 

Plane coordinates: (C), z-=946,761.09 feet; y=1,716,173.24 feet. (E), x- 
419,186.81 feet; y= 1,711,427.90 feet. 

Detour (U. S .  L. S.)  (Chippewa County, U. S. Lake Survey, 1894; 1903).- 
About 1 mile west of Picand, Mather & Co.’s dock at Detour, on top of hill, and 
about 800 feet south of east-and-west road. Marked by 6 by 6-inch cut stone 
2 inches below surface of ground. Station site is well marked by 8 concrete 
foundation legs of tower. 

Plane coordinates: (E), z=437,016.95 feet; y= 1,639,196.18 feet. (C), x= 
966,481.42 feet; y- 1,644,419.32 feet. 

Phillips Hill (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1903; 1932).- 
Near northeast comer of series of hills north of Black Lake, near boundary of 
Presque Isle and Cheboygan Counties, in NEgSW sec. 7, T. 36 N., R. 2 E., 

52 feet north of blazed Norway stump, 14 inches in diameter and 2 feet high, 

Marked by cross cut in solid rock. 

Baringer Township, and in 1903, 6 feet south o ? 16-inch Norway stub, and 

*This azimuth has been computed by the 5rst formula (p. 171), neglecting the second term. 
For notea in regard to marking of stations see p. 167. 
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forming %foot triangle with 2 other Norway stumps of same size. Marked by 
spike surrounded by 3 others in concrete monument, inscribed “U. S. L. S. 1903,” 
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12 inches below sudace of ground. 
Plane coordinates: (E). z=352.603.92 feet: v= 1.464.000.45 feet. (C), 2=886,- . -  . . . . .  

647.68 feet; y=1,467,055.15 feet. ‘ 
Reid U. S. L. S.) (Algoma District, Ontario? Canada, U. S. Lake Survey, 

known as Scotch Settlement, and in road 10.5 feet from east fence and 45 feet 
from west. Marked by large spike surrounded by 3 others in concrete monu- 
ment, inscribed “U. S. L. S. 1903,” 6 inches below surface of ground. Concrete 
reference monument, 1 foot square,. projecting 1 foot above ground, is 18 feet 
south-southeast of station. Following azimuths are from station: Tom Reid’s 
barn, northwest corner, 175’20‘; John Reid’s barn, east peak, 261’54’; and 
stone heaps in fields, 303”51’, 333’51’, and 183’19’. 

Plane coordinates: (E), z=582,484.30 feet; y= 1,612,010.24 feet. 
Bruder (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1904; 1932).- 

In  NWg sec. 26, T. 35 N., R. 4 E., Moltke Township, on highest point on farm of 
Louis Bruder, 700 feet from southwest corner of Bruder’s house, 604 feet from 
southeast corner of field, and 167 feet from triangular blaze on elm tree in stone 
pile. Marked by spike surrounded by 6 others in concrete monument inscribed 
“U. S. L. S. 1903,” 12 inches below surface of ground. 

Plane coordinates: (E), x=434,473.89 feet; y= 1,420,819.87 feet. 
Duck Island (U. S. L. S.) (Algoma District, Ontario, Canada, U. s. Lake Sur- 

vey, 1904).-On edge of bluff on western side of Duck Island in Lake Huron, 
about yZ mile north of Duck Island Lighthouse, at place known as McCord’s 
Camps. Marked by spike surrounded by 3 others in concrete monument, 
inscribed “U. S. L. S. 1903,” 6 inches below surface of ground. 

Plane coordinates: (E), z=679,568.72 feet; y= 1,514,950.82 feet. 
Presque Isle (U. S. L. S.) (Pres ue Isle County, U. S. Lake Survey, 1904; 

1932).-In NWY,.NWY, sec. 33, T. 34%., R. 8 E., about 300 feet north of Presque 
Isle post office, in southwest corner of intersection of County Route 405 and 
road going t o  Grand Lake, 92.0 feet from southeast corner of Kaufman’s cottage 
on bearing N. 65” E., and 87.7 feet from fence corner at southwest corner of road 
intersection on bearing S. 50” E. Originally marked by large spike surrounded 
by 6 others in concrete monument, inscribed “U. S. L. S. 1903,” 12 inches below 
surface of ground. In 1932 station reported marked by 2-foot square block of 
concrete, inscribed “U. S. L. S. 1903,” 1.8 feet below surface of ground. Four 
concrete leg foundations for tower are flush with ground surface. 

Plane coordinates: (E), z= 548,684.75 feet; y- 1,386,503.64 feet. 
Posen (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1904).-In 

barnyard of Roman Catholic Church at Posen, 295.7 feet from southeast corner 
foundation of church, 181.3 feet from southeast corner of brick house, and 257.6 
feet from northwest corner foundation of schoolhouse. Marked by large sRike 
surrounded by 6 others in concrete monument, inscribed “U. S. L. s. 1903, 12 
inches below surface of ground. Eight concrete foundations for legs of tower 
were removed to  16 inches below surface of ground. In 1932 station reported 
dest,roved. 

1904).- k ear center of Cockburn Island, near highest point of hill in what is 

Plage-coordinates: (E), z=492,257.34 feet; y== 1,375,919.62 feet. 
Walker (U. S. L. S.) (Alpena County, U. S. Lake Survey, 1904; H. C. Warwick, 

1932).-Eight miles north of Alpena, about 1 mile south of Long Lake, in SEX 
sec. 8, T. 32 N., R. 8 E., and on land owned by Ray Parker. To reach from traffic 
light on main street of Alpena (no left turn), follow Chisolm Street northwest 
1.4 miles to  end of macadam at school, follow right-hand gravel road fork north 
6.0 miles t o  gravel crossroads at large yellow house on left, continue north 1.1 
miles to Parker’s gate (red pole gate which leads to  small white bungalow with 
concrete barn t o  north) on left (west) side of road, follow drive west 50 yards to  
house, pass through red pole and wire gate on north, and follow old road north- 
west through brush 200 yards t o  station site. Large strip east and west from 
station has been cleared, and road follows south side of clearing passing 20 yards 
south of station. Marked by large spike surrounded by 6 others in top of 1-foot 
square concrete block, inscribed “U. s. L. S. 1904,” and resting on natural rock. 
Mark is 10 inches below surface of ground. Eight concrete foundations of tower 
show above surface of ground. 

Plane coordinates: (E), z=548,636.76 feet; y- 1,341,200.72 feet. 
Flanders (U. S. L. S.) (Alpena County, U. S. Lake Survey, 1904; H. C. War- 

wick, 1932).-About 8.5 miles east of Hillman, in SEY, sec. 20, T. 31 N., R. 6 E., 
For notes in regard to marking of stations see p. 167. 
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and on land owned by John Eagling who lives at Lachine Comers. To reach 
from Hillman, go east 8.5 miles on Route M 32 to gate leading into pasture on 
right. Gate is in row of tall poplars and near old stone foundation of burned- 
.down house. Station is on top of hill, about 300 meters (984 feet) south of gate, 
105 feet southwest of pole fence corner, 83 feet west of north-and-south pole 
fence, and 178 feet east of another pole fence t o  west. Marked by large spike 
surrounded by 6 others in top of 1 by 1 by 4-foot concrete block, inscribed “U. S. 
L. s. 1904,” 12 inches below surface of ground. Reference marks were concrete 
posts, inscribed “U. S. L. S. 1904,” in fence lines, and projecting 1 foot above 
ground. No. 1 (not recovered in 1932) was in east fence line, and 71.5 feet from 
station in azimuth 254’ 45’. No. 2 is 2 feet west of pole fence at point where 
fence crosses first ridge about 300 meters (984 feet) south of Route M 32, and 
194.9 feet (slope distance t o  closest point of concrete block) from station in azi- 
muth 111’53’. Reference mark and azimuth mark, standard disks in concrete, 
note l l a ,  were established in 1932. No. 1 (1932) is just  west of pole fence, 27.5 
feet south of rail fence corner, and 89.9 feet (slo e distance) from station in azi- 
muth 246’20’. Azimuth mark is at west edge ofapple orchard, 49 feet south of 
center line of Route M 32, about 150 feet east of above-mentioned stone founda- 
tion, and approximately 0.15 mile from station in azimuth 186“9’00’‘. Azimuth 
from station to  center of belfry on church, distant 1.1 miles, is 87’57’58”. 

Plane coordinates: (E), x= 484,657.28 feet; y- 1,297,805.92 feet; grid azimuth 
to  azimuth mark= 187’01’30’’.* 
M a c  (U. S. L. S.) (Alcona County, U. S. Lake Survey, 1905).-About 2 miles 

northeast of Spruce, near center of sec. 1, T. 28 N., R. 8 E. Marked by large 
spike surrounded by 6 others in concrete monument, inscribed “U. S. L. S. 1905,” 
projecting about 1 foot above ground. In  1932 station was re orted destroyed. 

Plane coordinates: (E) , z=563,286.15 feet; y= 1,221,543.95 get.  
Stovel (U. S. L. S.) (Alpena County U. S. Lake Survey, 1905; H. C. Warwick, 

1932).-About 16 miles southwest oi Alpena, 3 miles northwest of Hubbard 
Lake in NE% sec. 25, T. 29 N., R. 6 E., on prominent bushy hill known locally 
as “Tower Hill” and on land owned by Oscar Carr. Marked by 40-penny spike, 
surrounded by three inverted screws which form triangle, in top of concrete 
block 1 foot square and 3 feet long, inscribed “U. s. L. S.-1905,” 10 inches below 
surface of ground. Reference mark was concrete post, projecting 1 foot, 70.0 
feet from station in azimuth 90’34’. In 1932 reference mark was recovered in 
different position, with top broken off, and was re-marked by standard disk station 
mark in concrete built up  around old post. This point is station Stovel eccentric 
and is 22.28 feet from station in azimuth 33’46‘. 

Plane coordinates: (E) , x=504,658.92 feet; y= 1,234,036.49 feet. 
Stovel eccentric (Alpena County, H. C.  Warwick, 1932).-About 16 miles 

southwest of Alpena, 3 miles northwest of Hubbard Lake, in NEY, sec. 25, T. 29 
N., R. 6 E., on prominent bushy hill known locally as “Tower Hill” and on land 
owned by Oscar Carr. T o  reach from Alpenrt, go south 13.5 miles on U. S. 
Route 23 to  gravel road leading west at sign “Hubbard Lake, 8 miles” (4.0 miles 
south of Precore Hill fire lookout tower), follow road west 6.8 miles to  crossroads 
at Witt School, proceed south 0.55 mile on dirt road to  end of truck travel at gate 
leading to  small shack owned by Loren Smith on right. Enter gate, follow 
wagon track west 0.25 mile across Smith’s field, pass through wire gate, turn left 
(southeast) onto old road, follow 0.7 mile through woods to  dim trace turning 
s uarely to  left, and, follow 0.1 mile t o  its end at station site on summit of hill. 
aa rked  by standard station disk in top of concrete post built up around old 
concrete post which probably was reference mark of Station Stovel (U .  8. L. 8.). 
Mark projects 10 inches above ground and is stamped “Stove1 Ecc. 1905, 1932.” 
Reference marks are standard reference disks in concrete, note l la ,  slight1 off 
summit of hill, and projecting 4 inches above ground. No. 1 is 43.47 feet from 
station in azimuth 300’04’. No. 2 is 50.35 feet from station in azimuth 24’53’. 
Station Stove2 (U. S .  L. 8.) is 22.28 feet from station in azimuth 213‘46’. 

Plane coordinates: (E), x=504,646.47 feet; y= 1,234,017.95 feet. 

Supplementary points 

Kentucky (U. S. L. S.) (Alger County, U. S. Lake Survey, 1919).-On highest 
point of highest hill of group known as Kentucky Hills, and thought t o  be in 
NEgSEY, sec. 35, T. 45 N., R. 19 W. Marked by spikes each surrounded by 
*This azimuth has been computed by the 6rst formula (p. 171), neglecting the second term. 
For notes in regard to m a r u g  of stations see p. 167. 
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three others in double concrete monument. Top of upper monument is flush 
with surface of ground and marked “U. S. L. S. 1919.” 

Plane coordinates: (C), x= 274,157.80 feet; y= 1,735,328.43 feet. 
Shingleton (U. S. L. S.) (Schoolcraft County, U. S. Lake Survey, 1919.- 

About 3 miles south of the railroad station at Shingleton, and thought t o  be near 
center of SEg sec. 7, T. 45 N., R. 17 W. TO reach from old Camp 69 on Michi- 
gan & Lake Shore Railroad, leave right-of-way and follow trail below south side 
of ridge about 2,100 feet t o  short 10-inch hemlock (blazed on north, east, and 
west sides) at south edge of trail, and proceed N. 78’40’ E. about 700 feet to 
clump of hemlocks near east end of ridge. Marked by double concrete monu- 
ments, tops of which have spikes at center and are marked “U. S. L. S. 1919.” 
Point in center line of railroad, about 200 feet south of end of ridge, 19.96 feet 
south-southwest of blaze on large pine stump, and 24.45 feet east of similar 
blazed stump, is 2,743.1 feet from station in azimuth 280’21’. 

Plane coordinates: (C), x=318,880.08 feet; y= 1,751,637.87 feet, 
Edmunds (U. S. L. S.) (Alger County, U. S. Lake Survey, 1919) .-In northeast 

corner of sec. 10, T. 47 N., R. 17 W., on west extension of high hill. Marked by 
nails in centers of tops of double concrete monument. Upper monument projects 
3 inches above ground. Azimuth from station to section corner, 537.25 feet 
distant, is 184’59‘. 

Plane coordinates: (C), x=334,529.13 feet; y= 1,819,674.33 feet. 
Driggs (U. S. L. S.) (Schoolcraft County, U. S. Lake Survey, 1920).-In 

SW%NEg sec. 36, T. 46 N., R. 16 W., near highest part of short ridge. Marked 
by double concrete monument. Upper monument projects 6 inches above ground. 
Azimuth from station to southwest corner of railroad section house, about 3,900 
feet distant, is 345’51’28”; and to  southeast corner, sec. 36, T. 46 N., R. 16 W. 
4,176.7 feet distant, is 328’25’06’’. 

Plane coordinates: (C), z=405,706.80 feet; y=1,770,019.94 feet; grid azimuth 
to  T. 46 N., R. 16 W., sec. 36, southeast corner=328’41’19’’.* 

Elback (U. S. L. S.) (Alger.County, U. S. Lake Survey, 1920).-About % 
mile northwest of Beaver Junction, on east point of high ridge. To reach from 
Beaver Junction, go west about 1.1 miles along Munsing Road to  intersection of 
new road to north at middle of first curve to  south, turn north and continue 0.4 
mile to  station site. Marked by double concrete monument (each about size of 
nail keg). 

Plane coordinates: (C), z=426,699.35 feet; y= 1,837,427.91 feet. 
Beech Hill (U. S. L. S.) (Luce County, U. S. Lake Survey, 1920; 1921).-About 

1 mile northwest of Peanut Lake, and thought to be near center of NWfiNWJG 
sec. 19, T. 47 N., R. 11 W. Upper 
mark projects 4 inches above ground. 

Plane coordinates: (C), x=503,275.95 feet; y= 1,806,436.54 feet. 
McMillan (U. S. L. S.) (Luce County, U. S. Lake Survey, 1920; 1921).-About 

1 mile south of McMillan, and identical with center post of sec. 4, T. 45 N., R. 
11 W. (according to  Ryborg survey of that  section for Charcoal Iron Co.). 
Marked by two concrete monuments. 

Plane coordinates: (C), x=515,807.47feet; y= 1,758,637.03 feet. 
Seney (U. S. L. S.) (Schoolcraft County, U. S. Lake Survey, 1920).-About 

5 mile southeast of railroad station a t  Seney. on peak of hill, 120 feet northeast of 
iron fire tower. Umer mark Droiects 

Upper monument projects 4 inches above ground. 

Marked by double concrete monument. 

Marked by double concrete monument. *. A .  

4 inches above ground. 
Plane coordinates: (C).x=453.343.93 feet: u= 1.764.196.77 feet. 
Corson (U. S. L. S.) ’(Luce County, U.‘ 8. Lake’Survey, 1921).-Station is 

north-northwest of Newberry, in SWjiSW% sec. 20, T. 47 N., R. 10 W., and on 
knoll north of buildings on sheep ranch. Marked by double concrete monument 
marked “U. S. L. S. 1920.” Fol- 
lowing azimuths are from station: West peak of horse barn, 331O25‘; east end of 
old store cellar, 3’05’; west peak of blacksmith shop, 6’51’; and pump, across 
north-and-south road, 64’19’. 

Upper mark projects 2 inches above ground. 

Plane coordinates: (CI.x=539.824..56 feet: TI= 1.803.584.37feet. -, - - - , - - - - - . - -. ,--- - - - - -  
Newberry (U. SIL.’S.’f (Luce County, U. S:Lake Survey, 1921).-1n Newberry 

on land owned by Geo. Zinker (NMNENSEXSEN see. 35, T .  46 N., R. 10 W.), 496 
feet west of center of road, 169.4 feet north of south fence line, and 197.9 feeteast 
of west fence line. Marked by double concrete monument. Upper monument 
is 1 foot below surface of ground. 

Thisazimuth has been computed by the &st formula @. 171), neglecting thesecondterm. 
For notes in regard to marking of stations see p. 187. 
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Plane coordinates: (C), z=560,219.99 feet; y= 1,762,590.93 feet. 
Fordney (U. S. L. S.) (Luce County, U. S. Lake Survey, 1921).-In N S  sec. 

35, T. 48 N., R. 9 W., slightly less than % mile N. 30’ E. from Fordney’s hunting 
camp on old railroad grade, and 205 feet east of road leading north from camp. 
Marked by double concrete monument marked “U. S. L. S. 1921.” Upper 
monument Droiects 3 inches above mound. 

Plane cobrdhates: (C), s=596,836.30 feet; y= 1,828,479.22 feet. (E), z= 
66,330.79 feet; y= 1,833,064.69 feet. 

McLeod (U. S. L. S.) (Luce County, U. S. Lake Survey, 1921).-On extreme 
north and highest point of limestone ridge in NE% sec. 35, T. 45 N., R. 8 W. 
Undermound mark is mike in concrete monument with toa marked “U. S. L. S. 
1921.”- Surface mark ^is >$.-inch pipe in concrete monument with top marked 
“U. S. L. S. 1921,” and rojecting 1 foot above ground. 
. Plane coordinates: &), s=622,386.76 feet; y= 1,733,392.43 feet. (E), z= 
95,373.60 feet; y= 1,737,158.89 feet. 

Eckerman (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1921).-About 
2 miles southeast of railroad station a t  Eckerman, 90 feet west-northwest of 
highest part of knoll, and northeast of center of sec. 35, T. 45 N., R. 6 W. Marked 
by double concrete monument marked “U. S. L. S. 1921.” Upper monument is 
flush with surface of ground. 

Plane coordinates: (E), z= 158,716.36 feet; y= 1,767,433.47 feet. (C), z= 
684,901.47 feet; y=1,765,316.60 feet.. 

Furlong (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1921).-About 4 
miles east of Trout Lake, on the Furlong farm, in NE% sec. 29, T. 44 N., R. 5 
W., on west end of limestone hill. Marked by brass plug cemented into solid 
rock. Cross on large limestone boulder is 61 feet lo$$. inches southeast, and 
concrete monument marked with cross line on arrow is 4 feet northeast of station. 
Azimuth from station to section corner, distant 650.5 feet, is 242’27’. 

Plane coordinates: (E), z= 175,185.33 feet; ,y=1,710,837.19 feet. (C), z= 
702,849.49 feet; y= 1,709,179.14 feet. 

Bois Blanc Lighthouse (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 
1896).-Station is center of lantern house of abandoned lighthouse at end of long 
point on north side of Bois Blanc Island in Straits of Mackinac. 

Plane coordinates: (C), z=838,928.95 feet; y= 1,573,928.20 feet. (E), z= 
307,684.43 feet; v =  1,572,069.49 feet. 

Spectacle Reef Lighthouse (U. S. L. S.) (Chippewa County, U. S. Lake Sur- 
vey, 1894).-Plane coordinates: (E), z=379,727.69 feet; y= 1,557,841.75 feet. 
(C), x=911,325.71 feet; y=1,561,582.06 feet. 

La Fayette (U. S. L. S.) (Mackinac Count U. S. Lake Survey, 1908).-On 
La Fayette Point, on east end of Bois Blanc %and, in Straits of Mackinac, on 
low stony ridge, 95 feet east of shore road, 86 feet southeast of 9-inch pine tree, 
48 feet northeast of two birch trees, and 13 feet southwest of white granite 
boulder. Marked by brass screw in top of concrete post 6 inches square, pro- 
iectinn 6 inches above surface of mound. and marked “U. s. 1908.” - PlaGe coordinates: (C), s=85&636.42 feet; y=1,559,991.40 feet. (E), x =  
324,021.90 feet; y= 1,557,702.86 feet. 

Martin Reef Lighthouse (U. S. L. S.) (Mackinac County, U. S. Lake Survey).- 
Plane coordinates: (E), x=377,331.37 feet; u= 1.608.947.65 feet. (C). z= . -  . . . .. 
907,596.54 feet; y= 1,612,615.24.feet. 

Beaver Harbor Lighthouse (U. S. L. S.) (Charlevoix County, U. S. Lake Sur- 
vey, 1903).-Station is center of lantern house of lighthouse on north point of 
harbot at St. James, Beaver Island, in northern Lake Michigan. 

Plane coordinates: 1 (C), x=561,600 feet; y= 1,546,472 feet. 
Grosse Point (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1918).- 

About 8 miles north of St. Ignace, on end of Grosse Point, on bank of gravel in 
timber line, about 100 feet from water’s edge, 25.3 feet S. 73’54‘ E. from 6-inch 
cedar tree, and 175.4 feet S. 45’30’ E. from 12-inch spruce tree. Marked by 
spike in mass of concrete, flush with surface of ground, and marked “U. S. 18.” 

Plane coordinates: (C), z=771,404.53 feet; y= 1,632,110.91 feet. (E), z= 
241,078.62 feet; y= 1,632,002.50 feet. 

Burnt Island (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1918).-In 
Straits of Mackinac, on extreme southerly point of Big St. Martin, or Burnt 
Island, on gravel bank which is small island at high water, 26 feet northeast 
from small pyramid of concrete on a flat boulder, and 50 feet N. 70’ E. from a 

* No check on this position. 
For notes in regard to marking of stations see p. 167. 



192 U. S. COAST AXD GEODETIC SURT’EY 

large white granite boulder. Marked by spike in mass of concrete, and marked 
“U. s. 18.” 

Plane coordinates: (C), z=784,023.55 feet; y= 1,626,090.49 feet. (E), Z= 
254,160.50 feet; y= 1,625,646.17 feet. 

Biddle (U. S. L. S.) (Mackinac County, U. s. Lake Survey, 1917).-About 3 
miles east of Naubinway, on Biddle or Mattys Point, on north shore of Lake 
Michigan, 98 feet north of water’s edge at end of point, 84 feet south of the 
southeast corner of frame house, 31 feet south of blazed 12-inch cedar tree, 40 
feet northeast of blazed 8-inch cedar tree, and 66 feet northwest of blazed 10-inch 
double birch tree. Marked by brass screw in concrete, flush with surface of 
ground, and marked “U. S. 1917.” 

Plane coordinates: (C), s=594,404.09 feet; y= 1,667,875.35 feet. 
Patterson (U. S .  L. S.) (Mackinac County, U. S. Lake Survey, 1917).-On 

Point Patterson, on north shore of Lake Michigan, on gravel bank in edge of 
timber, 117 feet S. 52’46’ W. from drill hole in boulder 6 by 6 by 4 feet, 52.7 
feet N. 78’48‘ E. from drill hole in boulder 3 by 4 by 2 feet at water’s edge, and 
19.7 feet S. 8’58’ E. from triangle-blazed 16-inch spruce tree. Marked by spike 
in center of triangle in top of concrete monument, 8 inches square, marked “U. S. 
1917.” 

Plane coordinates: (C), x=524,350.15 feet; y= 1,628,328.07 feet. 
Squaw Island Lighthouse (U. S .  L. S.) (Charlevoix County, U. S. Lake Sur- 

vey, 1903).-Station is center of lantcrn house of Squaw Island Lighthouse, on 
Squaw Island of Beaver Island group in north end of Lake Michigan. 

Plane coordinates: (C), s=541,522.38 feet; y= 1,581,905.30 feet. 
High (U. S .  L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 1918).-On 

more northerly of two highest sand hills near west side of High Island of Beaver 
Island group in northern Lake Michigan, 39.6 feet S. 57’ W. of blazed balsam 
tree, 66.1 feet N. 84’ W. of b!azed birch tree. Marked by wire nail in center 
of cement-6lled lf/z-inch iron pipe driven into sand with top 1 foot below surface 
of ground. Reference mark is iron stake about 1 inch square and 6 feet long, 
projecting 4 inches above surface of ground, midway between 3 stumps on ridge 
running west from station, and 39.6 feet distant, and bears N. 62’24’ E. from 
station. 

Plane coordinates: (C), s=516,903.89 feet; y= 1,542,362.49 feet. 
Scott Point (U. S .  L. S.) (Mackinac County, U. S. Lake Survey, 1917).-On 

Scott Point, on north shore of Lake Michigan, approximately at center of point, 
67 feet south of old fish house at dock, 87 feet east of water‘s edge on line to 
Point Patterson, 76 feet west of water’s edge on prolon ation of same line, 108 
feet from end of point, and 143.7 feet N. 37’10’ W. of #-inch drill hole 2 inches 
deep in black boulder 4 feet square, at water’s edge. Marked by brass bolt sur- 
rounded bv 3 nails in concrete monument with toD 4 inches above surface of _. ~ - 
ground, a i d  marked “U. S. 1917.” 

Plane coordinates: (C), s=514,912.99 feet; y= 1,625,216.93 feet. 
Hughes (U. S.  L. S.) (Mackinac County, U. S. Lake Survey, 1917).-Near 

the extremity of Hughes Point, about 5 miles east of Seul Choix Point, on north 
shore of Lake Michigan. 100 feet from water’s edge to west, 105 feet from water’s 
edge to  south, and i08’feet from inner end of &all dock‘on east side of point. 
Marked by brass screw in concrete post projecting 1 foot above surface of ground, 
amrl mn.rkerl “TT. 8. 1917.” __ - __ - - - - - . -. - - - . . 

Plane coordinates: (C), s=476,855.41 feet; y= 1,627,138.26 feet. 
Sed Choix Lighthouse (U. S .  L. S.) (Schoolcraft County, U. S. Lake Survey, 

19161.-Station is center of lantern house of Seul Choix Lighthouse on north 
shore of Lake Michigan, about 16 miles east of Manistique. - 

Plane coordinates: (C), s=458,752.97 feet; y= 1,611,549.46 feet. 
South Gull (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1922).-On 

east side of south point of Gull Island of Beaver Island group in northern Lake 
Michigan, about 30 meters (98 feet) from water’s edge, and 165 meters (541 feet) 
from southern tip of island. Reference 
mark is nail in concrete monument projecting 1 foot above surface of ground, 
mounted in wooden box filled with concrete, marked “U. S. 22,” and circled 
with small boulders laid in concrete, 48.5 feet due west from blazed birch tree 
which is on top of bank and 32 feet from water’s edge, and 59.4 feet south by 
west from station on line from station to  east end of South Fox Island. Large 
flat rock laid in concrete at side of reference mark points t o  station. 

Plane coordinates: ( C ) ,  s=476,728.32 feet; y= 1,528,306.45 feet. 

Marked by spike in concrete post. 

For notes in regard to marking of stations see p. 167. 
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Fox (U. S.  L. S.) (Leelanau County, U. S. Lake Survey, 1922).-On north end 

of South Fox Island in northern Lake Michigan, on highest point of second bare 
bank from northwest corner of island, about 8 feet from edge of bank. Marked 
by a/,-inch,pipe driven into sand, projecting about 4 inches above surface of 
ground. 

Plane coordinates: (C), z=468,162.51 feet; y= 1,436,520.32 feet. 
North Fox (1923) (U. S. L. S.) (Leelanau County, U. S. Lake Survey, 1923).- 

Near south end of North Fox Island in northern Lake Michigan, on top of small 
bare sand hill on highest point of island. An 8-inch blazed birch tree, with root 
exposed about 3 feet, stands on west edge of sand ridge, 47 feet from station. 
Marked by  spike in concrete monument. 

Plane coordinates: (C), z=494,007.00 feet; y= 1,446,756.54 feet. 
Pisgah (U. S .  L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 1904).- 

I n  northern Lake Michigan, on northwest corner of Beaver Island, just west of 
Faunt  Lake, on highest bald sand hill known as Mount Pisgah. Marked by 
nail in  concrete-filled iron pipe driven into sand. I n  1917 i t  was reported that  
station could not be located, and was probably destroyed by  shifting sand. 

Plane coordinates: (C), z=549,469.33 feet; y= 1,544,862.79 feet. 
Garden (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 1919).- 

On Garden Island of Beaver Island group in northern Lake Michigan, on top 
of hill near northwest corner of island, in edge of old clearing which has grown 
u p  t o  brush and small trees, 29.5 feet S. 80’ E. from small blazed poplar tree, 70 
feet S. 10’ W. from small blazed balsam tree, and 39.1 feet N. 65’ W. from small 
blazed birch tree. Marked by nail cemented into rock 3 feet below surface of 
ground. Reference mark is concrete monument, 56.5 feet from station, 25 
feet from edge of bluff, and on line t o  Squaw Island Lighthouse. 

Plane coordinates: (C), z=558,524.21 feet; y= 1,575,378.46 feet. 
White Shoal Lighthouse (U. S .  L. S.) (Charlevoix County, U. S. Lake Survey, 

1913) .-Station is center of roof of lantern house of lighthouse built about 1908-09 
on White Shoal in  the  westerly approach to Straits of Mackinac. 

Plane coordinates: (C), z=656,534.79 feet; y= 1,583,042.94 feet. 
Epoufette (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1918).-On 

north shore of Lake Michigan, near southeast corner of island off end of Point 
Epoufette, 41 feet southeast of water’s edge, 79 feet northwest of water’s edge, 
131 feet east of end of rocky point, and 82.5 feet N. 28’55‘ E. of drill hole in 
large boulder. Marked by brass bolt in mass of concrete, top  flush with surface 
of ground, and marked “U. S. 18.” 

Plane coordinates: (C), z=639,366.37 feet; y= 1,656,500.67 feet. 
Little Hog (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1918).-On 

north shore of Lake Michigan, about 4 miles east of Biddle Point, on south 
shore of Little Hog Island, near west end of trees, about 15 feet from brush line, 
105 feet N. 30’08’ W. of drill hole in large boulder, 74.5 feet N. 10’20‘ W. of 
large triangular boulder, and 165 feet N. 71’45’ E. of drill hole in t h r d  large 
boulder. Marked by nail surrounded by 
trianele in mas8 of concrete. ton flush with surface of mound. 

All boulders are  at water’s edge. 
o - - -  - - -  - - -  _. _ _ ~  

Plane coordinates: (C), &616,366.19 feet; y= 1,666,064.04 feet. 
Whiskey (U. S .  L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 1918).- 

On the east point of Whiskey Island, in Beaver Island group in northern Lake 
Michigan, 350 feet from end of point, 60 feet from water’s edge on south side, 
and 100 feet from water’s edge on north side of point. Marked by copper bolt 
in concrete monument, 12 inches square, marked “U. S. 1903,” set with top 
about 1 foot below surface of ground. Reference mark is concrete monument, 
12 inches square, marked “U. S. 1903,” p’rojecting about 1 foot above surface of 
ground, set  on line to Squaw Island Lighthouse, 26.2 feet from station. 

Plane coordinates: (C), z=537,069.32 feet; y= 1,571,595.28 feet. 
N. W. Garden (U. S .  L. S.) (Charlevoix County, U. S. Lake Survey, 1918).- 

On extreme northwestern corner of Garden Island, in  Beaver Island group in 
northern Lake Michigan, 27 feet from water’s edge, 8 feet from edge of bank, 
117 feet S. 61’ W. of large boulder 5 feet in diameter standing at edge of water, 
and 41 feet from 14inch double birch tree. Marked by nail in concrete, flush 
with surface of ground, and marked “U. S. 118.” 

Plane coordinates: (C), x=556,789.58 feet; y= 1,577,721.03 feet. 
Cranberry (U. S.  L. S.)  (Mackinac County, U. S. Lake Survey, 1918).-About 

7 miles northeast of Point Patterson, on Cranberry Point, on north shore of 
Lake Michigan, on top  of sandy ridge near southerly side of long rounded point, 

For notes in regard to marking of stations see p. 167. 
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250 meters (820 feet) south of mouth of creek, 105 feet from water’s edge, 40 
feet from high-water line, 74.4 feet northeast, 35.7 feet southeast, and 137 feet 
southwest of three blazed 8-inch jack pine trees. Marked by brass bolt in con- 
crete, flush with surface of ground and marked “U. s. 1918.” 

Plane coordinates: ((3, x=543,786.55 feet; y= 1,657,534.64 feet. 
M XI1 (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1918).-About 4 

miles west of Mille Coquins Point, on the north shore of Lake Michigan, 3/4 mile 
north of old fishing station, on second sand ridge about 200 feet from water’s 
edge, 339 feet northeast of blazed 8-inch birch tree, 135 feet east of blazed 16-inch 
jack pine tree, and 103 feet southeast of blazed 12-inch jack pine tree. Marked 
by brass bolt in concrete, flush with surface of ground, marked “U. S. 1918.” 

Plane coordinates: (C), s=559,330.96 feet; y=1,674,699.38 feet. 
Naubinway Island (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1911; 

1918).-On Naubinway Island, off north shore of Lake Michigan, on highest 
point of gravel ridge near center of north end, 90 meters (295 feet) from extreme 
northerly point of island, 28 meters (92 feet) from water’s edge to west, and 39 
meters (128 feet) from water’s edge on line to Biddle Point, Original mark was 
nail in cedar post, which was replaced in 1918 by spike in mass of concrete. 

Plane coordinates: (C), x=577,382.68 feet; y= 1,667,877.68 feet. 
Mille Coquins (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1911; 

1918).-On north shore of Lake Michigan, on Mille Coquins Point, just west of 
Naubinway, 5 feet from water’s edge, 31.68 feet S. 67O24’ W. of %-inch drill hole 
2 inches deep, in flat black boulder 3 feet in diameter a t  water’s edge, and 38 feet 
S. 58’16’ E. of similar drill hole in large white boulder at brush line. Original 
mark was nail in cedar stake, which was replaced in 1918 by a %-inch round iron 
rod 3 feet long, driven between three boulders, surrounded by concrete, and 
marked “U. S. 1918.” 

Plane coordinates: (C), x=577,112.06 feet; y=1,671,449.25 feet. 
Trout (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 1918).-On 

Trout Island of Beaver Island group in northern Lake Michigan, on east side of 
point at southeast end of island, 86 feet from edge of bank, and 105 feet from 
water’s edge on line to Squaw Island. To reach from northeast corner of log 
cottage, go north 163 feet on line of east side, then west 44 feet to station site. 
Marked by copper bolt in concrete monument 12 inches,gquare, with top about 
1 foot below surface of ground, and marked “U. S. 1903. 

Plane coordinates: (C), x=516,3.54.57 feet; y= 1,556,908.67 feet. 
Gull (U. S .  L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 1918).-On 

east side of Gull Island of Beaver Island group in northern Lake Michigan, about 
2,500 feet from north end and 1,100 feet north of point on east side of island, on 
highest ridge, 250 feet from water’s edge, 56.5 feet north-northwest of 10-inch 
birch tree, 123 feet east of 16-inch balsam tree, and 74.5 feet south of 12-inch 
double birch tree. All witness trees are marked by spike in center of triangular 
blaze. Marked by spike in concrete monument 12 inches square, with top about 
1 foot below surface of ground, and marked “U. S. 1903.” Reference mark is 
concrete monument 12 inches square, marked “U. S. 1903,” on east edge of first 
ridge from beach, on line to south end of High Island, and 85.7 feet from station. 

Plane coordinates: (C), x=478,211.65 feet; y= 1,532,751.49 feet. 
Beaver Island (1860) (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 

1860; 1925).-On east side of Beaver Island in northern Lake Michigan, on 
highest hill on north side of Cole’s Bay, 24.4 feet east of 8-inch white pine tree, 
and 53.1 feet south of a triangle-blazed 11-inch birch tree. Marked by spike in 
concrete monument, rounded on top, and marked “U. S.” 

Plane coordinates: (C), z=564,760.73 feet; y= 1,497,023.78 feet. 
Middle Village Church (U. S. L. S.) (Emmet County, U. S. Lake Survey, 

1925).-Plane coordinates: (C), x=662,619.89 feet; y= 1,477,342.83 feet. 
Northeast Beaver (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1917; 

1924).-On Beaver Island in northern Lake Michigan, on east brow of hill on 
northeast corner of island, 18% feet S. 79” E. of blazed white oak tree, and 24 
feet S. 18O W. of blazed white pine tree. Marked by brass bolt in center of a 
?&inch iron pipe ey,bedded in mass of concrete, top flush with surface of ground, 
and marked “U. S. 

Plane coordinates: (C), s=563,093.98 feet; y= 1,550,497.56 feet. 
South Hog 1903 (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1903, 

1920).-On east side of small point on extreme south end of Hog Island of Beaver 
Island group in northern Lake Michigan. Original mark was nail in cedar post, 
which was replaced in 1920 by spike in mass of concrete, flush with surface of 

For notes in regard to marking of stations see p. 167. 
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ground, marked “U. S. 1903.” Station South Hog 1917 (U. S. L. S.) is 72.71 
feet from station in azimuth 59’08’. 

Plane coordinates: (C), z=595,652.28 feet; 
South Hog 1917 (U. S. L. S.) (Charlevoix 8 z n t y ,  U. S. Lake Survey, 1917; 

1920).-On east side of small point on extreme south end of Hog Island of Beaver 
Island group in northern Lake Michigan, 49 feet from water’s edge, 77.5 feet S. 
17’50’ E. from spike in blaze on bowed birch tree, and 320 feet S. 82’25‘ E. from 
very large boulder at brush line. Marked by brass screw in mass of concrete, 
top flush with surface of ground, marked “U. s. 1917.” Station South Hog 1903 
(U.  S .  L. 8.) is 72.71 feet from station in azimuth 239’08’. 

Plane coordinates: (C), z=595,590.08 feet; y= 1,556,200.09 feet. 
Sandy (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1917).-On east 

side of Beaver Island in northern Lake Michigan, about 2.7 miles south of Beaver 
Harbor Lighthouse, 21.35 feet N. 76’ E. of spike in concrete reference monument 
in fence line, and 33.22 feet S. 12’ W. of drill hole in red granite boulder about 2 
feet in diameter] with arrow pointing to  station, cut in a patch of cement on its 
top, and 5 feet from water’s edge. Marked by nail in cement-filled 1-inch iron 
pipe 4 feet long and embedded in m a s  of concrete with top flush with surface of 
ground. 

Plane coordinates: (C), z=565,319.92 feet; y= 1,532,734.32 feet. 
SE. Garden (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1917).-On 

Garden Island of Beaver Island group in northern Lake Michigan, on point at 
extreme southeast corner of island, about at center of point which is about 40 feet 
wide at station site, 290 feet from end of point, and 22.5 feet south of black 
boulder 3 feet in diameter and 2 feet high (only black boulder on point). Marked 
by spike in concrete monument, top flush with surface of ground, and marked 
“U. S. 17.” 

Plane coordinates: (C), z=575,540.88 feet; y= 1,559,150.50 feet. 
SW. Hog (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1920).-On 

Hog Island of Beaver Island group in northern Lake Michigan, on long point 
extending westward from southwest end of island, about 450 meters (1,476 feet) 
west of bight of bay north of point, 95 meters (312 feet) from end of point, 12 
meters (39 feet) from water’s edge on south side of point and about 15 meters 
(49 feet) west of end of brush. Marked by spike in concrete monument, top flush 
with surface, and marked “U. S. 1920.” 

Plane coordinates: (C), z=589,704.25 feet; y= 1,559,238.04 feet. 
NW. Hog (U. S. L. S.) (Charlevoix County, U. 8. Lake Survey, 1920).-On 

Hog Island of Beaver Island group in northern Lake Michigan, near end of long 
point at northwest corner of island, 25 feet from water’s edge to north, 25 feet 
from water’s edge to  south, and 75 feet from brush line. Marked by spfke in 
mass of concrete, top flush with surface of ground, and marked “U. S. 20. 

Plane coordinates: (C), z=594,720.60 feet; y= 1,572,334.56 feet. 
South Garden (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1903; 

1918).-On Garden Island of Beaver Island group in northern Lake Michigan, on 
gravel ridge, about 175 feet from southeast corner of square southerly end of 
island, 28 feet from water’s edge, 32.2 feet east of 5-inch spruce tree, and 47 feet 
southwest of 7-inch poplar tree. Marked by &penny nail in top of 5-inch cedar 
post. I n  1918 station was remarked by spike in concrete monument, with top 

1,556,237.66 feet. 

flush with surface of ground, and marked “U. S. 1918.” 
Plane coordinates: (C), z=565,749.85 feet; y= 1,557,869.28 feet. 
South Beaver (U. S. L. S.) (Charlevoix County, U. S. Lake Survey. 1903).- 

On east side of Beaver Island in northern Lake M;chigan, on point south of Little 
Sandy Bay, about 20 feet from brush line, and 20 feet from water’s edge. Marked 
by cross in circle cut in large red boulder. 

Plane coordinates: (C), z=564,708.35 feet; y= 1,536,492.69 feet. 
North Beaver (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1903).- 

On Beaver Island in northern Lake Michigan, on flat gravel beach on point about 
mile east of Beaver Harbor Lighthouse, about 45 feet from brush line, 50 feet 

from water’s edge, and 25 feet S. 60’43’ W. from large white boulder. Marked 
by very faint cross, about 1 inch in size, on top of small point of rock in center 
of deep circle 2 inches in diameter, on top of white boulder. 

Plane coordinates: (C), z=564,261.67 feet; y= 1,547,398.18 feet. 
Stony Point (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1903).-On 

Beaver Island in northern Lake Michigan, on flat stony shore of first point south 
of harbor at St. James, 60 feet S. 71’46’ W. of cross cut on east comer of large 

For notes in regard to marking of stations see p. 167. 
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white boulder. Marked by 2-inch iron pipe driven flush with surface of ground. 
Plane coordinates: (C), z=564,151.68 feet; y= 1,540,486.36 feet. 
Harbor Point (U. S. L. S.) (Charlevoix County, U. S. Lake Survey).-Plane 

coordinates: 1 (C), z=560,454 feet; y= 1,544,197 feet. 
Storm signal tower (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1917).- 

On Beaver Island in northern Lake Michigan, on Catholic Church property near 
Sandy Bay road, about 1 mile southeast of St. James. Mark is center of steel 
flagstaff of storm signal tower. - 

f’iane coordinates: 1 (C), z=558,256 feet; y=1,540,917 feet. 
Gros Cap (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1851; 1902).- 

On north shore of Straits of Mackinac, about 2 miles northeast of St. Helena 
Island, 1 mile northwest of Gros Cap, at top of steep wooded bluff about 325 feet 
east of 15-foot roadway running north-and-south at this point. Marked by 40- 
foot pole in  hole in  limestone 15 inches square and 2 5  feet deep. Near center of 
this hole spike was driven into limestone crevice. I n  1902, two reference marks, 
concrete monuments marked “U. S. 1902,” were established, one 36.5 feet from 
station, on  line t o  St. Helena Lighthouse, and bearing S. 35’32‘ W., and another 
332 feet from station, on west side of roadway at foot of bluff, and bearing S. 
54’45’ w. 

Plane coordinates: (C), x=732,943.38 feet; y= 1,598,758.22 feet. (E), z= 
202,381.72 feet; y= 1,599,656.44 feet. 

Flagstaff, Grand Hotel (U. S. L. S.) (Mackinac County, U. S. Lake Survey).- 
Plane coordinates: 1 (E), z=255,461 feet: v=1,587,312 feet. (C), z=786,325 . ”  
feet; y= 1,587,804 feet. 

Cross Village Catholic Church (U. S. L. S.) (Emmet County, U. S. Lake Survey, 
1925).-Center of spire on Catholic Church at extreme northern end of Cross 
Village. 

Plane coordinates: 1 (C), s=684,387 feet; y= 1,512,057 feet. 
South Fox Lighthouse (U. S. L. S.) (Leelanau County, U. S. Lake Survey, 

1901).-Plane coordinates: 1 (C), x=477,626 feet; y= 1,413,601 feet. 
Hat (U. S. L. S.) (Charlevoix County, U. S. Lake Survey, 1920).-Near center 

of H a t  Island, in northcrn Lake Michigan. Marked by spike in center of triangle 
in top of mass of concrete, flush with surface of ground, marked “U. S. 1920.” 
Reference mark is concrete monument, marked “U. S. 20 R,” in edge of trees on 
west side of island, 84.03 feet from station, bearing N. 63’08’ W. 

Plane coordinates: (C), z=614,643.60 feet; y= 1,573,799.54 feet. 
Goudreau (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1902).-At Gros 

Cap, on projecting point of bluff belonging t o  Abram Goudreau, and abut  1,215 
feet N. 38’11’ E. from southwest corner of his frame residence. Marked by spike 
cemented in rock at bottom of hole 12 inches square and 8 inches deep. The 
rock was covered by 18 inches of loose stone and earth, and hole faced with mortar 
2 inches thick which was inscribed “U. S. 1902.” Reference marks are concrete 
monuments. One is 12 by 12 by  30 inches, projecting 15 inches above ground 
and marked “U. S. 1902,” and is near edge of bluff, 20 feet from station, on line t o  
St. Helena Lighthouse, and  bears S. 64’47’ W. Another, 12 by 12 by 20 inches, 
not marked, and projecting 15 inches above surface of solid rock, is near edge of 
bluff, 20 feet from station, on line t o  McGulpin Point Lighthouse, and bears S. 
18’42‘ E, A third, 8 by 8 by 36 inches, with top projecting 1 foot above surface 
of ground, marked “U. S. 1902,” is in  line of rail fence along northerly side of 
highway, and 695 feet from station on line t o  McGulpin Point Lighthouse. 

Plane coordinates: (C), z=738,458.00 feet; y= 1,594,696.81 feet. (E), x= 
207,788.81 feet; y= 1,595,452.18 feet. 

Waugoshance Point (U. S. L. S.) (Emmet County, U. S. Lake Survey, 1902; 
1918).-On south shore of Straits of Mackinac, on second sandy ridge about 265 
feet from shore, on point on west side of Big Stone Bay. Marked by spike in 
concrete monument 10 inches square and 2 feet long, with top 15 inches below 
surface of ground, and marked “U. S. 1902.” Reference mark (identical with 
station Waugoshanee Reef (U. S. L. S.) is monument of concrete cast around top 
of large forging driven 8% feet into ground, and projecting 18 inches above surface 
of ground, marked “U. S. 1902,” and is on first sand ridge, 93 feet from water’s 
edge, 148 feet west of blazed 12-inch pine tree, 75 feet northwest of blazed 9-inch 
pine tree, 70 feet northeast of blazed 8-inch spruce tree, about 620 meters (2,034 
feet) westerly along beach from 10-foot boulder on west side of Big Stone Bay, and 
240 feet from station on line to  St. Helena Lighthouse. 

1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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Plane coordinates: (C), z= 706,954.02 feet; y= 1,553,395.80 feet. 
Old Mackinac Point Lighthouse (U. S. L. S.) (Emmet County, U. S. Lake 

Survey, 1902).-Station is center of top of lantern house of lighthouse, Old 
Mackinac Point, in  Mackinaw City. 

Plane coordinates: (C), z=760,316.68 feet; y=1,564,393.69 feet (E), z= 
228,850.91 feet; y= 1,564,587,60 feet. 

Round Island Lighthouse (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 
1896).-Station is center of top of lantern house of lighthouse on extreme north- 
west tip of Round Island in  Straits of Mackinac. 

Plane coordinates: (C), z=788,817.12 feet; y= 1,582,895.97 feet. (E), z= 
257,824.71 feet; y= 1,582,340.87 feet. 

St. Helena Lighthouse (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 
1902) .-Center of t o  of lantern house of white masonry lighthouse at southeast 
corner of St. Helena !&and, at west approach t o  Straits of Mackinac. 

Plane coordinates: (C), s=725,849.20 feet; y= 1,588,576.61 feet. (E), z= 
195,023.66 feet; y= 1,589,662.69 feet. 

Waugoshance Reef (U. S .  L. S.) (Emmet County, U. S. Lake Survey, 1918).- 
Station is identical with reference mark for station Wuugoshunce Poznt (U. S. L. 8.). 

Plane coordinates: (C), z=707,067.46 feet; y= 1,553,607.55 feet. 
Skilligallee Lighthouse (U. S. L. S.) (Emmet County, U. S. Lake Survey, 

1854).-Station is center of roof of lantern house of lighthouse on Ilc Aux Galets, 
near east shore of Lake Michigan, 8 miles southeast of Waugoshance or Crane 
Island. 

Plane coordinates: (C), z=647,679.69 feet; y= 1,522,696.86 feet. 
Waugoshance Lighthouse (U. S. L. S.) (Emmet County, U. S. Lake Survey, 

1902).-Center of roof of masonry tower of abandoned lighthouse, 2 miles north- 
west of Crane or Waugoshance Island, at west approach t o  Straits of Mackinac. 

Plane coordinates: (C), z=667,952.74 feet; y= 1,563,330.16 feet. 
Cross Village (U. S. L. S.) (Emmet County,, U. S. Lake Survey, 1902,; 1924) .- 

Near east shore of Lake Michigan, about 2 miles southwest of Cross Village, and 
6 miles southeast of Skilligallee Lighbhouse, on summit. of second sand hill on 
edge of main bluff between the “Beach Route” and lake shore. Marked by 
%-inch brass tube set in concrete-filled 4-inch cast iron pipe, top  2 feet below 
surface of ground. Surrounding upper end of pipe is cement slab 2 inches thick, 
marked “U. S. 1902.” Reference marks are cement-filled 2-inch wrought iron 
pipes 6 feet long, and driven to  depth of 5.8 feet. One is 15.1 feet from station 
on line t o  Skilligallee Lighthouse, bearing N. 57O05’ W. Other is 14.8 feet from 
station on line t o  St. Helena Lighthouse. 

1924).-On east 
shore of Lake Michigan, on first point south of old village ofYbturgeon Bay, o n  
sand knoll south of patch of thick timber, 205 meters (673 fcet) from end of point 
and 32 meters (105 feet) from water’s edge. Marked by spike in 4-inch cedar 
post 3 feet long, projecting 6 inches above surface of ground. 

Plane coordinates: (C), z=694,392.53 feet; y= 1,524,848.11 feet. 
Point La Barbe (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1906. 

1926).-On north shore of Lake Michigan, on Pt. La, Barbe, 2 miles west of 
St. Ignace, mile northwest of Green Island, at inside corner of sharp westerly 
turn of highway from St. Ignace, about 5 meters (16 feet) west of center line 
of highway, 30 meters (98 feet) west and 60 meters (197 feet) north of water’s 
edge. I n  1926 this post was replaced by 
concrete monument with spike in center of top, flush with surface of ground, 
and marked “U. S. 1926.” Bearing from station to  old Mackinac Point Light- 
house is s. 15’55’ E: and t o  Grand Hotel. Mackinac Island. is N. 82’54’ E. 

Plane coordinates: (C), z=674,488.98 feet; y.= 1,505,663.34 feet. 
Sturgeon (U. S. L. S.) (Emmet County, U. S. Lake Surve 

Original mark was 3-inch cedar post. 

Plane coordinatei: (C), z=754,613.05‘ feet;-y= 1,583,476.13 feet. (E), z= 
223,646.53 feet; y= 1,583,813.11 feet. 

Green (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1926).-Near 
center of Green Island in Straits of Mackinac, on highest point of island, inside 
clumn of cedars. about on line with Round Island Lighthouse and south end of 
St. Helena Island, 26 feet south of triangle-blazed h i n c h  birch tree, 20 feet 
northeast of 4 f O O t  brown boulder, and 140 feet south and 125 feet north of 
water’s edge. Marked by spike in square concrete post, top flush with surface 
of ground, marked “U. S. 26.” 

Plane coordinates: (C), z=755,055.09 feet; y=1,581,764.74 feet. (E), z= 
224,043.78 feet; y= 1,582,090.68 feet. 

For notes in regard to marking of stations see p. 167. 
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McGulpin Point Lighthouse (U. S. L. S.) (Emmet County, U. S. Lake Survey).- 
Plane coordinates: (C), z=749,241.27 feet; y= 1,564,093.71 feet. (E), x= 
217,770.94 feet; y= 1,564,576.38 feet. 

McGulpin (U. S. L. S.) (Emmet County, U. S. Lake Survey, 1918).-On west 
side of McGulpin Point on south shore of Straits of Mackinac, on rocky ridge in 
edge of brush, 53 feet from water’s edge, 8.7 feet northwest of blazed 12-inch 
cedar tree, and 82.3 feet south of blazed 10-inch cedar tree. Marked by brass 
bolt in mass of concrete, projecting 4 inches above surface of ground, and 
marked “U. S. 18.” 

Plane coordinates: (C), 25744,220.64 feet; y= 1,561,397.81 feet. (E), x= 
212,681.45 feet; y= 1,562,012.10 feet. 

Big Stone (U. S. L. S.) (Emmet County, U. S. Lake Survey, 1918).-On south 
shore of Straits of Mackinac, on end of point east of Big Stone Bay, on flat stony 
beach, 55 feet from water’s edge, 25 feet from brush line, 33.7 feet northwest of 
blazed 14-inch cedar tree, and 193.7 feet S. 89’46’ W. of drill hole in only large 
boulder on beach. Marked by brass bolt in mass of concrete, flush with surface 
of ground. and marked “U. S. 18.” 

plane doordinatesi-(C), z=721,412.22 feet; y= 1,552,640.14 feet. (E), z= 
189,650.93 feet; y= 1,553,851.06 feet. 

Cecil (U. S. L. S.) (Emmet County, U. S. Lake Survey, 1918).-On south shore 
of Straits of Mackinac, on south end of small island off the point east of old 
dock at Cecil. about 2% miles west of McGulDin Point. Marked bv brass bolt 
in mass of concrete set ;n bank of gravel. and marked “U. S. 18.” 

Plane coordinateS:~~(C),~~z=73~412.07 feet; y= 1,552,207.07 feet. (E), z= 
203,635.85 feet; y= 1,553,053.38 feet. 

Fuyards (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1904; 1924).-0n 
Marauette Island. on north side of Straits of Mackinac, on end of Point Fuvards. 
some-distance from tip of point, entirely surrounded by small brush. 
marked bv drill hole in boulder. 

Prdbably 

Plane Eoordinates: <C) ,  x=849,165.02 feet; y=1,618,453.48 feet. (E), z= 
319,078.33 feet; y= 1,616,309.68 feet. 

Penny (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1905).-At north 
end of Lake Huron. on south side of Penny Island, off southeast end of Govern- 
ment Island, on rock, at high-water mark. Reference mark is concrete monu- 
ment, 29.1 feet from station on bearing N. 65’50’ W. Marked by intersection of 
lines cut in boulder. 

Plane coordinates: (C), x=870,233.66 feet; y== 1,626,757.36 feet. (E), x= 
340,355.00 feet; y= 1,624,059.51 feet. 

Buoy S (U. S. L. S.) (Mackinac County, U. S. Lake Survey).-Plane coordi- 
nates: (C), s=861,11G.50 feet; y=1,611,988.29 feet. (E), z=330,855.94 feet; 
y= 1,609,534.99 feet. 

Marq (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1926).-On extreme 
easterly end of Marquette Island, on north side of the Straits of Mackinac, on a 
stony ridge at edge of timber. Marked by spike in concrete monument projecting - .  
above suiface of ground. 

327,299.33 feet; y= 1,620,979.93 feet. 
Plane coordinates: (C), s=857,261.79 feet; y= 1,623,337.30 feet. (E), x= 
Nuns Creek (U. S. L. S 3  (Mackinac Countv. U. S. Lake Survev. 1918).-0n 

north shore of St. Martin Bay’, at brush line, ab& 300 feet from end of long point 
west of mouth of Nuns Creek, 27.5 feet N. 13’30’ W. of a drill hole within triangle 
cut on boulder, 20.8 feet N. 84’35‘ W. of drill hole in boulder, and 65.3 feet 
S. 84’4Fi’ W. of drill hole 1% inches in diameter and 3 inches deep in boulder. 
Marked by spike in concrete monument, flush with surface of ground, and marked 
“U. s. 1919.” 

Plane coordinates: (C), z=796,509.28 feet; y= 1,650,572.49 feet. (E), x= 
267,282.19 feet; y= 1,649,793.33 feet. 

Brabb (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1919).-In St. 
Martin Bay, on west side of point on northwest corner of Big St. Martin, or 
Burnt Island, 51 feet southwest of large white boulder, and 11 feet N. 16’ E. of 
boulder with arrow pointing to station. Marked by spike in concrete monument 
marked “U. S. 19.” 

Plane coordinates: (C), z=783,331.78 feet; y=1,635,114.34 feet. (E), X= 
253,704.83 feet; y= 1,634,685.13 feet. 

Charles (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1919)-About 9 
miles north of St. Ignace, and 1 mile south of Charles, on west shore of St. Martin 
Bay, on rounded point, in edge of brush, 43 feet east of old logging road, 51 feet 

For notes in regard to marking of stations sea p. 167. 



TRIANGUIATION IN MICHIGAN 199 
northeast of 7-inch birch tree, and 32 feet southeast of flat black boulder. Marked 
by nail in concrete monument marked “U. S. 19.” 

Plane coordinates: (C), z=770,809.32 feet; y= 1,643,788.41 feet. (E), z= 
241,413.29 feet; y-1,643,683.91 feet. 

Jamieson (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1919).-On 
north shore of St. Martin Bay, 280 meters (919 feet) east of Jamieson’s mill, and 
15 meters (49 feet) from bank of lake, on top of second rocky knob eaat of mill. 
Marked by spike in mass of concrete in crevice in rock, and marked ‘W. S. 1919.” 

Plane coordinates: (C), x=783,411.05 feet; y=1,656,992.50 feet. (E), z= 
254,356.41 feet; y= 1,656,553.96 feet. 

St. Martin Point (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1904).-On 
southeast corner of St. Martin Point, on north shore of the Straits of Mackinac, 
in small clump of bushes about 130 meters (426 feet) from woods. Marked by 
center of %-inch drill hole 1 inch deep, at intersection of two lines of cross on 
boulder 2 by 4 feet, projecting about 16 inches above surface of ground. 

Plane coordinates: (C), z=814,166.08 feet; y=1,632,145.06 feet. (E), z= 
284,450.75 feet; y= 1,630,910.68 feet. 

Little St. Martin (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1918).-In 
Straits of Mackinac, north of Bois Blanc Island, on small island south of south- 
west corner of St. Martin Island, about 100 feet from east end, 60 feet from south 
side, and just south of small grove of poplar trees. Marked by brass bolt in 
mass of concrete, flush with surface of ground, and marked “U. S. 18.” 

Plane coordinates: (C), z=801,595.12 feet; y= 1,622,816.41 feet. (E), x= 
271,640.52 feet; y= 1,621,913.96 feet. 

Detachee (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1926).-00 
Point Detachee, on north side of Bois Blanc Island, in Straits of Mackinac, in 
grassy meadow, about 5 meters (16 feet) south of road, 120 meters (394 feet) 
N. 52’ E. and 90 meters (295 feet) N. 5’ W. of two buildings. Marked by spike 
in concrete monument, top flush with surface of ground. 

Plane coordinates: (C), z=817,713.76 feet; y=1,573,563.75 feet. (E), z= 
286,467.82 feet; y= 1,572,258.32 feet. 

Coats (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1904).-On Mar- 
quette Island, on north side of Straits of Mackinac, near middle of Coats Point, 
about 495 meters (1,624 feet) from extreme westerly end of point, and 60 meters 
(197 feet) from north side. Underground mark is cross on small boulder buried 
6 inches below surface of ground, marked “U. S. L. S.” Surface mark is stone 6 
inches square. Reference mark is stone, marked with arrow in triangle, 30.3 feet 
southwest of station. 

Plane coordinates: (C), ~ ~ 8 3 5 , 3 8 5 . 1 3  feet; y=1,628,433.67 feet. (E), z= 
305,564.74 feet; y= 1,626,645.99 feet. 

Brulee (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1904).-On north 
shore of Straits of Mackinac, at west entrance to Les Cheneaux Islands, at extreme 
end of Point Brulee, at high-water mark, 38 feet from brush line, 90 feet southeast 
of 12-inch birch tree in group of four trees, and 70.3 feet from flat rock at surface 
of ground in edge of woods, marked with cross in triangle and arrow pointing 
towards station. Town of Hcssel is visible to north, and small island south of 
St. Martin Island is just visible past edge of brush. Marked by drill hole % inch 
in diameter and 2 inches deep in flat limestone rock 3 feet in diameter and 1 foot 
high. 

Plane coordinates: (C), x==827,433.16 feet; y=1,631,654.50 feet. (E), x= 
297,700.02 feet; y= 1,630,073.46 feet. 

Point St. Martin (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1919).-On 
southwest corner of St. Martin Point, on east shore of St. Martin Bay, in timber 
line, 14 feet southwest of blazed 8-inch spruce tree, 20 feet northwest of blazed 
8-inch spruce tree, 20.8 feet south of %-inch drill hole in large black boulder about 
4 by 8 feet, rising 2 feet above beach. Marked by spike in concrete monument 
flush with surface of ground, marked “U. S. 1919.” 

Plane coordinates: (C), z=809,516.95 feet; y= 1,631,607.97 feet. (E), z= 
279,789.25 feet; y= 1,630,495.33 feet. 

Isle St. Martin (U. S.  L. S.) (Mackinac County, U. S. Lake Survey, 1919).- 
On north side of St. Martin Island, in St. Martin Bay, about 25 feet from edge 
of beach, on high land north of long narrow bay and swamp, 52 feet northeast of 
blazed &inch cedar tree. and 27 feet east of blazed 7-inch cedar tree. Marked 
by spike in concrete monument projecting 2 inches above surface of ground, and 
marked “U. S. 1919.” 

For notes in regard to marking of stations seep. 167. 
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Plane coordinates: (C), z=798,912.37 feet; y= 1,631,426.93 feet. (E), =z 
269,183.76 feet; y= 1,630,591.60 feet. 

Nine (U. S .  L. S.) (Presque Isle County, U. S. Lake Survey, 1908).-On Nine 
Mile Point, on shore of Lake Huron, on beach, 98 feet east-southeast and 14 feet 
south-southwest from water’s edge. Marked by brass screw in concrete post 
6-inches square, projecting 10 inches above surface of ground, marked “U. S. 
1908,” and covered with pile of stones. Following distances and bearings are 
from station: Limestone block, marked “U. S..” 21.5 feet, S. 25’32‘ E.; 4-inch 
birch tree, 35 feet, S. 33’ W.; 15-inch balsam tree, 65 feet, S. 45’ W.; and 5-inch 
birch tree, 56 feet, S. 27’ E. In  1938 it  was 
re orted that the concrete post had been partially destroyed. 

%lane coordinates: (E), z=359,571.11 feet; y=1,507,619.13 feet. (C), x= 
892,480.54 feet; y= 1,510,845.13 feet,. 

74 (U. S. L. S.) (Cheboygan County, U. S. Lake Survey, 1907; 1927).-On 
Cordwood Point, on south shore of Straits of Mackinac, on beach, 22 feet from 
top of 7-foot bank. Original mark, probably spike in post, was found broken off 
in 1927 and replaced by spike in concrete monument, projecting 6 inches above 
surface of ground. Reference mark is concrete monument, on top of bank, north 
of road, and 32.85 feet S. 32’26‘ W. from station. 

Plane coordinates: (E), z=330,704.61 feet; y=1,518,469.41 feet. (C), z= 
863,338.72 feet; y= 1,520,942.11 feet. 

57 (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1907; 1927).-On 
Packard Point, on south side of Bois Blanc Island, in Straits of Mackinac, about 
30 meters (98 feet) from end of point, 8 meters (26 feet) east and 20 meters (66 
feet) west of shore, at edge of timber. Original mark, spike in stump of small 
tree, was replaced in 1927 by spike in concrete monument. Station Packard 
(U. S. L. S.), marked by iron bar 1% inches square, and projecting 4 inches above 
surface of ground, bears S. 47’04’ E., and is distant 15.4 feet. 

Plane coordinates: (C), z= 839,856.13 feet; y= 1,541,049.52 feet. (E), z= 
307,754.75 feet; y= 1,539,179.63 feet. 

Cheboygan Point Lighthouse (U. S. L. S.) (Cheboygan County, U. S. Lake 
Survey, 1907).-Center of lantern house of Cheboygan Point Lighthouse on 
Cheboygan Point, on south side of Straits of Mackinac. 

Plane coordinates: 1 (E), z=307,461 feet; y= 1,520,465 feet. (C), z=840,050 
feet; y= 1,522,332 feet. 

64 (U. S. L. S.) (Mackinac County, U. S. Lake Survey).-Plane coordinates: 1 

(C), z=819,904 feet; y=1,523,383 feet. (E), x=287,351 feet; y= 1,522,039 feet. 
Poe  Reef Lighthouse (U. S. L. S.) (Cheboygan County, U. S. Lake Survey).- 

Approximate center of foundation crib for new lighthouse on Poe Reef in the 
Straits of Mackinac. 

Plane coordinates: 1 (E), z=322,294 feet; y= 1,529,729 feet. (C), z=854,637 
feet; y= 1,531,980 feet. 

78 (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1909).-On shore of 
Lake Huron, about 1% miles southeasterly of Nine Mile Point, on beach, 25 feet 
from brush, and 20 feet from water’s edge. Marked by brass plug in concrete 
monument, 6 inches square, projectin 4 inches above surface of ground. Bear- 
ings and distances from station are: 8ranite boulder, N. 64’ W., 52 feet; granite 
boulder, S. 28’ E., 69 feet; granite boulder, S. 27’ E., 116 feet; triangle-blazed 
6-inch pine tree, S. 20° W., 43.5 feet; triangle-blazed 8-inch pine tree, S. 48’ W., 
26 feet; and triangle-blazed 10-inch pine tree, S. 15’30‘ E., 528 feet. 

Plane coordinates: (E), z=364,522.27 feet; y= 1,502,599.81 feet. (C), z= 
897,561.12 feet; y= 1,505,955.60 feet. 

Mast 1909 (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1909).-On 
Mast Point, on west side of Hammond Bay, on shore of Lake Huron, about 1.7 
miles northwesterly from dock at Grace, just inside brush line, and 90 feet from 
end of point. Marked by brass screw in square concrete post, flush with surface 
of ground, and marked “U. S. 1909.” Station Mast 1851 (U. S. L. S.) bears 
S. 5’48’ W., and is distant 23.0 feet; 4-inch blazed birch tree bears S. 77” W., and 
is distant 31 feet; and 7-inch blazed cedar tree bears S. 3‘ E., and is distant 47 
feet. 

Plane coordinates: (E), z=378,644.07 feet; y=  1,485,519.53 feet. 
Hammond (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1908).- 

Near north shore of Hammond Bay, on highest point of one of sand hills about 
% mile south of Hammond Bay Coast Guard Station, about 300 feet southwest 

All trees are blazed with triangles. 

1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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of bend in road which leaves beach just east of creek about 1,500 feet 6OUthWe6t 
of coast guard station. Marked by cop er bolt in square concrete post, flush 
with surface of ground, and marked “U. g. 1908.” Bearings and distances from 
station to following objects are: Spectacle Reef Lighthouse, N. 14’15’ W.; Coast 
Guard Station, flagpole, N. 5’35’.; blazed &inch jack pine tree, S. 84’ W., 31 
feet; 6-inch stump, N. 81’ E., 24 feet; and blazed 10-inch pine, S. 36’ E., 85 feet. 

Plane coordinates: (E), z=405,428.94 feet; 
Forty Mile Point (U. S. L. S.) (Presque Isle Zoynty, U. S. Lake Survey, 1903).- 

On Forty Mile Point, on east side of Hammond Bay, on west side of Lake Huron, 
near eastern end of highest sand hill, 738 meters (2,421 feet) southeast of light- 
house, about 300 meters (984 feet) from beach, and 92 meters (302 feet) northetist 
of road to  lighthouse. Marked by spike in concrete monument at foot of 16- 
inch Norway pine stub blazed on both sides. 

Plane coordinates: (E), z=437,973.84 feet. y= 1,450,957.80 feet. 
Adams Point (U. S. L. S.) (Presque Isle dounty, U. S. Lake Survey, 1905).- 

On Adams Point, east of Rogers, in T. 35 N., R. 6 W. (Posen Township), about 
70 feet from shore, and just inside tree line, 26% feet west of 6-inch Norway pine 
tree, 30 feet northwest of two &inch birch trees, 30 feet north of &inch pine 
tree, 49 feet northeast of 10-inch birch tree, and 18 feet east of a blazed 8-incft 
stump. 
projecting 3 inches above surface of ground. 

Plane coordinates: (E), z=487,195.41 feet; y= 1,426,705.12 feet. 
Rogers, courthouse (U. S. L. S.) (Presque Isle County, U. S. Lake Survey).- 

Plane coordinates: (E), z=461,463.41 feet; y= 1,429,264.65 feet. 
Twin Lakes (U. S. L. S.) (Presque Isle County, U. S. Lake Survey, 1904).- 

About 1% miles west of Forty Mile Point Lighthouse, on peak of sandy hill, in 
T. 36 N., R. 4 E. (Rogers Township), in angle formed by road to  lighthouse and 
trail t o  shore, 5% feet south-southwest of 20-inch Norway pine tree, 15 feet 
northwest from 16-inch white pine tree, 4% feet north-northeast of 20-inch white 
pine, and 26 feet southeast of 14inch white pine tree. Marked by rifle cartridge 
in concrete monument, top 6 inches below surface of ground, and marked “U. S. 

1,454,613.88 feet. 

Marked by spike in concrete monument, marked “U. S. L. S. 1905, 

T,. 8. i ~ n 4 . ”  - - - - - _. 
Plane coordinates: (E), z=431,005.38 feet; y= 1,453,146.88 feet. (C), z= 

965,316.86 feet; y= 1,458,237.59 feet. 
Bootjack (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1905).-At 

north end of Lake Huron, on Boot Island, in grassy meadow at southeast end of 
island, and approximately at high-water line. Marked by nail hole in piece of 
l e n d  in hniilrl~r. -_ - - .-- I - -. - -. . 

Plane coordinates: (C), z=878,329.99 feet; y= 1,627,705.90 feet. (E), z= 
348,472.56 feet; y= 1,624,796.02 feet. 

Beaver Tail (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1903; 1919).- 
On north shore of Lake Huron, on end of Beaver Tail Point, and at edge of timber. 
Mark of station Beaver Tail 1851, described as drill hole in solid rock, could not 
be found in 1903. Mark of 1903 is drill hole in boulder buried beneath section of 
old post, and another boulder with drill hole set over post as surface mark. 

Plane coordinates: (C), z=901,517.88 feet; y=1,631,682.97 feet. (E), z= 
371,753.75 feet; y= 1,628,165.15 feet. 

St. Vital (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1905).-On north 
shore of Lake Huron, on Point St. Vital, on center of point which is about 10 
meters (33 feet) wide, and about 200 meters (656 feet) from extreme end. Marked 
by brass bolt in concrete monument 12 inches square and 3 feet long. 

Plane coordinates: (E), z=416,040.16 feet; y= 1,621,077.48 feet. (c ) ,  z= 
945,981.45 feet; y= 1,625,754.54 feet. 

Albany (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1905).-At north 
end of Lake Huron, on south end of Albany Island, 95.4 feet S. 45’45’ E. from 
southwest corner of cottage, 85.5 feet S. 23’05‘ E. from southeast corner of cot- 
tage, 75.4 feet s. 25O47‘ E. from spruce tree in front of cottage, 97.0 feet s. 16’17’ 
E. from cedar tree, and 51 feet N. 15’09’ W. from boulder. Marked by spike 
driven into hole at the intersection of lines of cross cut on rock at surface of 
ground. 

389,586.75 feet; y=1,628,710.65 feet. 

north end of Lake Huron. on the south end of Saddlebag Island. 

Plane coordinates: (C), z=919,333.08 feet; y= 1,632,694.71 feet. (E), z= 

Saddlebag (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1905).-At 
Marked by 

small cross cut on large boulder, marked “U. S. L. S.” 
- 

For notes in regard to marking of stations see p. 167. 
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Plane coordinates: (C), ~ ~ 9 3 6 , 4 1 2 . 6 8  feet; y= 1,627,646.03 feet. (E), x= 
406,525.79 feet; y- 1,623,218.07 feet. 

Huron Point (U. S .  L. S.) (Mackinac County, U. S. Lake Survey, 1916).-0n 
north shore of Lake Huron, about 3% miles west of Point St. Vital, on end of 
Huron Point, at edge of brush. Markedglb dEill hole at intersection of two 
lines of cross cut in large boulder, marked d S. 

Plane coordinates: (C), z=927,351.66 feet; y=1,632,148.24 feet. (E), x= 
397,587.07 feet; y=1,627,954.83 feet. 

0 5 9  Neebish (U. S.. L. S.) (Chippewa County, U. S. Lake Survey, 1894).-On 
east side of largest of islands in upper end of Little Mud Lake, about 4 feet east 
of front range target for course from East Neebish Channel into Little Mud Lake. 
Marked by %-inch drill hole in stone, 15 inches below surface of ground. Station 
is buoy station 59. 

Plane coordinates: (E), ~=383,458.81 feet; y= 1,753,999.37 feet. 
19 Hay Lake (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1894).-On 

west shore of Hay Lake (part of St. Marys River), in line with point of Sugar 
Island. opposite upper end of dike in Middle Neebish Channel and point on 
Neebish Island opposite lower end of dike. Marked by 6- by 6- by 24inch stone 
post. 

Plane coordinates: (E), x=356,469.66 feet; y= 1,774,640.82 feet. 
Ross (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1894).-On St. Joseph Island, on hill back of Ross Hotel. Marked by %-inch 
drill hole in large boulder on which are cut letters “U. S.” 

Plane coordinates: (E), s=391,126.91 feet; y=1,730,416.17 feet. 
Winter Point (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1894).-On 

south end of Neebish Island (the extreme point of land which forms northern 
limit between Mud Lake and Munuskon Bay). Marked by cut stone, top of 
which is 1 foot below surface of ground. 8himney of lightkeeper’s house is 202.34 
feet from station, bearing N. 18”35‘ E. 

Plane coordinates: (E), z=377,219.13 feet; y== 1,719,328.61 feet. 
Rocky Point (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1894).-On 

Rocky Point (point which forms southern limit of Munuskong Bay), in St. Marys 
River, about 20 feet from shore. Marked by %-inch drill hole between letters 
“U. S.” cut in boulder. 

Plane coordinates: (E), z=384,707.17 feet; yr: 1,705,832.67 feet. 
Point aux Frenes (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1894).- 

On Point aux Frenes. in St. Marvs River. about 15 feet from shore. and 300 feet 
north of end of northeast point.“ Marked by cut stone, top of which is 1 foot 
below surface of ground. 

Plane coordinates: (E), ~=408,191.71 feet; y- 1,688,524.08 feet. 
Raber (U. S .  L. S.) (Mackinac County, U. S. Lake Survey, 1894).-0n extreme 

end of long narrow point, about 2 miles from Raber Sawmill. Marked by stone 
post, top of which is 6 inches below surface of ground. 

Plane coordinates: (C), s=936,243.60 feet; y= 1,668,951.15 feet. (E), 
~=407,437.15 feet; y= 1,664,506.29 feet. 

Fort St. Joe (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey 
1894) .-On southwest end of St. Joseph Island, on west end of one of walls of old 
Fort St. Joseph. Marked by stone post, top of which is 1 foot below surface of 
ground. 

Plane coordinates: (C), ~=957,761.81 feet; y= 1,668,426.12 feet. (E), 
z=428,930.22 feet; y= 1,663,418.03 feet. 

Bacon Island (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 1894).-On 
north end of Bacon Island (Island No. 10) in Potagannissing Bay. Marked by 
stone post, top of which is 6 inches )s,elow surface of ground. U. S. Lake Survey 
reports also call this station “Bacon. 

Plane coordinates: (E), s=459,444.22 feet; y= 1,661 412.10 feet. 
Drummond (U. S.  L. S.) (Mackinac County, U. S. Lake Survey, 1894).-On 

Drummond Island, on flat top of limestone ridge on west side of island, about 1 
mile from shore, about 15 feet from edge of ledge, and nearly opposite Detour. 
Marked by %-inch drill hole in rock with letters “U. S.” cut in top surface. 

Plane coordinates: (C), ~=978,912.25 feet; y= 1,646,320.94 feet. (E), 
~=449,490.51 feet; y= 1,640,771.54 feet. 

Burnt Point (No. 220) (U. S.  L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1894).-On east side of hill on Whiskey Point, on south aide of St. 
Joseph Island and west of Worlesley Bay, 300 or 400 feet from water’s edge 

For notes in regard to marking of stations seep. 167. 
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Marked by %-inch drill hole in flat field stone, with letters “U. S.” and “No. 220” 
cut in top surface, and set about 2 feet below surface of ground. 

Plane coordinates: (E), z=446,454.78 feet; y= 1,675,257.55 feet. 
Harbor Island (No. 281) (U. S. L. S.) (Mackinac County, U. S. Lake Survey, 

1894).-On west horn of Harbor Island, on hill about $ mile north of Mr. Church’s 
house. Marked by %-inch drill hole in top of flat field stone, with letters “U. S.” 
and “No. 281” cut in top surface, and set about 18 inches below surface of ground. 

Plane coordinates: (E), z=474,956.14 feet; y= 1,659,442.52 feet. 
Detour Lighthouse (U. S.  L. S.) (Chippewa County, U. S. Lake Survey, 1894).- 

Plane coordinates: 1 (E), x=436,678 feet; y= 1,624,239 feet.. (C), z=966,534 
feet; y= 1,629,455 feet. 

Parisian Island (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-On highest point of ridge extending along west side of Parisian 
Island. Marked by %-inch drill hole between letters “U. S.” in top of 6- by 6- by 
24inch cut stone, 2 feet below surface of ground. Reference marks are common 
field stones each with cross and letters “U. S.” cut in top surface, and are at 
following distances and bearings from station: 24 feet, N. 18’30’ E.; and 50 feet, 
N. 72’ W. 

Plane coordinates: (C), z=756,393.67 feet; y= 1,885,271.40 feet. (E), 
z=233,353.81 feet; y= 1,885,470.57 feet. 

Havilland (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 
1895).-About %-way toward Batchawana Bay from Goulais Bay, on highest hill, 
in southeast part of section 42, Havilland Township. Marked by %-inch hole in 
surface rock, with.letters “U. S.” cut near it. Two large boulders marked by 
cross and letters “U. S.” are at following distances and azimuths from station: 
25.25 feet, 151’; and 29.60 feet, 228’. 

Plane coordinates: (C), z=822,335.03 feet; y= 1,930,200.88 feet. (E), 
z=300,461.49 feet; y= 1,928,638.44 feet. 

North Sandy (1895) (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1895).-In Whitefish Bay, at south end of North Sandy Island, 
on ridge near edge of timber. Marked by cut stone, top of which is 2 feet below 
surface of ground. 

Plane coordinates: (E), s=252,189.68 feet; y= 1,942,520.33 feet. 
Batckewana west base (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. 

Lake Survey, 1895).-In Whitefish Bay, near west end of Batchawana Island. 
Marked by stone. 

Plane coordinates: (E), z=282,610.46 feet; y= 1,961,587.62 feet. 
Batchewana east base (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. 

Lake Survey, 1895) .-In Whitefish Bay, about y4 mile from east end of Batchawana 
Island and on east end of hill. Marked by intersection of two lines (one in direc- 
tion of base, one perpendicular to it) on %-inch brass cylinder leaded in top of 
cut stone, 2 feet long, 1 foot square, with top 4 feet below surface of ground. 

Plane coordinates: (E), z=304,059.47 feet; y= 1?966,061.74 feet. 
Mamainse (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1869; 1895).-About 8 miles north of Batchawana Bay, about 8 miles east of 
Mamainse Point, on highest peak in vicinity, in west part of section 18, Palmer 
Township. Marked by %-inch drill hole between letters “U. S.” in field stone 
about 2 feet long, set on solid rock, with top 6 inches below surface of ground. 
Reference marks are at following distances and bea.rings from station : Stone 
post, 68.44 feet, S. 74’19’ E.; cross and “U. S.” cut on rock, 22.68 feet just left 
of line to  post; and cross and “U. S.” cut on rock 43.84 feet, nearly south. 

Plane coordinates: (C), z=784,846.02 feet; y=2,016,645.77 feet. 
Crisp (U. S .  L. S.) (Luce County, U. S. Lake Survey, 1895).-Five hundred and 

thirteen meters (1,683 feet) east and 981 meters (3,218 feet) south of \northwest 
corner of sec. 13, T. 50 N., R. 8 W. Marked by copper triangle leaded into stone, 
top of which is 2% feet below surface of ground. Reference marks are stones, one 
due north, one S. 60°E., one S. 60’W., and each 100 feet from station. 

Plane coordinates: (E), z= 102,098.64 feet; y= 1,910,085.02 feet. (C) 
z=624,548.79 feet; y= 1,906,401.18 feet. 

Caribou Island Lighthouse (U. 8. L. S.) (Algoma District, Ontario, Canada, 
U. S. Lake Survey, 1895).-Plane coordinates: (C), z=481,225.89 feet; 
y=2,128,660.25 feet. 

Station also called Parisian by U. S. Lake Survey. 

1 No check on this position. 
For notes in regard to marking of stations see p. 187. 
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Whitefish Point (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1895).- 
On Whitefish Point, about 800 feet from shore, in sec. 32, T. 51 N., R. 5 W. 
Marked by %-inch drill hole between letters “U. S.” in stone set in oil barrel, top 
of which is ’2 feet below surface of ground, and surface mark consisting of post 
with nail as center. Reference marks are cut  stone posts with letters “U. S.” 
on sides facing station, and are at following distances and azimuths from station: 
120 feet, 75’; and 120 feet, 191’. Whitefish Point Lighthouse is 560.8 feet from 
station in azimuth 234’21’. Square-cut sandstone post at southwest corner of 
sec. 32 is 600.64 meters (1,960.6 feet) from station in azimuth 59O48’52”. 
Astronomical post is 825.5 feet from station in azimuth 326’. Station also called 
“Whitefish” by U. S. Lake Survey. In 1910 i t  was reported tha t  sand was 
found t o  have blown away and stone was gone. 

698,154.06 feet; y= 1,922,061.43 feet. 
Plane coordinates: (E), z= 176,104.14 feet; y=1,923,792.07 feet. (C) x= 

Korah (U. S .  L. S.) (Alaoma District. Ontario. Canada, U. S. Lake Survey 
1893; 1894).-On large’st&e ledge in  southeast ‘quarter of section 15, Korah 
Township. Marked by %-inch drill hole about 5 inches deep in top of solid rock. 
Reference marks are crosses cut on  projecting rocks and are  at  following distances 
and directions from station: 25.6 feet, north; 59.9 feet, east; 35.6 feet, southwest; 
and 26.15 feet, west. This station is also called “Bare Rock” by the U. S. Lake 
Survey. 

Plane coordinates: (E), z=318,741.77 feet; y= 1,849,036.33. feet. 
Azimuth (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 

Survey, 1893) .-Near center of section 13, Korah Township,, and  in the Peoples 
Road. Surface mark is 10-foot truncated pyramid of stone, 2 feet square at base, 1 
foot square at top, and projecting 7 feet above ground. Underground mark is 
E-inch drill hole in top of stone post, se t  with top 4% feet belo‘y surface of ground. 

U. S.” on side and 
cross on top, at following distances and  bearings from station: 69.4 feet, S. 35’ 
W.; and 69.1 feet, S. 34’10’ E. Nail in  foot of 10-inch balsam tree is 78 feet from 
second reference mark; a n d  82.4 feet from station, bearing N. 84’25‘ E. 

Plane coordinates: (E), s=327,522.96 feet- y= 1,850,319.54 feet. 
Mirron (U. S. E. S.) (Chippewa County, b. S. Lake Survey, 1893).-On Sugar 

Island, on south side of main east-and-west road, 21.7 feet south of line between 
stakes at southeast and southwest corners of Mirron’s 40-acre tract, 561.75 feet 
eaat of southwest stake, and 758.45 feet west of southeast stake. Marked by 
crosslines on top  of %-inch brass rod set in  1% by 18- by 4-inch stone, lettered 
“U. S.” on top, and 3% feet below surface of ground. Reference marks are stones 
marked “U. S.” on sides nearest station; one is 50 feet distant bearing N. 1°15’E., 
and other is 50.4 feet distant bearing N. 86O15‘ W. Distance between stones is 
69.1 feet. 

Plane coordinates: (E), z=357,961.31 feet; y= 1,817,370.34 feet. 
So0 east base (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1893).-In 

Sault Ste. Marie, on south side of Portage Avenue, east of water-power embank- 
ment, on land owned by  Methodist Mission Claim. Surface mark is nail in  
4- by 4-inch post. Underground mark is %-inch brass rod set in top  of 1% by 18- 
by 6-inch stone which is se t  3 feet below surface of ground, and has wall of cement 
10 inches in diameter built up 1 foot above stone t o  keep out  water. Wall is 
filled with packed earth and  covered with flat stones. Reference marks are crosses 
on field stones having letters “U. S.” cut  on sides facing station, each 60 feet from 
station and bearing as  follows: One, in  line with spire on Catholic Church: one, 

eference marks are stone posts, each marked with letters 

. .  
90’; one, 180’; a n d h e  270’. 

Plane coordinates: (E), z=338,946.83 feet; y= 1,818,455.96 feet. 
Ste. Marie (U. S. L. S.) (Alnoma District. Ontario. Canada. U. S. Lake Survev. 

1893) .-In Sault Ste. Marik, i’; center of cultivated field neariy north of dwellink; 
on Park Lot  No. 4, Third Concession, Ste. Marie Township. Surface mark is 
nail in center of 4- by 4-inch post set 6 inches below surface of ground. Under- 
ground mark is cross on %-inch brass rod in top of 18- by 18- by 6-inch stone post 
which is set  with top 3 5  feet below surface of ground. Reference marks are crosses 
on tops of stones 2 feet long with tops dressed t o  4 inches, and letters “U. S.” on 
sides facing station. One is in fence line on east side of field, and 736.5 feet from 
station. The  other is in fence line on east side of field, and 567.8 feet from station. 
Nail in foot of triple oak tree bears S. 25’45’ E. from station at distance of 47.8 
feet. 

Plane coordinates: (E), z=341,092.29 feet; y= 1,829,758.30 feet. 
For notes in regard to marking of stations see p. 167. 
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So0 west base (U. S. L. S.) (Chippewa County. U. s. Lake Survey, 1893).-In 

Sault Ste. Marie, at intersection of Portage Avenue and Bingham Street, 8.43 feet 
north of inner edge of north rail of street car track, 13 feet northeast of sewer man- 
hole, and 2 feet west of fence line on ea& side of Bingham Street. Surface mark is 
nail in 4- by Pinch post. Underground mark is cross on %-inch brass rod in top 
of 18- by 18- by 6-inch stone, with letters “U. S. L. 8.” cut  in top surface which 
is 3% feet below surface of ground. Reference marks are stone posts with letters 
“U. s.” on sides facing station, on south edge of Portgage Avenue. One is about 
2 feet west of northeast corner of high-school fence, and 77.6 feet from station. 
Other is about 2.5 feet east of northwest corner of Fort Brady garden fence, and 
50.4 feet from station. 

Plane Coordinates: (E), z= 329,540.66 feet. y= 1,823,122.88 feet. 
So0 (U. S .  L. S.)  (Chippewa County, U. A. Lake Survey, 1893).-In Sault Ste. 

Marie, on high land southwest of Ryan’s brickyard, about 550 feet west of center 
of Mackinac road, and  about 200 feet south of center of Sixth Avenue. Surface 
mark is nail in 4- by Pinch post. Underground mark is cross on %-inch brass 
rod in  top of 18- by 18- by &inch stone, with letters “U. S. L. S.” cu t  in top sur- 
face which is 354 feet below surface of ground. Reference marks are crossea on 
dressed-stone posts 2 feet long and 4 inches square, with letters “U. S.” on sides 
facing station. One is on south side of Sixth Avenue, in line with spire of Catholic 
Church, and 203 feet from station. Other is on south side of Sixth Avenue, and 
170.7 feet from station. 

Plane coordinates: (E), z=326,406.76 feet; y= 1,818,133.68 feet. 
Ant (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 1904j.- 

On Belanger Point, on southern side of Manitoulin Island. Marked by %-inch 
drill hole, 2 inches deep in  flat rock about 12 inches below surface of ground. 
Following bearings and distances are from station: North end of Inner Duck 
Island, S. 64’47‘ E.; west side of Western Duck Island, S. 30’25‘ E.; shore S. 
75’38’ E., 460 feet; point, S. 15’10’ W., 460 feet; shore, N. 86’28‘ W., 175 feet; 
4-inch spruce tree, S. 70” E., 22.5 feet. 5-inch poplar tree, S. 82” E., 58.8 feet; 
two 5-inch birch trees (fromonestump), h. 20’ E., 69.2feet. 

Plane coordinates: (E), z= 656,507.34feet; y= 1,580,770.95 feet. 
Lynn (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1904).-On Lynn Point, known locally as Dark or Black Point, on southern side of 
Manitoulin Island. Marked by %-inch drill hole in boulder placed at water level 
in hole among several unusually large boulders and covered in with small boulders. 
Reference mark is mass of limestone about 5 by 10 feet, rising about 3 feet above 
beach. On its nearly flat t o p  are two %-inch drill holes, 2.97 feet apart on line to  
station, which is 46.5 feet from nearest hole. 

Plane coordinates: (E), z=626,573.51 feet; y= 1,590,022.46 feet. 
Boom Point (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 

Survey, 1904).-On southeast corner of Cockburn Island, on bank of gravel near 
tree line, about 8 feet above water level, 18 feet from a 7-inch spruce tree, 24.6 
feet from &inch balsam tree, near dead 14-inch pine tree, and 51.6 feet from a 
crooked 10-inch cedar tree. Marked by quart bottle, neck up, 18 inches below 
surface of ground. 

Plane coordinates: (E), z=579,266.18 feet; y= 1,585,658.48 feet. 
Lime (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1904).-On Lime Point, on  southern shore of Manitoulin Island, about 1% miles 
south of Missisagi Strait Lighthouse. Marked by %-inch drill hole in rock about 
1 foot below surface of ground, 1% feet farther from lake than a 10-inch tamarack 
stub, 49 feet from blazed 14-inch cedar tree, and 30.5 feet from another blazed 
10-inch cedar tree, 11 feet beyond which, on same line, is blazed 16-inch birch tree. 

Plane coordinates: (E), z=613,954.53 feet; y= 1,594,945.46 feet. 
Western Duck (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake 

Survey, 1904).-On long sandy point at northeast corner of Western Duck Island. 
Underground mark is pint beer bottle, neck up, about 2 feet below surface of 
ground. Surface mark is stake 16 inches long and 8 inches in diameter, in  hollow 
where sand is blown out nearly to underlying gravel. About 50 feet towards 
Burnt Point is a large log partly buried in  sand with one end projecting over bank. 

Plane coordinates: (E), z=676,060.81 feet; y=1,555,198.99 feet. 
Walkhouse (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1904) .-On southern shore of Manitoulin Island, on Walkhouse Point (second 
pt east of one which is connected by shoal water with Inner Duck Island (Green 

Marked 
by %-inch drill hole near northeast corner of boulder with irregular surface and 3 

Angle at station between stone posts is 60’. 

. 

oint)), about 125 feet from water’s edge and 50 feet from edge of trees. 

For notes in regard t o  marking of stations see p. 167. 
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feet in diameter (with another, 4 by 3 feet, close by in direction of beach). Drill 
hole is approximately at center of group of eroded holes, and 29 inches from 
nearest point of second boulder. Reference mark is %-inch drill hole in flat 
boulder, about 75 feet from edge of water, and 46.1 feet from station. To locate 
station from reference mark, turn angle of 71'25' (to right) from north end of 
Western Duck Island. 

Plane coordinates: (E), z=703,703.30 feet; y=1,562 563.15 feet. 
Burnt Point (U. S. L. S.) (Algoma District, Ontario, danada, U. S. Lake Survey, 

1904).-On Burnt Island Point, on south shore of Manitoulin Island, on rocky 
beach about 40 feet from tree line. Center is unmarked, but is on line connecting 
two drill holes in mass of limestone 2 feet higher than surrounding beach, 17 inches 
from hole nearest lake and 10 inches from other. Bearings and distances from 
station to  following objects are: Blazed 8-inch cedar tree, N. 45' E., 33 feet: 
blazed 4-inch spruce tree, N. 71'30' E., 74 feet; and blazed 8-inch cedar tree, N. 
27'10' W., 67 feet. 

Plane coordinates: (E), z=682,481.16 feet; y=1,570,019.17 feet. 
Misery (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1904).-On southern shore of Manitoulin Island, on Misery Point, just west of 
Misery Bay, on bank of gravel, near line of trees, and about 140 feet from water 
line. Marked by %-inch drill hole (1% inches deep) in boulder which is embedded 
in gravel. Following directions (with Gatacre Point as initial at 116'16'), and 
distances are from station: 14-inch birch tree, 71'40', 94 feet; 8-inch spruce tree, 
52'15', 41.5 feet; 6-inch birch tree, 50'25', 34.0 feet; and 8-inch birch tree, Solo', 
43.8 feet. 

Plane coordinates: (E), z=732,519.95 feet; y=1,560,153.30 feet. 
Gatacre (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 

1904).-On southern shore of Manitoulia Island, on Gatacre Point, about 40 feet 
from fringe of trees, 50 feet from nearest point of water, 71 feet from blazed 8-inch 
cedar tree, 74 feet from blazed 6-inch spruce tree, 55 feet from blazed 6-inch spruce 
tree, and 48 feet from blazed 8-inch cedar tree. Marked by %-inch drill hole (1% 
inches deep) in portion of rocks slightly lower than surrounding surface, and free 
from eroded holes with which most of surface is covered. 

Plane coordinates: (E), x=763,640.54 feet; y=1,553,004.61 feet. 

CHICAGO TO TOLEDO 

Principal points 
Michigan City (U. S. L. S.) (La Porte County, Ind., U. S. Lake Survey, 1874; 

1877).-About 2 miles northeast of Michigan City, on last of range of high sand 
hills in that  direction, about mile northwest of track of the Michigan Central 
Railroad, and in sec. 22, T. 38 N., R. 4 W., Michigan Township. Marked by 
stone post, about 4 feet below surface, with wooden post set directly above as 
surface mark. Reference marks are stone posts at following distances and bear- 
ings from station: 3.36 meters (11.0 feet), s. 81'43' E.; 13.19 meters (43.3 feet), s. 
13'51' W.; and 13.78 meters (45.2 feet), N. 53'43' W. Milepost on Michigan- 
Indiana boundary line, marked by oak post 4% inches square and about 3 feet 
high, standing in marsh, is 6,935.6 meters (22,755 feet) from station on bearing 
N. 66'46'17'' E. Azimuth from station to  lighthouse at Michigan City, distant 
3,145 meters (10,318 feet), is S. 62'46' W. In  1935 this station was reported lost. 

Plane coordinates: (C), x=193,701.60 feet; y=87,784.75 feet. 
Springville (U. S .  L. S.) (La Porte County, Ind., U. S. Lake Survey, 1874; 

R. P. Hoover, 1935).-About 1% miles south of Springville, on right-of-way of 
U. S. Route 20, in SE% sec. 10, T. 37 N., R. 3 W., Center Township, 252.46 
meters (828.3 feet) from southeast corner of section 10 on bearing N. 86'00' W., 
245 meters (804 feet) west of road leading south to La Porte, 13 meters (43 feet) 
north of private road, 36 feet north of triangle-blazed oak tree, 51 feet south- 
southeast of triangle-blazed oak tree, 18 feet northwest of triangle-blazed hickory 
tree, and in 1908 near south edge of grove of high timber. Marked by %-inch hole 
in cut stone, about 2% feet below surface of ground. Reference mark stones are 
at following distances and bearings from station: (in road) 273.81 meters (898.3 
feet) N. 63'43' E: (in road) 245.25 meters (804.6 feet), S. 86'14' E.; and 13 meters 
(43 feet), S. 6'15' E. (mag.). La Porte County: SE. cornm of sec. 10, T. 37 N., 
R. 3 W. (U.  S. L. S.) is 252.46 meters (828.3 feet) from station on bearing S. 
86'00' E. 

Plane coordinates: (C), z=229,051.13 feet; y=61,540.87 feet. 
For notes in regard to marking of stations see p. 187. 
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Bald Tom (U. S. L. S.) (Berrien County, U. S. Lake Survey, 1874; 1873.- 

About 3.5 miles southwest of Bridgman, 3.5 miles northwest of New Troy, in 
S W g  sec. 35, T. 6 S., R. 20 W., Lake Township, on highest sand dune in vicinity 
known aa Bald Tom and Tower Hill, and near site of station Bald Tom 1. (See 
description thereof.) Surface and underground marks are stone posts, the under- 
ground mark being 3 feet below surface of ground. Reference marks are stone 

osts at following distances and bearings from station: 19.37 meters (63.5 feet), 8 . 43'34' W.; 7.56 meters (24.8 feet), N. 46'34' W.; and 22.25 meters (73.0 feet), 
N. 74'12' E. In  1932 it was reported that station could not be recovered, and 
that reference post described as being 22.25 meters (73.0 feet) from station on 
bearing N. 74'12' E. was found leaning slightly and would soon be destroyed en- 
tirely due to erosion of the hill. Berrien County: SE. corner ojsec. 35, T. 6 s., R. 
20 W. (U. S. L. S.) is 1,038.9 meters (3,408 feet) from station on bearing S. 
52'01%' E. 

Plane coordinates: (C), s=268,713.69 feet; y=148,829.96 feet. 
Galena (U. S. L. S.) (La Porte County, Ind., U. S. Lake Survey, 1877; H. C. 

Warwick, 1932; 1935).-About 4 miles northwest of Rolling Prairie, station on 
New York Central Railroad, in SWg sec. 32, T. 32 N., R. 2 W., Galena Town- 
ship, % mile northeast of schoolhouse and cemetery at corner of sections 31 
and 32, mile east and tg mile north of western and southern section lines, res ec 
tively, and on land owned by Wm. Blank & Son, Tenth Street, Michigan s t y :  
To reach from Rolling Prairie, go west 3.3 miles on U. s. Route 20 to gravel 
crossroad, turn north onto gravel road, go 1.05 miles to  Lambs Chapel and 
cemetery, turn east onto sand road, go 0.25 mile to  sign on tree north of road 
"Keep out, if caught fine," cross wire fence just east of tree and go along fence 
line on old woods road about 600 feet to  top of hill and station, about 87 feet 
east of road, 32.2 feet northwest of larger of two blazed oak trees, and 34.0 
feet west of smaller. Marked by stone post 2 5  feet below surface of ground. 
In 1932, station re-marked with standard station disk in concrete, note la, 
stamped "Galena U. S. L. S. 1877." Original reference marks were stone posts 
at following distances and bearings from station: 60.0 meters (197 feet), S. 
32'24' W., (recovered in 1932); 62.1 meters (204 feet), S. 84'19' W.; and 36.6 
meters (120 feet), S. 83'48' E. In 1932 two reference marks and azimuth mark, 
standard reference disks in concrete, note l l a ,  projecting 5 inches above ground, 
were established. No. 1 is on north-and-south fence line, 5 feet west of old 
woods road, 29 feet northwest of blazed oak tree, and 92.85 feet from station in 
azimuth 79'23'. No. 2 is in same fence line, about 6 feet west of center line of 
road, and 92.39 feet from station in azimuth 111'15'. Azimuth mark (not 
visible from ground) is about 0.9 mile north of U. S. Route 20, 0.12 mile south 
of Lambs Chapel, 30 feet east of center line of gravel road, 5 feet east of fence 
line, on high bank about 15 feet above road, and approximately 0.3 mile from 
station in azimuth 45'04'36''. 

Plane coordinates: (C), %=247,273.89 feet; y=72,783.27 feet; grid azimuth 
to azimuth msrk=45'41'32".* 

Carlisle (U. S. L. S.) (St. Joseph County, Ind., U. S. Lake Survey, 1877; H. C. 
Warwick, 1932; 1935).-About 14 miles west of South Bend, about 2 miles south 
of New Carlisle (station on the New York Central Railroad), in SEg sec. 11, 
T. 37 N., R. 1 W., Olive Township, on proving grounds of the Studebaker Co., 
and on hill known as Studebaker Hill. To reach from South Bend go west 
about 10 miles on Indiana Route 2 to the Studebaker proving grounds, enter 
gate and follow gravel road 300 yards southeast to  garage, turn south, go 200 
yards to dirt and cinder road leading to right, follow this road up hill past old 
barn 0.65 mile to crossroad, turn left, go 20 yards to fork, follow left fork about 
300 yards to summit of grade and highest point of hill. Station is on lower 
peak about 100 yards north of this summit. Surface and underground marks 
are stone posts, lower mark being 2% feet below surface of ground. In  1932 
station wag,re-marked with standard station disk stamped "Carlisle U. S. L. S. 
1877-1932. Original reference marks were stone posts at following distances 
and bearings from station: 16.1 meters (53 feet), N. 32'16' W.; and 8.7 meters 
(29 feet), S. 18'24' W. In  1932 tops of these two posts were reported broken 
off. A third reference post was recovered in 1932 and re-marked with standard 
reference disk stamped "Carlisle U. S. L. S. 1877-1932." It is 47.46 feet from 
station in azimuth 273'27'. In 1932 another reference mark and azimuth 
mark, standard reference disks, were established. Reference mark is 59.16 feet 

*This azimuth has been computed by the Brst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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from station in azimuth 152'26'. Azimuth mark (not visible from ground 
without clearing trees) is 2 feet east of large fence-corner post, 23.5 feet north of 
center line of Indiana Route 2, 70 feet northeast of brick post in  heavy woven 
wire guard fence around proving round, 70 feet west of large slippery elm tree, 
about 200 feet northeast of large Btudebaker car (used for advertising purposes) 
and approximately 0.4 mile from station in azimuth 203'24'07". Azimutd 
from station t o  New Carlisle, municipal tank,  finial light is 159'28'37". Carlisle 
(U.  S. L. S.) latitude station is distant 26.12 meters (85.7 feet) from station in 
azimuth 298'55'. St.  Joseph County, Ind.: corner of secs. 2, 3, 10, 11, T. S7 N., 
E .  1 W. (U. S. L. 8.) is 1,640.9 meters (5,384 feet) from station on bearing N. 
39'10' W. 

Plane coordinates: (C), s=296,747.73 feet; y=62,108.51 feet; grid azimuth 
t o  azimuth mark ,= 203'53'48''. * 

Bertrand (U. S. L. S.) (Berrien County, U. S. Lake Survey, 1877; H. C. Warwick, 
1932).-About 10 miles northwest of South Bend, Ind., about 4 miles south of 
Buchanan (station on the Michigan Central Railroad), in northeast corner of 
sec. 15, T. 8 S., R. 18 W., on easterly summit of wooded sandy ridge, 30 yards 
west of west edge of field at  east foot of knoll, on land owned by the Kern estate, 
administrator of estate being Tom Kern of Barron Lake. T o  reach from 
Buchanan, go south 1.7 miles on Michigan Route 174 t o  Michigan Route 60, 
keep straight ahead on macadam road 2.0 miles t o  sandy dirt road leading west 
just beyond white house with two fir trees in front yard, follow dirt road west 
1.0 mile t o  triangle-blazed 2-foot maple tree north of road and just over summit 
of hill, turn north and go about 200 yards on wheel tracks t o  stumpy clearing 
where dim trace of old road leads north about 200 yards almost t o  station site. 
Originally marked by  surface and underground stone posts, underground post 
being 3 feet below surface of ground. I n  1932 station was recovered and re- 
marked with standard station disk stamped "Bertrand U. s. L. s. 1877-1932." 
Original reference marks are stone posts at following distances and azimuths 
from station: One 31.8 feet, 178'21 ; one, on section line between sections 14 
and 15, 33.9 feet, 279'10'; and one (not recovered in 1932) originally reported 
as being at Berrien County: corner of secs. 14, 15, 22, 23, T. 8 S., R. 18 W. ( U .  S. 
L. S.), 309.7 meters (1,016 feet) from station on bearing S. 2'47' E. Two refer- 
ence marks, standard reference disks, were established in  1932. No. 1 is 85.68 
feet from station in azimuth 34'45'. No. 2 is 66.67 feet from station in azimuth 
134'04'. Following azimuths are from station: New Curlisle, municipal tank, 
jinial light, 54'48'59''; South Bend, Bend& Corporation, center of neon sign, 
327'37'34". 

Plane coordinates: (C), z-328,801.32 feet; y== 102,320.51 feet; grid azimuth 
t o  New Carlisle, munici al tank, finial light.=55'14'03.''3. 

Penn (U. S. L. S.) ( i t .  Joseph County, Ind., U. S. Lake Survey, 1877; J. S. 
Bilby, 1920; 1935).-About 2.4 miles east of south of South Michigan Avenue, 
South Bend, about 150 yards south of Ewing Avenue, on top of barren hill in 
N W g  sec. 20, T. 37 N., R. 3 E., about 200 yards west of the caretaker's home 
on the  Oliver Estate, 29 yards north-northeast of prominent large granite boulder 
and 16 feet southwest of steel anchorage of observation tower which projects 
about 8 inches above ground. Marked by stone post, which projects about 2 
inches above surface of ground. Reference marks are  stone posts at following 
distances and bearings from station: 99.7 meters (327 feet), N. 86'30' E.; 41.9 
meters (137 feet), S. 7'37' E.; and 69.6 meters (228 feet), S. 51'56' W. which 
in 1935 was the  only reference mark reported recovered. Saint Joseph County, 
Ind.: corner of secs. 17, 18, 19, 20, T. S7 N., R. 3 E. (U. S. L. S.) is 788.4 meters 
(2,587 feet) from station on bearing N. 63'51' W. 

Plane coordinates: (C), s=375,036.62 feet; y=54,273.81 feet. 
Milton (U. S. L. S.) (Cass County, U. S. Lake Survey, 1877; J. S. Bilby, 1920).- 

About 4 miles east of Niles, in SEg sec. 4, T. 8 S., R. 16 W., Milton Township, 
and  on highest ground in vicinity. Reference marks 
are stone posts at following distances and bearings from station: on east side of 
road just west of station, 131.8 meters (432 feet), S. 62'30' W.; on east side of 
road, 130.9 meters (429 feet), N. 62'03' W.; and at center of section 4, 230.4 
meters (756 feet), N. 32'06' W. Cass County: corner of secs. 4, 6, 8, 9, T. 8 S., 
R. 16 W. (U.  S. L. S.) is 1,113.7 meters (3,654 feet) from station on bearing 
S. 57'13' W. 

Marked by stone posts. 

Plane coordinates: (C), z=384,194.00 feet; y= 110,524.07 feet. 
*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Jefferson (U. S. L. S.) (Elkhart County, Ind., U. S. Lake Survey, 1878. R. P. 

Hoover, 1935).-About 3 miles south of Bristol (station on the New York dentral 
Railroad), in SWt: sec. 2, T. 37 N., R. 7 E., Jefferson Township, on what is known 
locally as the John Newell or Claude Everingham Farm, in plum orchard, 16 feet 
emt of fence, and about 3 feet east of plum tree. To  reach from Elkhart, go 9 
miles east on U. S. Route 20, thence 1 mile north on Route 15, thence about 0.3 
mile east on gravel road t o  top of hill, then north along fence about 174 yards to 
station site. Upper post flush with surface of ground. 
Reference marks are stone posts at following distances and bearings from station: 
13.5 meters (44 feet), S. 27’28‘ W.; 23.6 meters (77 feet), N. 15’01’ W.; and 95.0 
meters (312feet), N. 25’44’ E. Elkhart County: corner of sees. 2,5, 10,11, T. 57 N., 
R. 6 E. (U. S. L. S.) is 350 meters (1,148 feet) from station on bearing S. 62’43’ W. 

Plane coordinates: (C), z=484,107.09 feet; y=66,793.48 feet. 
Calvin (U. S. L. S.) (Cass County, U. S. Lake Survey, 1878; J. S. Bilby, 1935).- 

About 7 miles south of Vandalia, about 7 miles southeast of Cassopolis, stations 
on the Michigan Central Railroad, in NE% sec. 27, T. 7 S., R. 14 W., Calvin 
Township. Reference marks are stone posts a t  follow- 
ing distances and bearings from station: 44.6 meters (146 feet), N. 59’28’ E.; 87.5 
meters (287 feet), S. 21’36’ E.; and 82.1 meters (269 feet), S. 9’47’ W. Cuss 
County: SW.  corner of NW. quarter of see. $7, T. 7 S., R. 14 W .  (U.  S. L. S.) is 
1,004.5 meters (3,296 feet) from station on bearing S. 67’08’ W. In 1935 station 
and three reference marks recovered, and further described as being about 12.6 
miles by road north by east of Elkhart, 0.75 mile east of county route 665, 0.5 
mile north of gravel section-line road, at highest point of woodland owned by 
Amos Smith and farmed by Mr. Wallace. Station mark is 6 by 6-inch stone post 
with short crosslines on it, in woods, 85 paces north of property line between 
Smith on north and Brown on south. It projects 3 inches. Triangles were 
blazed on 8-inch elm tree 7 feet southeast, on 8-inch elm tree 6 feet southwest, 
and on 4-inch oak tree 2 feet southeast. In 1935 stone post northeast of station 
was found lying on surface of ground, not much out of original position. Stone 
post southeast of station recovered, in property line, projecting 6 inches, and 20- 
inch oak tree about 3 feet southwest of this post was marked with triangular 
blaze. Stone post southwest of station recovered, in same property line as south- 
east post. Station 
most easily recovered from southeast reference mark. To reach station from post 
office in Elkhart, follow U. S. Highway 112-S north 5.9 miles to  point 0.6 mile 
north of State line, where highway turns east; continue north on county route 677 
(gravel) 2.0 miles to  gravel crossroad; turn east and go 2.0 miles to crossroads at 
junction with county route 665; follow route 665 north 2.0 miles to gravel cross- 
road; turn east and go 0.75 mile to  small red shack on north side of road (Mr. 
Brown’s home). From Mr. Brown’s house go north across idle ground about 0.5 
mile to  property-line fence which is marked only by thick growth of bushy trees. 
Reference stones are in this fence. Mr. Guy Byrd, who lives 0.25 mile east of 
Mr. Brown’s house, on north side of gravel road, knows location of all marks. 

Plane coordinates: (C), z=452,572.49 feet; y= 122,535.15 feet. 
Porter (U. S. L. S.) (Cass County, U. S. Lake Survey, 1878; R. L. Pfau, 1931; 

1935).-One and one-half miles north by west of Mottville, in sec. 36, T. 7 S., R. 
13 W., Porter Township, and on ridge on cultivated land belonging to Q. D. 
Winegar estate. To reach from Mottville, cross St. Joseph River on U. S. Route 
112, continue to  first road leading north just beyond bridge, turn north onto this 
road, go 0.3 mile, turn west (left), continue on road 1 mile t o  farmhouse on Wine- 
gar estate, go through barnyard, turn north up farm lane to woods, turn east into 
woods and follow woods road 0.25 mile to  clearing. Station is in clearing, 21.0 
meters (69 feet) south-southeast of blazed 10-inch hickory tree, 32.5 meters (107 
feet) east of lone 24-inch hickory tree with stones piled around base, 14.8 meters 
(49 feet) south of east-and-west fence line, and 140 paces west of north-and-south 
fence line. In 1931 under- 
ground mark only was recovered, 10 inches below surface of ground. Reference 
marks are stone posts with letters “U. S.” on tops at following distances and bear- 
ings from station: One (not recovered in 1931), 156.5 meters (513 feet), s. 48’02’ 
E.; one (not recovered in 1931), 108.3 meters (355 feet), N. 73’24’ W.; and one 
(recovered in 1931), 3 paces west of fence line east of station and 40 paces north of 
fence line north of station, 120.6 meters (396 feet), N. 73’29’ E. Cass Cmnty, 
SW. corner of NW. quarter of sec. S6, T. 7 S., R. IS W. (U. S. L. S.) is 1,304.0 
meters (4,278 feet) from station on bearing S. 56’55‘ W. In 1935 station and one 
reference mark recovered. Underground mark reported in 1931 is original surface 

Marked by stone posts. 

Marked by stone posts. 

All reference posts have letters “U. s.” cut in their tops. 

Originally marked by stone posts with crosses in tops. 

For notes in regard to marking of stations see p. 167, 
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mark with top broken off. Original underground mark recovered 2.3 feet below 
surfaceof ground; it is stone post 6 inches square with drill hole in center. Witness 
marks are as follows: 10-inch elm with triangular blaze, 69 feet, N. 15’ W.; 24- 
inch hickory tree in field with stones piled around base, 106.1 feet, N. 85’ W. 
(mag.); iron anchor shoe of wood tower erected in 1878, projecting 10 inches, 24 
feet, N. 53’ E. (mag.). Fence line between cultivated ground and woods to  north 
is 17.6 feet due north of station, which is 136 paces west of east property line 
of Winegar estate, and 117 paces east of north-south fence along west side of culti- 
vated ground and east side of woods. Stake 18 inches long was left standing over 
station. 

Plane coordinates: (C), z=495,496.03 feet; y= 117,640.50 feet. 
Sherman (U. S. L. S.) (St. Joseph County, U. S. Lake Survey, 1878; R. L. Pfau, 

1931 ; 1935) .-Three and three-quarters miles north-northwest of Sturgis, in NE% 
sec. 22, T. 7 S., R. 10 W., Sherman Township, on highest ground in vicinity, and 
on land owned by Mrs. George Mahle. To reach from Sturgis, go north out of 
town on Centerville Street, to  intersection with New York Central Railroad, at 1.6 
miles beyond railroad turn left; at 2.0 miles keep right-hand road; at 2.6 miles 
turn right (north); at 3.1 miles turn left (west) at T-intersection; at 3.6 miles 
turn right (north) and continue 4.1 miles t o  point where station is in woods to 
north of road, just beyond point where road turns west, 35 meters (115 feet) north 
of center line of east-and-west portion of road, and 10.8 meters (35 feet) west of 
prolongation of transmission line along west side of north-and-south portion of road 
at turn. Upper post with cross cut in top projects 
10 inches above ground. Reference marks are posts, with letters “U. S.” on tops 
at following distances and bearings from station: One in outer angle of road turn, 
about 5 meters (16 feet) east of prolongation of center line of north-and-south 
portion of road, and 5 meters (16 feet) south of ,prolongation of center line of 
east-and-west road, 45.9 meters (151 feet) S. 28’58 E.; one 26.8 meters (88 feet), 
N. 70’12’ W.; and another (not recovered in 1931), 41.7 meters (137 feet), 6. 
21’16’ W. Sherman (U. S. L. 8.) latitudestation is distant 35.351 meters (115.98 
feet) from station in azimuth 329’51’. Saint Joseph County: SW. corner of SE. 
quarter of see. 22, T. 7 S., R. 10 W. (U.  X. L. S.) is 921.0 meters (3,022 feet) from 
station on bearing S. 24’12’ W. 

Plane coordinates: (C), z=580,838.90 feet; y= 126,495.09 feet. 
Van Buren (U. S .  L. S . )  (Lagrange County, Ind., U. S. Lake Survey, 1878; 

R. L. Pfau, 1931; 1935).-About 11.5 miles southwest of Sturgis, Mich., 9.5 miles 
southeast of Mottville, Mich., 6.5 miles south-southeast of White Pigeon, Mich., 
3 miles north and 2 miles west of Shipshewana, in N W g  sec. 33, T. 38 N., R. 8 E., 
Van Buren Township, near highest point in field about % mile east of farmhouse, 
on land owned and occupied by Edward Meshler, about 175 yards west of south- 
west corner of tract of timber, about 200 yards south of tract of timber, about 
105 yards N. 5’ W. of blazed 14-inch hickory tree in fence line. To reach from 
White Pigeon, go south on main road (Shipshewana Road), at 2.0 miles turn left 
at T-intersection and go around east end of lake; at 3.0 miles turn left (east) with 
road; at 3.6 miles turn right (south) with road and continue to  7.2 miles to  Mr. 
Meshler’s house (on east side of road), drive through barnyard and east along lane 
and cow pass t o  gate leading into field in which station is located. Station is 15 
meters (49 feet) east of highest point of ground, 52.3 meters (172 feet) east of hog 
wire fence along west side of lane, and 97.2 meters (319 feet) northwest of blazed 
20-inch hickory tree in fence line south of station. Marked by double stone 
posts, upper post projecting 12 inches above ground. Reference marks are stone 
posts inscribed “U. S.” at following distances and bearings from station: 130.0 
meters (427 feet), S. 3’20‘ W. (not recovered in 1931); 175.9 meters (577 feet), 
S. 89’11’ E. (not recovered in 1931); and 27.5 meters (90 feet), N. 22’59’ W. 
(recovered). Lagrange County: SW. corner of NW. quarter of sec. SS, T. $8 N., 
R. 8 E. (U.  S. L. S.) is 752.4 meters (2.468 feet) from station on bearing S. 55’44’ W. 

Plane coordinates: (C), s=537,457.57 feet; y=75,901.32 feet. 
Mongo (U. S .  I,. S.) (Lagrange County, Ind., U. S. Lake Survey, 1878; R. P. 

Hoover, 1935).-About % mile northeast of Mongo Mills, in sec. 4, T. 37 N., R. 
11 E., Springfield Township, on what is known locally as the Barridge Farm, 
and 185 yards west of southwest corner of tract of timber, 1,462 feet west of 
14-inch oak tree forming corner of east-and-west fence and fence running south, 
in cultivated field, 46.6 feet north of east-and-west fence and about 21.5 feet from 
each of four steel bars (foundation of observation tower) projecting 2 or 3 inches 
above surface of ground and located 45O diagonally from the cardinal points of 

Marked by double stone posts. 

For notes in regard t o  marking of stations see p. 167. 
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the compass. To reach from end of concrete pavement at Mongo Milk, go 
east past schoolhouse 0.35 mile to  end of road, thence north 0.25 mile to  fence 
running east, thence along fence 425 yards east. Marked by stone posts. Upper 
post is 11 inches below surface of ground. Reference marks are stone posts at 
following distances and bearings from station: 28.6 meters (94 feet), S. 59’13’ E.; 
16.7 meters. (55 feet), S. 14’19’ E.; and 30.1 meters (99 feet), S. 57’03‘ W. In 
1935 i t  was reported that all reference marks were probably lost. Lagrange 
County: corner of secs. 4 ,  5, 8, 9, T. S7 N. ,  R .  11 E. (U. S. L. S.) is 873.5 meters 
(2,866 feet) from station on bearing S. 22’44’ W. 

Plane coordinates: (C), z=631,386.84 feet; y=70,650.38 feet. 
Bronson (U. S .  L. S . )  (Branch County, U. S. Lake Survey, 1878).-About 3 

miles west of Bronson (station on the New York Central Railroad), in SEgSWY, 
sec. 16, T. 7 S., R. 8 W., Bronson Township. Marked by stone posts. Reference 
marks are stone posts at following distances and bearings from station: 106.5 
meters (349 feet), N. 40’13’ E.; 68.6 meters (225 feet), N. 85’08’ E.; and 116.4 
meters (382 feet), S. 36’12’ E. Branch County: SW. corner of SE. quarter of sec. 
16, T. 7 S., R.  8 W. (U. S. L. S.) is 208.9 meters (685 feet) from station on bearing 
S. 19’07’ E. 

Plane coordinates: (C), z=637,841.44 feet; y=130,190.37 feet. 
Fremont (U. S .  L. S.) (Steuben County, Ind., U. S. Lake Survey, 1878; H. C. 

Warwick, 1932; 1935).-About 5 miles north and 1.5 miles east of Angola, about 
2.5 miles southwest of Fremont, near center of west half of sec. 31, T. 38 N., R. 
14 E., Fremont Township, and on land owned by H. B. Jordan, who lives on north 
gide of section. To reach from Fremont railroad station and crossing, go west 
1.1 miles on dirt road, go south 0.5 mile, west 0.3 mile to first farmhouse on right- 
hand side of road, follow dim road south across field about 0.25 mile to old buildings 
that may be seen from road, continue about 250 yards south of buildings, follow 
road into woods,.proceed up steep hill, and continue straight ahead about 300 
yards to  station site. Station is in timbered area, 230 feet north of east-and-west 
fence line separating properties of H. B. Jordan and Harry Penner, 27 feet east of 
center of rock pile, and 20.5 feet east of north-and-south fence line. Originally 
marked by stone posts. In  1932 station recovered and surface mark, standard 
station disk in concrete, note la, stamped “Fremont 1879-1932 U. S. L. S.,” 
was centered over original underground mark. Original reference marks (recov- 
ered in 1935) are stone posts at following distances and bearings from station: 
46.5 meters (153 feet), N. 22’00’ W.; 55.7 meters (183 feet), S. 5’15’ W. (top of 

ost broken off); and 22.9 meters (75 feet), N. 42’29‘ E. (top of post broken up). 
fn  1932 two additional reference marks and azimuth mark, standard reference 
disks in concrete, note lla, were established. No. 1 projects 4 inches above 
ground, is at south edge of timbered area, on east-and-west fence line mentioned 
above, and 229.35 feet from station in azimuth 337’00’. No. 2 projects 5 inches 
above ground, is at west edge of timbered area, about 175 feet south of east-and- 
west fence line, and 83.79 feet from station in azimuth 111’34’. Azimuth mark 
projects 5 inches above ground, is on property of William McClue, 75 feet south- 
east of southeast corner of south wing of large barn, 300 feet east of house, 20 feet 
west of 18-inch black oak tree, 25 feet south of center line of dirt road, 9 feet 
south of east-and-west fence line, 70 feet west of north-and-south fence line, and 
approximately 0.5 mile from station in azimuth 161’14’04”. Steubm County, 
Ind.: NW. corner of sec. S1 ,  T. 58 N.,  R .  14 E. (U.  S. L. S.) is 834.6 meters (2,738 
feet,) from station on bearinn N. 28’10’ W. .__. 

Piane coordinates: (E), s; 145,158.63 feet; y=78,787.08 feet; grid azimuth t o  
(C), z=714,003.26 feet; y=77,080.55 feet; grid azimuth mark=162’05’57’’.* . -  . .  

azimuth to azimuth mark= 160’42’47’’.* 
Quincy (U. S. L. S . )  (Branch County, U. S. Lake Survey, 1878).-About 2 

miles northwest of Quincv (station on the New York Central Railroad). in SWK ,, ~ 

sec. 8, T. 6 S., R. 5-W., &&cy Township. Marked by stone posts. Reference 
marks are stone posts at following distances and bearings from station: Approxi- 
mately on section line between sections 7 and 8, 41.5 meters (136 feet), S. 18’02’ 
W.; approximately on same line 46.25 meters (151.7 feet), N. 16’53’ W.; and 
181.5 meters (595 feet), N. 35’13‘ E. Branch County: SW. corner of SE. quarter 
of sec. 7, T. 6 S., R. 6 W. (U. S. L. S.) is 980.5 meters (3,217 feet) from station on 
bearing S. 56’55’ W. 

158,554.61 feet; y= 170,506.93 feet. 
Plane coordinates: (C), z=725,169.61 feet; y=169,087.56 feet. (E), z= 

’This azimuth has been computed by the flrst formula (p. 171). neglecting the second term. 
For notea in regard to marking of stations see p. 167. 
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Reading (U. S. L. S.) (HilLsdale County, U. S. Lake Survey, 1878; H. C. 
Warwick, 1932).-At Reading, in sec. 26, T. 7 S., R. 4 W., Reading Township, 
on grounds of Acme Chair Co. (formerly Colby Wringer Co.) and 50.25 meters 
(164.9 feet) on bearing S. 51’05’ E. from southeast corner of factory of prior 
company. Marked by surface and underground stone posts. Reference marks 
were stone posts at following distances and bearings from station: 135.8 meters 
(446 feet), N. 48’28’ E.; 102.9 meters (338 feet), S. 83’12’ E.; and 147.8 meters 
(485 feet), N. 86’20‘ W. In 1932 station recovered and reported to be under 
floor and near center of small frame building used as storehouse for odd equipment. 
All reference marks were reported destroyed. Station Reading eccentric is 9.671 
meters (31.73 feet) from station in azimuth 249’07‘. Hillsdale County, Mich., 
corner of secs. 22,23,26,27, T. 7 S., R. 4 W. (U. S. L. 8.) is 715.32 meters (2,346.8 
feet) from station on bearing N. 44’11’ W.. and Hillsdale Countv. Mich.: NE.  
corner of sec. 26, T. 7 S., R. 4”W. (U. S. L. 8:) is 1,235.9 meters (4,555 feet) from 
station on bearing N. 65’57’ E. 

Plane coordinates: (E), s=206,973.35 feet; y=  123,893.23 feet. (C), 
s=774,702.07 feet; y =  123,666.91 feet. 

Hillsdale (U. S. L. S.) (Hillsdale County, U. S. Lake Survey, 1878; 1879).- 
About 1 mile west of Hillsdale. in KE% sec. 27. T. 6 S.. R. 3 W.. 1.898.5 meters 
(6,229 feet) from Hillsdale Coliege clodk tower on bearing S. 45O52’ ’W. Marked 
by stone posts. Reference marks are stone posts at following distances and 
bearings from station: On west section-line of section 27, 163.3 meters (536 feet), 
N. 35’03’ W.; on same line, 98.3 meters (323 feet), N. 74’02‘ W.; and on north 
side of road, 64.4 meters (211 feet), S. 1’33‘ W. Hillsdale County, Mich.: S W .  
corner of N W .  quarter of sec. 27, T.  6 S., R. 3 W .  (U. S .  L. S.) is 118.8 meters 
(390 feet) from station on bearing S. 51’51’ W. Hillsdale County, Mich.: N W ,  
corner of sec. 27, T. 6 S., R. 3 W. (U. S. L. 8.) is 742.5 meters (2,436 feet) from 
station on bearing N. 6’59’ W. 

Plane coordinates: (E), x=232,346.80 feet; y =  154,788.51 feet. ( C ) ,  
~=799,317.45 feet; y =  155,168.07 feet. 

Pittsford (U. S.  L. S.) (Hillsdale County, U. S. Lake Survey, 1879; H. C. 
Warwick, 1932; 1935).-About 2% miles south of Pittsford, in sec. 25, T. 7 S., 
R. 2 W., Jefferson Township, about % mile west of east line of Jefferson Town- 
ship, and short distance north of south line of section. Originally marked by 
stone post 3 feet below surface of ground. with another stone Dost directlv above 
as suiface mark. In 1932 underground mark was recoverLd and station was 
remarked with standard station disk stamped “Pittsford U. S. L. S. 1879-1932.” 
Station mark projects 3 inches above ground. Original reference marks were 
stone posts a t  following distances and bearings from station: 39.97 meters (313.1 
feet), S. 81’35‘ E.; 16.09 meters (52.8 feet) S. 5’45’ W.; and 18.70 meters (61.4 
feet), N. 77O47’ W. In 1932 original reference marks could not be found, and 
two new reference marks and azimuth mark, standard reference disks in concrete, 
note l l a ,  were established and stamped “Pittsford U. S. L. S. 1879-1932.” 
No. 1 projects 6 inches above ground, is in edge of woods, 42 feet north of east- 
and-west fence line, and 126.3 feet from station in azimuth 279’15’. No. 2 
projects 6 inches above ground, is in edge of woods, 30 feet north of east-and-west 
fence line, and 81.2 feet from station in azimuth 54’27’. Azimuth mark (not 
visible from ground without clearing some trees) projects 7 inches above ground, 
is 25 feet west of center line of gravel section-line road which runs south from 
Pittsford, 1 foot east of west right-of-way fence, about 200 yards south of white 
farmhouse on west side of road, 3 feet south of small elm tree, and approximately 
0.6 mile from station in azimuth 310’08’10”. Hillsdale County, Mich.: SE.  corner 
of sec. 36, T. 7 S., R. 2 W. (U. S. L. S.), Jefferson Township, which is common 
corner of Jefferson, Pittsford, Wright and Ransom Townships, is 1,719.0 meters 
(5,639 feet) from station on bearing A. 20’13’ E. 

Plane coordinates: (E), x=277,421.73 feet; g= 119,797.46 feet; grid azimuth 
t o  azimuth mark=31O040’51‘’.* (C), z=845,229.06 feet; y=  121,280.86 feet; 
grid azimuth to  azimuth mark = 309’17’29”.* 

Wheatland (U. S. L. S.) (Hillsdale County, U. S. Lake Survey, 1879; H. C. 
Warwick, 1932; 1935).-Six miles southwest of Addison, 4 miles northeast of 
Pittsford, in sec. 29, T. 6 S., R. 1 W., Wheatland Township. To reach from 
Addison, follow U. S. Route 127 south 4.25 miles to junction with County Route 
326, turn right (west) onto Route 326, proceed 2.7 miles, turn left (south), go 
1.0 mile, turn right (west), go 1.8 miles to Mr. Bavin’s house on right (north) 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regsrd to marking of stations see p. 167. 
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side of road, turn in toward house, go througll farmyard, follow farm lane north 
from house 0.35 mile t o  gap in rail fence leading t o  aIfalfa pasture, pass through 
gap, follow south side of woods and north side of alfalfa pasture about 100 yards 
east to corner of woods, turn north, and continue 30 yards t o  opening in  woods 
to west and station site. Station is in  small open clearing with few old stumps, 
35 feet west of edge of woods, 17 feet northeast of small triangular blaze on 16- 
inch basswood tree, and 85 feet north of south edge of woods around station. 
There is still light trace of trench used by old survey party to anchor tower. 
Originally marked by drill hole in  6 by 6-inch limestone post about 2 feet below 
surface of ground with another stone post directly above aa surface mark. I n  
1932 underground mark recovered and new surface mark set, standard station 
disk in  concrete, note la, projecting 6 inches above ground. Original reference 
marks were stone posts at following distances and bearings from station: One in  
road on west line of section 29 (not recovered in  1932), 351.6 meters (1,154 feet), 
N. 79’13’ W: another in road on west line of section 29 (recovered in 1932), 
411.2 meters (1,349 feet), S. 54’04‘ W.; and one in road on south line of section 
29 (reported destroyed in 1932), 662.2 meters (2,173 feet), S. 24’35’ E. Two 
additional reference marks, standard reference disks in  concrete, note 1 la, were 
established in 1932. No. 1 projects 4 inches above ground, is in  edge of clearing 
for alfalfa field, and 49.15 feet from station in azimuth 229’58’. No. 2 projects 
5 inches above ground, is in  edge of clearing for alfalfa field, and 54.7 feet from 
station in azimuth 316’11’. Hillsdale County, Mich.: SW. corner o NW. quarter 
of sec. 29, T. 6 S., R. 1 W. (U.  S. L. S.) is  392.3 meters (1,287 feet{ from station 
on bearing N. 59’46‘ W., and Hillsdale County, Mich.: corner of secs. 19, 20, 29, 30, 
T. 6 S., R. 1 W. (U .  S. L. S.) is 1,053.9 meters (3,458 feet) from station on 
bearing N. 18’50’ W. 

Plane coordinates: (E), z=285,380.17 feet; y=153,438.99 feet. 
Bunday (U. S. L. S.) .(Hillsdale County, U. S. Lake Survey, 1879. H. C. 

Warwick, 1932).-About 12 miles south of Jackson, 2 miles west of domerset 
Center, in  sec. 7, T. 5 S., R. 1 W., Somerset Township, on Bunday Hill (said t o  
be highest point in southern Michigan), and on land owned by C. S. Wertz. 
To reach from Jackson, go south about 15 miles on U. S. Route 127 t o  junction 
with U. S. Route 112 just east of Somerset Center,.proceed west 2 miles on U. S. 
Route 112 t o  summit of long steep grade where highway passes over south side 
of Bunday Hill, thence north 0.1 mile on gravel drive up  hill t o  station, 22 feet 
northwest of northeast corner of 50-foot wooden observation tower, and 24 feet 
northeast of northwest corner of tower. Marked by cross on top of stone post 
flush with ground (originally 2% feet below surface of ground). Over and around 
mark is concrete pier, 1.2 by 2.4 by 3 feet high, with bottom cored out t o  permit 
access to surface mark, and marked with cross on top. Original reference marks 
were stone posts at following distances and bearings from station: One (recovered 
in 1932) on section line on east side of section 7, 132.0 meters (433 feet), N. 
85’56’ E.; another (not recovered) on section line on east side of section 7, 161.7 
meters (531 feet), S. 54’50’ E.; and one (not recovered) on north side of road 
south of station, 210.9 meters (692 feet), S. 14’47’ E. I n  1932 recovered reference 
mark, with small hole marking center and letters “U. S.” cut  in  stone, and pro- 
jecting 4 inches above ground, 1 foot west of fence on east slope of Bunday Hill. 
about due east of tower, 17 feet south of 15-inch hickory tree on fence line, about 
30 feet south of crest of ridge, and 434.2 feet (slope distance) from station in 
azimuth 266’55‘43‘‘. Reference mark No. 2 and azimuth mark a re  standard 
reference disks in  concrete, note lla, established in  1932. No. 2 projects 5 inches 
above ground, is 40 feet southeast of southeast corner of tower, 7 feet north of 
south edge of stone wall along road in  front of tower, and  80.40 feet (slope dis- 
tance) from station in  azimuth 330’06’. Azimuth mark projects 6 inches above 
ground, is on right-of-way of U. S. Route 112, at east end of first curve in  high- 
way west of station, 45.4 feet north of center line of pavement, 1.5 feet south of 
right-of-way fence, and approximatelv0.55mile from station in  azimuth 95’54’31”. 
Azimuth from station t o  center of White Swan Electric Tower, distant approxi- 
mately 8 miles, is 290’14’56”. Hillsdale County, Mich.: SE. corner of sec. 8, 
T. 6 S., R. 1 W. (U.  S. L. S.) is 2,166.0 meters (7,106 feet) from station on bearing 
S. 56’16’ E. 

Plane coordinates: (E), z=284,128.48 feet; y=203,023.96 feet; grid azimuth 
t o  azimuth mark=96’26’28’’.* 

This azimuth has been computed by the *t formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Woodstock (U. S.  L. S.) (Lenawee County, U. S. Lake Survey, 1879; H. C. War- 
wick, 1932; 1935).-About 18 miles east of south of Jackson, 1 mile east of Devil 
Lake, in SW% sec. 36, T. 5 S., R. 1 E., Woodstock Township, on highest point of 
hill in cultivated field, on land owned and occupied by Frank Berry, and about 0.3 
mile east of his house. To reach from Jackson, go south about 15 miles on U. S. 
Route 127 to junction with U. S. Route 112, follow U. S. Route 112 east about 
2.45 miles to  second junction, proceed 0.75 mile on U. S. Route 127 to  junction 
with U. S. Route 223, bear left onto U. S. Route 223, go 5.2 miles to  gravel road 
leading to  right (south) 0.8 mile east of White Swan sightseeing tower, proceed 
south 0.75 mile on gravel road to Berry’s house on east side of road, pass through 
barn lot, turn south onto lane, go 120 yards to angle, turn east, and go about 0.3 
mile to  station, about 55 yards west of board gate at end of grassy lane, about 35 
yards north of center line of lane, and about 8 yards south of small bent peach 
tree. Marked by cross on top of 6- by 6-inch stone post projecting about 6 inches 
above ground and originally over another stone post. Reference marks are 6- 
by 6-inch stone posts. (In 1932, numbers were arbitrarily assigned in clockwise 
direction, beginning at north.) No. 1 projects 7 inches above ground, is 2 feet 
west of 8-inch tree, 3 feet northeast of fence corner post, 2 feet north of south 
right-of-way fence of lane, 3 feet east of fence across lane at this point, and 197.7 
feet (slope distance) from station in azimuth 305’21’. No. 2 projects 9 inches 
above ground, is in south right-of-way fence of lane, 1 foot east of limestone out- 
crop, 4 feet north.of scrub oak tree, and 115.9 feet (slope distance) from station in 
azimuth 0’14’. No. 3 (with cross on top) projects 8 inches above ground, is in 
south right-of-way fence of lane, 5 feet south of 8-inch hickory tree, 2 feet east of 
limestone outcrop, and 142.2 feet (slope distance) from station in azimuth 34’59’. 
Lenawee County; NE. corner of sec. 1 ,  T. 6 S., R .  1 E. ( U .  S. L. S.) is 1,132.9 
meters (3717 feet) from station on bearing S. 88’58‘ E. In 1935 all marks recov- 
ered as described in 1932, except that surface mark (stone post) had been broken 
off 8 inches below surface of ground. Field in which station is located belongs to 
Norman Fenis, who lives about 0.4 mile west-by-north of station, on east side of 
north-south road, and about 0.2 mile north of Frank Berry house. Lane leading 
east from Berry house t o  station is closed at fence line between property now owned 
by Fenis and property owned by Berry. Reference marks are on east-west fence 
line on south side of cultivated field and north side of woods. Station reached in 
1935 by following U. S. Highway 223 to  gravel road leading south, 0.8 mile east 
of White Swan observation tower at Devil Lake; thence south about 0.5 mile to  
Fenis’ house, where directions should be obtained for passing through farm. 

Plane coordinates: (E), z=338,754.30 feet; y.= 177,934.50 feet. 
Fairfield (U. S .  L. S.) (Lenawee County, U. S. Lake Survey, 1879).-About 6 

miles south of Adrian, about %mile north of village of Fairfield about 1% miles north 
of railroad station Fairfield (on the Chicago & Canada Southern R. R.), on slight 
rise of ground near northeast corner of sec. 3, T. 8 S., R. 3 E., Fairfield Township. 
Mark is small drill hole in top of stone post, 234 feet below surface of ground, with 
another stone post directly above as surface mark. Reference marks are stone 
posts with letters “U. S.” cut on tops, at following distances and bearings from 
station: 21.5 meters (71 feet), N. 81’01‘ E.; and 36.0 meters (118 feet), N. 86’25‘ 
W. Lenawee County: NE. corner of sec. 3, T. 8 S., R. 8 E. (U .  S .  L. S.) marked with 
stone post with letters “U. S.” cut on top, 3 inches below surface of ground, is 
203.0 meters (666 feet) from station on bearing N. 51’44’ E. In 1935 this station 
was reported lost. 

Plane coordinates: (E), z=397,293.20 feet; y =  115,208.84 feet. 
Raisin (U. S .  L. S.) (Lenawee County, U. S. Lake Survey, 1879; J. S. Bilby, 

1935).-About 6 miles northeast of Adrian, 4 miles south of Tecumseh, in sec. 14, 
T. 6 S., R. 4 E., Raisin Township. Marked by small drill hole in top of stone post 
2% feet below surface of ground, with stone post directly above as surface mark. 
Reference marks are stone posts with letters “U. S.” cut in tops at following dis- 
tances and bearings from station: 172.9 meters (567 feet), N. 35’41‘ W.; and 127.7 
meters (419 feet), S. 49’54’ W. Lenawee County; corner of secs. 14, 16, 22, 23, 
T. 6 S., R. 4 E. (U.  S. L. S.) marked with stone post with letters “U. S.” cut on 
top, 3 inches below surface of ground, is 454.8 meters (1,492 feet) from station on 
bearing S. 12’04’ W. In 1935 underground mark and two reference marks recov- 
ered, and station further described as being about 11.8 miles by road northwest of 
Blissfield, 8.1 miles by road northeast of Adrian, on property owned and occupied 
by Charles W. Frick, on northern one of two knolls in hayfield, about 200 paces 
north by east from Mr. Frick’s house. Underground mark is stone post with drill 

For notes In regard to marking.of stations 81% p. 167. 
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hole in top 11 inches below surface of ground. Broken pieces of crockery were 
mixed with dirt around station to aid in its future recovery. Southwest reference 
mark is 3 inches below surface, 1.2 feet east of fence post at southwest corner of 
field and northwest corner of Mr. Frick's garden, 7 paces east of center line of 
north-south gravel road, and 50 paces northwest of Mr. Frick's house. North- 
west reference mark is 2 inches below surface, in east-west fence line at north- 
west corner of field, 5.2 feet east of north-south road fence, and about 8 paces east 
of center line of gravel road. In 1935 station reached from Blissfield by going west 
on U. S. Highway 223 about 0.5 mile from traffic light t o  macadam road to right 
(north) ; thence north on macadam road 6.9 miles to  east-west macadam road at 
gas station; thence west (left) on macadam road 3.0 miles to  gravel road north 
(0.5 mile west of Holloway) ; thence north (right) 1.3 miles to Mr. Frick's house 
and station. 

Plane coordinates: (E), z=429,766.30 feet; y =  165,230.85 feet. 
Blissfield (U. S. L. S.) (Lenawee County, U. S. Lake Survey, 1879).-About 3 

miles southwest of Deerfield, about 3 miles northeast of Blissfield, in sec. 22, T. 
7 S., R. 5 E., Blissfield Township. Marked by stone post 3 feet below surface of 
ground with another stone post directly above as surface mark. Reference marks 
are stone posb  at following distances and bearings from station: On east side of 
road, 39.0 meters (128 feet), N. 45'11' E.; on west side of road, 10.86 meters (35.6 
feet), N. 83'25' E.; and on west side of road, 37.0 meters-(121 feet), S. 21'01' E. 
Lenawee County: corner of secs. 22, I S ,  26, 2Y, T. Y S., R. 6 E. (U.  S .  L .  S . )  is 351.4 
meters (1,153 feet) from station bearing S. 3'35' E. In 1935 this station was 
reported lost. 

Plane coordinates: (E), s=461,613.49 feet; y= 128,403.78 feet. 
Dundee (U. S. L. S.) (Monroe County, U. S. Lake Survey, 1879).-About 2% 

miles from Dundee, about 2 5  miles from Petersburg, on northwest side of road 
between Petersburg and Dundee, within few meters of line (Dundee and Summer- 
field Townships line) between sections 25 and 36, T. 6 s., R. 6 E. Marked by 
stone posts. Reference marks are stone posts at following distances and bearings 
from station: On northwest side of road, 22.4 meters (73 feet), N. 76'51' E.; on 
northwest side of road, 17.55 meters (57.6 feet), S. 4'49' E.; and on southeast side 
of road, 34.05 meters (111.7 feet), S. 18'53' E. Monroe County, Mich.: Corner of 
secs. 26, 26,36,36, T. 6 S., R .  6 E. (U. s. L. S.) is 110.25 meters (361.7 feet) from 
station on bearing N. 87'32' W. 

Plane coordinates: (E), s=498,994.09feet; y= 154,658.78 feet. 
Bedford (U. S .  L. S.) (Monroe County, U. S. Lake Survey, 1879).-In sec. 5, 

T. 8 W., R. 7 E., Bedford Township, about 250 meters (820 feet) south of north 
quarter-section corner of section 5. Marked by small drill hole in top of stone 
post 234 feet below surface of ground, with another stone post directly above aa 
surface mark. Reference marks are stone posts at following distances and bear- 
ings from station: 32.8 meters (108 feet), s. 30'17' E.; 33.0 meters (108 feet), s. 
49'44' W.; and 41.0 meters (135 feet), N. 39'12' W. Monroe County, Mich.: 
NE. corner of sec. 6, T. 8 S., R. Y E. (U. S. L.. S.), is 823.2 meters (2,701 feet) from 
station on bearing N. 80'00' E. 

Plane coordinates: (E), z=513,211.82 feet; 
Monroe (U. S. L. S.) (Monroe County, U. 8rLake  Survey, 1879).-About 4 

miles west of Monroe, in Monroe Township, in cemetery of Monroe County poor 
farm, 34.6 meters (114 feet) from center of road between Raisinville and Monroe 
Townships. Marked by small drill hole in stone post 3 feet below surface of 
ground, with another stone post directly above as surface mark. Reference 
marks are stone posts in corners of cemetery lot and at following distances and 
bearings from station: 42.0 meters (138 feet), N. 13'32' W.; 20.0 meters (66 feet), 
S. 5'22' E.; and 31.4 meters (103 feet), S. 73'36' W. Monroe County, Mich.: 
SW. corner of private claim No. 439 (U. S. L .  S.)  is 745.3 meters (2,445 feet) from 
station on bearing S. 25'07' W. 

Plane coordinates: (E), z=553,257.75 feet; y= 152,334.33 feet. 
Cedar Point (U. S. L. S.) (Lucas county, Ohio, U. S. Lake Survey, 1877; 1879) .- 

Near end of Cedar Point, on east side of Maumee Bay. Marked by stone posts. 
Upper post projects about 6 inches above ground. Reference marks are stone 
posts at following distances and bearings from station: 28.8 meters (94 feet), S. 
61'05' E.; 30.2 meters (99 feet), N. 61'00' E.; and 35.5 meters (116 feet), N. 
13'28' E. 

Plane coordinates: (E), z=590,557.66 feet; y=76,865.85 feet. 
Stony Point (U. S .  L. S.) (Monroe County, U. S. Lake Survey, 1877; 1879).- 

On end of Stony Point, a point projecting into western end of Lake Erie. Marked 

Stone post marking section corner (above) not recovered in 1935. 

In  1935 this station was reported lost. 

I n  1935 this station was reported lost. 
116,510.50 feet. 

In  1932 reported that station is probably destroyed. 

For notes in regard to marking of stations s88 p. 167. 
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by drill hole in stone post below surface of ground, with another stone post di- 
rectly above as surface mark. Reference marks are stone posts at following dis- 
tances and bearings from station: 22.5 meters (74 feet), S. 15'03' W.; 5.7 meters 
(19 feet), S. 84'14' W.; and 16.7 meters (55 feet), N. 25'03' W. 

Plane coordinates: (E), x=609,545.69 feet; y= 157,525.52 feet. 

Supplementary points 

Airway Beacon No. 6 (Laporte County, Ind., H. C. Warwick, 1932).-A 24- 
inch rotating beacon on 50-foot tower, located in northwest section of Stillwell, 
in sec. 23, T. 36 N., R. 2 W. In  spring of 1932 the number of this beacon was 
changed from No. 7 to No. 6. 

~ 

Plane coordinates: 1 (C), x=265,757 feet; y=21,752 feet. 
Carlisle (U. S. L. S.) latitude station (St. JoseDh Countv. Ind.. W. Bowie. 

1908).-Abbut 14 miles'west of South Bend, about 3 miles so;th of New Carlisle 
(station on the New York Central Railroad), in SEg sec. 11, T. 37 N., R. 1 W., 
Olive Township, about 1 mile from corner of common to sections 2, 3, 10, and 11 
on bearing S. 39'10' E., on proving grounds of the Studebaker Co., and on hill 
known as Studebaker Hill. Station is 12.63 meters 
(41.4 feet) or 0".41 south and 22.86 meters (75.0 feet) east of station Carlisle 

Plane coordinates: I'(C), x=296,822 feet; y=62,066 feet. 
South Bend, Bendix Corporation, center of neon sign (St. Joseph County, Ind., 

H. C. Warwick, 1932).-Plane coordinates: (C), x=350,610.10 feet; y=67,360.46 
feet. 

South Bend, Bendix Corporation, stack (St. Joseph County, Ind., H. C.  War- 
wick, 1932).-Plane coordinates: (C), z=352,066.54 feet; y=66,090.14 feet. 

South Bend, Studebaker Corporation, slowly revolving light on tank (St. Joseph 
County, Ind., H. C. Warwick, 1932).-Plane coordinates: 1 (C), s=362,008 feet; 
y=61,765 feet. 

South Bend, Notre Dame University, Administration Building, tip of gold dome 
(St. Joseph County, Ind., €1. C. Warwick, 1932; 1935).-Plane coordinates: (C), 
x=366,479.79 feet; y=74,334.82 feet. 

South Bend, Notre Dame University, Sacred Heart Church, tip of steeple (St. 
Joseph County, Ind., H. C. Warwick, 1932).-Plane coordinates: (C), x= 
366,278.05 feet; y=74,071.80 feet. 

Sherman (U. S. L. S.) latitude station (St. Joseph County, W. Bowie, 1908).- 
Three and three-quarters miles north-northwest of Sturgis, in NE% sec. 22, T. 
7 S., R. 10 W., Sherman Township, on high ground on land of Mrs. George Mahle. 
Marked by stone post, 35.351 meters (115.08 feet) in azimuth 329'51' or 0".99 
of latitude south of station Sherman (U .  S. L. S.). 

Marked by wooden pier. 

u. s. L. S.). 

Plane coordinates: 1 (C), z=580,898 feet; y=126,395 feet. 

INDIANA-OHIO BOUNDARY 

Principal points 

Shaull (Williams County, Ohio, H. C. Warwick, 1932).-About 1 mile east 
and 2 miles south of Montpelier, near Wisman schoolhouse (school district No. 2) 
which is in southeast corner sec. 14, T. 7 N., R. 2 E., and on land owned by Louis 
Shaull, city marshal of Montpelier. To reach from southeast part of Montpelier, 
cross viaduct over railroad tracks, go south 0.2 mile, turn east 0.2 mile, turn south 
0.3 mile, turn east 0.4 mile, and south 1 mile to  station site. Station is 249 feet 
north of center line of east-and-west gravel road, 26 feet west of center line of 
north-and-south gravel road, and 124.8 feet northeast of northeast corner of 
concrete foundation under Wisman schoolhouse. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper mark 
is 8 inches below surface. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 6 inches, and is on gentle slope to  
south, 20 feet east of center line of north-and-south gravel road, 1 foot west of 
west property-line fence of section 13, about 30 yards south of crest of small rise 
to  north, and 126.80 feet from station in azimuth 200'11'. No. 2 projects 4 
inches, and is 20 feet east of north-and-south gravel road, 1 foot west of property- 
line fence, 96 feet north of 8-inch hexagonal concrete corner post, and 141.35 feet 
(slope) from station in azimuth 341'26'. Azimuth mark projects 6 inches, and 

1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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is on small rise of ground, 20 feet north of center line of gravel road which extends 
along south boundary of section 14,4 feet east of &inch maple tree, 89 feet east of 
extension of north-and-south fence line on south side of road, and approximately 
0.35 mile from station in azimuth 83’07’07”. Azimuth from station to Airway 
beacon No. 17 is 256’58’37”. 

Plane coordinates: (E), x=246,198.60 feet; y=22,530.35 feet; grid azimuth to 
azimuth mark=83’44‘02’’.* (C), z=816,366.61 feet; y=23,284.43 feet; grid 
azimuth to  azimuth mark=82’21’06’’.* 

Alvarado (Steuben County, Ind., H. C. Warwick, 1932).-About 2 miles north 
and 5 miles east of Hamilton, about 1 mile east and mile south of Alvarado, 
about 2.5 miles west and 0.5 mile north of Edon, Ohio, on west side SWY, sec. 21, 
T. 36 N., R. 15 E., and on land owned by Albert Russell. To reach from Edon, 
Ohio, go north from center of town 1.0 mile on Ohio Route 49, go west on gravel 
road 2.4 miles, and go south 0.5 mile to  Russell farmhouse and station site. 
Station is 126 feet south by west of southwest corner of white farmhouse, on west 
edge of cultivated field, 0.3 mile north of east-and-west road, 0.5 mile south of 
another east-and-west road, 27.5 feet east of center line of north-and-south road, 
and 77.5 feet south of driveway leading east t o  farm. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper mark 
is 12 inches below surface. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 4 inches, and is 1 foot north of fence 
line paralleling driveway, 10 feet south of driveway, 71 feet southeast of southwest 
corner of farmhouse, 48.2 feet southwest of southeast corner of farmhouse, 110 
feet east of center line of north-and-south road, and 107.57 feet from station in 
azimuth 228’49‘. No. 2 projects 6 inches, and is due west of driveway leading to 
Russell’s farm, 19 feet west of center line of road, 1 foot west of fence line parallel- 
ing road, 107.3 feet bearing s. 80’ W. from southwest corner of farmhouse, and 
93.72 feet from station in azimuth 149’18’. Azimuth mark projects 5 inches, 
and is 26 feet north of center line of east-and-west gravel road, 15 feet west of 
telephone pole, 350 feet east of road intersection, on edge of cultivated field, and 
approximately 0.4 mile from station in azimuth 346’25’27‘‘. Airway beacon 
No. 16 is about 2.5 miles from station in azimuth 267’00’53”. 

Plane coordinates: (C), x=755,337.18 feet; y=24,710.03 feet; grid azimuth to 
azimuth mark=345’48’18’’.* (E!, z= 185,219.33 feet; y=25,427.91 feet; grid 
azimuth to azimuth mark=347’11 15”.* 

Dury (Hillsdale County, H. C. Warwick, 1932).-About 8.5 miles north of 
Montpelier, Ohio, on land owned by Eaton Hukill, and on east side of north-and- 
south dirt road opposite farmhouse occupied by Will Dury. To reach from 
Montpelier, go north 3.7 miles on U. S. Route 20-S to junction with U. S. Route 
20-N, and take gravel road to  north 4.2 miles to station site. Station is 0.25 mile 
south of Hillsdale County Road No. 300, 88.7 feet bearing N. 75’ E. from north- 
west corner of Dury’s house, 1 foot west of fence line paralleling road, and 21.5 
feet east of center line of road. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Upper mark is flush with surface. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 4 inches, and is in north-and-south fence line along road, 21 feet 
east of center line of road, and 81.60 feet from station in azimuth 179’53’. No. 2 
projects 4 inches, and is near northwest corner of garden just north of Dury’s 
house, 10 feet south of northwest corner of garden, 1 foot west of fence line, 30 
feet east of round farm building, 88 feet east by south of southeast corner of barn, 
95 feet northwest of northwest corner of house, 23 feet south of center of driveway 
leading to barn, and 180.60 feet from station in azimuth 93’22’. Azimuth mark 
projects 6 inches, and is about 0.2 mile east of T-road leading south to  station, 
near northeast corner of cultivated field, 28.5 feet south of center of county 
highway No. 300, 21.5 feet west of oak tree about 2.5 feet in diameter, 11.7 feet 
west of northeast corner of field, 1 foot north of fence line along road, and approxi- 
mately 0.4 mile from station in azimuth 219’08’43‘’. Ohio-Michigan boundary 
monument No. 9 is 357.918meters (1,174.27 feet)from station in azimuth 359’50’06”. 

Plane coordinates: (E), z=241,888.92 feet; y=75,943.08 feet; grid azimuth to  
azimuth rnark=219’46’27’’.* (C!, z=810,767.98 feet; y=76,577.66 feet; grid 
azimuth to azimuth mark=218’23 17“.* 

Watts (Steuben County, Ind., H. C. Warwick, 1932).-About 10 miles east 
and 4% miles north of Angola, 6 miles east and 2 miles south of Fremont, 0.7 mile 
north and 0.5 mile east of York, in sec. 33, T. 38 N., R. 15 E., on property line 
between Parker Watts on east and Ervin Hautz on west, about 0.5 mile west of 

’ 

*Thisazimuth has been computed by the 5rst formula (p. 170, neglecting the second term. 
For notes in regard b. marking of stations see p. 167. 
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Indiana-Ohio State line, and about same distance south of northwest corner of 
Ohio. To reach from south, go to  U. S. Route 20 and follow to gravel road which 
is 1.1 miles west of Ohio-Indiana State line and leads north at filling station north 
of road and just south of abandoned brick school. follow this road north 5.8 miles 
t o  crossroads called York, continue north from &hook’s grocery store 0.7 mile to 
Mr. Hautz’s house, turn east through barn lot, and continue east along fence line 
0.4 mile t o  station site. Station is 1 foot east of north-and-south fence line 
(third east of road a t  Hautz’s house), 20 feet north of 10-inch wild-cherry tree, 
30 feet north of fence corner, and 70 feet northeast of center of large mound of 
stones in cultivated field. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 2 inches. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 is in prolongation of east-and-west fence, just over brow of round knoll 
northwest of station, and 486.70 feet from station in azimuth 108’11’33”. No. 2 
is 1 foot east of north-and-south fence, just over edge of slope north of station, 
and 86.90 feet from station in azimuth 180’50’. Azimuth mark is in fence line 
east of road on Mr. Hautz’s property, approximately east of fence corner on west 
side of road, 0.5 mile north of Shook’s grocery at York crossroads, and approxi- 
mately 0.5 mile from station in azimuth 75’47’08’’. Ohio-Michigan boundary 
monument No. 1 is 507.244 meters (1,664.18 feet)from station inazimuth 291O19’29”. 

Plane coordinates: (E), z= 187,317.75 feet; y=74,126.99 feet; grid azimuth to 
azimuth mark=76°32’51’‘.* (C), z=756,258.59 feet; y=73,442.09 feet; grid 
azimuth to  azimuth mark=75’09’41”.* 

Supplementary points 

Airway beacon No. 14 (Steuben County, Ind., H. C. Warwick, 1932).-A 2 4  
In inch rotating beacon on %foot tower, 1 mile southeast of Pleasant Lake. 

sDrinn of 1932 the number of this beacon was changed from No. 15 to No. 14. 
* Pl&e coordinates: (C), z=706,303.05 feet; “y=22,450.64 feet. (E), z= 

136,139.83 feet; y = 24,352.02 feet. 
Airway beacon No. 15 (Williams County, Ohio, H. C. Warwick, 1932).-A 2 4  

inch rotating beacon on %-foot tower, mile north of Edon, in sec. 16, T. 7 N., 
R. 1 E. In  sDrine of 1932 the number of this beacon was changed from No. 16 

a . 2  

to No. 15. 
- 

Plane coordinates: (E), z= 198,381.67 feet; ~ 2 5 , 9 3 8 . 6 1  feet. (C), z= 
768,482.56 feet; y=25,538.08 feet. 

Airway beacon No. 17 .(Williams County, Ohio, H. C. Warwick, 1932).-A 
24-inch rotating beacon on 51-foot tower, about 2% miles east southeast of Mont- ,~ 

pelier, in sec. 17, T. 7 N., R. 3 E. 
Plane coordinates: 1 (E), z=256,796 feet; y=24,862 feet. (C), z=826,905 

feet; y=25,871 feet. 
Ohio-Michigan boundary monument No. 1 (Williams County, Ohio; Hillsdale 

County, Mich., H. C. Warwick, 1932).-About 1 mile east and 3/4 mile north of 
York, on Ohio-Michigan boundary. To reach from York crossroads, go east 1 
mile on gravel road, turn left (north), proceed 0.5 mile to dirt road leading straight 
north, and continue 0.25 mile on dirt road to monument at bottom of slope, 
between road and fence. Marked by 10-inch square granite ost projecting 20 
inches, and marked: Top, “No. 1”; south, “Ohio”; north, “hich.”; and west, 
“Ind. line 20 feet.” Station Watts (see description thereof) is 507.244 meters, 
(1,664.18 feet) from station in azimuth 11lO19’44’‘. 

Plane coordinates: (E), z= 188,859.87 feet; y=73,501.16 feet; grid azimuth to  
station Watts= 112°05’12’’.** (C), z=757,815.31 feet; y=72,853.79 feet; 
grid azimuth to  station Watts= 110°42’03’’.** 

Ohio-Michigan boundary monument No. 9 (Williams County, Ohio. Hillsdale 
County, Mich., H. C. Warwick, 1932).-About 8.4 miles due north of Idontpelier, 
on Ohio-Michigan boundary, 20.5 feet east of center line of road, and 3 feet west of 
fence paralleling road. Marked by 8 by 10-inch granite post projecting about 
2 feet, and marked: Top, “No. 9”; north, “Mich.”; and south “Ohio.” Station 
Dury (see description thereof) is 357.918 meters (1,174.27 feet) from station in 
azimuth 179’50’06’’. 

*This azimuth has been computed by the flrst formula (p. 171), neglecting the second terin. 
** This azimuth has been computed by the tlrst formula (p. 171), using both terms. 
I No check on this position. 
For notes in regard to marking of stations see p. 167. 



TRIANGULATION IN MICHIGAN 219 
Plane coordinates: (E), z=241,879.45 feet; y=74,768.86 feet. 
Montpelier, municipal power plant, brick stack (Williams County, Ohio, 

H. C. Warwick, 1932).-Plane coordinates: (E), x=242,280.10 feet; y=30,703.12 
feet. 

Reading, municipal water tank, finial (Hillsdale County, H. C. Warwick, 
1932).-Plane coordinates: l (E), z=205,300 feet; y= 126,784 feet. (C), x= 
772,959 feet; y= 126,516 feet. 

Reading eccentric (Hillsdale County, H. C. Warwick, 1932).-At Reading, in 
sec. 26, T. 7 S., R. 4 W., on grounds of Acme Chair Co., 75 feet east of east edge of 
main factory building, about 14 feet west of small frame building used as store- 
house for odd equipment and 39 feet west of center line of driveway. Surface 
and underground marks are standard station disks in concrete, notes la and 7a. 
Station disks are stamped “U. S. L. S. Reading Ecc., 1878, 1932.” Upper mark is 
flush with surface of ground. Reference and azimuth marks are standard refer- 
ence disks in concrete, note lla, projecting 4 inches above ground. No. 1 is at 
southeast corner of large black tin building belonging to  Acme Chair Co., and 
214.35 feet from station in azimuth 197’28’. No. 2, destroyed in 1934, was on 
east bank of large ditch which parallels main factory building, 32 feet east of main 
building, 75 feet north of water tank, 75 feet south of red building, and 86.80 
feet from station in azimuth 123’28’. Azimuth mark is 1 foot west of north-and- 
south fence line, 25 feet south of east-and-west fence line, and approximately 
0.2 mile from station in azimuth 211’55’48”. Azimuth from station to Reading, 
Acme Chair Co., red tank, 53.1 feet distant, is 16’37‘. Station Reading (U .  S. L. 
S.) (see description thereof) is 9.671 meters (31.73 feet) from station in azimuth 
69’07’. 

Plane coordinates: (E), z=207,003.16 feet; y=123,904.19 feet; grid azimuth to  
azimuth mark=212’38’50’’.* (C), z=774,731.60 feet; y= 123,678.59 feet; 
grid azimuth to azimuth mark=211°15’27”.* 

Reading, Acme Chair Co., red tank (Hillsdale County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=206,987.38 feet; y= 123,853.57 feet. (C), z=774,717.07 
feet; y= 123,627.61 feet. 

(C), s=812,252.07 feet; y=31,360.31 feet. 

LAKE ERIE TO LAKE ST. CLAIR 

Principal points 
Middle Sister (U. S. L. S.) (Essex District, Ontario, Canada, U. S. Lake Survey, 

1877; 1911).-On Middle Sister Island, near western end of Lake Erie, about 150 
meters (492 feet) north of south end of island, and 15 meters (49 feet) from lake 
shore. Marked by nail leaded in solid rock, 1 or 2 feet below surface of ground. 
Reference marks are stone Dosts at following distances and bearings from station: 
21.9 meters (72 feet), S. 39’57‘ W.; 32.8 mGers (108 feet), N. 33’4y9’ E.; and 21.9 
meters (72 feet), S. 43‘23’ E. 

Plane coordinates: (E), x=681,098.69 feet. y= 127,520.39 feet. 
Point Pel6 (U. S.  L. S.) (Essex District, dntario, Canada, U. S. Lake Survey, 

1877: 1911).-On northwest Doint of Point Pelee Island. in west end of Lake 
Erie,’in grove about 210 met& (689 feet) south of lake shore, and 194.8 meters 
(639 feet) N. 53’36’ E..(magnetic) from east corner of stone house. Under- 
ground mark is drill hole in brass bolt which is leaded into solid limestone rock, 19 
inches below surface of ground, and marked with letters “U. S.” Surface mark 
is stone post. Reference marks are stone posts at following distances and bearings 
(magnetic) from station: 61.7 meters (202 feet), N. 22’44’ E.; 35.9 meters (118 
feet). S. 80’12’ E.: and 31.5 meters (103 feet). S. 44O47’ W. 

I ,  - -~ 
Piane coordinaies: (E), ;=767,9i7.91 feet; y= 115,971.71 feet. 
Middle Bass Island (U. S. L. S.) (Ottawa County, Ohio, U. S. Lake Survey, 

1877; W. Mussetter, 1928).-On Middle Bass Island, in western end of Lake 
Erie. about 650 meters (2.133 feet) from east end of island. and about 4 feet from 
rocky beach, on land owned by Mr. Payer, and about mile west of his summer 
residence. Marked by nail leaded into solid rock, about 2% feet below surface of 
ground. I n  1910, concrete monument marked “U. S. L. S. 1877-1910” waa 
placed over underground mark, and top was reported projecting above ground. 
In  1928, surface mark was reported broken off and lost. Reference marks are 
stone posts at following distances and bearings from station: 17.54 meters (57.5 

1 No check on this position. 
This azimuth has been computed by the 5rst formula (p. 171), neglecting the second term. 

For notes in regard to marking of stations see p. 107. 
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feet), N. ’79’26’ E.; and 23.16 meters (75 feet), S. 81’06‘ W. Station Middle Bass 
2 is visible from ground at station. U. S. Lake Survey records also call this 
station “Middle Bass.” 

Plane coordinates: (E), z=740,142.09 feet; y=72,866.36 feet. 
Locust Point (U. S. L. S.) (Ottawa County, Ohio, U. S. Lake Survey, 1877).- 

On Locust Point, about 10 meters (33 feet) from south shore of Lake Erie. 
Marked by stone post, 3 feet below surface of ground. Reference marks are 
stone osts at following distances and bearings from station: 45.0 meters (148 
feet), 8. 64’41’ E.; 24.3 meters (80 feet), S. 18’26’ W.; and 24.3 meters (80 feet), 
N. 86’30’ W. I n  1932 station reported destroyed. 

Plane coordinates: (E), z=653,377.37 feet; y=42,479.91 feet. 
Mettawas (U. S. L. S.) (Essex District, Ontario, Canada, 1910).-In village of 

Kingsville, in Mettawas Park. Surface and underground marks are iron spikes 
surrounded by three other spikes in concrete monuments marked “U. S. L. S. 
1910.” Upper mark projects 8 inches above ground; underground mark is 14 
inches below surface. Azimuth from station to old station Kingsville, under 
band stand and 67.71 feet distant, is 78’57’40’‘. 

Plane coordinates: (E), x=752,086.25 feet; y= 193,290.62 feet. 
Colchester (U. S. L. S.) (Essex District, Ontario, Canada, 1910).-About 2 

miles by road southwest of village of Harrow, on farm of Abner Ferriss, on stony 
knoll in wood lot at back of farm, and about 100 feet from north and west fences. 
Surface and underground marks are spikes surrounded by three other spikes in 
concrete monuments marked “U. S. L. S. 1910.” Upper mark projects 12 inches 
above ground; underground mark is 12 inches below surface of ground. 

Plane coordinates: (E), z=698,555.21 feet; y=186,567.21 feet. 
Miner (U. S. L. S.) (Essex District, Ontario, Canada, 1910).-About 3 miles 

north of village of Kingsville, on farm of John Miner, about 60 feet from his west 
line and 600 feet from east-and-west road. Mark is spike in concrete monument 
marked “U. S. L. S. 1910” and Droiectine 10 inches above ground. 

U. S. COAST AND GEODETIC SURVEY 

~ L, -~~~ ~ 
~ ~ . ~~~ ~ . . ~  _ _  ~ ~ ~ ~ _ ~ . _  . 

Plane coordina.tes: (E), z=748,557.54 feet; y=211,107.09 feet. 
Cottam (U. S. L. S.) (Essex District, Ontario, Canada, 1909).-About 2 miles 

north of village of Cottam, about y4 mile east of church at road corners, and 101.4 
feet from road fence. Surface and underground marks are %inch bolts sur- 
rounded by three spikes in concrete monuments marked “U. S. L. S. 1909.” 
Upper mark projects 8 inches above ground; underground mark is 12 inches below 
surface of ground. Following azimuths are from station: West culvert wing 
wall, southwest corner, distant 235.2 feet, 120’41‘; schoolhouse cupola, 335’18’; 
frame church, east peak, 262’49’; 10-inch oak, distant 76.0 feet, 107’00’; 14-inch 
oak, distant 96.7 feet, 354’21’; large red brick house, southeast corner of eaves, 
205’06’; and another large red brick house, northwest corner of eaves, 200’35’. 

Plane coordinates: (E), z=754,143.41 feet; y=238,915.89 feet. 
Maidstone (U. S. L. S.) (Essex District, Ontario, Canada, U. S. Lake Survey, 

1909).-About 2% miles southeast of village of Maidstone, on farm of John 
O’Connell, 190 feet from his north line, 70 feet in wood lot from north-and-south 
field fence, and about 1,200 feet from road. Surface and underground marks are 
large spikes surrounded by three other spikes in concrete monuments marked 
“U. S. L. S. 1909.” Vpper mark projects 8 inches above ground; underground 
mark is 12 inches below surface of ground. 

Plane coordinates: (E), x=702,024.19 feet; y=254,857.23 feet. 
Deerbrook (U. S. L. S.) (Essex District, Ontario, Canada, U. S. Lake Survey, 

1909; H. C .  Warwick, 1932).-About 3 miles east of Belle River, in village of 
Deerbrook, in cultivated field, 150 yards west of steel highway bridge (which is 
about 20 yards east of gravel T-road to  south), 69 feet south of center line of 
east-and-west gravel road, about 105 feet south of small white house, and (1910) 
on school lot (orchard) across road from hotel. To reach from Belle River post 
office, go east on paved highway 1.2 miles to T-intersection; turn left, go 0.2 mile; 
turn right, and go 2.0 miles t o  station site. Original surface and underground 
marks were %-inch bolts surrounded by three spikes in concrete monuments 
marked “U. S. L. S. 1909.” I n  1932 underground mark was recovered in good 
condition a;d remarked with standard station disk stamped “Deerbrook USLS 
1909-1932. New surface mark is standard station disk, similarly stamped, in 
concrete monument, note la, and is below surface of ground. Reference mark 
No. 1, standard reference disk in concrete, note l l a ,  stamped with name and 
dates, and projecting 3 inches above ground, is 2 feet south of north right-of-way 
fence of road, 18 feet north of center line of road, 6 feet west of telephone pole, 
25 feet southwest of southwest corner of green asbestos shingle house, about 18 

For notes in regard to marking of stations see p. 167. 
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yards west of abandoned gas pump, and 124.68 feet from station in azimuth 
242’33’. Reference mark No. 2, Geodetic Survey of Canada monument, 12 
inches square at top, 24 inches square at base, and tip (pyramidal point) project- 
ing about 18 inches, is 6 feet west of telephone pole, 7 feet north of south rightr 
of-way fence of road mentioned above, 27 feet south of center line of road, about 
40 yards south of old barn with two lightning rods on top, and 160.52 feet from 
station in azimuth 120’52‘. Azimuth mark, standard reference disk in concrete, 
note lla, stamped with names and dates, and projecting 6 inches, is 20 feet south 
of center line of road, 5 feet north of south right-of-way fence, 10 feet east of 
telephone pole, and approximately 0.2 mile from station in azimuth 110°59’05’’. 
Following azimuth, are from station (in 1910): Northeast corner of orchard, 
158’20‘; west gate post, 218’00’; southwest corner of orchard, 348’46‘; northwest 
corner of orchard road, 25’55‘; northwest corner of hotel, 132’25’; southwest 
corner of hotel, 145’39’; southeast corner of east barn, 123’07’; and northwest 
corner of large barn, 275’53’. 

Plane coordinates: (E), z=781,606.09 feet; y=291,063.le feet; grid azimuth 
to azimuth mark==110°17’03’’.* 

Tecumseh (U. S. L. S.) (Essex District, Ontario, Canada, U. S. Lake Survey 
1910: 1934).-0n shore of Lake St. Clair. in East Sandwich Townshin. % mile 
east ’of point where electric railroad l ine turns south to village of f‘echmsehi 
38.85 feet north of north side of concrete walk at east side of driveway, 56.4 feet 
northeast of intersection of lot line with north side of walk, 43.3 feet east-north- 
east of &inch maple, and 57.2 feet southeast of &inch maple. Probably marked 
by bolt in concrete monument. I n  1934 it was reported that station was under 
building. 

Plane coordinates: (E), z=710,243.10 feet; ~5304,261.42 feet. 
Walpole (U. S. L. S.) (Kent District, Ontario, Canada, U. S. Lake Survey, 

1909; H. C. Warwick, 1932).-& Walpole Island, about 4.4 miles south of post 
office and customhouse at north end of island, % mile east of Blind Channel, at 
south edge of timber on island, 141.5 feet south of 24-inch oak tree which is 6 
feet east of another of same size (both in south edge of woods), between main 
body of woods and small detached group of trees about 80 yards to south, and 
85 feet west-southwest of northerly one and 129 feet west of southerly one of two 
lone 20-inch oak trees. To reach from Algonac, ride ferry to Walpole Island 
Customhouse, go south 0.3 mile along St. Clair River, continue along beach 1.1 
miles, continue along edge of marsh 0.8 mile, bear left along fence line, go 0.5 mile 
to fork, follow right fork 1.55 miles to dim road leading toward small group of 
detached trees to left, follow dim road about 0.1 mile to point where two lone 
20-inch oak trees (mentioned above) are visible in gap between main body of 
woods and small detached roup, and then to station site. Original surface and 
underground marks were $inch bolts surrounded by 3 spikes in concrete monu- 
ments marked “U. S. L. S. 1909.” Underground mark was 12 inches below sur- 
face. I n  1932 surface mark was replaced by standard station disk in concrete, 
note la, and two reference marks and azimuth mark were set, standard reference 
disks in concrete, note lla. No. 1 projects 4 inches, is north of small detached 
group of trees, and 91.43 feet from station in azimuth 77’58’. No. 2 projects 3 
inches, is 50 feet south of 24inch oak tree (mentioned above), and 90.29 feet 
from station in azimuth 172’24‘. Azimuth mark projects 8 inches, is 264.3 feet 
south-southwest of 20-inch oak tree at southwest corner of woods, and approxi- 
mately 0.3 mile from station in azimuth 91’53’15”. Azimuth from station to 
midchannel light, main channel, is 82’03’43”. 

Plane coordinates: (E), z=806,263.95 feet; y=387,203.09 feet; grid azimuth 
to azimuth mark=91’07’07’’.* 

Mount Clemens (U. S. L. S.) (Macomb County, U. S. Lake Survey, 1909; 
H. C. Warwick, 1932).-About 4 miles east of Mount Clemens, 1% miles north- 
east by east of Lakeside station on Shore Line Electric Railroad, on land owned 
in 1909 by Amiel Malece, and reported in 1932 as being under house, 3.8 meters 
(12 feet) west and 0.68 meter (2.2 feet) south of northeast corner. Surface and 
underground marks are %-inch bolts surrounded by 3 spikes in concrete monu- 
ments marked “U. S. L. S. 1909.” Upper mark projects 8 inches above ground; 
underground mark is 12 inches below surface of ground. Following azimuths 
are from station (1909): Red barn, cupola, 183’50’10”; Lakeside Inn, 67’57’40”; 
blazed 24-inch tree, 19.3 feet distant, 306’29’; and blazed 30-inch tree, 20.7 feet 

* This azimuth has been computed by the flnt formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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distant, 121'43'. 
from station in azimuth 120°10'00". 

red barn cupola= 183°15'27".* 

U. S. COAST AXD GEODETTC SURVEY 

Station Mount Clemens eccentric is 16.552 meters (54.30 feet) 

Plane coordinates: (E), z=730,342.13 feet; y=392,487.75 feet; grid azimuth to 

Supplementary points 

Green Island Lighthouse, (U. S. L. S.) (Ottawa County, Ohio, U. S. Lake 
Survey, 19lO).-Plane coordinates:' (E), z=718,401 feet; y=54,039 feet. 

Middle Island Lighthouse (U. S.  L. S.) (Ottawa County, Ohio, U. S. Lake 
Survey, 19lO).-Plane coordinates:' (E), s=769,565 feet; y=68,361 feet. 

South Bass Island Lighthouse (U. S. L. S.) (Ottawa County, Ohio, U. S. Lake 
Survey, 1910).-Plane coordinates:' (E), z=725,562 feet; 48,072 feet. 

Pel6e Island Lighthouse (U. S. L. S.) (Essex District, 8za r io ,  Canada, u. s. 
Lake Survey, 1910).-Plane coordinates: (E), x=780,017.38 feet; y= 122,597.94 
feet. 

Pel6e Passage Lighthouse (U. S. L. S.) (Essex District, Ontario, Canada, u. s. 
Lake Survey, 1910).-Plane coordinates: (E), %=795,193.24 feet; y-130,223.28 
feet. 

Colchester Reef Lighthouse (U. S .  L. S.) (Essex District,' Ontario, Canada, 
U. S. Lake Survey, 1910).-Plane coordinates: (E), 2-710,767.42 feet; y =  
158,481.19 feet. 

West Sister Lighthouse (U. S. L. S.) (Monroe County, U. S. Lake Survey, 
1910).-Plane coordinates: (E), 2~651,753.43 feet; y=86,832.98 feet. 

Bar Point (U. S L. S.) @hex District Ontario, Canada, U. S. Lake Survey 
1910).-Plane coordinates: (E), z=649,462.36 feet' y=202,695.56 feet. 

Pointe Mouillde (U. S .  L. S.) (Monroe County, b. S. Lake Survey, 1910).- 
Plane coordinates: (E), z=632,090.63 feet; y= 187,601.80 feet. 

Kingsville, power house stack (U. S.  L. S.) (Essex District, Ontario, Canada, 
U. S. Lake Survey, 1910).-Plane coordinates: (E), z=753,592.90 feet; y= 
194,124.05 feet. 

Leamington Lighthouse (U. S .  L. S.) (Essex Distfict, Ontmio, Canada, u. s. 
Lake Survey, 1910).-Plane coordinates: (E), ~=788,919 feet; y= 195,014 feet. 

Stony Point Catholic Church (U. S.  L. S.) (Essex District, Ontario, Canada, 
U. 8. Lake Survey, 1910).-Plane coordinates: (E), z=802,789.15 feet; y= 
295,087.98 feet. 

Belle River, Catholic Church (U. S.  L. S.) (!&sex District, Ontario, Canada, 
U. S. Lake Survey, 1910).-Plane coordinates: (E), z=760,039 feet; y=289,982 
feet. 

Thames River rear range light (U. S. L. S.) (Essex Digtrict, Ontario, Canada, 
U. S. Lake Survey, 1910).-Plane coordinates: 1 (E), z=828,149 feet; y=300,198 
feet. 

Mount Clemens, Catholic Church (U. S. L. S.) (Macomb County, U. S. Lake 
Survey, 1909).-Plane coordinates: (E), ~=712,115.90 feet; y=401,845.83 feet. 

Colony Tower Lighthouse (Macomb County, H. C. Warwick, 1932).-Plane 
coordinates: (E), x=782,812.77 feet; y=414,247.86 feet. 

New Baltimore, standpipe (u. S.  L. S.) (Macomb County, U. S. Lake Survey, 
1909).-Plane coordinates: 1 (E), z=750,490 feet; y=430,655 feet. 

New Baltimore, Catholic Church (U. S. L. S.) (Macomb County, U. S. Lake 
Survey, 1909).-Plane coordinates: 

Richmond, standpipe (U. S.  L. s.) (Macomb County U. S. Lake Survey, 
1909).-Plane coordinates: 

(E), z=750,112 feet; y=430,959 feet. 

(E), z=744,789 feet; y=479,673 feet. 

LAKE ST. CLAIR TO THUNDER BAY 

Principal points 

Lenoa: (U. S. L. S.) Macomb County, U. S. Lake Survey, 1909; 1932).- 

cultivated field on farm of Arthur Krause, in southwest corner of SE%SE% sec. 22, 
T. 5 N., R. 14 E., Richmond Township, 444 feet from southeast corner of farm- 
house, 364 feet from 24-inch elm tree, 38.3 feet north of section line, 20.4 feet 
north of east-and-west fence, and 81 feet east of north-and-south fence. Marked 

About 0.9 mile west of L emphis Ridge Road, on north side of Clay Road, in 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 



TRIANGULATION IN M I C H I G A N  223 

by %-inch bolt surrounded by 3 spikes in concrete monument inscribed “U. S. 
L. S. 1909,” 18 inches below surface of ground. Following distances and azimuths 
are from station (in 1909) : Concrete reference mark, 20.6 feet, 140’43’; concrete 
reference mark, 23.2 feet, 226’26‘; 18-inch oak tree, 212 feet, 185’09’; southeast 
corner of small house, 558 feet, 284’03’; well and windmill, 584 feet, 276’50’; 
northeast corner of barn, 600 feet, 274’52‘; 6inch elm tree, 31.0 feet, 235’22‘; 
and 6-inch elm tree, 28.3 feet, 125’06‘. 

Plane coordinates: (E), z=737,963.26 feet; y=483,564.34 feet. 
Casco (U. S. L. S.) (St. Clair County, U. S. Lake Survey, 1909; 1932).-About 

12 miles southwest of St. Clair, near center of E% NW@ N W g  sec. 1: T. 3 N., 
R. 15 E., Ira Township, on south side of Marine City Highway, 0.2 mile east of 
Palms Road, on farm of Otto Schirmer, in southwest corner of orchard, 498 feet 
from southwest corner of house, 363 feet from southeast corner of barn, 8 feet 
from north-and-south fence, and 25 feet from fence corner. Marked by %-inch 
bolt surrounded by 3 spikes in concrete monuments inscribed “U. S. L. S. 1909,” 
underground mark being 12 inches below surface of ground. In  1932 under- 
ground mark only recovered. Following distances and azimuths are from station 
(in 1909): Northeast corner of field, 372 feet, 91’12’; southeast corner of field, 
648 feet, 145’02’; southwest corner of field, 648 feet; northwest corner of field, 
267 feet, 271O20’; J. Zentgraber’s barn, cupola, 233’15‘; William Schmidt’s house, 
end of south gable, 287’07’; southwest corner of house, 645 feet, 344’56’; Schroe- 
der’s windmill, 334’12’; 16-inch elm tree, 428 feet, 107’11’; and southeast corner 
of barn, 477 feet, 336’31’. 

Plane coordinates: (E), z=779,376.81 feet; y=447,232.33 feet. 
St. Clair (U. S. L. S.) (St. Clair County, U. S. Lake.Survey, 1909; 1932).- 

In  city of St. Clair, on hill north of Pine River, on west side of main highway, on 
lot belonging to James M. Cleland, 45 feet from fence on north side of lot, 156 
feet from northwest corner of William Dale’s house, 27 feet from 16-inch maple 
tree, 55 feet from 16-inch elm tree, and 27.0 feet from 18-inch pear tree. Marked 
by 3 -inch bolt surrounded by 3 spikes in concrete monument, inscribed “U. S. 
L. k 1909,” 12 inches below surface of ground. I n  1932 station reported also 
marked by surface mark projecting 6 inches above ground. Following distances 
and azimuths are from station (in 1909): Charles Parson’s house, northeast 
corner, 265’50’; A. W. Collins’ house, northwest corner, 156 feet, 253’48’; north 
line of fence lot, 44.7 feet, 0’00’; Hugel’s (or Cleland’s) house, northwest corner, 
135 feet, 144’02’; Ed Beyschlag’s barn, northeast corner, 81 feet, 192’38’; 10-inch 
maple tree, 420 feet, 18’24’; 12-inch elm tree, 37.6 feet, 41’00‘; 10-inch maple 
tree, 27.5 feet, 63’56‘; 6-inch catalpa tree, 38.1 feet, 97’25’; &inch maple tree, 
20.3 feet, 128’09’; 7-inch maple tree, 41.7 feet, 159’50‘; l4inch elm tree, 54.6 
feet, 171’42’; 16-inch pear tree, 27.0 feet, 239’25’; and 24-inch apple tree, 38.7 
feet, 304’57‘. 

Plane coordinates: (E), z=816 714.41 feet- y=486,742.38 feet. 
Avoca (U. S. L. S.) (St. Clair dounty, U. d. Lake Survey, 1909; 1932).-About 

3% miles southwest of Avoca, on west side of Bricker Road, 1.8 miles south of 
Route M-138, on farm of Peter Boyce, in southwest corner of N%NE%SE% 
sec. 18, T. 7 N., R. 15 E., Kenockee Township, 52 feet east of west north-and- 
south fence, 22 feet from large boulder, 205 feet from 18-inch basswood tree, and 
425 feet from northwest fence corner. Surface and underground marks are 
%-inch bolts surrounded by 3 spikes in concrete monuments, inscribed “U. S. L. S. 
1909.” Lower mark is 12 inches 
below surface of ground. In  1932 underground mark alone reported recovered. 
Following distances and azimuths are from station: Northwest corner of field 
fence, 171 feet (or 523 feet), 16’25’; southwest corner of field fence, 72 feet (or 
171 feet), 219’46’; west fence, 72 feet; Boice’s (or Boyce’s) house, west peak 
(1909), 169’18’; Boice’s barn, west peak (1909), 177’39’10”; and northeast 
corner of field fence, 523 feet, 94’30’. 

Plane coordinates: (E), z=748,171.01 feet; y=561,374.44 feet. 
Atkins (U. S. L. S.) (St. Clair County, U. S. Lake Survey, 1909).-In SEgNW% 

sec. 12, T. 7 N., .R. 16 E., Clyde Township, on farm of William Cook. Surface 
and underground marks are ahinch bolts Eurrounded by 3 large spikes in concrete 
monuments, inscribed “U. S. L. S. 1909. Upper mark projects 8 inches above 
ground. Following distances and relative directions (not referred to  any cardinal 
points) are from station: Fence corner, 143 feet, 214’00’; northeast fence corner, 
132 feet, 154’28’; north fence, 55 feet, 79’02’; west fence, 409 feet, 353’07’; 

Upper mark projects 8 inches above ground. 

For notes in regard to marking of stations see p. 167. 
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brick house, northeast corner of chimney, 330’38’30”; and east peak of barn, 
332’54’30”. 

U S. Lake Survey, 1909; 1932).- 
About 1 mile south of Speaker, in SEXSE$ sic. 22, T. 9 N., R. 14 E., Speaker 
Township, 0.2 mile northwest of intersection of Routes M-19 and M-90, 753 
feet west of Route M-19, on highest knoll on farm of George Graves, 135 feet 
from east-and-west fence, 317 feet from 15-inch thorn tree, and 282 feet from 
18-inch elm tree. Surface and underground marks are %-inch bolts surrounded 
by 3 large spikes in concrete monuments, inscribed “U. S. L. S. 1909.” Upper 
mark projects 8 inches above ground. Lower mark is 12 inches below surface of 
ground. In 1932 underground mark alone reported recovered. Following dis- 
tances and azimuths are from station (in 1909): School at Yale, 161’14‘; fence 
corner, 135 feet, 151’29’; fence corner, 268 feet, 221’21’; fence corner, 232 feet, 
266’25’; fence corner, 295 feet, 293’58’; fence corner on road, 295 feet, 63’16’; 
and another fence corner on road. 329 feet. 101’33’. 

In  1932 station reported destroyed. 
Plane coordinates: (E), x=793,579.67 feet; y=570,770.42 feet. 
Speaker (U. S. L. 5.) (Sanilac Count 

- .~~~.  . .. .~ ~ ~ . ~ ~ ~. .~. ~ 

Plane coordinates : (E), x = 729,’644.47 fekt ; ~y = 61 7,s 11.62 feet. 
Worth (U. S. E. S.) (Sanilac County, U. S. Lake Survey, 1908; 1932).-About 

3 miles southwest of Lexinpton, in NWXNWK sec. 15, T. 9 N., R. 16 E., Worth 
Township, on farm of S. DT Kinsey, in cultivated field. about 1,000 feet north of 
farmhouse, under pile of field stones, 265 feet east of north-and-south fence along 
Route M-51, 380 feet from northwest fence corner, and 279 feet from east-and- 
west fence. Marked by large spike surrounded by 3 others in concrete monu- 
ment, inscribed “U. S. L. S. 1909,” flush with surface of ground. Following 
distances and azimuths are from station (in 1909) : North section line, 323 feet, 
0’00’; corner common to sections 9, 10, 15, and 16, 445 feet, 318’03’; west section 
line, 302 feet, 270’00‘; Fenton’s house, northeast corner, 483 feet, 243’00’; and 
south fence, 425 feet, 180°00’. 

Plane coordinates: (E), x=787,851.90 feet; y=629,808.21 feet. 
Cash (U. S .  L. S.) (Sanilac County, U. S. Lake Survey, 1908; 1932).-About 

1 mile south of Cash, in southwest corner of NEgNWg sec. 1, T. 10 N., R. 14 E., 
Elk Township, on south side of County Route 31, in center of pasture field, on 
land owned by Paul Dorbant, about 9 feet east of center line of road to  Cash if 
extended, 782 feet from southeast corner of Fred Ball’s brick house, and 228 feet 
from 12-inch maple tree. Originally marked by %-inch bolts surrounded by 3 
spikes in concrete monuments, inscribed “U. S. L. S. 1908.” Upper mark projects 
12 inches above ground. In 
1932 station reported marked by bolt in top of 3-by 2-foot granite boulder, 
inscribed “U. S. L. S. 1908,” projecting about 1 foot above ground. Following 
distances and azimuths (mag, from north) are from station (in 1908) : Brick house, 
southwest corner, 765 feet, 26‘24’; southwest corner of barn, 820 feet, 14’17’; 
section corner, 607 feet, 1’05’; and fence south of station, 494 feet, 180’00’. 

Plane coordinates: (E) x=734,494.47 feet; y=669,355.01 feet. 
Applegate (U. S. L. S.) (Ssnilac County, U. S. Lake Survey, 1908; 1932).- 

About 2 miles east of Applegate, about 2% miles west of Lake Shore Road, near 
center of SEY,SWY, sec. 29, T. 11 N., R. 16 E., Sanilac Township, on farm of 
William Cutler, 573 feet west of quarter-section line, 627 feet north of section 
line, 782 feet northwest of northwest corner of Cutler’s house, and 95 feet east of 
north-and-south field fence. Marked by large spikes surrounded by 3 others in 
concrete monuments inscribed “U. S. L. S. 1908.” Upper mark projects 12 inches 
above ground. Following 
azimuths are from station (in 1908) : Cutler’s barn, west peak, 69’38’20”; Cutler’s 
barn, north peak, 64%4’00”; corner post south road fence and west of orchard, 
97’22’10’’; corner post northwest of station, 210’03’30’’; chimney of brick house, 
345’39‘00‘‘; and barn, cupola, 14OO3’40’’. 

Plane coordinates: (E), x=783,842.48 feet; y=678,952.54 feet. 
Custer (U. 8. L. S.) (Sanilac County, U. S. Lake Survey, 1908; H. C .  Warwick, 

1932).-Three miles north and 1 mile west of Sandusky, near south side of S W g  
sec. 18, T. 12 N., R. 14 E., Custer Township, on land owned by William H. 
Hunter, in small open area in pasture with trees to north. To reach from San- 
dusky, go north 3.0 miles on gravel road to crossroads, and proceed west 0.85 mile 
on gravel road to  station site. Station is directly across road from Ed. Gate’s 
house, 62 feet north of center line of road, 32 feet north of fence, and 80 feet west 
of lone 24-inch maple tree in pasture. Original surface and underground marks 

Lower mark is 12 inches below surface of ground. 

Lower mark is 12 inches below surface of ground. 

For notes in regard to marking of stations seep. 167. 
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were iron spikes surrounded by 3 others in top of 30-inch square concrete blocks, 
inscribed “U. S. L. S. 1908.” Upper mark projected 16 inches above ground and 
lower mark was 12 inches below surface of ground. In 1932 underground mark 
recovered and surface mark reported removed. Two reference marks and azimuth 
mark, standard reference disks in concrete, note l l a ,  were established in 1932. 
No. 1 projects 5 inches above ground, is on right-of-way of county road, 27 feet 
south of center line of road, 1 foot north of fence, 80 feet east of center line of 
drive to  Ed. Gate‘s house, and 156.47 feet from station in azimuth 303O47’. 
No. 2 projects 4 inches above ground, is on right-of-way of road, 26 feet south of 
center line of road, 66 feet northwest of northwest corner of Ed. Gate’s house, and 
107.00 feet from station in azimuth 34’39‘. Azimuth mark projects 6 inches 
above ground, is at first crossroad west of station, 35 feet north of center line of 
east-and-west road, 26 feet east of center line of north-and-south road, 5 feet 
east of fence, 3 feet north of fence, and approximately 0.15 mile from station in 
azimuth 86’56’43”. Following distances and circle readings are from station 
(in 1908): Center of east-and-west road at quarter-mile fence, 480 feet, 101’35’; 
Ed. Gate’s well, 170 feet, 177’00’; center of east-and-west road, 60 feet, 180’00’; 
northwest corner of Ed. Gate’s house, 140 feet, 191’51’; and corner common to 
sections 18 and 19, Custer Township and sections 13 and 24, Moore Township, 
886 feet, 270’00’. 

Plane coordinates: (E), z=716,922.15 feet; y=717,109.48 feet; grid azimuth to 
azimuth rnark”6’22’59’’. * 

McGregor (U. S .  L. S.) (Sanilac County, U. S. Lake Survey, 1908; 1932).-In 
southwest corner of SEgNWg sec. 16, T. 12 N., R. 15 E., Bridgehampton Town- 
ship, on hill behind house of Tom Rich, 2,192 feet from north section line, 1,504 
feet from west section line, 217 feet from double elm tree in fence line, and 435 
feet from fence corner. In 1908 station was reported to be on farm of George 
Boice, 382 feet west of his lane, about 200 feet from his west fence line, 400 feet 
from his south fence line, and 105 feet west of small clump of cherry trees. Marked 
by spike surrounded by 3 others in concrete monument, inscribed “U. 5. L. S. 
1908.” 12 inches below surface of ground. 

Plane coordinates: (E), z=754,558.40 feet; y=722,122.43 feet. 
Argyle (U. S .  L. S. )  (Sanilac County, U. S. Lake Survey, 1908; H. C. Warwick, 

1932).-About 13 miles east of Cass City, 2 miles northeast of Argyle, in north- 
east corner of NWgNWg sec. 2, T. 13 N., R. 13 E., Argyle Township, on land 
owned by Marshall Schagena. To reach from Argyle, go north 1.0 mile to  cross- 
roads, proceed east 1.0 mile to  another crossroads, continue east 0.1 mile to  gap 
in field to  south, and continue 150 yards southeast to station site on top of knoll. 
Station is 48 feet north of east-and-west fence line, 100 feet west of north-and- 
south fence line, about 80 feet southwest of old pine stump surrounded by cherry 
bushes, and in 1908 was reported to  be 52 feet south of fence, 352 feet south of 
section-line road, 311 feet east of fence, 590 feet from southwest corner of P. Law- 
rence’s house on magnetic bearing 221’22‘, and 1,274 feet from corner common 
to  sections 2 and 3, Argyle Township, and sections 34 and 35, Appin Tomship, 
on magnetic bearing 105’40’. Original surface and underground marks were 
large spikes surrounded by 3 others in tops of concrete monuments, inscribed 
“U. S. L. S. 1908.’’ Upper mark was flush with ground and lower mark was 
18 inches below surface of ground. I n  1932, upper mark was found to have been 
Elowed up, and was replaced by standard station disk in concrete, note la, stamped 

Two reference marks and azimuth mark, standard 
reference disks in concrete, note l l a ,  were established in 1932 and marked in 
similar manner. No. 1 projects 4 inches above ground, is in north-and-south 
fence line, about 40 feet north of southeast corner of field, and 100.25 feet (slope 
distance) from station in azimuth 275’32‘. No. 2 projects 3 inches above ground, 
is in east-and-west fence line, about 100 feet west of southeast corner of field, and 
60.78 feet (slope distance) from station in azimuth 38’20‘. Azimuth mark projects 
4 inches above ground, is 17 feet west of center line of north-and-south section-line 
road, 2 feet ea& of west right-of-way fence of same road, about 45 yards south of 
crossroads with tall poplar tree in southeast corner, and approximately 0.2 mile 
from station in azimuth 97’10’27”. Azimuth from station to  Argyle, Catholic 
Church, cross on tip of steeple, distant 2 miles, is 28’31’52”. 

Plane coordinates: (E), z=699,817.19 feet; y=763,819.64 feet; grid azimuth to 
azimuth mark=96°39’15’r.* 

Argyle U S L S 1908-1932.” 

This azimuth has been computed by the first formula (p. 1711, ne&%ing the second term. 
For notes in regard to marking of stations see p. 167. 
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Palms (U. S .  L. S.) (Sanilac County, U. S. Lake Survey, 1908; H. C. Warwick, 
1932).-Four miles south of Minden City, fcL mile east and 0.2 mile south of Palms, 
5.8 miles north and 1.0 mile west of Deckerville, near southeast corner NW%NW% 
sec. 31, T. 14 N., R. 15 E., Delaware Township, and in cultivated field on land 
owned by Ed. Donnelson of Palms. To  reach from Deckerville, go north 6.0 
miles on Route M-51, turn west onto gravel road, go 1.0 mile, turn south onto dirt 
road, and go 0.2 mile to large red brick house on east side of road and station site. 
Station is 116 paces northeast of house, on highest point of second small knoll 
northeast of house, and 210 feet east of east road fence. Surface and under- 
ground marks are large spikes surrounded by three others in tops of 18-inch square 
concrete blocks, inscribed “U. S. L. S. 1908.” Upper mark projects 10 inches 
above ground and lower mark is 15 inches below surface of ground. Following 
distances and azimuths are from station (in 1908) : Corner common to  sections 30 
and 31, Delaware Township, and sections 25 and 36 Minden Township, 1,120 feet, 
166’32’53“; corner post of road and southwest corner of field, 352 feet, 35’39’53”; 
west lightning rod on red brick house, 175’09’53”; Palms, Catholic Church (U.  S.  
L. 8.) southwest corner of spire, 112’48’28”; and Donnelson’s brick house, north- 
west corner, 445 feet, 21’07’53”. 

Plane coordinates: (E), %=741,198.23 feet; y=770,703.01 feet; grid azimuth to 
Palms Catholic Church= 112”0‘14”.3. 

Appin (U. S .  L. S.) (Huron County, U. S. Lake Survey, 1906; 1932).-About 4 
miles southwest of Ubly, in sec. 31, T. 15 N., R. 13 E., Bingham Township, on 
farm of Alma O’Brien, 1 foot south of east-and-west fence, 18 feet east of north- 
and-south fence, 84 feet from 14-inch ash tree, 46 feet from 11-inch ash tree, and in 
1908 at west edge of poplar woods, and 44.5 feet from double tree west of fence. 
Surface and underground marks are spikes surrounded by 3 others in concrete 
monuments, inscribed “U. S. L. S. 1906.” Upper mark and lower mark are re- 
spectively 12 inches and 36 inches below surface of ground. Following distances 
and azimuths are from station (in 1908) : Northeast corner of southwest quarter of 
section 31, 159.4 feet, 172’08’; east road fence corner, 1,312 feet, 94’21’48”; and 
peak of Richardson’s barn, 227’29‘48“. 

Plane coordinates: (E), %=678,187.04 feet. y=797,426.98 feet. 
Pollum (U. S.  L. S.) (Huron County, U. $. Lake Survey, 1906; 1932).-Near 

center of SEY, sec. 33, T. 15 N., R. 14 E., Paris Township, on farm of Vincent 
Glaza, on knoll northwest of his house, 504 feet from northwest corner of barn, 
and (in 1908) 1,062.4 feet from corner of west line of George Pollum’s farm at road 
fence, and 81.2 feet (perpendicular distance) from his west fence line. Surface 
mark is cross on copper plug in concrete monument, inscribed “U. S. L. S. 1906.” 
Underground mark is large spike surrounded by 3 others in concrete m’onument, 
inscribed “U. S. L. S. 1906,” 3 feet below surface of ground. In  1932 underground 
mark reported recovered about 1.6 feet below surface of ground. Following 
azimuths are from station: Parisville, Catholic Church ( U .  S. L. S.) 205’28’53”; 
Parisville, Lutheran Church, 269’59’06’‘. 

Plane coordinates: (E), s=723,158.57 feet; y=798,182.50 feet; grid azimuth to 
Parisville Catholic Church= 204’53’51‘’.6. 

Bingham (U. S .  L. S.) (Huron County, U. S. Lake Survey, 1906; 1932).-About 
2% miles north of Ubly, in southeast corner of SEgNWK sec. 10, T. 15 N., R. 13 
E., Bingham Township, 61.2 feet west of north-and-south center line fence of 
section 10, 148 feet from southeast corner of field, and in 1908 at southeast edge of 
poplar woods on farm of Archibald Smith. Surface and underground marks are 
spikes surrounded by three others in concrete monuments, inscribed “U. S. L. S. 
1906.” Following 
azimuths are from station (in 1908) : Fence corner a t  southeast corner of field, 145 
feet distant, 328’07‘; German Lutheran Church spire, 203’42’41”; Shire’s brick 
house, chimney, 122°20’21’’. 

Plane coordinates: (E), z=694,721.53 feet; 
Popple (U. S .  L. S.) (Huron County, U. S. l!a=ke Survey, 1906; 1932).-About 6 

miles west of Bad Axe, near southwest corner of sec. 31, T. 16 N., R. 12 E., Colfax 
Township, on small rise west of James Tait’s house, 159 feet from post at north 
end of curved fence, and 174 feet from post at east end of curve. Surface and 
underground marks are spikes surrounded by 3 others in concrete monuments, 
inscribed “U. S. L. S. 1906.” Upper mark is 15 inches below surface of ground. 
Following distances and azimuths are from station (in 1908) : Corner common to 
Oliver, Grant, Sherman and Colfax Townships, 401.45 feet, 39’09’41”; fence 

Upper mark is about 1.5 feet below surface of ground. 

819,017.94 feet. 

For notes in regard to marking of stations see p. 187. 
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corner of road at southwest corner of field, 357 feet, 38°08’11’’; Keeler’s barn, west 
lightning rod, 297”3‘01’‘; and Tait’s barn, northwest corner, 563 feet, 286O20’01’’. 

Plane coordinates: (E), z=644,596.60 feet; 
Verona (W. S. L. S.) (Huron County, U. S. Lrke  Survey, 1906; 1932).-About 

3 i  mile north by west of Verona Mills, on top of highest of ridge of hills near center 
of NWj4SEg sec. 13, T. 16 N., R. 13 E., Verona Township, on farm of Godfrey 
Zulendel, and 148 feet west of line fence. Surface and underground marks are 
spikes surrounded by 3 others in concrete monuments, inscribed ‘U. S. L. S. 1906.” 
Upper mark projects 4 inches above ground. 

Plane coordinates: (E), x= 705,453.69 feet; y=845,423.85 feet. 
Oak Point (U. S. L. S.) (Huron County, U. S. Lake Survey, 1906; 1932).- 

About 1,200 feet from end of Oak Point, on sand ridge, 180 feet from waters edge, 
and 315.5 feet north of north edge of Route M-29. Surface and underground 
marks are large spikes surrounded by 3 others in concrete monuments, inscribed 
“U. S. L. S. 1906.” 

Plane coordinates: (E), x=607,599.35 feet; y=902,168.29 feet. 
Port Austin (U. S. L. S.) (Huron County, U. S. Lake Survey, 1906; 1932).- 

About % mile south of Port Austin, on rocky hill, on west side of north-and-south 
road, 235 feet south of east-and-west fence and 80 feet north of another east-and- 
west fence. Surface and underground marks are spikes surrounded by 6 others in 
concrete monuments, inscribed “U. S. L. S. 1906.” Upper mark projects 10 inches 
above ground. Lower mark rests on natural rock. 

Plane coordinates: (E), z=674,756.19 feet; y=923,271.71 feet. 
Point Lookout (U. S. L. S.) (Arenac County, U. S. Lake Survey, 1906; 1932).- 

On sand dune on south side of Point Lookout in Saginaw Bay, 97 feet north of 
cottage owned by S. T. Berdan. Surface and underground marks are spikes 
surrounded by 6 others in concrete monuments inscribed “U. S. L. S. 1906.” 
Upper mark projects 7 inches above ground. Lower mark is about 5 feet below 
surface of ground. 

Plane coordinates: (E), z=521,703.40 feet; y=929,892.81 feet. 
Sand Point west base (U. S. L. S.) (Huron County, U. S. Lake Survey, 1906; 

1932).-About 7 miles from Caseville, 4 miles from Route M-29, on west end of 
Sand Point, just west of end of Crescent Beach Road, 1.5 feet east of gate in 
short north-and-south fence, 4.0 feet north of fence post at south end of gate, 
and 33.0 feet north of corner made by north-and-south fence and south road fence. 
Station reported to  be set as nearly as possible, judging by old grading for base 
line, at angle of 1857 base. Surface and underground marks are crosses cut in 
6-inch copper bolts in concrete monuments, inscribed “U. S. L. S. 1906.” Upper 
mark projects 2 inches above ground. Lower mark is about 3% feet below sur- 
face of ground. 

Plane coordinates: (E) z-570,798.09 feet; y=878,608.12 feet. 
Sand Point east base (U. S.  L. S.) (Huron County, U. S. Lake Survey, 1906; 

1932).-About 3 miles southwest of Caseville, in T. 17 N., R. 10 E., Caseville 
Township, 269 feet east of corner common to sections 4, 5, 8, and 19, on Crescent 
Beach Road, 5 feet south of its north edge and 11 feet north of its south edge, 
and 718 feet west of west edge of Route M-29. Station reported to  be over 
inscribed cross in limestone post, marking angle at east end of 1857 base. Sta- 
tion marked by cut stone monument flush with road surface. Reference marks 
(1857) are stones at right angles to base line, one north 37.55 feet, and one south 
25.45 feet. 

Plane coordinates: (E) z=591,001.05 feet; y=880,303.06 feet. 
Charity (U. S. L. S.) (duron County, U. S. Lake Survey, 1906; 1932).-On Big 

Charity Island in Saginaw Bay, about 50 feet from shore on east side of island. 
Surface and underground marks are spikes surrounded by six others in concrete 
monuments inscribed “U. S. L. S. 1906.” Upper mark projects 10 inches above 
ground. 

Plane coordinates: (E), z=560,603.09 feet; y=920,378.87 feet. 
Point au Sable (U. S. L. S.) (Iosco County, U. S. Lake Survey, 1905; 1932).- 

About % mile north of end of Au Sable Point, near center of fractional sec. 34, 
T. 23 N., R. 9 E., Au Sable Township, on small sand ridge about 350 feet from 
shore just north of two Lombardy poplar trees. Surface and underground marks 
are spikes surrounded by six others in concrete monuments inscribed “U. S. L. 
S. 1905.” Lower mark is 4 feet 
below surface of ground. 

825,258.69 feet. 

Upper mark projects 10 inches above ground. 

Concrete foundations for legs of tower are still in place. 

Lower mark is 4 feet below surface of ground. 

Upper mark projects 10 inches above ground. 

Plane coordinates: (E), z=586,922.81 feet; y=1,035,703.65 feet. 
Concrete foundations for legs of tower are visible. 

For notes in regard to marking of stations seep. 167. 



228 U. S. COkST AND GEODETIC SURVEY 

Laidlaw (U. S .  L. S.) (Iosco County, U. S. Lake Survey, 1906; 1932).-About 
4 mileu northwest of Tawas City, in southwest part of sec. 9, T. 22 N., R. 7 E., 
Tawas Township, 702 feet from section corner, marked by 3-inch brass disk in con- 
crete monument, on bearing N. 80’ E., 82 feet north by west of triangular-blazed 
18-inch Norway pine, and 48.5 feet southwest of triangular-blazed 7-inch white 

Marked by double concrete monuments, both inscribed “U. S. L. S. 1906.” P pper mark projects 7 inches above ground. 
Plane coordinates: (E\. z=517.393.98 feet: u=1.023.492.98 feet,. 

. 
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Wilber (U. S .  L. S.)‘~Iosco County, U. ’5. Lake Survey,-i905; 1932).-In 
NEj/NW% sec. 13, T. 23 N.. R. 7 E., Wilber Township, and about 780 feet 
north-northwest of ‘barn on abandoned Cornett farm. Surface and underground 
marks are spikes surrounded by six others in concrete monuments, inscribed 
“U. S. L. S. 1905.” Lower mark is 4 feet below surface of ground. I n  1932 top 
of upper mark was reported broken off. Rubble concrete leg foundations for 
tower are visible. 

Plane coordinates: (E) ~ ~ 5 3 4 , 2 7 0 . 9 5  feet; y=1,054,940.88 feet. 
Greenbush (U. S. L. S.) (Alcona County, U. S. Lake Survey, 1905; R. L. Pfau 

1929; 1932).-On highest point of small hill in SWK sec. 4, T. 25 N., R. 9 E., 
Greenbush Township. To reach from Greenbush, go north about f / 4  rnde on Route 
23 (road from Greenbush to  Harrisville) t o  first road leading to  left, follow this 
road (road to Mikado) 1.3 miles t o  point where station is about 50 feet to north. 
Surface and underground marks are spikes surrounded by six others in concrete 
monuments, inscribed “U. S. L. S. 1905.” Upper mark projects about 10 inches 
above ground. Lower mark is 4 feet below surface of ground. In  1929 small 
mound of dirt was thrown up around surface monument almost to its top. 

Plane coordinates: (E), ~=583,846.23 feet; y e  1,126,751.60 feet. 
Hayes (U. S. L. S.) (Alcona County, U. S. Lake Survey, 1905; 1932).-About 

3% miles northeast of Glennie, on north edge of high ridge, in NE% sec. 34, T. 
26 N., R. 6 E., Miller Township, and 74 feet from trian le blazed 14inch Nor- 
way pine tree (nearest one of group of six) on bearing !. io’ E. Surface and 
underground marks are spikes surrounded by six others in concrtee monuments, 
inscribed “U. S. L. S. 1905.” Lower mark is 4 feet below surface of ground. In  
1932 upper mark was reported broken o f f  at ground surface. 

Plane coordinates: (E), z=494,803.12 feet- y=1,134,235.37 feet. 
Henry (U. S .  L. S.) (Alcona County, U. S. t a k e  Survey, 1905; R. L. Pfau, 1929; 

1932).-About 7 miles northeast of Lincoln, in NWK sec. 5, T. 27 N., R. 9 E., 
Hawes Township, on top of high hill about 1 mile east of U. S. Route 23, and about 
3 mile east of end of old railway cut. To reach from Lincoln, follow U. S. Route 
23 (road from Lincoln to  Alpena) 6.4 miles to  point (0.8 mile beyond house of 
Eustace Barber known as Stanley ranch) where rather inconspicuous woods road 
turns to  ri ht, follow woods road about 3/4 mile to  far end of cut (known locally as 
“the Big 6 ut”) and end of truck travel. From here proceed due east about % 
mile to highest point of logged of f  hill and station site. Marked by spike in center 
of trian le formed b three nails in  top of 12-inch square concrete monument, in- 
scribed “Henry U. B L. s. 1905,” projecting about 1 foot above ground. 

Plane coordinates: (E), s=573,306.87 feet; y= 1,192,728.76 feet. 
Mills (U. S. L. S.) (Aleona County, U. S. Lake Survey, 1905; R. L. Pfau, 1929; 

1932).-About 2% miles northeast of Barton City, on south end of high ridge, in 
SWY, sec. 23, T. 27 N., R. 7 E., Hawes Township. To reach from Mills’ store in 
Lincoln, follow Hubbard Lake Road 7.8 miles (speedometer), keeping strai h t  
ahead onto sand road at  point where road turns abruptly to  right (90’). bet 
speedometer to zero. When speedometer reads 0.35 mile turn left onto road that 
rough1 parallels one left for several hundred feet, and then proceeds left over 
ridge &nly ridge crossed on way to station). Be careful not to  turn left before 
this road (second fairly conspicuous one turning left) is reached. When speed- 
ometer reads 1.2 miles, go around left end of Potters Lake. When speedometer 
reads 1.6 miles follow right-hand road and enter very narrow valley which re- 
sembles a cut, continue up this valley (which gradually widens out) and when 
s eedometer reads 3.0 miles station is opposite, on highest point of hill to left. 
8riginal surface and underground marks were large spikes surrounded by six 
others in concrete monuments, inscribed “U. S. L. S. 1905.” In  1929 under- 
ground mark recovered and surface mark found broken o f f  at ground surface. 
Point was re-marked with 3/8-inch steel rod in center of triangle, formed by 3 
nails, set in concrete monument, and letters “U. S. L. S. 1905 MUS” inscribed on 
top. 

For notes in regard t o  marking of stations see p, 167. 
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Plane coordinates: (E), x=527,022.78 feet; y=1,174,075.96 feet. 
Comstock (U. S. L. S.) (Alcona County, U. S. Lake Survey, 1905; 1932).- 

About 4% miles west of south end of Hubbard Lake, in NE% sec. 2, T. 27 N., R. 6 
E., Mitchell Township, 12 feet south of town line, 175 feet west of section corner, 
and 132 feet from large granite boulder on bearing S. 15’ E. Marked by spike 
surrounded by six others in concrete monument, inscribed “U. S. L. S. 1905,” 
projecting 12 inches above ground. 

Plane coordinates: (E), x=499,941.93 feet; y=1,191,851.88 feet. 

Supplementary points 
Port Huron, Methodist Church (U. S. L. S.) (St. Clair County, U. S. Lake 

Survey, 1909).-Plane coordinates: 1 (E), z=830,799 feet- y=540,199 feet. 
Port Huron, St. Clair County Courthouse (U. S. L. S.) (St. Clair County, U. S. 

Lake Survey, 1909).-Plane coordinates: 1 (E), x=832,268 feet; y=541,396 feet. 
Port Hupon, K. 0. T. M. Temple, dome (U. S. L. S.) (St. Clair County, U. S. 

Lake Survey, 1909).-Plane coordinates: (E), z=832,333 feet; y=541,808 feet. 
Port Huron, post-office building (U. S. L. S.) (St. Clair County, U. S. Lake 

Survey).-Plane coorainates: 1 (E), z=832,068 feet; 
Emmett, Catholic Church (U. S. L. S.) (St. Clair 8oznty, U. S. Lake Survey, 

1909).-Plane coordinates: (E), z=741,280.36 feet- y=545,588.44 feet. 
Port Huron, Tunnel Power Co., stack (U. S. L. S.i (St. Clair County, U. S. Lake 

Survey, 1909).-Plane coordinates: (E), s=831,981.86 feet; y=534,311.71 feet. 
Hillock (U. S .  L. S.) (St. Clair County, U. S. Lake Survey, 1909).-On east side 

of sec. 7, T. 8 N., R. 17 E. (Burchville Township), on prominent point of bank 
near shore, east of group of large pine trees, south of large elm tree, and north of 
small creek with banks partly covered with cedar trees. Marked by spike sur- 
rounded by three others in concrete monument, marked “U. S. L. S. 1909,” and 
projecting 8 inches above surface of ground. 

Plane coordinates: (E), z=811,922.38 feet; ~ ~ 6 0 4 , 2 6 2 . 9 1  feet. 
Blackwell (U. S. L. S.) (Sarnia District, Ontario, Canada, U. S. Lake Survey, 

1909).-Plane coordinates: 1 (E), s-863,081 feet; y=558,968 feet. 
Fort Gratiot Lighthouse (U. S. L. S.) (St. Clair County, U. S. Lake Survey, 

1909).-Plane coordinates: (E) x=832,789 feet; y=551,361 feet. 
Linda (U. S. L. S.) (St. Clair C‘ounty, U. S. Lake Survey, 1909).-About % mile 

north of township line between Burchville and Fort Gratiot Townships, on sand 
knoll about 200 feet from shore of Lake Huron, about 15 feet north of small pine 
tree, and east of row of tall poplar trees. Marked by spike surrounded by three 
others in concrete monument projecting 8 inches above surface of ground. 

Plane coordinates: (E), x=819,328.22 feet; y=580,494.45 feet. 
Nun (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-In fractional 

sec. 18, T. 10 N., R. 17 E. (Lexington Township), on farm of William Nun, on 
bank near shore, and southeast of southeast corner of orchard. Marked by spike 
surrounded by three others in concrete monument, marked “U. S. L. S. 1909,” 
and projecting 9 inches above surface of ground. Readings and distances from 
station to  following objects are: Southeast corner of brick house, 134’40’30”; 
post at southeast corner of orchard, 180°33’, 64.5 feet; 6-inch birch tree (over 
bank), 263’10’, 53.6 feet; and east peak of Granger’s barn, 67OO0’2W’. 

Plane coordinates: (E),z=802,379.99 feet; y=657,447.65 feet; grid azimuth 
to Granger’s barn, east peak=66’13’36”.* 

Hyde (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-About 4 miles 
north of Lexington, in north part of sec. 7, T. 10 N., R. 17 E. (Lexington Town- 
ship), on bank near shore, on farm of Erwin Hyde. Marked by spike surrounded 
by three others in concrete monument, marked “U. S. L. S. 1909,” and projecting 
6 inches above surface of ground. Azimuths and distances from station to follow- 
ing objects are: Adventist Church, 16O14’19’’; schoolhouse, 116O36’09’’; Port 
Sanilac Lighthouse, 175’50’35”; blazed 6-inch wild cherry tree, 249’09’, 26.9 
feet; blazed 4-inch wild cheery tree, 272O35’, 17.9 feet; 12-inch elm tree in field, 
110’41’; and &inch elm tree in field, 185’25’. 

Plane coordinates: (E), x=802,520.83 feet; y=666,884.87 feet. 
Jackman (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-About 2 

miles south of Lexington, in sec. 8, T. 9 N., R. 17 E. (Worth Township), on bank 
near shore, 18.0 feet south of north section line, and 26.5 feet west of fence along 

539,956 feet. 

1 No check on this position. 
This azimuth has been computed by the first formula (p. 171), neglecting the second tern. 

For notes in regard to marking of stations see p. 167. 
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bank. Marked by spike surrounded by three others in concrete monument, 
marked “U. S. L. s. 1909,” and projecting 8 inches above surface of ground. 
Azimuths from station t o  following objects are: Lexington, tallest church, 
169’23’39”; and schoolhouse, 165’55’49”. In 1914 i t  was reported that station 
mark was found dug out of ground. 

Plane coordinates: (E), z=804,512.83 feet; y=636,353.50 feet; grid azimuth 
to Lexington, tallest church= 168’36’40”.* 

Croswell, Croswell Sugar Co.; stack (U. S. L. S.) (Sanilac County, U. S. Lake 
Survey, 1908).-Plane coordinates: (E), s=779,791.33 feet; y=645,429.64 feet. 

Port Sanilac, Catholic Church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 
1908).-Plane coordinates: 1 (E), s=782,732 feet; y=704,762 feet. 

Port Sanilac, Methodist Church (U. S. L. S.) (Sanilac County, U. S. Lake 
Survey, 1908).-Plane coordinates: 1 (E), s=798,107 feet; y=705,693 feet. 

Port Sanilac, Congregational Church (U. S. L. S.) (Sanilac County, U. S. Lake 
Lake Survey, 1908).-Plane coordinates: 1 (E), 2=797,359 feet; y=705,541 feet. 

Port Sanilac Lighthouse (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 
1908).-Plane coordinates: f (E), z=799,241 feet; y=704,987 feet. 

Greenan (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-In sec. 26, 
T. 13 N., R. 15 E. (Marion Township), on land owned by John Greenan, on fence 
line y4 mile north of southeast corner and 3.3 feet west of west road fence on east 
side of section. Marked by spike surrounded b y  three others in concrete monu- 
ment, marked “U. S. L. S. 1909,” and projecting 1 foot above surface of ground. 
Azimuths from station to following objects are: Church, 1 mile south, 359’07’40”; 
Forestville, Lutheran Omrch, 185’37’35”; and Richmondville, stack, 228’33’40“. 

Plane coordinates: (E), s=768,125.06 feet; y=742,457.08 feet; grid azimuth 
to  Forestville, Luthern Church= 184’55‘45’’.** 

Basler (U. S .  L. S.)  (Sanilac County, U. S. Lake Survey, 1909).-In northwest 
corner of SWM sec. 29, T. 12 N., R. 16 E. (Sanilac Township), on farm of Charles 
Basler, just east of road in northwest corner of apple orchard, 24.4 feet southeast 
of apple tree in northwest corner of orchard, 23.2 feet south, 19.6 feet north, and 
19.0 feet northeast of other apple trees, and 22.4 feet east of cherry tree. Marked 
by spike surrounded by three others in concrete monument, marked “U. S. L. S. 
1909,” and projecting 8 inches above surface of ground. Following azimuths are 
from station: Forester, town hall, 210’26’36”; Forester, church, 209’50’52’’; Port 
Sanihc ,  Congregational Church, 288’33’46‘’; and Catholic Church, west of Port 
Sanilac. 336’52‘42’‘. 
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Plane coordinates: (E), s=779,906.00 feet; y=711,157.07 feet; grid azimuth 
to  Forester, town hall=209’43‘05”.** 

Wendt (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-Near center 
of NE% sec. 13. T. 14 N., R. 15 E., on land owned bv Mr. Wendt. 50.5 feet south- 
east of northeast corner of H. J. Trace’s woods, 19.5”feet east of post in line fence, 
and 20.4 feet north of 10-inch birch tree. Marked by spike surrounded by three 
others in concrete monument, marked “U. S. L. S. 1909,” and projecting 10 
inches above surface of ground. Following readings are from station: Lutheran 
Church, 223’38’; Catholic Church, 246’25‘; Lynnwood, church, 110’23’; and 
corner stone in road, 311°24’, distance (stadia), 1,770 feet. 

Plane coordinates: (E), r=770,645.51 feet; y=787,558.97feet. 
Quast (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-About 3 miles 

north of Richmondville, in NWM sec. 32, T. 14 N., R. 16 E., on high bank on shore, 
15 feet west of north-and-south fence, and 320 feet south of corner post at east- 
and-west fence, on land owned by Mrs. Louise Quast. Marked by spike sur- 
rounded by three others in concrete monument, marked “U. S. L. S. 1909,” and 
projecting 10 inches above surface of ground. Following azimuths are from 
station: Post at fence corner, 163’43’; Richmondville, stack, 354’18’; Forester, 
church, 349’42‘; and Pott’s store, flag, 169’31’. 

Plane coordinates: (E), s=782,998.57 feet; y=773,358.15 feet. 
Conklin (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).-About 2 

miles north of Forester, on bank near lake shore, just south of mouth of Allen 
Creek, near northeast corner of sec. 33, T. 13 N., R. 16 E. (Forester Township), 
at intersection of north-and-south and east-and-west fences, 33 feet south of 
clump of small birch trees, 18 feet west of another clump of birch trees, 15.5 feet 
northwest of fence post, and 14.3 feet northeast of another fence post. Marked 

1 No check on this position. 
*This azimuth has been computed by the flrst formula (p. 1711, neglecting the second term. 
**This azimuth has been computed by the first formula (p, 171), using both terms. 
For notes in regard to marking of stations see p. 167. 
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by spike surrounded by three others in concrete monument, marked “U. S. L. S. 
1909,” and projecting 1 foot above surface of ground. Azimuths from station 
to following objects are: Richmondville, stack, 166’58’20”; Forester, tom hall, 
345’20’10”: and Forester. church. 347’00’11”. 

Plane coordinates: (E], x=788,545.85 feet; y=742,162.89 feet; grid azimuth 

Forester, church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1909).- 

Forester, town hall (U. S. L. S.) (Sanilac Countv. U. S. Lake Survev. 1908).- 

to Forester, town hall=344’35’11“.** 

Plane coordinates:’ (E), x=791,180 feet; y=731,394 feet. 
”, 

Plane coordinates:’ (E), z= 791,496’feet; y=731,461 feet. 
Deckerville, Presbyterian Church (U. S. L. S.) (Sanilac County, U. S. Lake 

Survey, 1908).-Plane coordinates:’ (E), x=746,259 feet; y=739,819 feet. 
Deckerville, school (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 1908).- 

Plane coordinates:’ (E), x=748,530 feet; y=740,142 feet. 
Richmondville, church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1909).-Plane coordinates:’ (E), x=784,202 feet; y=757,387 feet. 
Richmondville. school (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1909).-Plane coordinates:l (E), z=783,454 feet; y=757,233 feet. 
Argyle, Catholic Church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1906).-Plane coordinates:’ (E), x= 693,779 feet; y=752,469 feet. 
Palms, Catholic Church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1906).-Plane coordinates:l (E), s=738,758 feet; y=771,697 feet. 
Freiburger, Lutheran Church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1906).-Plane coordinates:’ (E), x= 699,774.feet; y=774,842 feet. 
Forestville, Lutheran Church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1909).-Plane coordinates:’ (E), s=772,155 feet; y=789,183 feet. 
Forestville, Methodist Church (U. S. L. S.) (Sanilac County, U. S. Lake Survey, 

1909).-Plane coordinates:’ (E), x=766,495 feet; y=789,043 feet. 
Parisville, Catholic Church (U. S. L. S.) (Huron County, U. S. Lake Survey, 

1906).-Plane coordinates: (E), s=729,275.30 feet. y=811,361.27 feet. 
German Lutheran Church (U. S. L. S.) (Sanilac bounty, U. S. Lake Survey).- 

Plane coordinates:’ (E), z=696,080 feet; y=822,110 feet. 
Page Milk Co., stack (U. S. L. S.) (Sanilac County, U. S. Lake Survey).-Plane 

coordinates:’ (E), s=694,772 feet; 
Bad Axe, church (U. S. L. S.) &<ron County, U. S. Lake Survey, 1906).- 

Plane coordinates:’. (E), x= 677,354 feet; y=840,589 feet. 
Bad Axe, standpine (U. 5. L. S.) (Huron County, U. S. Lake Survey, 1906).- 

Plane coordinates:’ (E), x= 676,797 feet; y=839,468 feet. 
Bad Axe, school (U. S. L. S.) (Huron County, U. S. Lake Survey, 1906).- 

Plane coordinates:’ (E), x=677,297 feet; y=840,351 feet. 
Stafford (U. S. L. S.) (Huron County, U. S. Lake Survey, 1908).-In SWg 

SEg sec. 23, T. 18 N., R. 14 E. (Huron Township), on farm of W. R. Stafford, 
and west of Huron district schoof,No. 5. Marked by spike in concrete monu- 
ment, marked “U. S. L. S. 1906. Following readings and distances are from 
station: Pointe aux Barques Lighthouse, 317’13’10”- Port Hope, elevator, 
75’06’40’’; district school No. 5, 56’55’20”; Redman, ciurch, 165’22’55”; fence 
corner, 74O20’, 1,016 feet; and fence corner, 173’22’, 691 feet. 

Plane coordinates:’ (E), x=729,399 feet; y=903,448 feet. 
Port Hope (U. S. L. S.) (Huron County, U. 8. Lake Survey, 1908).-In N E 5  

NE% sec. 2, T. 17 N., R. 14 E. (Bloomfield Township), on land owned by Aug. 
Shave, 206 feet from center of east-and-west road, 210 feet from north-and-south 
fence, 709 feet from center of north road, 759 feet from center of south road, and 
456 feet from corner of William Sherrett’s house. Marked by spike in concrete 
monument, marked “U. S. L. S. 1908.” Following readings and distances are 
from station: Redman, church 262’20’45”; Port Hope, church, 208’19’40”; and 
fence corner I/s mile west of section corner, 57’00’00’’, 272 feet. 

Plane coordinates: (E), x=731,361.70 feet; y=892,192.62 feet. 
Rubicon (U. S. L. S.) (Huron County, U. S. Lake Survey, 1908),.-In SWg 

SE>i sec. 19, T. 17 N., R. 14 E. (Rubicon Township), in partially cleared field 
beIonging to  Martin Gannon. Marked by concrete monument, marked “U. S. 
L. S. 1908,” projecting 4 inches above surface of ground. Following azimuths and 
distances are from station: Port Hope, Lutheran Church 203’33‘09”; Port Hope, 
German Reform Church, 207’39’; Port Hope, brick smokestack, 208’22‘; fence 

807,333 feet. 

1 No check on this position. 
**This azimuth hss been computed by the first formuln (p. 171), using both terms. 
For notes in regard to marking of stations see p. 167. 
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corner K mile west of southeast section corner, 348’09’, 647 feet; north-rtndaouth 
fence, 266’09‘, 117 feet- and Harbor Beach Lighthouse, 297’38’. 

Plane coordinates: (A) x=741,898.39 feet; 872,410.44 feet. 
Huron (U. S. L. S.) (Huron County, U. & T a k e  Survey, 1908).-In SWg 

SW% sec. 2, T. 18 N., R. 14 E. (Huron Township), on north side of shore road, 
315.5 feet east of section-line road (south to  Redman), 17.8 feet from southeast 
fence line, and 46.0 feet from northwest fence line, and at base of pine tree 33 feet 
high. Marked by concrete monument. Following readings and distances are 
from station: Grindstone, elevator, 22’32‘50“; triangle-blazed 10-inch beech tree, 
243’34‘, 11.5 feet; triangle-blazed &inch birch tree, 62’15’, 21.0 feet; southeast 
corner of road to  Redman, 15’50’, 315.5 feet; Cleveland Co. stack, 24’38’50’’; 
Pointe aux Barques Lighthouse, 159’25’30”; and Port Hope, tallest church, 
226“13‘20’‘. 

Plane coordinates: (E), z=726,062.02 feet- y=919,547.95 feet. 
Port Hope, Lutheran Church (U. S. L. S.) (duron County, U. S. Lake Survey).- 

Plane coordinates:t (E), x=749,732 feet- y=890,940 feet. 
Port Hope, Methodist Church (U. S. L. S.) (Huron County, U. S. Lake Sur- 

vey) .-Plane coordinates:‘ (E), s=750,333 feet; y=890,466 feet. 
Port Hope, Presbyterian Church (U. S. L. S.) (Huron County, U. S. Lake 

Survey).-Plane coordinates:’ (E), z=750,508 feet; y=891,261 feet. 
Port Austin Lighthouse (U. S. L. S.) (Huron County, U. S. Lake Survey).- 

Plane coordinates: (E), s=679,808.72 feet; 
Pointe aux Barques (U. S. L. S.) (Huron & z n t y ,  U. S. Lake Survey, 1908).- 

On Pointe aux Barques, beside isolated rock known as Turnip Rock, in T. 19 N., 
R. 13 E. (Port Austin Township), near corner of cobblestone fence, and about 35 
feet from the falling bank. Marked by cross in bedrock about 1% feet below sur- 
face of ground. Upper mark is 6-inch drain tile projecting about 8 inches above 
nurface of ground. Following readings and distances are from station: Port 
Austin Lighthouse, 190’23’30”. triangle-blazed 6-inch oak tree, 151”2’00” 
18.4 feet; southeast corner of ThcBride’s house, 129’30’00”, 116.6 feet; nortd 
corner of lighthouse property, 75’55’00”, 406 feet; triangle-blazed 6-inch oak tree, 
302’20’00”, 23 feet. 

Plane coordinates: (E), z=685,893.46 feet; y-36,661.02 feet. 
Port Austin, Roman Catholic Church (U. S. L. S.) (Huron County, U. S. Lake 

Survey) .-Plane coordinates:’ E), s=679,319 feet; y=928,266 feet. 

northwest of Harrisville, in Haynes Township, and on farm owned by Mr. Tovey. 
Marked by spike in top of concrete monument marked “U. S. L. S. 1905.” 

Plane coordinates:’ (E), s=593,463 feet- y=1,161,324 feet. 
Pierson (U. S. L. S.) (Alcona County, U. 8. Lake Survey, 1905) .-About 5 miles 

north of Harrisville, in Haynes Township, about 1 mile southwest of Pierson’s 
house, on highest point of hill. Marked by spike in top of concrete monument 
marked “U. S. L. S. 1905.” 

941,736.38 feet. 

Tovey (U. S .  L. S.) (Alcona d ounty, U. S. Lake Survey, 1905).-About 3 miles 

Plane coordinates:‘ (E), %=593,251 feet; y=1,175,313 feet. 

EAST SHORE OF LAKE MICHIGAN. SOUTHERN SECTION 

Principal points 

Bald Tom 2 (Berrien County, H. C. Warwick, 1932).-About 3% miles soutkt 
west of Bridgman, 3.5 miles northwest of New Troy, 0.5 mile from shore of Laeh 
Michigan, 0.5 mile northwest of U. S. Route 12, on highest dune in vicinity known 
=Bald Tom and Tower Hill, on easterly end of highest ridge of dune, almost in line 
with macadam road coming north from Sawyer and crossing U. S. Route 12 
obliquely just south of station, and 15 feet southwest of brushy knoll which is 
highest point of dune. To reach from ‘Bridgman, go south 2.8 miles on U. S. 
Route 12 to Saw Bridge Lunch Shoppe, go across field to  northwest of Lunch 
Shoppe about 200 yards to mouth of large covered ditch, and (end of truck travel), 
cross ditch; climb small steep sand ridge to right, and follow up along crest about 
500 yards to  top of dune and station site. Marked by standard station disk 
cemented in top of 11-foot section of 3-inch pipe sunk 9 feet into ground and 
anchored in 2 feet of concrete. Reference mark No. 1 is standard reference disk 
in tile and concrete, note 13a, just off crest to east of station, on trail, and 36.38 
feet from station in azimuth 255’18‘. Reference mark No. 2 is standard refer- 
ence disk in concrete, note Ila,  projecting 3 inches, 52.7 feet northeast Of north- 

1 No check on’this position. 
For notes in regard t o  marking of stations see p. 167. 
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east corner of Saw Bridge Lunch Shoppe, 46.4 feet west of Route 12,8.5 feet north 
of I. & M. E. power pole, and 584.802 meters (1,918.64 feet) from station in azimuth 
296’00‘24‘’. Reference mark No. 3 is standard reference disk in tile and concrete, 
note 13a, on south slope of dune, just off crest, and 32.71 feet from station in 
azimuth 44’40’. Azimuth mark is standard reference disk in concrete, note lla, 
projecting 4 inches, 26.8 feet west of west edge of U. S. Route 12, 29.1 feet south- 
east of I. & M. E. power pole, 40.9 feet right angle to  center line of macadam 
crossroad coming north from Sawyer, 120 yards northeast of Swedish Coffee Cabin, 
and 953.024 meters (3,126.71 feet) from station in azimuth 0’13’02”. Distance 
between reference mark No. 2 and azimuth mark is 874.802 meters (2,870.08 feet). 
Azimuth from station to  New Carlisle, municipal water tank, finial Zight is 
341’57’10’’; and to Three Oaks, Warren Featherbone Co., water tank, 4’49‘21‘’. 
Station is in approximate location of station Bald Tom (U. S. L. S.) which was not 
recovered. Old reference post, described as N. 74’12‘ E., distant 22.25 meters 
(73.0 feet), was recovered in leaning position, and probably will soon be destroyed 
by erosion of hill. Due to its location, i t  was not possible to tie in to present 
station. 

Plane coordinates: (C), z=268,727.59 feet; y=148,837.31 feet; grid azimuth to 
azimuth mar“O047’05’’.* 

David (Berrien County, H. C. Warwick, 1932).-About 5 miles north of 
Buchanan, 2% miles south of Berrien Springs, on land owned by the House of 
David, on place called “Rocky Farm,” in large apple orchard, about 100 yards 
northwest of group of barns and sheds, 19 feet east of center line of dirt road through 
orchard, 28 feet southwest of northwest corner of rectangular concrete reservoir, 
and 23 feet northwest of southwest corner of wooden shed adjoining reservoir. 
Shed is used as pump house and surrounds base of windmill. To reach from 
Berrien Springs, follow U. S. Route 31 across bridge 1.5 miles to  macadam road 
leading to  west, go west 2.9 miles t o  House of David lane west of road, follow lane 
west 0.3 mile to  house, and follow orchard road about 200 yards to station site 
near reservom. Surface and underground marks are standard station disks in 
concrete, notes la and 7a. Upper mark is flush with ground. Reference marks 
are standard reference disks in concrete, note lla, flush with ground. No. 1 is 
30 yards north of reservoir in orchard, and 103.8 feet north of station in azimuth 
194’52‘. No. 2 is 40 yards west of reservoir, and 101.08 feet from station in 
azimuth 64’04’. Azimuth from station to Berrien Springs, silver municipal water 
tank, finial, is 183’28’53”; and t o  Niles, municipal standpipe, 311’34’56”. 

Plane coordinates: (C), %=337,411.39 feet; y= 149,610.30 feet. 
Stephensville (Berrien County, H. C.  Wamck ,  1932).-About 0.5 mile due 

west of Stevensville, 5.0 miles north of Bridgman, about 75 feet southwest of small 
high knoll, summit of which is highest point in vicinity, 300 feet north of inter- 
section of U. s. Route 12 and macadam road leading east to Stevensville, 83.3 feet 
west of large brick posts at entrance t o  brick bungalow owned by W. A. Friesl, 
36 feet west of center line of U. S. Route 12, and 20 feet east of east edge of wooded 
slope on west side of road. Surface and underground marks are standard station 
disks in concrete, notes la and 7a. Upper mark is 2 inches below surface. Refer- 
ence and azimuth marks are standmd reference disks in concrete, note lla. 
No. 1 projects 3 inches, and is on west edge of highway right-of-way, 100 feet 
northwest of high knoll mentioned above, 35.5 feet west of center line of U. S. 
Route 12, 48.2 feet south by west of last white post in guard rail on west side of 
highway, at edge of wooded area, and 187.00 feet from station in azimuth 180’39‘. 
No. 2 projects 3 inches, is on east edge of right-of-way, 15 feet south of southern- 
most brick post marking entrance to  driveway leading to W. A. Fried’s home, 
just west of flower garden to south of bungalow, 44.8 feet east of center line of 
highway,.5 feet north of a n  I. & M. E. power pole, 75 feet southwest of southwest 
corner of house, and 104.97 feet from statim in azimuth 310’07’. Azimuth m r k  
projects 4 inches, and is about opposite center of curve in highway, 125 feet east 
of Red Top Inn which is on small hill west of U. S. Route 12,48 feet east of center 
line of U. S. Route 12, 21 feet west of west edge of vineyard, 6.8 feet northeast 
of I. & M. E. power pole, and approximately 0.2 mile from station in azimuth 
358’29’04”. 

Plane coordinates: (C), z=288,379.08 feet; y= 188,752.88 feet; grid azimuth 
to azimuth mark=359’00’21’’.* 

This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations seep. 16i. 
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Divis (Berrien County, H. C. Warwick, 1932).-About 12 miles northeast of 
Berrien Springs, 10 miles east of Benton Harbor, in SEg sec. 23, T. 4 S., R. 17 W., 
Bainbridge Township, on land owned and occupied by F. J. Divis, at junction of 
two grassy lanes which separate cultivated fields, about 25 feet south of south 
edge of cultivated field, 29 feet west of west edge of cultivated field, 28 feet north 
of north end of cultivated patch of dewberries, 20 feet northwest of group of 
small trees, approximately 250 yards north of section of woods, and 100 yards 
southeast of highest part of hill. To reach from Benton Harbor, follow Route 
M-139 southeast 1.0 mile to point where it turns south, continue southeast 1.1 
miles on county road towards Sodus t o  paved crossroads, turn east onto Napier 
road, follow east 8.5 miles to Niles-Watervliet road, roceed east 0.5 mile to 
narrow road leading north, proceed north 0.65 mile to  &vis' house on right, and 
follow lane east 0.25 mile to station site. Surface and underground marks are 
standard station disks in concrete, notes la and 7a. Upper mark is flush with 
surface. Reference and azimuth marks are standard reference disks in concrete, 
note lla. No. 1 is flush with ground, in north-south lane, 7 feet east of east edge 
of cultiyted field, 3 feet south of small tree, and 185.5 feet from station in azimuth 
185'26 . No. 2 is flush with ground in east-west lane, about 15 feet north of north 
end of cultivated strawberry patch, and 175.3 feet from station in azimuth 96'20'. 
Azimuth mark projects 6 inches, and is 6 feet south of hickory tree, 30 feet east of 
center of north-south dirt road, 60 feet south of fence corner, 130 feet southwest 
of red barn, and approximately 0.6 mile from station in azimuth 228'31'00". 

Plane coordinates: (C), z=365,046.24 feet; y=219,S77.64 feet; grid azimuth to 
azimuth mark = 228'51'00''.* 

Henley (Berrien County, H. C. Warwick, 1932).-About 2 miles due north of 
Benton Harbor, on property owned by Dr. Henley, on ridge which parallels lake, 
about 250 yards west of road leading t o  Benton Harbor, 100 feet west of west edge 
of large vineyard, 200 yards west of gray church, 250 yards northwest of small 
house with large brick chimney, 75 feet southwest of summit of brushy knoll which 
is highest point in vicinity, 14 feet east of edge of bluff, 17 feet west of 4 trees 
grouped together in very small area, and 65 feet southwest of similar group of 5 
trees. To reach from Benton Harbor, cross tracks at northeast end of Pere 
Marquette Railway station, follow paved street north and northeast past Baker- 
Vawter plant 2.05 miles to  Dr. Henley's home, which is large house on hill on east 
side of road, turn west into lane opposite house, continue to small house with 
large chimney at south side of vineyard, continue along vineyard to ridge on lake 
shore and go north about 120 yards up ridge to  station site. Surface and under- 
ground marks are standard station disks in concrete, notes l a  and 7a. Upper 
mark projects 3 inches. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 4 inches, and is east of and at foot of 
brushy knoll mentioned above, and 80.60 feet (slope) from station in azimuth 
255'04'. No. 2 projects 5 inches, and is about 100 feet west of vineyard, 20 feet 
east of bluff, in depression near base of ridge, and 119.30 feet (slope) from station 
in azimuth 32'27'. Azimuth mark projects 6 inches, is on west side of road leading 
to  Benton Harbor, in line with row,of maple trees, 10 feet south of nearest tree, 
165 feet north of east-west crossroad, 31 feet west of center line of main road, and 
ap  roximately 0.2 mile from station in azimuth 358O11'19''. 

h a n e  coordinates: (C), x=310,302.67 feet; y=237,239.13 feet; grid azimuth to 
azimuth msrk=358'39'29''.* 

Van Auken (Van Buren County, H. C. Warwick, 1932).-Three miles northeast 
of Hartford, in SEX sec. 35, T. 3 S., R. 16 W., Bangor Township, on northwest 
end of prominent barren sand hill which forms part of range known as the Webster 
Hills, on land owned by D. E. Van Auken, who lives about K mile west of hill, and 
120 yards north of road. Hill is fast  disappearing due to  wind erosion. .To reach 
from Hartford, follow Van Buren County Route 687 north 2.7 miles to crossroads, 
turn east onto gravel road and follow 1.7 miles to top of high sand hill and station 
site. Surface and underground marks are standard station disks in concrete, 
notes la and 7a. Reference and azimuth marks 
are standard reference disks in concrete, note lla. No. 1 projects 4 inches, and 
is in edge of small patch of grape vines, 7 feet lower than station mark, and 
53.72 feet (slope) from station in azimuth 240'38'. No. 2 projects 4 inches, and 
is on ridge, 174.29 feet (slope) from station in azimuth 346'31'. Azimuth mark 
projects 8 inches, and is 1 foot north of Mr. Ottinger's north property line fence, 
106 feet east of east side of Mr. Ottinger's house, 20 feet south of center line of 
gravel road, and 1.0 mile from station in azimuth 83'28'28". Azimuth from 
station to Watervliet, silver municipal tank, $nial, is 57'46'36''. 

Upper mafk projects 7 inches. 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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Plane coordinates: (C), z=395,858.18 feet; y=271,789.21 feet; grid azimuth to 

azimuth rnark"3'43'59''. * 
Thunder (Van Buren County, H. C. Wanvick, 1932).-On westerly tip of highest 

ridge of high prominent and well-known sand dune called Thunder Mountain, 
about 11.5 miles north of Benton Harbor, in NE% sec. 36, T. 2 S., R. 18 W., and 
on land owned by Lulu Burgess who lives at foot of dune. To reach from Benton 
Harbor, go north 11.4 miles on U. S. Route 31 to  Roger's Creek, turn west onto 
dirt road just north of creek, continue 200 yards to  point where road leads down 
hill, and end of truck travel, and follow trail leading up Thunder Mountain just 
to right of road at this point. Marked by standard station disk cemented in top 
of 11-foot section of 3-inch pipe which is sunk 9 feet into ground and anchored in 2 
feet of concrete. Reference mark No. 1 is standard reference disk in tile and con- 
crete, note 13a, flush with ground, on east edge of right-of-way of U. s. Route 31, 
18.3 feet east of east edge of concrete, on fill over Roger's Creek, slightly north of 
west of north end of east concrete culvert abutment under fill, and 397.500 meters 
(1,304.13 feet) from station in azimuth 324'34'38". Reference mark No. 2 is 
standard reference disk in concrete, note lla, projecting 3 inches, and is on west 
slope of dune, 5 feet lower than station, and 64.49 feet from station in azimuth 
109'47'. Azimuth mark is standard reference disk in tile and concrete, note 13a, 
projecting 4 inches, and is on east edge of right-of-way of U. S. Route 31, about 800 
feet north of dirt road running west to lake shore, 29 feet east of center of concrete, 
and 473.155 meters (1,552.34 feet) from station in azimuth 291'34'16". Distance 
between reference mark No. 1 and azimuth mark is 257.738 meters (845.60 feet). 
Azimuth from station to St. Joseph, pierhead, rear range light, is 37'43'54". 

Plane coordinates: (C), s=338,107.25 feet; y=276,062.23 feet; grid azimuth to 
azimuth mark= 291'58'24''.* 

Bangor (Van Buren County, H. C. Wanvick, 1932; 1934).-About 1% miles 
northeast of Bangor, in S W g  sec. 5, T. 2 S., R. 15 W., Arlington Township, on 
land owned and occupied by Frank Seely who lives 1/4 mile south of station, on 
highest summit of hill in orchard, in line with north-south row of apple trees which 
is first row east of row of cherry trees, and about 20 feet west of small peach tree 
which stands alone between rows. To reach from Bangor, go north 0.15 mile 
from point where Route M-43 turns south in Bangor, turn east onto gravel road, 
go 1.1 miles to Seely's house on north side of road, turn north past Seely's house, 
and go between row of trees y4 mile t o  station site at top of hill. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark is 12 inches below surface. Reference and azimuth marks are stand- 
ard reference disks in concrete, note l la .  No. 1 projects 4 inches, and is 24.745 
meters (81.18 feet) from station in azimuth 24'00'. No. 2 projects 4 inches, and 
is 22.567 meters (74.04 feet) from station in azimuth 135'57'. Azimuth mark 
projects 6 inches, and is 27 feet south of center line of east-west section-line road, 
about 250 feet southeast of large red barn, 6 inches north of south right-of-way 
fence of road, 0.1 mile east of cemetery, and approximately 0.5 mile from station in 
azimuth 314'57'46''. Azimuth from station to Bangor, black municipal tank, 
finial is 68'32'35''. 

Plane coordinates: (C), z=408,358.52 feet; y=299,036.68 feet; grid azimuth 
to azimuth mark = 315'1 1'27''. * 

Brandywine (Van Buren County, H. C. Warwick, 1932).-About 17 miles 
northeast of Benton Harbor. about 6 miles south of South Haven, in northeast 
corner sec. 5, T. 2 S., R. 17 W., Covert Township, and on east end of highest part 
of prominent sand dune situated about midway between U. S. Route 31 and Lake 
Michigan. To  reach from either Benton Harbor or South Haven, follow U. S. 
Route 31 to  dune which is 0.7 mile north of highway bridge over Brandywine 
Creek. Marked by standard station disk cemented in top of 11-foot section of 
3-inch iron pipe which is sunk 10 feet into ground and anchored in 2 feet of con- 
crete. Reference and azimuth marks are standard reference disks in tile and 
concrete, note 13a. No. 1 projects 6 inches, and is near top of dune, down 30-foot 
slope, on crest of ridge (north side of which is very steep), and 210.2 feet (slope) 
from station in azimuth 157'58'. No. 2 is flush with ground, east of U. S. Route 
31, 62.1 feet southeast by east of center of east end of concrete culvert, 42.6 feet 
north of 6-inch wild-cherry tree which is half-way up north slope of sand dune 
which runs perpendicular t o  highway, and 904.705 feet (computed) from station 
in azimuth 289°18'02". KO 3 projects 6 inches, and is down 5Bfoot slope, on 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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crest of small ridge, 20 feet east of small group of trees, and 143.3 feet (slope) 
from station in azimuth 21’41’. Azimuth mark is flush with ground, 91 feet east 
of east edge of concrete of highway, 25 feet east of east edge of cut, 41 feet north- 
east of wild-cherry tree near edge of cut, and 787.912 feet (computed) from station 
in azimuth 242’32‘04”. Azimuth from station to  South Haven, Everett Piano 
Co., water tank, is 198°16’02’’ to  Watervliet, silver municipal tank, finial 345’54’03” 
and to  South Haven, pierhead front range light, 191’13‘06‘’. In  1937 the station 
was reported lost. 

Plane coordinates: (C), x=349,046.26 feet; y=301,304.98 feet; grid azimuth 
t o  azimuth mark”42’54’37’’. * 

Leifsen (Allegan County, H. C. Warwick, 1932) .-Six miles northeast of Grand 
Junction, about 100 yards northeast of northeast corner of cemetery, in SEM 
sec. 19, T. 1 N., R. 14 W., Lee Township, on land owned and occupied by Anker 
Leifsen, on high summit Y, mile southwest of his buildings, and 195 feet north of 
center line of east-west gravel road along southern boundary of his property. 
To reach from Grand Junction, follow County Route 677 north 2.3 miles t o  cross- 
roads at railroad tracks, turn east across railroad tracks, and proceed east and 
north 5.9 miles to  small cemetery on south side of road. Marked by standard 
station disk in drill hole in boulder, note 4, flush with ground. Reference and 
azimuth marks are standard reference disks in concrete, note l l a .  No. 1 projects 
12 inches, is in right-of-way of road, 238 feet east of center of concrete culvert 
headwall, 38 feet north of center line of gravel road, 4 feet west of 18-inch maple 
tree, and 242.55 feet (slope) from station in azimuth 309O12’. No. 2 projects 8 
inches, is about 7 feet east of 18-inch maple tree, 68.6 feet north of fence along 
north side of cemetery, and 234.18 feet (slope) from station in azimuth 48’25’. 
Azimuth mark projects 3 inches, is in right-of-way of road, 0.2 mile north of 
Leifsen’s building, 2 feet east of Leifsen’s east property line fence,. 27 feet west of 
center line of gravel road. and 0.5 mile from station in azimuth 214’52’18’’. 

Plane coorchates: (Cf, x=433,227.12 feet; y=345,635.35 feet;grid azimuth to 
azimuth mark=215’02’19’ I.* 

Catt (Allegan County, H. C. Warwick, 1932).-About 6 miles north of South 
Haven, on land owned and occupied by M. B. Catt, in SWY, sec. 7, T. 1 N., R. 
16 W.. Casco Townshiv, in ovening in old a ~ v l e  orchard situated between two 
housesowned by Mr. Catt, 110.7 fegt southea&-of southeast corner of house occu- 
pied by Mr. Catt, 117 feet south of center line of Route M-406, 142 feet north of 
north face of large red barn, and 105.5 feet west of vacant house owned by M. B. 
Catt. To  reach from South Haven, go north 6.1 miles on U. S. Route 31 to junc- 
tion with Route M-406, turn east on to Route M-406, and go 0.15 mile to  station 
site. Surface and underground marks are standard station disks in concrete, 
notes la and 7a. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 is flush with 
ground, at east edge of garden just south of house occupied by Mr. Catt, 54.2 feet 
south of southeast corner of house, 48 feet west of center line of lane running from 
highway to  barns, and 145.40 feet from station in azimuth 39’59’. No. 2 projects 
4 inches, is at west edge of orchard, 36 feet south of center line of highway, 107.6 
feet north of northwest corner of house at west edge of orchard, and 100.78 feet 
from station in azimuth 142’05’. Azimuth mark projects 4 inches, is 27.3 feet 
east of center line of U. S. Route 31, about 50 feet south of crest of small hill, 15.6 
feet north of small maple tree, about 400 feet north of filling station, about 1,600 
feet north of junction of U. S. Route 31 and Route M-406, and approximately 
0.3 mile from station in azimuth 187’29’30”. 

Plane coordinates: (C), z=366,860.71 feet; y=358,832.59 feet; grid azimuth 
to  azimuth mark= 187’49’30”.* 

Walker (Allegan County, H. C. Warwick, 1932).-About 8 miles west of 
Allegan, 7 miles southeast of Fennville, in SEg sec. 19, T. 2 N., R 14 W., Valley 
Township, on low wooded sand hill, 100 yards southwest of highest summit of 
hill, 75 yards north of narrow sand road which leads to station, and about 250 

To reach from Fennville, follow Route 
&-89 south 3 miles and east 4% miles to  gravel road leading south, proceed south 
1.0 mile t o  narrow sand road to  east, proceed east 0.65 mile to triangular blaze 
on 16-inch oak tree on north edge of road, and follow blazes northeast about 125 
yards to  station site. Surface and underground marks are standard station 
disks in concrete, notes la and 78. Upper mark projects 2 inches. Reference 
marks are standard reference disks in concrete, note lla. No. 1 projects 2 inches, 

‘This azimuth has been computed by the 5rst formula (p. 1711, neglecting the second term. 
For notes in regard t o  marking of stations see p. 167. 

Upper mark is flush with ground. 

ards east of deserted yellow house. 
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and is 81.39 feet from station in azimuth 219’45‘. No. 2 projects 6 inches, and 
is 83.03 feet (slope) from station in azimuth 308’38’. 

Plane coordinates: (C), z=432,086.50 feet; y=377,545.02 feet. 
Johnston (Allegan County, H. C. Warwick, 1932).-About 14 miles ‘north of 

South Haven, about 3 miles south of Douglas, in NE% sec. 32, T. 3 N., R. 16 
W., Saugatuck Township, on property of H. W. Johnston, on small sand ridge 
covered with sassafras, 86 feet west of center line of U. S. Route 31, just north 
of apple orchard, and 38 feet north of northernmost tree in orchard. To  reach 
from South Haven, go north 14.9 miles on U. S. Route 31 to  junction with Route 
M-83, and continue north 0.7 mile on U. S. Route 31 to station site. Surface 
and underground marks are standard station disks in concrete, notes la and 7a. 
Upper mark is flush with ground. Reference and azimuth marks are standard 
reference disks in concrete, note lla. rojects 3 inches, is at west end of 
apple orchard, 59.0 feet east of center line of 6. S. Route 31, 56.1 feet northeast 
of 14-inch maple tree, and 171.65 feet from station in azimuth 236’28’. No. 2 
projects 10 inches, is 40.0 feet east of center line of U. S. Route 31, 14 feet north- 
west of apple tree, and 199.60 feet from station in azimuth 319’34’. Azimuth 
mark is flush with ground, on land owned by Mr. Barthelmess, at east edge of 
berry patch, 36.5 feet west of center line of U. S. Route 31, 8 feet south of tele- 
phone pole, 7 feet north of 10-inch maple tree, 200 feet southeast of farmhouse 
owned by Mr. Barthelmess, 200 feet southwest of farmhouse owned by Mr. 
Chase, and approximately 0.15 mile from station in azimuth 182’19’04”. 

Plane coordinates: (C), z=375,699.54 feet; y=402,536.85 feet; grid azimuth to 
azimuth mark= 182’37’49”.* 

Kotman (Allegan County, H. C .  Warwick, 1932).-About 4.5 miles northeast 
of Saugatuck, in SW>< sec. 31, T. 3 N., R. 15 W., Fillmore Township, on land 
owned and occupied by Harm Kotman, 34 feet south of barn, 38 feet north of 
center line of County Route 436, and 22.5 feet northwest of barbed-wire fence 
corner. To  reach from Saugatuck, follow U. S. Route 31 north 2.4 miles from 
post office to  junction with County Route 436, and follow County Route 436 
east 2.3 miles t o  station site. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark is flush with ground. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 6 inches, is in County Route 436 right-of-way, 21 feet south of 
center line, 11 feet east of fence corner, 9 feet northeast of hedge tree, and 130.39 
feet from station in azimuth 295’09’. rojects 2 inches, is in northwest 
corner of cherry orchard, directly south of &tman’s house, 27 feet south of 
center line of County Route 436, 10 feet north of northwest corner tree, 11 feet 
east of fence corner, and 174.77 feet from station in azimuth 67’17’. Azimuth 
mark projects 6 inches, is in north-south road right-of-way, 15 feet east of center 
line of gravel road, 7 feet south of telephone pole, and approximately 0.8 mile 
from station in azimuth 243OO5‘40’’. Azimuth from station to  East Saugatuck, 
church steeple, distant 2.0 miles, is 237’43‘53“, and to  Overisel, church steeple, 
242’09’28”. 

Plane coordinates: (C), %=398,535.24 feet; y=430,833.72 feet; grid azimuth to 
azimuth mark= 243’21’01”.* 

Meiste (Allegan County, H. C .  Warwick, 1932).-About 2.8 miles northeast of 
Hamilton, in SWY, sec. 20, T. 4 N., R. 14 W., Overisel Township, on land owned 
and occupied by Albert Meiste, 89.5 feet south of south side of barn, 32 feet north 
of center line of narrow gravel road, 58.5 feet west of 28-inch elm tree, and 39.2 
feet southwest of southwest corner of concrete under granary. To reach from 
Holland, follow Route M 4 3  southeast 8.0 miles to Hamilton, proceed north 
2.2 miles on County Route 699 to  crossroads, and go east 0.8 mile on narrow 
gravel road to  station site. Surface and underground marks are standard sta- 
tion disks in concrete, notes la and 7s. Ref- 
erence and azimuth marks are standard reference disks in concrete, note lla, 
projecting 6 inches. No. 1 is 18 feet south of center line of gravel road, 40 feet 
southeast of 30-inch elm tree, and 96.56 feet from station in azimuth 302’32’. 
No. 2 is along south wall of Meiste’s barn, and 88.25 feet from station in azimuth 
178’05’. Azimuth mark is 0.6 mile east of County Route 699, 18 feet north of 
center line of narrow gravel road, 10 feet east of telephone pole, and 0.2 mile 
from station in azimuth 90’47’07’’. High Point School is 0.75 mile from station 
in azimuth 355’18’32’’. 

Plane coordinates: (C), %=435,214.45 feet; y=441,224.08 feet; grid azimuth to  
azimuth mark=90°56’56”.* 

No. 1 

No. 2 

Upper mark is flush with ground. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167, 
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Haddock (Allegan County, H. C. Warwick, 1932).-About 4 miles north of 
Saugatuck, about 7 miles southwest of Holland in NWg sec. 26, T. 4 N., R. 16 
W., Laketown Township, on land owned by Mr. Haddock, 0.3 mile east of U. S. 
Route 31, 0.4 mile southeast of concrete store at intersection of east-west road 
and U. S. Route 31, on high point of brushy sand knoll, 120 feet west of old sand 
road leading south, 166 feet north of tar-paper house with concrete chimney, and 
24 feet south of 8-inch cherry tree which is largest tree on knoll. To reach from 
Saugatuck, go north 4.4 miles from post office on U. S. Route 31 to concrete store 
at crossroads, go east 0.3 mile to  crossroads, turn south onto sand road, and con- 
tinue 0.3 mile to station site. Marked by standard station disk cemented in top 
of 11-foot section of 3-inch iron pipe which is sunk 10.5 feet in ground and anchored 
in 2 feet of concrete. Reference and azimuth marks are standard reference disks 
in concrete, note lla. No. 1 projects 4 inches, and is 15 feet west of old sand 
road, 110 feet north of road forks, and 183.138 feet from station in azimuth 
235’28’. No. 2 projects 6 inches, and is just north of brushy knoll, about 50 
feet north of top of hill, 150 feet south of road forks, 12 feet east bf sand road, 
and 214.90 feet from station in azimuth 316’59’. Azimuth mark projects 5 
inches, and is in northeast corner of apple orchard, 20 feet northeast of apple 
tree, 25 feet south of center line of dirt road leading east, 125 yards east of U. S. 
Route 31, and approximately 0.4 mile from station in azimuth 139’44’48”. 

Plane coordinates: (C), x=387,086.33 feet; y=440,057.47 feet; grid azimuth to 
azimuth mark= 140’01’54”.* 

Primary traverse station No. 39 Y (U. S .  G. S.) (Berrien County, H. C. War- 
wick, 1932).-About 7 miles northwest of Buchanan, 0.5 mile west of Glendora, 
in southwest corner of Glendora crossroads, in T. 7 S., R. 19 W., and between 
road signs and an “Emlong Nursery” sign. To  reach from Galien, follow Route 
M-60 north 6 miles to Glendora crossroads. To reach from Buchanan, go north 
on Main Street and keep paved road north and west 10 miles to  Glendora cross- 
roads. Marked by standard U. S. Geological Survey tablet stamped “Prim. 
Trav. Sta. No. 39-Y-1925” in concrete post. Reference mark No. 1 is square 
cut in concrete curb at southwest corner of filling station at crossroads, 149.92 
feet from station in azimuth 212’35’. Azimuth from station to Glendora, Trinity 
Lutheran Church, base of cross on steeple, is 266’08’45”. 

Plane coordinates: (C), z=297,331.80 feet; y =  141,113.07 feet; grid azimuth to 
Glendora, Trinity Lutheran Church, base of cross on steeple=266’38‘34”.* 

Primary traverse station No. 37 Y (U. S .  G. S.) eccentric (Berrien County, H. C. 
Warwick, 1932).-About 2 miles northeast of Millburg, on land owned by R. F. 
Scherer, 250 feet south of fork of two macadam roads, 43 feet northwest of center 
line of North Bainbridge road, 23 feet south of triangular blaze on 18-inch oak tree, 
and 23 feet northeast of triangular blaze on 10-inch walnut tree. To reach from 
Millburg, go north 2 miles on North Bainbridge road to  fork and station site. 
Surface and underground marks are standard station d‘isks in concrete, notes la 
and 7a. Reference marks are standard reference 
disks in concrete, note lla. No. 1 projects 1 inch, and is in northeast corner of 
a ple orchard, 32 feet south of center line of East Bainbridge road, 25 feet west 
ofcenter line of gravel road, and 551.60 feet from station in azimuth 259’18’27”. 
No. 2 is flush with ground, in edge of apple orchard, 11 feet south of fence line, 
24 feet southeast of center line of North Bainbridge road, and 70.70 feet from 
station in azimuth 0’18‘19”. Primary traverse station No. 37 Y (U.  S. G.  S.) is 
75.594 meters (248.01 feet) from station in azimuth 241’09’. 

Plane coordinates: (C), x=348,577.81 feet; y=232,774.11 feet; grid azimuth 
to  reference mark No. 1=259’40’55’’.* 

St. Joe (Berrien County, H. C. Wamick, 1932).-In southwest part of St. 
Joseph, on bluff of lake shore, on land owned and occupied by C. A. Clausius, 
about 45 ards west of his house, 131 feet southwest of southwest corner of 
house, 15 g e t  north of small hedge which forms boundary of Clausius’ property, 
and 25 feet east of brink of bluff. To  reach from St. Joseph, go south from 
Whitcomb Hotel 1.2 miles on U. S. Route 12 t o  St. Joseph auto camp on west 
side of road, and continue,to brick house on hill south of camp, which is Mr. 
Clausius’ house. Surface and underground marks are standard station disks in 
concrete, notes la and 7a. Upper mark projects 2 inches. Reference and 
azimuth marks are standard reference disks in concrete, note 1 la. No. 1 projected 
4 inches, and was 10 feet east of east edge of pavement of U. S. Route 12 directly 
east of southeast corner of Clausius’ house, 33 feet northwest of center of 24inch 
locust tree, and 261.65 feet from station in azimuth 288‘28‘. In  September 1932, 

Upper mark projects 4 inches. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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reference mark No. 1 was moved 3.85 feet due east of original position, and is 
now 266.4 feet from station in azimuth 288’13’. No. 2 projects 1 inch, is at 
foot of small slope, 6 feet east of 12-inch locust tree, 29 feet southwest of 24inch 
oak tree, and 82.23 feet (slope) from station in azimuth 189O47’. Azimuth 
mark projects 1 inch, is on beach, 76.6 feet west of northwest corner of St. Joseph 
waterworks, 28 feet west of center line of brick pavement, 24.9 feet east of flag- 
pole, and 0.25 mile from station in azimuth 183’19’29’’. Azimuths from station 
to  8 t .  Joseph pierhead, front range light, l79”2’08’’; 81. Joseph south pierhead light, 
179’38’27”; and St. Joseph pierhead, rear range light, 181”2’08’’. 

Plane coordinates: (C), z= 298,055.03 feet; y= 218,046.62 feet; grid azimuth 
to  azimuth mark= 183’49’25’’.* 

Saugatuck (Allegan County, H. C. Warwick, 1932).-One-fourth mile west of 
Saugatuck, about mile southeast of mouth of Kalamazoo River, about y4 mile 
east of shore of Lake Michigan, on high prominent sand dune known as Bald 
Head, on land owned by State, at narrow curved ridge at top of dune, 8 feet 
southwest of northeast slope of dune, and 75 feet northwest of observation plat- 
form at top of stairway up side of dune. To reach from U. s. Route 31 at right- 
angle turn at Douglas water tank, follow gravel road leading north along Kala- 
mazoo River 1.3 miles t o  foot of stairway leading up dune t o  left, and climb 
stairs to top of dune and station site. Marked by standard station disk cemented 
in top of 11-foot section of 3-inch pipe which is sunk 10 feet into ground and 
anchored in 2 feet of concrete. Reference and azimuth marks are standard 
reference disks in concrete, note lla. No. 1 is in Saugatuck, on right-of-way of 
Water Street, on east side of street in front of Tourist Home Hotel, 25.55 meters 
(83.8 feet) north of north edge of concrete sidewalk on Mary Street, 7.35 meters 
(24.1 feet) northwest of northwest corner of house in northeast intersection of 
above-named streets, 3.1 meters (10 feet) southwest of 36-inch locust tree, and 
429.386 meters (1,408.74 feet) from station in azimuth 312O37‘05‘‘. No. 2 is on 
top of small mound at south end of ridge of dune, 50 feet southwest of top of 
stairway, and 42.214 meters (138.50 feet) from station in azimuth 3’31‘. No. 3 
is on top of and 10 feet from northwest end of ridge near steep slopes on north 
and south, and 19.132 meters (62.77 feet) from station in azimuth 137O30’. 
Azimuth mark is in Saugatuck, in proposed city-park area, west of rolongation 
of Water Street, 15.20 meters (49.9 feet) northwest of center line oFgrave1 road 
which curves into Water Street, and 322.395 meters (1,057.72 feet) from station 
in azimuth 272’44’19’’. 

Plane coordinates: (C), z=376,523.08 feet; y=423,485.72 feet; grid azimuth 
to azimuth mark=273’02’59”.* 

Primary traverse station No. 53 Y (U. S. G. S.) eccentric (Van Buren County, 
H. C. Warwick, 1932).-An unmarked point 50.175 meters (164.62 feet) in azimuth 
115O59’ from Primary traverse station No. 6.9 Y (U. S. G. 8.). 

Plane coordinates: (C), z=366,391.29 feet; y=319,212.06 feet. 
South Haven (Van Buren County, H. C .  Warwick, 1932).-At north edge of 

South Haven, 120 yards southeast of Virginia Beach Hotel, on high point of 
ground, 362 feet east of center line of North Shore Drive, 63 feet south of center 
line of Base Line Road, and 116 feet southeast of large brick corner post on north 
side of road. (A proposed road passes over station and if built station will be 
destroyed.) To reach from South Haven, follow U. S. Route 31 north 1.3 miles 
to  Virginia Beach Hotel at city limits. Surface and underground marks are 
standard station disks in concrete, notes la and 7a. Upper mark is flush with 
ground. Reference and azimuth marks are standard reference disks in concrete, 
note lla. No. 1 projects 6 inches, is 94 feet east of large brick corner post, 23 
feet north of center line of Base Line Road, and 81.01 feet from station in azimuth 
188’55’. No. 2 is flush with ground, south of Virginia Beach Hotel, 27 feet east 
of center line of.North Shore Drive, 63 feet south of center line of Base Line 
Road, 43 feet southeast of center of sewer pump cover, and 334.85 feet from 
station in azimuth 89’52‘35”. Azimuth mark projects 6 inches, is 350 feet east 
of center line of U. S. Route 31, on land owned by Mr. Epstiens, 22 feet south 
of center line of road, 34 feet east of east side of Mr. Epstiens’ house, and 0.25 
mile from station in azimuth 201°22’04”. ~~ 

Plane coordinates: (C), z=359,422.42 feet; y=335,340.28 feet; grid azimuth 
t o  azimuth mark=20lo43’O8‘‘.* 

*This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to mfuking of stations see p. 167. 
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Zeeland (Ottawa County, H. C. Warwick, 1932; 1934).-About 7 miles north- 
east of Holland, 2 miles northeast of Zeeland, in NE% sec. 8, T. 5 N., R. 14 W., 
Zceland Township, on land owned by Mrs. Ponstein and rented by James 
Driesen a, in barn lot, 60 feet northeast of northeast corner of Driesenga’s house, 
and 19 &et south of row of trees which runs approximately east-west. To reach 
from Zeeland, go northeast on Route M-21 for 1.6 miles to  gravel section road 
leading north, turn north across railroad on this road and go 1.3 miles t o  farm 
lane leading east up hill t o  station site on summit. Surface and underground 
marks are standard station disks in concrete, notes laand  7a. Upper mark flush with 
surface. Reference and azimuth marks are standard reference disks in concrete, 
note lla. No. 1 projects 2 inches, is 4 feet north of northwest corner of large 
barn, about 40 yards east of Driesenga’s house, and 87.62 feet (slope) from station 
in azimuth 275’56’. No. 2 projects 1 inch, is 5 feet west of northwest corner of 
shed which is southeast of Driesenga’s house, and 113.99 feet (slope) from station 
in azimuth 9’58’. Azimuth mark projects 6 inches, is 6 yards west of center 
line of north-south section-line road, 2 feet south of telegraph pole, 250 yards 
south of T-road leading west, and approximately 0.5 mile from station in azimuth 
169’51‘16’.’. Azimuth from station to Zeeland, Mead Johnson & Co., tank, is 
21O26‘51‘‘. 

Plane coordinates: (C), x=436,183.82 feet; y=488,147.80 feet; grid azimuth 
to  azimuth mark-170°00’58”.* 

Park (Ottawa County, H. C. Warwick, 1932; 1934).-About 5 miles west of 
Holland, on highest point of highest sand dune north of entrance to Holland 
Harbor. in SWK sec. 28. T. 5 N.. R. 16 W.. Park TownshiD. just south of Eaale 
Crest Park, 150feet east of lake shore, 22.4feet west of blaied tree, on east slope 
and 28.1 feet north of blazed tree on southeast slope. To reach from Holland 
follow U. S. Route 31 north 1.2 miles to  junction with Lakewood Boulevard, go 
west 2.1 miles on boulevard (paved) to paved road leading south at Standard 
Oil station and “Waukazoo Park” sign, follow paved road south and west 3.0 
miles to  gravel road at “Eagle Crest Park” sign, follow this road west about 200 
yards, and north about 100 yards to  cinder road leading west between two brick 
posts, follow this road 0.45 mile to picnic grounds at base of dune and end of 
truck travel, and follow trail to  top of grade and to  right, up steep slope to top of 
dune and station site. North, south, and east slopes of dune are wooded. Marked 
by standard station disk cemented in top of 11-foot section of 3-inch iron pipe 
which is sunk 9 feet in ground and anchored in 2 feet of concrete. In  1934 
sand dune had shifted so that about 8 feet of pipe projects above ground. Refer- 
ence marks are standard reference disks in concrete, note lla, projecting 6 inches. 
No. 1 is 10.5 meters (34 feet) west of center line of Ottawa Beach Drive (gravel 
road leading north), 5.0 meters (16 feet) south of 12-inch beech tree, 8.3 meters 
(27 feet) southeast of 36-inch beech tree, 18.7 meters (61 feet) north of corner of 
rustic arch at entrance to Eagle Crest Park, and 1,013.085 meters (3,323.76 feet) 
from station in azimuth 253’28‘12”. No. 2 is 4.8 meters (16 feet) east of center 
line of Ottawa Beach Drive, 23.6 meters (77 feet) northeast of cobblestone pier 
north of entrance to  house labeled “Manit0 Beach,” on outside range with power- 
line pole and tall dead tree which is northernmost of three dead trees on top of 
nearest dune to southwest, and 995.080 meters (3,264.69 feet) from station in 
azimuth 274OO4’31‘‘. 

Plane coordinates: (C), z=376,903.83 feet; y=468,477.08 feet; grid azimuth to 
reference mark no. 1 =25”46’53‘‘.* 

De Junge (Ottawa County, H. C. Warwick, 1932; 1934).-About 13 miles 
northeast of Holland, 14 miles southeast of Grand Haven, 2 miles southwest of 
Allendale, on west edge of property owned by Henry De Junge, in SW% sec. 
29, T. 7 N., R. 14 W., Allendale Township, on narrow strip of land between 
county road and cultivated field occupied by long row of m?ple trees, 29 feet 
west of center line of road, 19 feet south of 30-inch maple tree, and 18 feet north 
of blazed 9-inch maple tree. To reach from Holland, go north 13.4 miles on U.S 
Route 31 to  junction with Route M-50, turn east onto Route M-50, continue 
9.4 miles to  crossroads, turn south onto narrow road, and go 0.8 mile to station 
site. There is cross- 
road 0.8 mile north of station and another 0.15 mile to south. Surface and 
underground marks are standard disk station marks in concrete, notes la and 
7a. Upper mark is flush with surface. Reference and azimuth marks are 

County road is narrow and runs mostly north and south. 

‘This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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standard reference disks in concrete, note lla. NO. 1 projects 3 inches, and is 
24 feet east of center line of road, 56 feet east of second maple tree north of 
station, and 75.00 feet from station in azimuth 222'02'. No. 2 projects 3 inches, 
and is 25 feet east of center line of road, 58 feet east of third maple tree south of 
station, and 85.51 feet from station in azimuth 319'45'. Azimuth mark projects 
4 inches, and is 0.1 mile west of crossroads, on top of small knoll, 35 feet north 
of center line of east-and-west county road, 9 feet west of 30-inch maple tree, 
1 foot south of fence line, 15 feet north of &inch oak tree near edge of road, and 
approximately 0.3 mile from station in azimuth 24'38'43". Primary traverse 
station No. 108 Y (U .  S. G. S.) is 328.2458 meters (1,076.920 feet) from station 
in azimuth 354'05'05". 

Plane coordinates: (C), z=434,878.69 feet; y=532,216.20 feet; grid azimuth to 
azimuth rnark=24'48'40".* 

Olive (Ottawa County, H. C. Warwick, 1932).-About 10 miles northwest of 
Holland, 3% miles west of West Olive, % mile north of Pigeon Lake, on highest 
dune in vicinity, in NEy4 sec. 16, T. 6 N., R. 16 W., Sheldon Township, and on 
land owned by N. Hohnan of Chicago. To reach from Holland, go north 9.5 
miles on U. S. Route 31 from main intersection traffic light to West Olive, proceed 
west 2.25 miles on cinder road and then south 0.5 mile to crossroads, turn west 
onto sand road, follow 0.45 mile to Schofield Farm on south side of road, follow 
farm lane southwest from house y4 mile between cultivated fields to  point where 
lane enters woods with fence line on right, follow fence line west about 50 yards 
and bear left on old wagon trace through woods about 100 yards to wreck of 
old wagon, go straight up side of dune to  sharp break in slope about half-way 
up, turn left, and continue to  station site a t  summit. Marked by standard 
station disk cemented in top of 11-foot section of 3-inch galvanized-iron pipe which 
is sunk in ground and anchored in 2 feet of concrete. Top of pipe projects 8 
inches. Reference mark No. 1 is standard reference disk in concrete, note lla 
4.7 meters (15 feet) north of &inch ash tree north of old sand road, 1 foot north 
of east-west fence line, 8.8 meters (29 feet) north of center line of sand road, 6.6 
meters (22 feet) northwest of 14-inch oak tree, 200 yards west of Mr. Schofield's 
house, and 516.425 meters (1,694.30 feet) from station in azimuth 206'54'37". 
Reference marks Nos. 2 and 3 are standard reference disks in tile and concrete, 
note 13a. No. 2 is about 6 feet lower than station, flush with sand, at point of 
dune which is gently sloping, and 158.31 feet (slope) from station in azimuth 
1'31'. No. 3 is on highest point of dune, about 10 feet south of line of brush 
which extends almost to the summit, and 95.95 feet (slope) from station in 
azimuth 109'15'. Azimuth mark is standard reference disk in concrete, note 
lla, 13.3 meters (44 feet) southeast of 30-inch wild-cherry tree, 6.7 meters (22 
feet) west of center line of cinder road, and 1,231.692 meters (4,040.98 feet) from 
station in azimuth 238'58'33". To  reach mark from Holland, follow directions 
for reaching station to point where cinder road turns south 2.25 miles west of 
U. S. Route 31, and continues south 0.4 mile to mark which is 0.1 mile north of 
crossroads where lane goes to Mr. Schofield's house. Azimuth from station to 
Thompson Aeronautical Carp. airway beacon, west of Coopersvalle is 230'26'36"; and 
to Holland, municipal standpipe, 326'52'05". 

Plane coordinates: (C), %=377,662.99 feet; y=513,901.64 feet; grid azimuth to 
azimuth mark= 239'17'12".* 

Crisp (Ottawa County, H. C. Warwick, 1932).-About 6 miles north of Holland, 
0.75 mile southwest of Crisp crossroads, in NEy4 sec. 28, T. 6 N., R. 15 W., 
Olive Township, on right-of-way of county road, about 150 yards east of residence 
of Abel Neinhuis, 21 feet north of center line of east-west road, 106 feet east of 
center line of north-south road, and 1 foot south of fence. To  reach from Holland, 
follow Route M-21 east 1% miles to junction with Ottawa County Route 677, 
proceed north 6 miles to dirt county road, and go west on this road M mile to 
station site. Surface and underground marks are standard station disks in 
concrete, notes la and 7a. Reference and azi- 
muth marks are standard reference disks in concrete, note lla. No. 1 is on 
right-of-way of county road, in line with transmission-line poles, 33 feet east of 
center line of north-south road, 58 feet south of center line of east-west road, 6.5 
feet south of transmission-line pole, and 106.61 feet from station in azimuth 
41'16'. No. 2 is on property line along county road, 24 feet east of center line 
of north-south road, 69 feet north of center line of east-west road, 44.5 feet  north 
of fence corner, and 94.07 feet from station in azimuth 119'06'. Azimuth mark 

Upper mark projects 3 inches. 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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is in northeast corner of property owned by Johanna Knooihuizen, K mile south 
of Crisp crossroads, 23 feet south of center line of east-west road, 39 feet west of 
Ottawa County Route 677, and approximately 0.5 mile from station in azimuth 
271’12‘45”. Azimuth from sta-cion to South Olive, Christian Reformed Church, 
steeple, distant 0.5 mile, is 244’22’55”. 

Plane coordinates: (C), s=409,009.05 feet; y=502,326.45 feet; grid azimuth 
to azimuth rnark=27l026’37’’.* 

Rosymound (Ottawa County, H. C .  Warwick, 1932; 1934).-About 2% miles 
south of Grand Haven, in northwest (or southwest) quarter sec. 4, T. 7 N., R. 
16 W., Grand Haven Township, and on ridge north of highest point of highest dune 
in vicinity. To  reach from junction of U. S. Route 31 and Route M-50, go north 
2.7 miles on Route 31 to crossroads at Stone School, turn west onto sand road, 
follow 0.75 mile to T road, proceed north 0.8 mile to  “Cedar View” house on east, 
turn west onto sandy lane opposite barn, follow 300 yards to small triangular 
blaze on small tree to  right, follow wheel tracks north 100 yards to blow pit which 
is end of truck travel, go north 100 yards across blow pit to  foot of dune, follow 
old bleached-out road leading up dune at triangular blaze on small tree, and follow 
trail bearing t o  right up ridge to  station site on summit. Marked by standard 
station disk cemented in top of 11-foot section of 3-inch iron pipe which is filled 
with concrete and set in mass of concrete 2 feet deep at base of pipe. Top of pipe 
projects 6 inches. Reference mark No. 1 is standard reference disk in tile and 
concrete, note 13a, flush with surface, on northeastern end of ridge, and 50.70 feet 
(slope) from station in azimuth 222’09’. Reference mark No. 2 is standard refer- 
ence disk in concrete, note l la ,  projecting 4 inches, and is 51 feet west of center 
line of U. S. Route 31, 87 feet northwest of intersection of Route 31 with east- 
west section-line road, 3 feet east of north-south fence line, 20 feet north of medium- 
sized ash tree, 2 miles south of Grand Haven, and 1,664.117 meters (5,459.69 feet) 
(computed) from station in azimuth 241’04’14”. Reference mark No. 3 is 
standard reference disk in tile and concrete, note 13a, flush with surface, on west 
slope of dune at short break in slope, and 45.03 feet (slope) from station in azimuth 
144’10’. Azimuth mark is standard reference disk in concrete, note l l a ,  project- 
ing 2 inches, and is 26 feet east of center line of U. s. Route 31, 91 feet northwest 
of northwest corner of large brown frame farmhouse, in line of north-south row 
of maple trees, about half-way between two of the trees in west edge of orchard, 
3 miles south of Grand Haven, and 1,722.994 meters (5,652.86 feet) (computed) 
from station in azimuth 300’03’43”. Azimuth from station to  Grand Haven. 
First Congregational Church, steeple, is 178’15’26”; and to Spring Lake, municipal 
tank, 200’10’26’’. 

Plane coordinates: (C), x-373,504.63 feet; y-555,401.78 feet; grid azimuth to  
azimuth mark.=30O023’O5’’.* 

Aebig (Ottawa County, H. C. Warwick, 1932; 1934).-About 12 miles north- 
east of Grand Haven. 2 miles north of Dennison. in SWbl sec. 4. T. 8 N.. R. 14 
W., Polkton Township, on land owned and occupied by G. B. Aebig, just east of 
farm buildings, in lane leading east from barns, 227.3 feet east of east side of main 
barn, 9 feet south of north fence line of lane, 12 feet east of gate in lane, and 88 
feet east of 36-inch elm tree. To  reach from Grand Haven, follow U. S. Route 31 
north across bridge to junction with U. S. Route 16, follow U. S. Route 16 east 10.2 
miles to  crossroads at schoolhouse, turn north on gravel road 2.0 miles to cross- 
roads, turn east 1.0 mile to crossroads, turn north 0.1 mile to  Mr. Aebig’s farm and 
station site. Surface and underground marks are standard station disks in con- 
crete, notes la and 7a. Upper mark projects 6 inches. Reference and azimuth 
marks are standard reference disks in concrete, note l l a ,  projecting 4inches. No. 1 
is on south edge of lane, and 127.95 feet from station in azimuth 281’21’. No. 2 
is on south edge of lane, 163 feet east of barn, 19 feet east of elm tree, and 69.32 
feet from station in azimuth 67O23’. Azimuth mark is 26 feet north of center 
line of east-west gravel road, about 0.2 mile east of crossroads, 22.8 feet west of 
10-inch elm tree, and approximately 0.3 mile from station in azimuth 295’58’09”. 

Plane coordinates: (C), z-437,035.93 feet; y-585,236.74 feet; grid azimuth to 
azimuth mark -296O07’49”.* 

Jones (Muskegon County, H. C. Warwick, 1932; 1934).-About 10% miles 
east of Muskegon, 2 miles north of Sullivan, in SWY, sec. 36, T. 10 N., R. 15 W., 
Eggleston Township, on land owned by J. V. Fisher, 205 feet south of southeast 
corner of Jones School, 186 feet east of center line of north-south section-line road 
which goes north from Sullivan to  Route M-46, 173 feet southwest of southeast 

‘This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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fence corner of school yard, 135 feet northwest of northwest foundation of fire 
lookout tower, and in woods on summit which is 3 feet lower than point 
where tower is located. To reach from Muskegon, go east 9.4 miles on Route 
M-46 from junction with U. S. Route 31 to  gravel road leading south to Sullivan, 
proceed south 1.5 miles to  crossroads at Jones School, turn east to northeast corner 
of school yard, and south 120 yards into woods to fire tower and station site. 
Surface and underground marks are standard station disks in concrete, notes 
la and 7a. Reference and azimuth marks 
are standard reference disks in concrete, note l l a ,  projecting 6 inches. No. 1 is 
135 feet southeast of southeast corner of Jones School, 60 feet south of east- 
west fence line which forms south boundary of school lot, 105 feet southwest of 
southeast corner of school lot, and 78.68 feet from station in azimuth 194’37’. 
No. 2 is 10 feet southeast of southwest foundation of tower, 11 feet southwest of 
southeast foundation, and 150.83 feet from station in azimuth 304’39’. Azimuth 
mark is in an east-west fence line 30 feet south of center line of east-west road, 
54 feet east of center line of north-south section-line road, about mile north of 
Jones School, and 0.5 mile from station in azimuth 177’11’18”. 

Plane coordinates: (C), r=420,804.33 feet; y-624,103.98 feet; grid azimuth to 
azimuth markc  177’23’30’’.* 

Norton (Muskegon County, H. C .  Warwick, 1932; 1934).-About 6 miles south 
of Muskegon, 1.5 miles south of Lake Harbor, in Eouthwest corner wc. 24, T. 9 N., 
R. 17 W., Norton Township, on high conical sand dune owned by Muskegon 
Motorcycle Club and used as hill climb, 22 feet southwest of observation tower, 
30 feet south of gin pole, and 12 feet west of stairway to tower. Wooden stairway 
leads from foot of dune to 30-foot-high observation tower on highest point of 
dune. follow main 
r e d  road west and southwest 3.8 miles to  bridge over Mona t a k e  at Lake 

arbor, continue south on main paved road 1.6 miles to crossroads, turn west onto 
narrow lane between two wire fences, and go 0.25 mile to  base of dune. Marked 
by standard station disk cemented in top of 11-foot section of 3-inch iron pipe 
which is sunk 11 feet into sand and anchored in 2 feet of concrete. Reference 
marks are standard reference disks in concrete, note l l a ,  projecting 4 inches. 
No. 1 is 1 foot north of wire fence on north side of motorcycle club plot, 7 meters 
(23 feet) south of center line of road leading to dune, 30 meters (98 feet) east of 
base of dune and stairway leading to  top, and 125.447 meters (411.57 feet) from 
station in azimuth 273’44’28’’. No. 2 is 1 foot north of fence line on south side of 
club grounds, 7 meters (23 feet) north of fork in woods road which leads to beach, 
75 meters (246 feet) east of woods line at base of dune just to south of Norton dune, 
and 263.266 meters (863.73 feet) from station in azimuth 313’09’26’’. Azimuth 
from station to Muskegon, Campbell Wyan t  Foundry, water tank,  finial is 193’00‘ 
58”; to Muskegon, Piston Ring Co., tallest stack, 201’41‘27”; to Spring Lake, 
municipal tank,  318’38’46’’; and t o  Muskegon, airport beacon, 235’37’52’’. 

Plane coordinates: (C), z=357,606.21 feet; y=600,818.65 feet; grid azimuth to 
reference mark No. 2r=313’31’20”.* 

Grand Haven (Ottawa County, H. C. Warwick, 1932; 1934).-On high stable 
dune in Grand Haven, near city water tanks, on highest point of dune, about 30 
meters (98 feet) east of center of north water tank, and 9 feet east of blaze on 
8-inch oak tree. To reach from Ferry Hotel in Grand Haven, follow Water 
Street south around shore 0.95 mile to Emmet Street, follow Emmet Street up 
steep grade 0.25 mile to  end of street and truck travel, turn right and walk over 
soft sand, descend steep chicken ladder to  trail following narrow ridge to east, and 
follow trail 253 yards up ridge to  station site. Marked by standard station disk 
cemented in top of 12-foot section of 3-inch galvanized-iron pipe sunk in ground 
with top projecting 6 inches, Reference mark No. 1 is standard reference disk in 
concrete, note l l b ,  southwest of cut used as wagon road which runs into open 
glade between first and second ridges of dune, 12.6 meters (41 feet) northwest of 
12-inch evergreen tree, 4.4 meters (14 feet) southeast of 20-inch beech tree, and 
117.82 meters (386.5 feet) from station in azimuth 229’22‘25’‘. Reference marks 
Nos. 2 and 3 are standard reference disks in tile and concrete, note 13a, projecting 
about 3 inches. No. 2 is on top of dune, and 28.43 feet from station in azimuth 
333’11’. No. 3 is on top of dune, and 15.32 feet from station in azimuth 58’39’. 
Azimuth mark is standard reference disk in concrete, note l l b ,  in open glade, 60 
meters (197 feet) east of foot of dune, 8.5 meters (28 feet) southwest of 24-inch 

Upper mark projects about 2 inches. 

To reach from Muskegon Heights, turn west onto Broadwa 

*This azimuth has been computed by the 5rst formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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beech tree, and 136.80 meters (448.8 feet) from station in azimuth 274O24'53''. 
To reach reference mark No. 1 and azimuth mark, go south on Second Street 0.4 
mile from its intersection with Washington Street t o  Williams Street, go to  right 
150 yards on Williams Street t o  its foot, follow wagon road southwest 200 yards 
from house to  steep short grade which is end of truck travel, and follow wagon 
tracks through cut t o  above-ment,ioned open glade. Azimuth from station t o  
Grand Haven, pierhead, rear range light, distant 0.7 mile, is 93'37'58". 

Plane coordinates: (C) , ~ ~ 3 6 9 , 8 4 4 . 9 1  feet; y-567,527.05 feet; grid azimuth to  
azimuth mark=274'44'50''.* 

Casnovis (Muskegon County, H. C. Warwick, 1932).-About 20 miles east of 
Muskegon, 3 miles northwest of Casnovia, in NWg sec. 15, T. 10 N., R. 13 W., 
Casnovia Township, on land owned by Floyd Bull, 2 feet south of east-west fence 
line which forms south boundary of woods and north boundary of clearing, about 
150 yards west of north-south fence line, 20 yards east of west edge of clearing, 
and on highest ground in vicinity. To reach from Muskegon, go east 23 miles on 
Route M-46 to  junction with Route M-37 about 1 mile west of Casnovia, go 
north 2.0 miles on Route M-37 to  gravel road leading west from curve just west 
of bridge over railroad, turn west, follow gravel road 1.35 miles to  Bull's farm 
(gray house on north, red barn on south), and follow lane south past barn 0.4 
mile to  station site in clearing in wooded tract. Surface and underground marks 
are standard station disks in concrete, notes la and 7a. Upper mark projects 5 
inches. Reference and azimuth marks are standard reference disks in concrete, 
note lla, No. 1 projects 5 inches, is 1 foot s0ut.h of east-west fence line, 120 yards 
west of north-south fence line, and 80.33 feet from station in azimuth 270'35'. 
No. 2 projects 4 inches, is in south edge of clearing, about 25 yards east of west 
edge of clearing, and 118.68 feet from station in azimuth 349'57'. Azimuth mark 
is approximately 20 feet west of center line of north-south section-line gravel road, 
about equidistant between 2 apple trees in north-south fence line, 100 feet south of 
east-west fence line, 200 feet north of large red barn, and approximately 0.7 mile 
from station in azimuth 274'15'32". 

Plane coordinates: (C) , x=475,011.18 feet; y=640,998.67 feet; grid azimuth 
to  azimuth mark=274'19'23''.* 

Dietrich (Ottawa County, H. C. Warwick, 1932).-About 12 miles northwest of 
Grand Rapids, 4 miles southeast of Conklin, in SWy4 see. 35, T.. 9 N., R. 13 W., 
Chester Township, on land owned and occupied by Aloys Dietrich, 175 feet east 
of east side of his residence, 100 feet southeast of southeast corner of barn, 115 
feet north of center line of road, 25 feet east of north-south fence, 53 feet north of 
east-west fence, and 19 feet southeast of 18-inch apple tree. To reach from 
Muskegon, follow Route M-46 east 19 miles to  intersection with Ottawa County 
Route 661, proceedsouth 8.9miles on County Route 661 to  Big Springs School, and 
go east 1.3 miles from school on gravel road t o  station site. Surface and under- 
ground marks are standard station disks in concrete, notes la and 7a. Upper 
mark projects 8 inches. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 4 inches, is 1 foot west of north-south 
fence, 99 feet north of fence corner, 160 feet north of road, and 98.12 feet from 
station in azimuth 242'07'. No. 2 is 3 feet west of large stump, 1 foot north of 
east-west fence, 34.5 feet west of fence corner, 61 feet north of center line of road, 
and 74.24 feet from station in azimuth 314'57'. Azimuth mark is about 0.9 
mile south of Wright Crossroads, on right-of-way of county road in front of 
property owned by Katie Miller of Grand Rapids, 1 foot west of fence, 29 feet 
east of center line of road, 200 feet northeast of 48-inch elm tree on west side of 
road, 235 feet north of property line fence, and 1.5 miles from station in azimuth 
336'40'51". Lutheran Church spire, is 1.0 mile from station in azimuth 170' 
36'40". 

Plane coordinates: (C) , ~=481,088.75 feet; y=589,790.64 feet; grid azimuth 
t o  azimuth mark=336'43'45".* 

Kent (Kent County, C. D. Meaney, 1931; 1932).-About 2 miles north-north- 
east of Kent City, on knoll in cultivated field, in center of south half of NWK sec. 
21, T. 10 N., R. 12 W., 35 meters (115 feet) east of north-and-south row of trees 
and on center line (extended) of road leading to  station site. To reach from 
Kent City, follow the Casnovia road north 1.0 mile from Route M-46, turn right 
(east gravel) 0.5 mile, turn left (north) onto gravel road and continue 0.6 mile. 
About 200 yards beyond red farmhouse on west side of road, turn left through gate 
(just north of stubble field and fence) and continue west on road >C mile between 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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fence lines and peach orchard to top of knoll and station site. Surface and 
underground marks are standard station disks in concrete, notes la and 7a. 
Upper mark is 1 foot below surface of . Reference marks are standard 
reference disks in concrete, note lla. yd 0. 1 is on north-and-south fence line 
between cultivated field and mood lot, about 30 meters (98 feet) south of north side 
of field, and approximately % mile from station in azimuth 253'34'29". No. 2 
was on edge of field, on east edge of north-and-south row of trees, and 58.12 
meters (190.6 feet) from station in azimuth 146'14'. In 1932, this reference 
mark was moved to  point 197.25 feet from station in azimuth 144O32'. 

Plane coordinates: (C) z=501,027.00 feet; y=635,465.29 feet; grid azimuth to 
reference mark No. 1 =253'34'19''.* 

Ballards (Kent County, C. D. Meaney, 1931; 1934).-About 3 miles south and 
1 mile west of Sparta, about 0.2 mile southwest of northeast corner of NW% 
sec. 3, T. 8 N., R. 12 W., in center of apple orchard, 8 meters (26 feet) west of 
center line of dim north-and-south wagon road through orchard, 48.8 meters (160 
feet) west of north-and-south mire fence between two orchards, 38.4 meters (126 
feet) east-northeast of T-intersection of two farm roads, and 87.8 meters (288 feet) 
south of east-and-west corral fence. To  reach from Sparta, go 1% blocks west 
from post office and turn left (south) onto asphalt Route M-37, continue south 
2.9 miles and keep gravel road straight south where main asphalt road turns left, 
proceed about 200 feet and turn right at T-road (church in northwest angle), 
and follow gravel road 0.5 mile (150 yards beyond jogged crossroads). Station 
is about 300 feet south of Miss Elsie Field's house (first one on south side of road 
beyond jogged crossroads), on highest ground in apple orchard. Surface and 
underground marks are standard station disks in concrete, notes la and 7a. 
Upper mark is 1 foot below surface of ground. Reference marks are standard 
reference disks in concrete, note l la.  No. 1 is in north-and-south wire fence line 
between two apple orchards, and 48.74 meters (287.9 feet) from station in 
azimuth 270'28'. No. 2 is 2 feet south of east-and-west corral fence, 19.0 meters 
(62 feet) west of center line of dim road at gate leading into orchard from main 
highway, and 87.78 meters (287.9 feet) from station in azimuth 178'59'. 
Azimuth from station to  church mire. y? mile distant. is 259'00'24''. 

Plane coordinates: (C), z=507$09.48 feet; y=588,699.17 feet; grid azimuth to 
church spire= 258'59'15".* 

Dake (Muskegon County, H. C. Warwick, 1932).-About 10 miles northwest of 
Muskegon, about 6 miles southwest of Whitehall, on high sand dune a t  south end 
of grouD of dunes Ivine: west of Duck Lake. on land owned bv E. B. Dake of 
Muskegon, and at n"ort6 end of narrow ridge'on highest part of "dune. To reach 
from Muskegon, follow U. S. Route 31 north 3.3 miles to  junction with Scenic 
Drive in North Muskegon, turn left onto Scenic Drive, continue west and north 
12.0 miles t o  foot of dune east of station, and climb about 100 yards to  top of dune 
and station site. Foot of dune is at summit of grade after crossing Muskrat Lake 
and opposite apple orchard on east side of road. There is triangular blaze on 6-inch 
tree west of road. Dune is very steep, and slopes and top are heavily wooded. 
Surface and underground marks are standard station disks in concrete, notes la 
and 7a. Upper mark is flush with ground. Reference and azimuth marks are 
standard reference disks in concrete, note lla. No. 1 projects 6 inches, is at top of 
grade, 5 feet east of telephone pole, 0.85 foot west of fence line, 29.4 feet east of 
center line of highway, 15 feet south of signboard (Idlewood Hotel), and 104.901 
meters (344.16 feet) from station in azimuth 219'00'33". Azimuth mark is flush 
with surface, on right-of-way of highway, about 100 feet north of foot of hill, on 
fill above Muskrat Lake, 14 feet east of center line of highway, 2 feet west of 
white guard rail, and 194.351 meters (637.63 feet) from station in azimuth 328' 
19'28". 

Plane coordinates: (C), z=326,888.67 feet; y=667,772.48 feet; grid azimuth to 
azimuth mark=328'46'15".* 

Whitehall (Muskegon County, H. C. Warwick, 1932).-About 1% miles south- 
east of Whitehall, in NWg sec. 34, T. 10 N., R. 16 W., Whitehall Township, on 
land owned and occupied by Lester Benston, 44 feet north of center line of east- 
west section-line road, 27 feet northwest of fence corner, 19 feet west of north- 
south fence line, 102 feet southeast of southeast corner of Benston's house, and 
37 feet east of center line of driveway to house. To reach from Muskegon, go 
north about 12 miles on U. S. Route 31 to  gravel road leading west which is 1.5 
miles north of point where Route 31 turns north after leading west % mile and 

*This azimuth has been computed by the 6rst formula (p. 171), neglecting the second term. 
For nates in regard to marking of stations see p. 167. 
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about 2 miles south of Whitehall, and proceed west 0.7 mile to station site at 
Benston's house on north side of road. Surface and underground marks are 
standard station disks in concrete, notes la and 7a. Upper mark is flush with 
ground. Reference and azimuth marks are standard reference disks in concrete 
note lla. No. 1 projects 3 inches, is 17 feet south of center line of section-line 
road, 2 feet southwest of telegraph pole, 112 feet east of point where Benston's 
driveway leaves road, and 95.08 feet from station in azimuth 310'56'. No. 2 
projects 6 inches, is 17 feet south of center line of section-line road, 4 feet east of 
telegraph pole, 78 feet west of point where driveway leaves road, and 129.67 feet 
from station in azimuth 63'58'. Azimuth mark projects 6 inches, is 12 feet south 
of center line of section-line road, 3 feet east of telegraph pole, 8 feet north of 
east-west fence line, about 60 feet east of point where road goes north to farmhouse, 
about 90 feet east of barn on south side of road, and approximately 0.2 mile from 
station in azimuth 88'50'0.5''. 

Plane coordinates:- (C), ~ ~ 3 4 7 , 3 0 4 . 5 1  feet; y=690,095.96 feet; grid azimuth to 
azimuth mark =89O13'46".* 

Montague (Muskegon County, H. C. Warwick, 1932).-About 4.5 miles S. 75" 
W. of Whitehall, 1.25 miles north of White River entrance, in southwest corner 
sec. 35. T. 12 N.. R. 18 W.. White River TownshiD. about 200 feet east of Lake 
Michigan, on extieme west point of prominent sand dune which is heavily wooded 
on all but west slope which is loose sand, 8 feet south of tree with twisted limb, 19 
feet north of 10-inch wild-cherry tree, 5 feet south of blazed 3-inch maple tree, 
and 36.5 feet west of 36-inch oak tree which is largest in vicinity. To  reach from 
Montague, go northwest 2 blocks from traffic light to  point where street starts 
up hill, turn left (west) at beach hotel signs, follow macadam road southwest 5.3 
miles to  beach, and proceed north 0.9 mile to  foot of dune. Marked by standard 
station disk cemented in top of 11-foot section of 3-inch iron pipe which is sunk 
10.5 feet into sand and anchored in 2 feet of concrete. Reference marks are 
standard reference disks in concrete, note lla. No. 1 projects 6 inches, and is on 
north slope of hill, and 83.82 feet (slope) from station in azimuth 219'59'. No. 2 
projects 4 inches, and is on top of ridge, 37 feet east of oak tree mentioned above, 
and 58.62 feet (slope) from station in azimuth 253'10'. 

Plane coordinates: (C), s=318,685.81 feet; y=690,847.58 feet. 
Muskegon (Muske on County, H. C. Warwick, 1932; 1934).-In North Mus- 

kegon, at north end of Stewart Street, on edge of low bank overlooking Bear Lake 
to northwest, 173 feet north of center of North Muskegon municipal water tank, 
and 56.8 feet northwest of northwest corner of Kilkare cottage. To reach, follow 
U. S. Route 31 to  Ruddiman Avenue in North Muskegon, proceed west 0.3 mile 
on Ruddiman Avenue to  Fowler Street, proceed north 2 blocks to Moulton Avenue, 
proceed west 2 blocks to  Stewart Street, and proceed north 100 yards to  station 
site. Surface and underground marks are standard station disks in concrete, 
notes la and 7a. Upper mark is flush with surface. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 4 inches, 
is 27 feet southwest of triangular blaze on 18-inch oak tree, 13 feet north of 
110-volt high-line pole, and 66.50 feet from station in azimuth 212'46'. No. 2 
projects 4 inches, is 160.5 feet northeast of northeast corner of Xilkare cottage, 
16.5 feet southwest of triangular blaze on 15-inch oak tree, and 179.59 feet from 
station in azimuth 297'34'. Azimuth mark projects 5 inches, is on land owned 
by Fred Andry, 95.8 feet northwest of northwest corner of his house, 28 feet south 
of center line of gravel road, and 1.25 miles from station in azimuth 169'31'26". 
To reach from junction of U. S. Route 31 and Ruddiman Avenue, go north 0.6 
mile on Route 31 to  gravel road, and follow west 0.5 mile to  mark. Azimuth 
from station to North Muskegon municipal water tank, distant 173.0 feet, is 
4Iv44'. 

Plane coordinates: (C), z=361,724.28 feet; y=641,366.53 feet; grid azimuth to 
azimuth mark= 169'52'47". * 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Supplementary points 

New Carlisle, municipal tank, finial light (St. Joseph County, Ind., H. C. 
Warwick, 1932).-Plane coordinates: (C), x=291,525.88 feet; y=76,446.43 feet. 

Three Oaks, Warren Featherbone Co.. water tank (Berrien County, H. C. 
Warwick, 1932).-Plane coordinates: (C), z=265,208.23 feet; y= 111,532.91 feet. 

Niles, municipal standpipe (Berrien County, H. C. Warwick, 1932) .-Plane coor- 
dinates: 1 (C),z=363,597 feet; y=126,048feet. 

Bridgeman, municipal water tank, finial (Berrien County, H. C. Warwick, 
1932).-Plane coordinates: (C), z=283,503.30 feet; y= 162,290.77 feet. 

Benton Harbor, black municipal standpipe, finial (Berrien County, H. C. 
Warwick, 1932).-Plane coordinates: 1 (C), z=309,737 feet; y=225,160feet. 

Benton Harbor, Baker Vawter Co., white stack (Berrien County, H. C. War- 
wick, 1932).-Plane coordinates: (C), ~=308,945.60 feet; y=229,238.60 feet. 

Benton Harbor, High School, stack (Berrien County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (C), z=308,043 feet; y=220,272 feet. 

Saint Joseph, municipal standpipe, finial (Berrien County, H. C. Warwick, 
1932).-Plane coordinates: (C), x=301,953.48 feet; y=223,634.96 feet; grid 
azimuth to  station Henley=211°32’18”.2. 

Saint Joseph, Berrien County Courthouse, dome (Berrien County, H. C. 
Warwick, 1932) .-Plane coordinates: (C), z=302,775.08 feet; y=222,680.28 
feet; grid azimuth to  station St. J0e=45~31‘45‘’.0. 

Saint Joseph, Catholic Church, steeple (Berrien County, H. C. Warwick, 
1932).-Plane coordinates: (C), s=302,543.85 feet; y=222,549.75 feet. 

Saint Joseph, J. Wallace Sons & Co., western stack (Berrien County, H. C. 
Warwick, 1932).-Plane coordinates: (C), z=300,815.57 feet; y=223,515.14 feet. 

Saint Joseph Lighthouse (Berrien County, H. C. Warwick, 1932) .-Plane 
coordinates: 1 (C), ~=298,293 feet; y=225,346 feet. 

Saint Joseph, pierhead front range light (Berrien County, H. C. Warwick, 
1932) .-Plane coordinates: 1 (C), z= 297,995 feet; y= 225,445 feet. 

Saint Joseph, south pierhead, light (Berrien County, H. C. Warwick, 1932) .- 
Plane coordinates: 1 (C), z= 298,072 feet; y=225,047 feet. 

Saint Joseph, Whitcomb Hotel, spire on dome (Berrien County, H. C. 
Warwick, 1932).-Plane coordinates: (C), ~=301,468.30 feet; y=223,373.50 feet. 

Primary traverse station No. 37 Y (U. S. G. S.) (Berrien County, H. C. Warwick, 
1932) .-At junction of East Bainbridge and Coloma-Bainbridge roads, on prop- 
erty of R. F. Scherer, 30 feet northeast of 30-inch oak tree, and 6 feet south of 
fence line. Marked by standard U. S. Geological Survey bronze tablet stamped 
“P. T. sta. No. 37 Y 1926,” in concrete post projecting 6 inches. Primary 
traverse station No. 37 Y eccentric is 75.59 meters (248.0 feet) from station in 
azimuth 61’09’. 

Plane coordinates: (C), z=348,795.30 feet; y=232,818.45 feet. 
Primary traverse station No. 53 Y (U. S. G. S.) (Van Buren County, H. C. 

Warnick, 1932).-About 2% miles southeast of South Haven, at Maple Grove 
School, 20 feet north of center line of Route M-43, 25 feet southeast of center 
line of gravel road, 12 feet east of tip of triangular grass plot formed by inter- 
section of above-mentioned roads, 2 feet west of telephone pole, and 8 feet south 
of 12-inch maple tree which is last tree in line of trees southeast of gravel county 
road. To reach from South Haven, go south about 0.5 mile on U. S. Route 31 
to junction with Route M-43, and proceed southeast 2.1 miles on Route M-43 
to station site at Maple Grove School.. Marked by standard U. S. Geological 
Survey tablet etampea “P. T. Sta. No. 53 Y 1926,” in top of 6- by 6-inch concrete 
post flush with surface. 

Plane corrdinates: (C), 2-366,540.09 feet; y-319,141.66 feet. 
Watervliet, silver municipal tank, finial (Berrien County, H. C. Warwick, 

1932).-Plane coordinates: (C), 2-361,491.66 feet; ~ ~ 2 5 0 , 3 4 3 . 9 0  feet. 
Bangor, black municipal tank, finial (Van Buren County, H. C. Warwick, 

1932).-Plane coordinates: (C), z=402,493.76 feet; y=296 758.46 feet. 
South Haven, rear range light (Van Buren County, H. 6. Wamck ,  1932).- 

Plane coordinates: 
South Haven, pierhead front range light (Van Buren County, H. C. Warwick, 

1932).-Plane coordinates:’ (C), 2-354,705 feet; y=328,883 feet. 
South Haven, Everett Piano Co., water tank (Van Buren County, H. C. War- 

wick, 1932).-Plane coordinates: (C), ~ ~ 3 5 7 , 1 6 3 . 0 9  feet; ~ ~ 3 2 5 , 3 6 3 . 3 5  feet. 

(C), z=355,497 feet. y=329,007 feet. 

1 No check on this position. 
For nates in regard to marking of stations see p. 167. 
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South Haven, Everett Piano Co., south stack (Van Buren County, H. C. 
Warwick, 1932).-Plane coordinates: (C), x-357,263.17 feet; y-325,347.96 
feet. 

South Haven, St. Basil’s Catholic Church, steeple (Van Buren County, H. C. 
Warwick, 1932).-Plane coordinates: (c), S-356,190.1 5 feet; y-328,179.18 
feet. 

South Haven, municipal concrete storage tank (Van Buren County, H. C. 
Warwick, 1932).-Plane coordinates: (C), ~ ~ 3 6 2 , 8 5 3 . 8 6  feet; y-329,012.78 feet. 

South Haven, municipal Standpipe (Van Buren County, H. C. Warwick, 
1932).-Plane coordinates: (C), ~ ~ 3 5 8 , 7 2 3 . 9 5  feet; ?/=329,856.35 feet. 

Fennville, black municipal water tank, finial (Allegan County, H. C. Warwick, 
1932).-Plane coordinates: (C), m=403,704.09 feet; y=399,197.42 feet. 

Douglas, municipal tank, finial (Allegan County, H. C. Warwick, 1932).- 
Plane coordinates: (C), z=375,573.01 feet; y=416,874.59 feet. 

Saugatuck Lighthouse (Allegan County, H. C. Warwick, 1932).-Plane coor- 
dinates: (C), %=374,657 feet; g=429,149 feet. 

East Saugatuck, church steeple (Allegan County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (C), x=407,586 feet; y=436,492 feet. 

Belvedere Farm, gray water tank (Allegan County, H. C. Warwick, 1932).- 
Plane coordinates: (C), s-388,217.75 feet; y=432,666.11 feet. 

Overisel, church steeple (Allegan County, H. C. Warwick, 1932) .-Plane 
coordinates: 

Holland, north of State park zoo, Getz farm, tank (Ottawa County, El. C. 
Warwick, 1932).-Plane coordinates:’ (C), x=377,299 feet. y-475,947 feet. 

Holland, Holland Furnace Co., tank (Ottawa County, H. 6. Warwick, 1932).- 
Plane coordinates: 1 (C), x=406,161 feet; y=465,686 feet. 

Holland, Bush Lane Piano Co., tank (Ottawa County, H. C. Warwick, 1932) .- 
Plane coordinates: (C), x=406,493.40 feet; y=465,598.06 feet. 

Holland, Heinz Canning Co., stack (Ottawa County, H. C. Warwick, 1932).- 
Plane coordinates: (C), x-398,492.72 feet; y=467,904.13 feet. 

Holland, Holland Shoe Co., stack (Ottawa County, H. C. Warwick, 1932).- 
Plane coordinates: (C), x-399,377.53 feet’ y=468,334.16 feet. 

Holland, City Light Co., stack (Ottawa dounty, H. C. Warwick, 1932).-Plane 
coordinates: (C), s=405,524.77 feet; y=471,434.81 feet. 

Holland, municipal standpipe (Ottawa County, H. C. Warwick, 1932) .-Plane 
coordinates: (C), s=405,266.99 feet; y=471,103.74 feet. 

Holland, Black Lake, front range light (Ottawa County, H. C. Warwick, 1932) .- 
Plane coordinates: (C), x=374,943.55 feet; y=464,029.23 feet. 

Holland, Black Lake, rear range light (Ottawa County, H. C. Warwick, 1932).- 
Plane coordinates: (C), x=375,826.67 feet; y=464,080.46 feet. 

Graafschap, church steeple (Allegan County, H. C. Warwick, 1932).-Plane 
coordinates: 1 (C), z=397,102 feet; y=456,643 feet. 

Zeeland, municipal tank, west side (Ottawa County, H. C. Warwick, 1932).- 
Plane coordinates: (C), z=424,376.84 feet; y=478,106.56 feet. 

Zeeland, Mead Johnson Co., tank (Ottawa County, H. C. Warwick, 1932).- 
Plane coordinates: (C), x=432,403.50 feet; y=478,604.41 feet. 

Primary traverse station No. 10SY (U. S. G. S.) (Ottawa County, H. C.  
Warwick, 1932).-About 2 miles southwest of Allendale, in T. 7 N., R. 14 W., 43 
feet southeast of center of road intersection, 7 feet eaet of 36-inch blazed tree, and 
22 feet south of center line of east-west road. Marked by standard U. S. Geo- 
logical Survey tablet stamped “P. T. Sta. No. 108-Y 1926” in top of concrete post. 
Station De Junge (see description thereof) is 328.246 meters (1,076.92 feet) from 
station in azimuth 174OO5’05’’. 

Plane coordinates: 1 (C), z=434,987 feet; y=531,145 feet. 
Coopersville, municipal tank, finial (Ottawa County, H. C. Warwick, 1932).- 

Plane coordinates: (C), s=451,913.93 feet; y=569,482.48 feet. 
Thompson Aeronautical Corporation, west of Coopersville, airway beacon 

(Ottawa County, H. C. Warwick, 1932) .-Plane coordinates: (c),  x=444,332.66 
feet; y=568,363.87 feet. 

Grand Haven, pierhead front range light (Ottawa County, H. C. Warwick, 
1932).-Plane coordinates: 1 (C), x=364,780 feet; y=567,738 feet. 

Grand Haven, pierhead rear range light (Ottawa County, H. c. Warwick, 
1932).-Plane coordinates: (C), x= 365,359.30 feet; y=567,838.02 feet. 

(C), x=430,640 feet; y=447,608 feet. 

1 No check on this position. 
For notes in regard to  marking of stations see p. 187. 
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Grand Haven, First Congregational Church, steeple (Ottawa County, H. C. 
Warwick, 1932).-Plane coordinates: 

Grand Haven, Eagle Ottawa Leather Co., stack (Ottawa County, H. C. War- 
wick, 1932).-Plane coordinates: 1 (C), z=378,389 feet; y=570,193 feet. 

Challenge Refrigerator Co., stack (Ottawa County, H. C. Warwick, 1932).- 
Plane coordinates: (C), x=374,693.27 feet; y=571,633.78 feet. 

Spring Lake, municipal tank (Ottawa County, H. C. Warwick, 1932).-Plane 
coordinates: (C), z=380,593.49 feet; y=574,364.87 feet. 

Spring Lake, Holland Church, white steeple (Ottawa County, H. C. Warwick, 
1932).-Plane coordinates: 1 ( C ) ,  z=381,130 feet; y=574,131 feet. 

Dietrich, Lutheran Church steeple 1 mile north of (Ottawa County, H. C. 
Warwick, 1932).-Plane coordinates: (C), z=480,204.28 feet; y=595,168.42 feet. 

Primary traverse station No. 16 F (U. S. G. S.) eccentric (Muskegon County, 
H. C. Warwick, 1932).--Plane coordinates: (C), z=390,157.90 feet; y=595,033.01 
feet. 

Primary traverse station No. 16 F (U. S. G. S.) (Muskegon County, H. C. 
Warwick, 1932).-About 8 miles southeast of Muskegon and 0.5 mile northwest 
of Fruitport, in T. 9 N., R. 16 W., 13 paces north of center line of road, 10 paces 
east of center line of old interurban grade line, 6 paces northwest of 18-inch cotton- 
wood, 8 paces south of guyed transmission-line pole, 4 aces west of small cedar, 
and 4 feet north of corner fence post. To reach from &and Haven, follow con- 
crete road to Fruitport, continue north from center of village 0.6 mile to crossroads 
a t  end of pavement, turn west onto sand road, and continue 0.3 mile to station site. 
Marked by standard U. S. Geological Survey tablet stamped “P. T. Sta. No. 16-F 
1928” in concrete post flush with surface. 

Plane coordinates: (C), x=390,171.39 feet; y=595,033.34 feet. 
Muskegon, American Showcase Co., stack (Muskegon County, H. C. Warwick, 

1932).-Plane coordinates:’ (C), z=371,620 feet; y=625,438 feet. 
Muskegon, courthouse, tip of spire (Muskegon County, H. C. Warwick, 1932).- 

Plane coordinates: (C), z= 368,389.71 feet; y= 632,590.63 feet. 
Muskegon, Central Paper Co., tall stack (Muskegon County, H. C. Warwick, 

1932).-Plane coordinates: (C), z=352,209.85 feet; y=625,230.31 feet. 
Muskegon, breakwater, front range light (Muskegon County, H. C. Warwick, 

1932) .-Plane coordinates: (C), z = 340,909.87 feet; y = 628,819.95 feet. 
Muskegon, north breakwater light (Muskegon county, H. C. Warwick, 

1932).-Plane coordinates: (C), z=340,606.93 feet; y= 629,342.70 feet. 
Muskegon, pierhead rear range light (Muskegon County, H. C. Warwick, 

1932).-Plane coordinates: 1 (C), z=342,630 feet; y=629,340 feet. 
Muskegon, Campbell-Wyant Foundry, water tank, finial (Muskegon County, 

H. C. Warwick, 1932).-Plane coordinates: (C). z=362,403.64 feet; y=620,985.47 
feet. 

Muskegon, municipal standpipe, center (Muskegon County, H. C. Warwick, 
1932).-Plane coordinates: (C), z=367,152.16 feet; y=621,469.37 feet. 

Muskegon, Bennet Pump Co., water tank, finial (Muskegon County, H. C. 
Warwick, 1932).-Plane coordinates: (C), z=371,049.25 feet; y=620,450.70 feet. 

Muskegon, Brunswick Radio Corp., brick stack (Muskegon County, H. C. 
Warwick, 1932).-Plane coordinates: (C), z=364,944.31 feet; y=627,545.44 feet. 

Muskegon, Piston Rings Co., tallest stack (Muskegon County, 31. C. Warwick, 
1932).-Plane coordinates: (C), z=367,624.21 feet; y=625,544.64 feet. 

White River, pierhead light (Muskegon County, H. C. Warwick, 1932).- 
Plane coordinates: (C), x=319,323.22 feet; y=683,958.07 feet. 

White River Lighthouse ( Muskegon County, H. C. Warwick, 1932).-About 
5 miles southwest of Whitehall. To reach from Whitehall, follow Scenic Drive 
south 1.0 mile from main corner, proceed west 4.5 miles on main macadam road 
to macadam crossroads, continue straight ahead at crossroads, follow pavement 
1.25 miles to point where i t  turns east t o  landing, turn west, and go 100 yards to 
lighthouse which is yellow-brick octagonal tower attached to dwelling well up 
from shore on south bank of White River and lake entrance. 

Plane coordinates: (C), z=320,714.74 feet; 7~=683.904.25 feet. 
Whitehall, Eagle Ottawa Leather Co., stack (Muskegon County, H. C. Warwick 

1932).-Plane coordinates: (C), x=339,923.86 feet; y=693,323.90 feet. 
Whitehall, municipal standEipe, finial (Muskegon County, H. C. Warwick 

1932).-Plane coordinates: (C), z=344,370.86 feet; y=694,956.51 feet. 

(C), z=373,152 feet; y=569,630 feet. 

’ 

1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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EAST SHORE OF LAKE MICHIGAN, NORTHERN SECTION 

Principal points 

Sleeping Bear (Leelanau County, H. C. Warwick, 1932).-About 4 miles north 
of Empire, 2% miles southwest of Glen Haven, in sec. 36, T. 29 N., R. 15 W., 
on prominent sand dune known as Sleeping Bear, and 10 feet northeast of and 1 
foot below highest point of dune. To reach from Traverse City, follow Route 
M-22 west and north 1.5 miles to junction with County Route 612, proceed west 
23.4 miles on Route 612 to junction with Route M-22 at Empire, proceed north 
2.0 miles on Route M-22 t o  junction with Route M-109, proceed northwest 3.1 
miles on Route M-109 t o  fenced lane leading west to foot of sand dune, follow 
lane west 300 yards t o  board gate, continue north through gate and along west 
edge of cherry orchard 85 yards t o  gap in  fence at left, proceed northwest across 
pasture 150 yards t o  foot of sand dune at saddle, climb dune t o  summit which is 
broad sandy plateau, and go southwest across this desert about 1 mile t o  station 
site which is on high dune rising above plateau and overlooking Lake Michigan. 
Marked by standard station disk cemented i n  top of 12-foot section of 3-inch pipe 
which is sunk 11 feet in sand, filled with concrete, and  anchored in  mass of con- 
crete. Reference mark No. 1 is standard reference disk cemented in boulder, on 
plateau about 100 feet lower than station, 35 yards east of edge of sand bank on 
shore of Lake Michigan, and 467.52 meters (1,533.9 feet) from station in azimuth 
170’12’27”. Reference mark No. 2 is standard reference disk cemented in top 
of 12-foot section of 3-inch pipe which is sunk 11 feet into sand and anchored in 
mass of concrete, 193.166 meters (633.75 feet) east of reference mark No. 1, and 
412.50 meters (1,353.3 feet) from station in  azimuth 194’32’52’’. Dav Forest 
estate. water tank. is aDDroximatelv 3 miles from station in azimuth 251’13’22”. 

Plane coordinates: x(C), s=41f,401.23 feet; y= 1,229,473.86 feet; grid zimuth 
to Day Forest Estate, water tank, 

Cedar (Leelanau County, H. c?f” Warwick, 1932) .-Twelve miles northwest of 
Traverse Citv. in NE% sec. 11. T. 28 N.. R. 13 W.. on land leased by the State 

nial=251°26’51.8’’. 

but  owned by ’Leo Gauthier, in’old apple orchard, 4.53 meters (14.9 feit) north of 
northeast leg of Cedar fire lookout tower, and 8.01 meters (26.3 feet) northeast of 
northwest leg. T o  reach from Traverse City, follow Route M-22 west and north 
1.2 miles t o  junction with County Route 612, follow this road west 2.8 miles t o  
County Route 616 which is paved, turn north onto County Route 616, follow 
pavement north and west 9.2 miles to Cedar, continue west on same road 2.6 
miles t o  dirt road leading south up  steep hill opposite Cedar tower sign, and 
follow dirt trail south 0.5 mile t o  fire tower and station site. Surface and under- 
ground marks are standard station disks in concrete, notes la and 7a. Upper 
mark projects 6 inches. Reference marks are  standard reference disks in  con- 
crete, note lla, projecting 6 inches. No. 1 is in apple orchard, between fourth 
and fifth rows of trees from west side of orchard, midway between fifth and sixth 
rows of trees from south side, 31.43 meters (103.1 feet) north of northeast tower 
leg, and 26.90 meters (88.3 feet) from station in  azimuth 181’10’. No. 2 is in 
third row of trees from west side of orchard, 15 feet south of fourth tree from 
south end of row, 8.6 meters (28 feet) northwest of northwest tower leg, and 
14.53 meters (47.7 feet) from station in azimuth 84’30’. Cedar, fire lookout tower 
is 8.48 meters (27.8 feet) from station in azimuth 21’21’. 

Plane coordinates: (C), x=475,763.77 feet; y=1,218,879.30 feet. 
Pyramid (Leelanau County, H. C. Warwick, 1932) .-About 6 miles northeast of 

Glen Haven, on point of bluff overlooking Lake Michigan known as Pyramid 
Point, in NE% sec. 31, T. 30 N:, R. 13 W., on  land owned by Miss Mary Miller, 
15 feet south of edge of bluff at highest point, 20 feet southeast of small clump 
of basswoods on brink of bluff, and  18 feet west of partially dead 2-foot bass- 
wood. To  reach, from Maple City, follow County Route 671 north 6 miles t o  
Route M-22, proceed west 3.45 miles to road t o  north at cemetery on north side 
of road, follow main road north’and west 1.85 miles t o  fork at which main-trav- 
eled road goes straight ahead, turn east onto sand road, follow 0.5 mile t o  wire 
gate which is entrance to  Miss Mary Miller’s house, follow lane north 175 yards 
to house, continue north on wagon tracks 200 yards t o  northwest edge of small 
cornfield, proceed east up north edge of cornfield 140 yards to  bars at northeast 
corner of meadow and end of truck travel, pass through bars, follow old road 
through woods 180 yards to clearing t o  northeast, continue northeast 80 yards 
across clearing and enter trace of old road near post and 12-inch maple, follow 
northeast 140 yards to  edge of bluff, turn left along edge of bluff, and continue 

For notes in regard to marking of stations see p. 167. 
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southwest 75 yards to station site. Surface and underground marks are standard 
station disks in concrete, notes la and 7s. Refer- 
ence marks are standard reference disks in concrete, note lla. No. 1 projects 6 
inches, is south of point of bluff, lower than station, on practically level ground in 
midst of small trees and bushes, and 80.48 feet (slope) from station in azimuth 
318’00’. No. 2 projects 2 inches, is at about same elevation as station, on same 
bluff, and 46.42 feet (slope) from station in azimuth 78’34‘. 

Plane coordinates: (C), z=454,962.09 feet; y= 1,263,881.79 feet. 
Barnard (Benzie County, H. C. Warwick, 1932).-About 9 miles east of Ben- 

zonia, 5 miles north of Thompsonville, in N W g  sec. 5, T. 25 N., R. 13 W., Col- 
fax Township, on land owned and occupied by George Barnard, about 200 yards 
south of his house, 85 yards east of fence along east edge of woods, on top of 
knoll in cultivated field, and 80 feet south of forked black-cherry tree in south 
edge of orchard. To reach from Benzonia, go east 5 miles on County Route 608 
from junction with U. S. Route 31 to junction with County Route 671, proceed 
north 0.5 mile on County Route 671, proceed east 3.0 miles to crossroads, pro- 
ceed south 1.5 miles t o  crossroads at school, turn east onto section-line road which 
bears left, continue up valley 0.65 mile to fork at mail box, follow main (left) fork 
up valley to  Barnard’s house where public road turns east, follow farm lane south 
between barn and house along edge of woods 200 yards to southwest corner of 
orchard, and continue southeast across field 100 yards to  station site. Surface 
and underground marks are standard station disks in concrete, notes la and 7a. 
Upper mark is 8 inches below surface. Reference and azimuth marks are stand- 
ard reference disks in concrete, note lla. No. 1 projects 5 inches, is in east- 
west fence line, about 50 feet west of southeast corner of orchard, and 115.76 feet 
(slope) from station in azimuth 226’11’. No. 2 projects 6 inches, is in south 
edge of orchard, about 2 feet south of young quince tree, and 108.24 feet (slope) 
from station in azimuth 142’47’. Azimuth mark projects 4 inches, is in north 
edge of woods, about 60 feet east of southwest corner of cultivated field, and 
approximately 0.45 mile from station in azimuth 339’47’41”. To reach azimuth 
mark, go east about 100 yards and south on farm road about 0.35 mile along edge 
of woods until road ends at north edge of woods, proceed east 100 yards, and 

Upper mark projects 4 inches. 

then south about 80 yards to mark. 
Plane coordinates: (C), s=456.714.15 feet: u= 1,129.312.60 feet: grid azimuth . -  . . I -  to azimuth mark=339054‘41”.* . 
Kirby (Benzie County, H. C. Warwick, 1932).-About 1% miles northeast of 

Frankfort, in NEfi  sec. 23, T. 26 N., R. 15 W., on land owned and occupied by 
Earl Kirby, at east edge of wooded area, about 85 yards south of road, 250 feet 
west of Kirby’s house, 12 feet east of 6-inch maple tree with triangular blaze 
and 27 feet east-southeast of double wild-cherry tree. To reach from Standard 
Oil station at Frankfort, go north 0.25 mile on Route M-22 to  point where pave- 
ment bears left, turn right (northeast) onto gravel road on east side of park, pro- 
ceed 0.25 mile, turn east, continue 1.5 miles t o  gravel crossroads, proceed 
north 0.6 mile on gravel road to  sand road to west, proceed west 0.45 mile to 
driveway to  Kirby’s house, follow drive south to  top of hill, and proceed west 85 
yards across ravine to  station site. Surface and underground station marks are 
standard station disks in concrete, notes la and 7a. Upper mark is 8 inches 
below surface. Reference and azimuth marks are standard reference disks in 
concrete, note lla. No. 1 projects 3 inches, is 50 yards north of Kirby’s house, 
7.5 feet east of center line of drive to Kirby’s house, 48 yards south of center line 
of road, and 236.95 feet from station in azimuth 247’59’. No. 2 projects 4 
inches, is 38 feet southwest of southwest corner of Kirby’s house, 16 feet west of 
18-inch maple tree, and 234.86 feet from station in azimuth 302’10’. Azimuth 
mark projects 6 inches, is on right-of-way of county road, 1 foot east of right-of- 
way fence, 20 feet west of center line of gravel road, 97 feet south of center line of 
dirt road, and 0.45 mile from station in azimuth 267O05’56”. 

Plane coordinates: (C), z=380,391.36 feet; y= 1,147, 359.96 feet; grid azimuth 
to azimuth mark=267’25’19”.* 

Honor (Benzie County, H. C. Warwick, 1932).-About 1% miles south of 
Honor, near Honor fire lookout tower, in NE% sec. 20, T. 26 N., R. 14 W., on 
land leased by State but owned by Don Marshall, 5.46 meters (17.9 feet) south- 
east of southwest leg of tower, and 5.35 meters (17.6 feet) southwest of south- 
east leg. To reach from main corner in Beulah, follow U. s. Route 31 north 

*This azimuth has been computed by the 5rst formula (p. 171). neglecting the seoond term. 
For notes in regard to marking of stations see p. 167. 
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0.3 mile to gravel road leading east known as Narrow Gauge Road, follow this 
road east 2.3 miles to fork, follow left fork 0.8 mile northeast to crossroads, proceed 
east 0.5 mile on gravel road to  crossroads at fire tower sign, continue straight 
east 0.5 mile on sandy road to another fire tower sign, follow sand road south 0.25 
mile into woods to its end, and continue south up path 200 meters (656 feet) to 
fire tower and station site. Surface and underground marks are standard sta- 
tion disks in concrete, notes la and 7a. Refer- 
ence marks are standard reference disks in concrete, note lla, projecting 4 inches. 
No. 1 is in edge of woods, 7.1 meters (23 feet) northeast of southeast tower leg, 
8.8 meters (29 feet) southeast of northeast tower leg, and 11.115 meters (36.47 
feet) from station in azimuth 238’39’. No. 2 is in edge of woods, 14.25 meters 
(46.8 feet) south of southeast tower leg, 4.0 meters (13 feet) west of 10-inch 
beech tree, 1.6 meters (5 feet) southeast of 12-inch maple tree, and 9.900 meters 
(32.48 feet) from station in azimuth 344’26’. Honor fire lookout tower is 7.46 
meters (24.5 feet) from station in azimuth 175’32’. 

Plane coordinates: (C), z=427,552.49 feet; y= 1,145,483.26 feet. 
Downs (Benzie County, H. C. Warwick, 1932).-Four miles north of Frank- 

fort, in SEK sec. 33, T. 27 N., R. 16 W., on land owned by Crystal Downs Coun- 
try Club, 75 yards west of road, in unimproved wooded area on high point of 
ground, 8 feet southeast of 6-inch cedar tree, and 9 feet northwest of triangular 
blaze, on 12-inch beech tree To reach from Frankfort, follow Route M-22 north 
4.6 miles from Standard Oil station to  gasoline station on left side of road, turn 
left onto private road of Crystal Downs Country Club, follow 0.3 mile through 
woods to point where road makes sharp turn to right just beyond summit of first 
grade, and proceed west 75 yards to  station site. Surface and underground marks 
are standard station disks in concrete, notes la and 7a. Upper mark projects 5 
inches. Reference and azimuth marks are standard reference disks in concerte, 
note lla. No. 1 projects 5 inches, is down steep slope toward road, 9 feet west 
of 10-inch beech tree, and 58.5 feet from station in azimuth 270’11‘. No. 2 
projects 5 inches, is down gentle slope, 9 feet west of 10-inch birch tree, 4 feet 
northeast of 6-inch fir tree, and 49.2 feet from station in azimuth 19’31’. Azimuth 
mark is 0.15 mile east of private road leading to country club, 50 feet north of 
center line of Route M 22, 24.5 feet west of center line of gravel road, and 0.4 mile 
from station in azimuth 291’50’45’’. 

Plane coordinates: (C), z=372,131.57 feet; y =  1,165,743.93 feet; grid azimuth 
to  azimuth mark=292’11‘30’’.* 

Buck (Benzie County, H. C. Warwick, 1932).-About 10 miles northeast of 
Bear Lake, 3 miles west of Thompsonville, on highest point of promihent ridge 
known locally as Sleepy Buck Hills, in NE% sec. 33, T. 25 N., R. 14 W., Weldon 
Township, and on State land. T o  reach from Bear Lake go north 5.1 miles on 
U. S. Route 31 to  Gulf gasoline station and grocery at Warren Corners, proceed 
east 3.9 miles on County Route 604, proceed north 1 mile, east 3.0 miles and 
again north 2.5 miles on narrow graded road to  junction with County Route 671, 
turn west onto sand road, follow along south side of fence 0.65 mile to  point 50 
yayds beyond where road bears t o  southwest near triangular blaze on 5-inch 
maple tree on right, follow trace of old woods road northwest up valley t o  point 
where brush was thrown across i t  and blazed trail leads to left, and follow blazed 
trail west 0.25 mile to  station site on highest knoll which is bare except for sumac 
and brush. Surface and underground marks are standard station disks in con- 
crete, notes la and 7a. Upper mark is flush with ground. Reference and azi- 
muth marks are standard reference disks in concrete, note lla. No. 1 is flush 
with ground, and 52.83 feet from station in azimuth 32’35’. No. 2 is flush with 
ground, and 100.09 feet (slope) from station in azimuth 164’22’. Azimuth mark 
projects 4 inches, and is 1 foot west of north-south fence line, 16 feet north of 
northeast corner of small apple orchard, 10 feet south of small’tree, 32 feet west 
of center line of County Route 671, 100 yards north of yellow frame farmhouse, 
0.2 mile north of above-mentioned crossroads and sand road alona fence. and 

Upper mark projects 4 inches. 

~ ~~~ . ~~ 

approximately 1.0 mile from station in azimuth 267’34’07”. 
tion to  Benzonia, light on tank, is 142’06’10”. 

AzimAh from sta- 

Plane coordinates: (C), z=435,158.43 feet; ~=1,102,020.66 feet; grid azimuth . _  
to azimuth mark=267’44’35”.* . 

*This azimuth has beencomputed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Lemley (Benzie County, H. C. Warwick, 1932).-About 3 miles northeast of 
Arcadia, 6 miles south of Frankfort, in NEY, sec. 35, T. 25 N., R. 16 W., on land 
owned by L. B. Putney of Kalamazoo and occupied by Mrs. Ethel Lemley, about 
600 yards north of east-west county road, on fence line between hayfield on south 
and woods on north, 51 feet west of fence and 11 feet south of 10-inch wild-cherry 
tree with triangular blaze. To reach from Arcadia, follow Route M-22 east and 
north 3.3 miles to  gravel road t o  east, proceed east 0.7 nlile to  dirt road t o  north 
which is just west of Mrs. Lemley’s octagonal concrete house, go north 0.25 
mile on dirt road to  gap in field on west, enter gap, and drive north across field 
175 yards t o  station site. Surface and underground marks are standard station 
disks in concrete, notes la and 7a. Reference and azimuth marks are standard 
reference disks in concrete, note lla. No. 1 is 1 foot west of fence on east side 
of hayfield, 12 feet west of center line of dirt road, 162 feet south of fence on 
north side of hayfield, and 170.60 feet (slope) from station in azimuth 351’19‘. 
No. 2 is 1 foot south of fence on north side of hayfield, 55 feet west of 10-inch elm 
tree, and 151.00 feet (slope) from station in azimuth 82’19’. Azimuth mark is 
about 200 ards south of east-west county road, 400 yards southwest of Lemley’s 
house, on Znce line between apple and cherry orchard on west and uncultivated 
field on east, 70 feet southeast of corner tree of apple orchard, 66 feet northwest 
of large pile of stones, and approximately 0.5 mile from station in azimuth 
8’39’18”. 

Plane coordinates: (C), z=382,369.77 feet; y= 1,104,631.23 feet; grid azimuth 
to  azimuth mark=8’58’17”.* 

Glover (Manistee County, H. C. Warwick, 1932).-About 6 miles northeast 
of Bear Lake post office, 0.75 mile east of Glovers Lake, and in SEY, sec. 12 or 
NEY, sec. 13, T. 24 N., R. 15 W., Pleasanton Township. Section line coula not 
be definitely determined, but land to  north is owned by Starke Lumber Co. and 
to south by C. Swenson. To reach from Bear Lake, go north 5.1 miles on U. S. 
Route 31 to  Warren’s Corners (small store and filling station on left), turn east 
onto County Route 604, follow east and southeast 3.9 miles to  T-road, proceed 
north 1.0 mile on County Route 604 to  point where i t  turns east at crossroads, 
turn west at road 0.75 mile past church, continue to  end of traveled road near 
house, and continue 0.15 mile up little-used grade t o  point where road turns to  
north near triangular blaze on tall slim elm tree and end of truck travel. Con- 
tinue straight west 200 yards following blazes to  end of old grade, and continue 
on blazed trail 150 yards to station site on summit of knoll on high ridge which 
is bare except for few small elms, choke cherries and sumac. Surface and under- 
ground marks are standard station disks in concrete, notes la and 7a. Upper 
mark projects 4 inches. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 3 inches, and is 145.04 feet from 
station in azimuth 299’41’. No. 2 projects 3 inches, and is 52.65 feet from sta- 
tion in azimuth 94’40’. Azimuth mark projects 5 inches, is 95 feet northeast of 
center line of County Route 604, 35 feet northeast of center line of single-track 
railroad, 6 feet south of corner post of fence, 25 feet south of center line of little- 
used road, about 75 feet east of grade crossing, f / z  mile east of east end of Glovers 
Lake. and amxoximatelv 0.7 mile from station in azimuth 38’47’56”. 
~ Plane cooidinates: (e), z=418,722.68 feet; y= 1,088,556.05 feet; grid aFimuth 
to  azimuth mark=39’01’02’’.* 

Brethren (Manistee County, H. c. Warwick, 1932; 1936).-About 16 miles 
northeast of Manistee, 2 miles northeast of Brethren, 3 miles south of Kaleva, in 
NWK sec. 3. T. 22 N.. R. 14 W.. Brethren TownshiD. and on conical hill on ex- 
treme western end of ‘Dixon ridge which is covered-with thick growth of scrub 
oak and poplar. To reach from Kaleva, go south 3.5 miles on County Route 
699 from junction with east-west macadam road in west edge of Kaleva, go east 
1.5 miles on sand road, proceed north 1.0 mile to blaze on 16-inch oak tree on 
left, follow trace of old woods road northwest up valley 150 yards to triangular 
bhze and stick arrow on right, turn left onto blazed trail, and follow west 250 
yards to  station site on top of hill. Surface and underground marks are stand- 
ard station disks in concrete, notes la and 7s. Upper mark flush with ground. 
Reference and azimuth marks are standard reference disks in concrete, note lla, 
flush with ground. No. 1 is 29.19 feet (slope) from station in azimuth 226’17’. 
No. 2 is 50.13 feet from station in azimuth 356’55’. Azimuth mark is 15 feet 
south of center line of east-west sand road, about 50 yards northwest of barn, 

*Thisazimuth hss been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of  stations see p. 167. 



254 U. S. COAST AND GEODETIC SURVFAY 

150 yards west of gate at point where road turns south, and approximately 0.7 
mile from station in azimuth 144’38’44‘’. To reach azimuth mark from junc- 
tion of County Route 594 and County Route 669, go north 2.0 miles to sand 
road t o  west, and follow west 0.9 mile t o  mark on south side of road. 

Plane coordinates: (C), z=436,483.95 feet; y= 1,032,694.86 feet; grid azimuth 
to azimuth mark= 144’48’55’’.* 

Onekama (Manistee County, H. C. Warwick, 1932).-About 354 miles north- 
west of Onekama, about 150 meters (492 feet) northwest of Mr. O’Lass’ house, 
on ridge 20 meters (66 feet) west of west edge of woods, 13.85 meters (45.4 feet) 
northwest of old flagpole, and 10.20 meters (33.5 feet) north of fence line. To 
reach from Park Road in Manistee, go northeast 4 miles on U. S. Route 31 to 
junction with Route M-22 on left, go north 7.8 miles on Route M-22 to  Onekama, 
proceed northwest 3.2 miles on Route M-22 to  gravel road to  west and sign 
“Point Lookout,” proceed west 1.05 miles on gravel road to  fork, follow right- 
hand dirt trail west and north around edge of field to  Mr. O’Lass’ house, continue 
north 0.1 mile bearing west between edge of field and wooded lot, and continue 
southwest 20 meters (66 feet) up steep slope to  station site. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 6 inches. Reference and azimuth marks are standard ref- 
erence disks in concrete, note lla. No. 1 projects 4 inches, is 10 meters (33 feet) 
north of 8-inch beech tree, 2.6 meters (9 feet) west of fence line, and 25.58 meters 
(83.9 feet) (slope) from station in azimuth 227’40’. No. 2 projects 4 inches, is 
6.6 meters (22 feet) north of old fence line, 6.25 meters (20.5 feet) northeast of 
6-inch oak tree, and 16.78 meters (55.1 feet) from station in azimuth 73’59’. 
Azimuth mark is on first low ddge northeast of stabion, 1 meter (3 feet) south- 
west of &inch maple tree which is southernmost tree in group of three (one beech 
and one oak), 9 meters (30 feet) southwest of southwest corner of old dilapidated 
barn, and approximately 0.3 d l e  from station in azimuth 201’46’09’’. Azi- 
muth from station to Ruggles-Rademaker Salt Co., stack, is 15’41’18”; and to 
Portage Lake, pierhead light, 18’41‘54’’. 

Plane coordinates: (C), %=370,196.58 feet; y= 1,059,310.83 feet; grid azimuth 
to  azimuth mark=202°07’00’’.* 

Scott (Manistee County, H. C. Warwick, 1932; 1936) .:Eight miles northeast 
of Manistee, in NW% sec. 12, T. 21 N., R. 17 W., Manistee Townshjp, on land 
owned and occupied by Mrs. Scott, on ridge which runs in northeast-southwest 
direction and is covered by light growth of slender wheat grass, near 2 large 
boulders lying on top of ground, 12 feet east of smaller boulder, 65 feet west of 
fence line, and 9 feet north of east-west fence line. To reach from Manistee, 
follow U. S. Route 31 from Standard Oil station at north side of town northeast 
9.1 miles t o  north-south gravel crossroad which is about 0.25 mile southwest of 
small country church, turn north onto gravel road, follow 0.6 mile t o  crossroads, 
proceed west 0.5 mile to road leading south, go 0.3 mile t o  Mrs. Scott’s house on 
west side of road, follow lane around south side of barn, and continue west about 
200 yards to  top of hill and station site. Surface and underground marks are 
standard station disks in concrete, notes 1s and 7a. Upper mark projects 12 
inches. Reference and azimuth marks are standard reference disks in concrete, 
note lla. No. 1 projects 6 inches, is 48 feet north of fence corner, 1 foot east of 
fence line, 15 feet south of crest of steep slope t o  north, and 73.61 feet (slope) 
from station in azimuth 240’43’. No. 2 projects 6 inches, is 1 foot west of fence 
line, 65 feet south of fence corner, 12 feet west of lane used for livestock, and 
107.02 feet from station in azimuth 336’12‘. Azimuth mark projects 3 inches, 
is 0.15 mile west of road which leads south to  Mrs. Scott’s house, in T-fence cor- 
ner, 22 feet north of center line of east-west road, and approximately 0.3 mile 
from station in azimuth 179’54’33”. 

Plane coordinates: (C), ~=383,406.58 feet; y= 1,030,483.50 feet; grid azimuth 
to  azimuth mark = 180’ 13’14’’.* 

Wellston (Manistee County, H. C. Warwick, 1932; 1936) .-About 12 miles 
southeast of Manistee, about 9 miles northeast of Free Soil, on high prominent 
hill occupied by Wellston fire lookout tower, in SW% sec. 25, T. 21 N., R. 15 W., 
20 feet southwest of northwest corner of tower, and 21 feet northwest of south- 
west corner of tower. To reach from Manistee, go north 2.1 miles on U. s. Route 
31 (across bridge) to junction with Route M-55 (unmarked) near State highway- 
maintenance garage, turn right (southeast) onto Route M-55, follow new gravel 
road southeast and east 14 miles to point where road makes slight bend to left 

‘This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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and ungraded dirt road leads south at sign “State Fire Tower 4% miles,” proceed 
southwest 4.0 miles on this dirt road keeping right-hand fork along telephone 
line at 1 mile to road to  right at fire-tower sign, and follow this road northwest 
0.7 mile to station site at fire tower. Surface and underground marks are stand- 
ard station disks in concrete, notes la and 7a. Upper mark projects 3 inches. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 2 inches, is 40 feet southeast of southwest corner of tower, 43 feet 
south of northeast corner of tower, 11 feet southeast of telegraph pole, and 60.58 
feet from station in azimuth 303’25’. No. 2 projects 4 inches, is 27 feet west of 
center line of road to tow,er, surrounded by small bushes, and 86.39 feet from 
station in azimuth 147’21 . Azimuth mark projects 2 inches, is 3 feet west of 
fence post in north boundary fence of sand road, 15 feet north of center line of 
road, 90 yards west of point where road turns north, and approximately 0.6 mile 
from station in azimuth 346’43’41’’. Mark is not visible without clearing trees 
close to station. Azimuth from station to Wellston, $re lookout tower, 8.23 meters 
(27.0 feet) distant, is 243‘22‘. 

Plane coordinates: (C), z=412,819.38 feet; y=978,841.47 feet; grid azimuth to 
azimuth mark = 346’57’35’’. * 

Manistee (Manistee County, H. C. Warwick, 1932; 1936).-About 1% miles 
north of business district of Manistee. in west edge of Manistee Cemeterv, and 
on top of high dune overlooking Manistee ha&& and lake. To reach ‘from 
Manistee, follow U. S. Route 31 north across bridge 1.2 miles t o  junction with 
paved road to left which leads to  State Park and with Standard Oil filling station 
in forks, follow park road north about 20 yards, turn west (left) at railroad track 
onto gravel road, go 0.2 mile to cemetery gate, continue northwest on main 
driveway about 0.2 mile to mounted ornamental cannon on left at foot of dune, 
take trail up side of dune just west of cannon, and continue about 200 yards to 
top of dune and station site. Marked by standard station disk in top of 12-foot 
section of 4-inch galvanized-iron pipe sunk 11 feet into sand and filled with 
cement. Reference mark No. 1 is standard reference disk in concrete, note lla, 
projecting 4 inches, on Parkdale-Eastlake road, 26 feet south of south end of 
guard rail of concrete bridge over Manistee River, 18 feet east of center line of 
road between guard posts Nos. 3 and 4 south of bridge, and 2,175.27 meters 
(7,136.7 feet) from station in azimuth 271’20’52’’. To reach reference mark 
No. 1, continue east 0.9 mile on U. S. Route 31 from Standard Oil filling station 
to gravel road to south, turn south, and continue to concrete bridge mentioned 
above. Reference mark No. 2 is standard reference disk in pipe similar to sta- 
tion mark, down slope of dune and 22.24 meters (73.0 feet) from station in azi- 
muth 132’36’. Azimuth mark is standard reference disk in concrete, note lla, 
projecting 6 inches, on west side of Parkdale-Eastlake road, about 0.75 mile south 
of bridge, 14.5 feet east of 18-inch oak tree, 22 feet west of center line of road, 100 
feet south of road intersection, and 3,115.19 meters (10,220.4 feet) from station 
in azimuth 292’59’38’’. Azimuth from station to  Big Sable Lighthouse is 
33’53’33’’, and to Manistee, pierhead light, is 54’57‘44’‘. In  1936 it  was reported 
that the iron pipe holding the station mark was unstable and could be moved 
nhout % inch. 

,I - ~~~ 

Plane coordinates: (C), z=350,127.56 feet; y= 1,007,911.17 feet; grid azimuth 
to azimuth mark=293’23’36’’.* 

Gun (Mason County, H. C. Warwick, 1932; 1936).-About 10 miles northeast 
of Scottville, 2% miles north of Fountain, 1% miles southeast of Free Soil, in 
NW% sec. 35. T. 20 N.. R. 16 W.. on land owned bv Leo Dufon who lives 1% 
milesbouthwe‘st, 50 yards northwest of cabin, on highest ground in vicinity whit& 
is dotted with burnt stumps, in poplar scrub, and 40 feet north of north edge of 
cultivated field. To reach from Scottville, go north 10.4 miles on U. S. Route 
31 to  macadam road to  east, proceed east 4.3 miles passing through Free Soil to 
ungraded road leading south, go south 0.95 mile to  fork, take right-hand road 
which is little used, and go 0.3 mile t o  end at field and tumbledown cabin. Surface 
and underground marks are standard station disks in concrete, notes la and 7a. 
Upper mark projects 6 inches. Reference marks are standard reference disks in 
concrete, note lla, projecting 6 inches. No. 1 is between cultivated field and 
poplar brush at point where there is distinct angle in line of brush, and 41.09 feet 
(slope) from station in azimuth 26’49’. No. 2 is in north edge of cultivated 
field, and 82.74 feet (slope) from station in azimuth 84’47‘. 

Plane coordinates: (C), z=383,533.99 feet; y=943,380.48 feet. 
‘This azimuth has been computed by the first formula (p. 170, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Hamlin (Mason County, H. C. Warwick, 1932).-About 8 miles north of 
Ludington, 200 yards south of Hamlin Lake, in SEg sec. 2, T. 19 N., R. 18 W., 
Hamlin Township, on property owned by Captain Johnson of Ludington, in 
wooded area on highest point in vicinity, 110 feet south of east-west road, 100 
yards west of north-south road, and 18 feet southwest of 18-inch beech tree with 
triangular blaze. To reach from Ludington, follow U. S. Routes 31 and 10 east 
1.0 mile from their junction to tar-macadam road to  north, proceed north 7.6 
miles to  point where road turns west just south of Hamlin Lake, and proceed west 
100 yards on road and south 110 feet through trees to  station site. Surface and 
underground marks are standard station disks in concrete, notes la and 7a. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 is 25 feet north of center line of east-west road, 7 feet east of telephone pole, 
5 feet south of large stump, 90 yards west of north-south road, and 140.91 feet 
(slope) from station in azimuth 199'47'. No. 2 is at east edge of narrow trail 
through trees, 32 feet south of center line of road, and 151.22 feet (slope) from 
station in azimuth 127'40'. Azimuth mark is on bank of cut on east side of 
road, about 60 yards northwest of house on east side of road, 70 yards northeast 
of barn on west side of road, 1 foot west of fence, 15 feet north of 20-inch poplar 
tree which is northern one of line of poplar trees, 25 feet east of center line of road, 
and approximately 0.25 mile from station in azimuth 342'55'36". Big Sable 
Lighthouse is 4 miles from station in azimuth 81'52'02". 

Plane coordinates: (C), s=323,496.35 feet; y=936,322.22 feet; grid azimuth 
to  azimuth mark=343'23'37''.* 

Tamarack (Manistee County, H. C. Warwick, 1932; 1936) .-In southwest 
corner of Manistee, near southwest corner of fence surrounding lawn just back of 
Country Club Stables, 10 meters (33 feet) east of center line of Tamarack Avenue, 
and 13.5 meters (44 feet) west of 12-inch maple tree. To reach from downtown 
Manistee, follow U. S. Route 31 south to  First Street, proceed west 0.45 mile on 
First Street to Spruce Street, proceed south 0.25 mile on Spruce Street to  Bryant 
Avenue, proceed west 0.25 mile on Bryant Avenue to  Tamarack Avenue, and 
proceed south 0.15 mile on Tamarack Avenue to top of hill and station site. 
Surface and underground marks are standard station disks in concrete, notes la 
and 7a. Reference and azimuth marks are 
standard reference disks in concrete, note lla. No. 1 projects 5 inches, is 0.5 
meter (2 feet) west of fence line, 9.5 meters (31 feet) east of center line of Tamarack 
Avenue, 25 meters (82 feet) southwest of southwest corner of Country Club 
Stables, and 133.75 feet from station in azimuth 180'52'. No. 2 projects 5 inches, 
is in old fence corner, 18.8 meters (62feet) southwest of southwest iron fence corner 
post of fence inclosing flower garden, and 40.20 meters (131.9 feet) from station 
in azimuth 290'01'. Azimuth mark projects 2 inches, is in right-of-way of 
narrow road, 12.5 meters (41 feet). west of north-south fence line, 11.5 meters 
(38 feet) south of center line of road, 0.3 meter (1 foot) north of fence line, and 0.2 
mile from station in azimuth 60'40'24". Azimuth from station to Manistee, 
breakwater light, i,s 135'00'32"; and to Manistee, pierhead light, 141'55'28". 

Plane coordinates: (C) ,  s=346,912.87 feet; ?/=999,141.95 feet; grid azimuth 

Upper mark projects 8 inches. 

. .  . _  
to  azimuth mark=61'04'51''.* 

Kintner (Mason County, H. C. Warwick, 1932).-About 11 miles south of east 
of Ludincrton. 3% miles southeast of Scottville. in NWY, sec. 33. T. 18 N.. R. 16 W.. 
on land Gwned &nd occupied by G. D. Kintner, in center of small grmsy pasture 
lane which goes west from Mr. Kintner's house to small woods, 10 feet south of 
north boundary fence of lane, 9 feet north of south fence, 44 feet west of small 
black cherry tree, 68 feet south of most southerly of four walnut trees in field to 
north, about 175 feet east of east edge of woods, and about 200 yards west of 
Mr. Kintner's house. To reach from Scottville, go south 2.5 miles from traffic 
light to gravel road leading east, proceed east 2.5 miles, proceed south 0.3 mile 
to  lane leading west, follow Iane 400 yards passing Mr. Kintner's yelIow house to 
station site. Surface and underground marks are standard station disks in 
concrete, notes la and 7a. Upper mark flush with ground. Reference and 
azimuth marks are standard reference disks in concrete, note lla, projecting 
6 inches. No. 1 is in south boundary fence of lane, 58 feet east of black c h e w  
tree mentioned above, and 101.25 feet from station in azimuth 282'49'. No. 2 
is on north-south fence line, about 75 feet north of southeast corner of woods, in 
bottom of small draw which runs through cultivated field into woods, and 198.93 
feet from station in azimuth 67'38'. Azimuth mark is 15 feet west of center 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to  marking of stations seep. 167. 
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line of north-south road, 1 foot east of west right-of-way fence of same road, 15 
feet south of 24-inch beech tree, 120 feet northwest of northwest corner of small 
stone (imitation) farmhouse, and 0.25 mile from station in azimuth 322’58’42”. 

Plane coordinates: (C), z=373,046.52 feet; y=880,084.89 feet; grid azimuth to 
azimuth mark=323’18’45’’.* 

Summit (Mason County, H. C. Warwick, 1932).-About 3% mileg south of 
Ludington, in NWy4 sec. 2, T. 17 N., R. 18 W., Summit Township, on land owned 
and occupied by Dominick Romanofsky, on east bank of cut, 8.9 meters (29 feet) 
east of center line of road, 0.30 meter (1.0 foot) east of fence line, and on high 
point of small ridge which runs northwest-southeast. To  reach from Ludington, 
follow U. S. Route 31 south and east 3 miles t o  south bridge over Marquette River, 
continue south 0.8 mile on U. S. Route 31 to Kozy Korner filling station, proceed 
west 0.25 mile on gravel road to  school, proceed south 0.25 mile to cinder road to  
west, follow cinder road 0.75 mile to  crossroads, proceed south 0.5 mile to  another 
cross road, and continue south 0.2 mile to  station site at top of grade in cut. 
Surface and underground marks are standard station disks in concrete, notes la 
and 7a. Reference and azimuth marks are 
standard reference disks in concrete, note 11s. No 1 projects 8 inches, is in small 
draw which runs along fence line to south from station, 7.9 meters (26 feet) east of 
center line of road, 0.2 meter (1 foot) east of fence line, 2.44 meters (8.0 feet) south 
of farm gate, and 32.94 meters (108.1 feet) (slope) from station in azimuth 0’37’. 
No. 2 projects 3 inches, is on top of ridge which leads northwest from station, 4 
meters (13 feet) west of west bank of deep cut, 0.28 meter (0.9 foot) east of fence 
line, and 28.64 meters (94.0 feet) (slope) from station in azimuth 130’44’. Azi- 
muth mark projects 8 inches, is 9.80 meters (32.2 feet) east of center line of gravel 
road, 0.5 meter (2 feet) northeast of corner post, 22.7 meters (74 feet) southeast of 
8-inch oak tree. and 0.5 mile from station in azimuth 181’32’17”. 

Upper mark projects 6 inches. 

Plane coordinates: (C), z=319,765.86 feet; y=876,556.20 feet; grid azimuth to 
azimuth mark= 182’00’44’’.* 

McDonald (Mason County, H. c. Warwick, 1932).-About 3.5 miles southesst 
of Ludington, 0.5 miles south of Marquette River, in SWy4 sec. 25, T. 18 N., R. 18 
W.. Ludineton Townshio. on Drouertv owned bv Charles McDonald. on highest 
p o h t  in viiinity, about 200 yafds horfheast of seivice station at curve’in highhay, 
450 feet east of U. S. Route 31, on fence line between pasture on east and cultivated 
field on west, 162 feet north of angle in fence, 18 feet north of &inch white-oak 
tree on fence line, and 18 feet east of %inch white-oak tree. To reach from 
Ludington, follow U. S. Route 31 south 3 miles to south bridge of Marquette 
River, continue south 0.55 mile to point just beyond service station on west and 
to gate in pasture on east, enter gate, go north across ravine to fence, and follow 
fence east and north to station site. Surface and underground marks are standard 
station disks in concrete, notes la and 7a. Refer- 
ence and azimuth marks are standard reference disks in concrete, note lla. No. 
1 is on fence line between pasture and cultivated field, 16 feet northeast of 10-inch 
white-oak tree, 26 feet southwest of angle in fence, and 181.33 feet from station in 
azimuth 349O02’. No. 2 is on right-of-way of U. S. Route 31, 0.5 foot south of 
right-of-way fence, 32 feet east of center line of U. S. Route 31, 15 feet north of 
center of gate, 22 feet north of telephone pole, 300 feet north of service station on 
west side of highway, and 431.02 feet (slope) from station in azimuth 59’54’36’’. 
Azimuth mark is on right-of-way of cinder road, 0.25 mile north of north bridge 
over Marquette River, 17 feet south of center line of cinder road, 56 feet west of 
center line of U. S. Route 31, and approximately 0.9 mile from station in azimuth 
172’29‘34’‘. 

Plane coordinates: (C), z=324,883.60 feet; y=883,632.46 feet; grid azimuth to 
azimuth mark= 172’57’14’’.* 

Crystal (Oceana County, H. C. Warwick, 1932; 1937).-About 9 miles northeast 
of Hart, 2% miles southeast of Crystal Valley, in NWy4 sec. 26, T. 16 N., R. 16 W. 
Crystal Township, on land owned by J. J. Straley of Muskegon and rented by 
Floyd Arnold, 172 feet east of center line of north-south sand road, and 300 yards 
south of Arnold’s house. To reach from Hart, go north 3.1 miles on U. S. Route 
31 to  gravel road leading east at Crystal Valley sign, go east 5.75 miles, north 2.0 
miles, and east 2.25 miles to road leading south, proceed south 1.45 miles to top of 
grade in cut, and go east 172 feet to station site on knoll. Surface and under- 
ground marks are standard station disks in concrete, notes la and 7a. Upper 
mark projects 2 inches. Reference and azimuth marks are standard reference 

Upper mark projects 3 inches. 

* This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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disks in concrete, note lla. No. 1 projects 6 inches, is opposite point where road 
goes through 6-foot cut, 25 feet east of center line of road and 183.63 feet (slope) 
from station in azimuth 54’00’. No. 2 projects 3 inches, is 18 feet east of center 
line of road, 8 feet south of small quaking asp tree, and 206.84 feet (slope) from 
station in azimuth 134’13‘. Azimuth mark projects 6 inches, is 18 feet west of 
center line of road 38 feet northwest of intersection of road and driveway into white 
frame house, 80 feet west of white house, and approximately 0.35 mile from station 
in azimuth 174°05’01’t. In 1935 due to  highway construction the azimuth mark 
and reference marks were reset. Reference mark No. 1 is 160.30 feet (slope) from 
station in azimuth 54’00’, and No. 2 is 190.80 feet (slope) from station in azimuth 
134’13’. Azimuth mark is approximately 0.35 mile from station in azimuth 
173’21’01”. 

Plane coordinates: (C), z=381,672.05 feet; y=820,972.42 feet; grid azimuth to 
azimuth mark= 173’39’36”.* 

Pentwater (Oceana County, H. C. Warwick, 1932).-About 0.5 mile southwest 
of business section of Pentwater, northwest of fire lookout tower, and on highest 
and most stable part of sand dune. To reach from U. S. Route 31 at Commercial 
Hotel and Verback Tavern in Pentwater, go west and south (across bridge) 0.75 
mile on main-traveled road to ungraded road leading west (right) at base of dune, 
follow this road which winds back into dunes 0.55 mile to point where it turns to 
left down a hill, and follow sand trail leading west and north about 100 yards to 
top of dune and station site. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 4 inches. 
Reference and azimuth marks are standard reference disks in concrete, note l l a .  
No. 1 is just south of lookout tower, and 21.38 meters (70.1 feet) (slope) from sta- 
tion in azimuth 314’41’. No. 2 is down slope of dune, and 21.88 meters (71.8 
feet) (slope) from station in azimuth 76’26’. Azimuth mark is north of Lake 
Pentwater, in south edge of Pentwater, 32 meters (105 feet) west of municipal tank, 
1 meter (3 feet) west of cement walk, 1 meter (3 feet) north-northeast of city water 
plug, in grass plot between highway and pavement, 7.4 meters (24 feet) west of 
center line of U. S. Route 31, 49 meters (161 feet) south of intersection of U. S. 
Route 31 and Third Street, and approximately 0.5 mile from station in azimuth 
233’05‘02“. Pentwater fire lookout tower is 21.90 meters (71.9 feet) from station 
in azimuth 305’15‘. Azimuth from station to Transit traverse station No. 36 Tex 
(U. S. G. S.) is 213’18’51”. 

Plane coordinates: (C), z=317,940.66 feet; y=829,451.82 feet; grid azimuth to 
azimuth mark= 233’33’39’’.* 

Bald (Oceana County, H. C.  Warwick, 1932).-On bald part of dune, about 15 
feet south of summit, 15 yards south of large blow pit, and 23 feet east of triangular 
blaze on 8-inch oak tree. To reach from Pentwater post office, go north 1.6 miles 
on U. S. Route 31 to steep gravel road to west which goes up grade into deep cut, 
follow this road which winds to north and west among steep wooded hills 0.5 mile 
to crossroads near house to northwest and end of motor travel, follow sand path 
northwest past house and on up to top of narrow ridge which winds around in 
northeast direction, aiid follow ridge east and north 250 yards to station site. 
Marked by standard station disk cemented in top of 12-foot section of iron pipe 
which was driven into ground and anchored in 2 feet of concrete. Pipe is filled 
with concrete and top projects 6 inches. Reference mark No. 1 is standard 
reference disk in concrete, note lla, 1.7 miles north of Pentwater post office, 8 feet 
east of east edge of pavement of U. S. Route 31, in place where grading changes 
from cut on south to fill on north, and 535.755 meters (1,757.72 feet) from station 
in azimuth 288’32’42”. Reference marks Nos. 2 and 3 are standard reference 
disks in tiles, note 13a, projecting 2 inches. No. 2 is up on dune, 15 feet east of 
clump of small oak trees, 10 feet northwest of small path which leads to top of dune, 
and 75.69 feet (slope) from station in azimuth 47’27’. No. 3 is down dune toward 
lake, 19 feet northeast of 8-inch oak tree, and 59.55 feet (slope) from station in 
azimuth 100’13’. Azimuth mark is standard reference disk in concrete, note 
lla, flush with surface, 2.0 miles north of Pentwater post office, 11 feet east of 
east edge of pavement of U. S. Route 31, in side of cut, and 595.228 meters (1,952.84 
feet) from station in azimuth 256’52’50”. Distance between azimuth mark and 
reference mark No. 1 is 313.814 meters (1,029.57 feet). Azimuth from station to 
Transit traverse station No. S6 Tex (U.  S. G. S.) is 236’27’05”. 

Plane coordinates: (C), z=320,521.97 feet; y=840,394.21 feet; grid azimuth to 
azimuth mark=257’21’04”.* 

This azimuth has been computed by the Arst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167, 
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Shelby (Oceana County, H. C. Warwick, 1932).-Four miles northeast of 

Shelby, in NEY, sec. 12, T. 14 N., R. 16 W., Shelby Township, on land owned by 
Lige Toner of Muskegon, 0.25 mile south of F. B. Atherton’s house, 100 feet south 
of east-west fence line, in heavy woods on highest part of high prominent hill, and 
9 feet north of small triangular blaze on small hickory tree. To reach from Shelby, 
go east 2.6 miles on gravel road from Kozy Korners filling station on U. S. Route 
31 in northeast edge of town to gravel road just east of small culvert, proceed 
north 1.0 mile, proceed east 0.9 mile to Atherton’s house on south side of road, and 
go south 0.25 mile on foot t o  station site. Surface and underground marks are 
standard station disks in concrete, notes la and 7a. Upper mark projects 6 
inches. No. 
1 is flush with ground, and 61.27 feet from station in azimuth 42’43’. No. 2 
projects 6 inches, and is 73.02 feet from station in azimuth 269’37’. 

Plane coordinates: (C), z=358,011.16 feet; y=774,921.76 feet. 
Benona (Oceana County H. C. Warwick, 1932).-About 7 miles northwest of 

Shelby, 0.5 mile east of Little Sable Li hthouse, in NE% sec. 6, T. 14 N., R. 18 W., 
Benona Township, 0.3 mile west of farmhouse of F. E. Little, 175 feet west of 
east edge of woods, and on highest point of ridge. To reach from Shelby, follow 
Little Sable road west 6.7 miles from Standard Oil station to road leading north, 
turn right at white bungalow with tar-paper roof in southwest corner of inter- 
section, continue north 2.25 miles t o  F. E. Little’s house on west side of road, 
follow lane past barns west to pasture, proceed west along summit of ridge to edge 
of woods, and continue 175 feet into woods to station site. Surface and under- 
ground marks are standard station disks in concrete, notes la and 7a. Upper 
mark projects 6 inches. Reference marks are standard reference disks in con- 
crete, note lla. No. 1 projects 6 inches, and is on ridge, and 107.89 feet from 
station in azimuth 254’50’. No. 2 projects 7 inches, and is in woods north of 
station, and 70.05 feet from station in azimuth 339’30’. 

Plane coordinates: (C), z=300,504.46 feet; y=782,007.32 feet. 
Rose (Oceana County, H. C. Warwick, 1932).-About 2 miles southeast of 

Shelby, 2 miles north of New Era, in SWg sec. 22, T. 14 N., R. 17 W., Shelby 
Township, on land owned and occupied by Frank De Rose, 300 yards northwest 
of his house, 200 yards north of county road, 165 feet east of fence at, east edge of 
woods, 99 feet west of fence at edge of cultivated field, and 14 feet northeast of 
clump of slippery elm bushes. To reach from Shelby, follow gravel road (Ferry 
Road) at Standard Oil service station east 1.0 mile, south 0.25 mile, east 0.25 
mile, and south 1.25 miles to crossroads (Ferry road turns east 1 mile north of 
this point), proceed east 0.25 mile under branches of large tree to gate into pasture 
in small valley on north, enter gate, and follow east side of draw north 250 yards 
up hill to station site at summit. Marked by standard station disk in gray 
granite boulder, note 4. Reference and azimuth marks are standard reference 
disks in concrete, note l l a .  No. 1 is 0.5 foot west of north-south fence, 112 feet 
south of fence corner, and 113.08 feet from station in azimuth 238’47’. No. 2 
is on slight ridge between two small ravines, 0.5 foot west of north-south fence, 
and 165.50 feet from station in azimuth 321’49’. Azimuth mark is 15 feet south 
of center line of road, 2 feet south of fence, 220 yards east of center line of county 
road, and 0.3 mile from station in azimuth 20’38’12”. To reach azimuth mark, 
go south to  road, proceed west on road 0.25 mile to north-south road, proceed 
south 0.2 mile to narrow lane to east, and go east on lane 220 yards to  mark. 
Azimuth from station to New Era, white Catholic Church, cross, distant 2 miles, 
is 3’04’58”. 

Plane coordinates: (C), z=345,692.67 feet; y=761,629.33 feet; grid azimuth 
tq azimuth mark=21’02’18”.* 

Middlecamp (Oceana County, H. C. Warwick, 1932).-About 10 miles north- 
east of Whitehall, 4 miles east of New Era, in SEY, sec. 6, T. 13 N., R. 16 W., 
Otto Township, on land owned and occupied by J. Middlecamp, 114 feet south 
of center line of east-west road, 82 feet south of east-west fence line, 123 feet east 
of southeast corner of cultivated field, 186 feet north of northeast corner of field, 
on top of steep sandy knoll which is dotted with old stumps and small bushes, 
about 250 yards south of east of Middlecamp’s house, and about 200 yards east 
of his barn. To reach from Whitehall, go north 10.4 miles O R  U. S. Route 31 to  
gravel road leading east at point yZ mile south of New Era and 3.0 miles north of 
Rothbury, proceed east 0.6 mile, south 0.5 mile, and east 3.7 milee to  gravel cross- 
roads, proceed north 0.5 mile to T-road, and proceed west 0.4 mile to station site 

Reference marks are standard reference disks in concrete, note l l a .  

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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on south side of road. Surface and underground marks are standard station 
disks in concrete, notes la and 7a. Upper mark projects 2 inches. Reference 
and azimuth marks are standard reference disks in concrete, note l l a .  No. 1 
projects 2 inches, is in southwest corner of T-road, 54 feet south of center line of 
east-west road, 34 feet west of north-south road, in north-south fence line, 19 feet 
south of fence corner, and approximately 0.4 mile from station in azimuth 
269’55‘49”. No. 2 projects 2 inches, is 10 feet north of center line of east-west 
road, 15 feet west of southeast fence corner of orchard (also used as pasture), 
2 feet north of east-west fence line, 100 yards east of Middlecamp’s house, and 
367.6 feet (slope) from station in azimuth 111’58’08”. Azimuth mark projects 
6 inches, and is 38 feet west of northwest corner of district schoolhouse, 24 feet 
west of well shaft, 20 feet east of center line of north-south road, and approxi- 
mately 0.8 mile from station in azimuth 126’24‘24‘‘. To reach azimuth mark 
proceed as to station, continue 0.6 mile to  road leading north, and proceed north 
0.5 mile t o  schoolhouse mentioned above. 

Plane coordinates: (C), %=363,345.06 feet; y=747,108.00 feet; grid azimuth 
to  azimuth mark=126’45’43”.* 

Claybank (Oceana County, H. C. Warwick, 1932).-About 8 miles northwest 
of Whitehall, 2 miles southwest of Claybank town hall, in SWg sec. 21, T. 13 N., 
R. 18 W.. Clavbank Townshin. on land owned bv Mr. Oosterhaus of Grand Haven, 
about 300 y&ds northwest ’of Oosterhaus’ ho”me, 200 yards west of road, 100 
yards north of old orchard, 200 yards east of Lake Michigan, and on top of promi- 
nent hill in open pasture. To reach from traffic light at Montague, follow 
Route M-99 northwest 3.3 miles to macadam T-road, turn north with Route 
M-99, continue 6.5 miles t o  crossroads at schoolhouse, turn west at gravel road, 
go 1.0 mile to  Claybank town hall, proceed south 0.5 mile on gravel road, proceed 
west 1.65 miles on sand road to T-road, proceed south 0.3 mile to  gate leading to 
Mr. Oosterhaus’ house west of road (barn on east side of road) go through gate, 
and continue west 150 yards on wagon road and north up valley to  station site. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Upper mark projects 6 inches. Reference and azimuth marks 
are standard reference disks in concrete, note lla, projecting 6 inches. No. 1 is 
on east slope of hill, and 78.69 feet from station in azimuth 293’53’. No. 2 is on 
west slope of hill, and 80.13 feet from station in azimuth 81O31’. Azimuth mark 
is 78.3 feet south of southwest corner of stone foundation under barn (on east 
side of road), 1 foot west of fence, 2 feet south of first post south of jog in fence, 
and approximately 0.25 mile from station in azimuth 311’35’05”. Transit 
traverse station No. 1 Tex. (U .  S. G. S.) is 301.221 meters (988.26 feet) from station 
in azimuth 183’17’30”. Stone monument with triangle and letters “U. S.” 
chiseled on top was found lying on ground 50.00 feet from station in azimuth 285’. 

Plane coordinates: (C), z=308,504.02 feet; ~ 7 3 1 , 7 8 3 . 0 3  feet; grid azimuth 
to azimuth mark=312’04’54”.* 

Twin Lake (Muskegon County, H. C. Warwick, 1932; 1934).-About 11.5 
miles northeast of Muskegon, 115 feet east of center line of dirt trail, at fire look- 
out tower, 52 feet southeast of southwest tower leg, 34 feet southeast of southeast 
leg, and 52 feet southeast of northeast leg. To reach from Muskegon, go north 
2.7 miles across river on U. S. Route 31 t o  junction with Route M-20, follow 
Route M-20 northeast 8.5 miles t o  Twin Lake, continue northeast 0.4 mile on 
Route M-20 to dirt trail to right, and follow trail 150 yards to  tower and station 
site. Surface and underground marks are standard station disks in concrete, 
notes la and 7a. Reference and azimuth marks 
are standard reference disks in concrete, note lla. No. 1 projects 5 inches, is 
25 feet east of center line of unimproved road, 51 feet southeast of triangular 
blaze on 15-inch oak tree, 122 feet southwest of southwest leg of tower, and 
126.04 feet (slope) from station in azimuth 44’22‘. No. 2 projects 4 inches, is 
27 feet northwest of northwest corner of tower, 46 feet northwest of southwest 
corner of tower, 33 feet east of center line of unimproved road, and 97.57 feet 
from station in azimuth 122’20’. Azimuth mark projects 5 inches, is 36 feet 
south of unimproved trail, 2 feet southwest of barbed-wire fence corner, 29 feet 
northwest of triangular blaze on 12-inch oak tree, and 0.2 mile from station in 
azimuth 254’13‘43”. 

Plane coordinates: (C), z=391,765.39 feet; y=680,296.52 feet; grid azimuth 
to  azimuth mark =254O30’29’’. * 

Upper mark projects 3 inches. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Transit traverse station No. 36 Tex. (U. S. G. S.) (Oceana County, H. C. War- 
wick, 1932).-About 3% miles northeast of Pentwater, at northeast corner of 
sec. 1, T. 16 N., R. 18 W., Pentwater Township, in north-and-south fence line, 
25 feet south of center line of gravel Mason-Oceana County-line road, and on 

To reach from Pentwater, follow U. S. 
fkoute 31 north and east 3.75 miles to point where highway turns from east t o  
north, and continue straight ahead about 100 feet on gravel road t o  station site. 
Marked b y  standard U. S. Geological Survey tablet, stamped “T. T. 36 Tex 
1930.” Station Bald and Pentwater are visible from ground in azimuths 56’28’24” 
and 33’20’33’’, respectively. 

Plane coordinates: (C), ~ 3 2 8 , 9 2 7 . 3 9  feet; ~ 8 4 5 , 8 6 9 . 0 3  feet; grid azimuth 
to station Bald=56’55’19‘‘.3. 

Anderson (Oceana County, H. C. Warwick, 1932).-Five miles southwest of 
Hart, 1.5 miles west of village of Mears, in sec. 22, T. 15 N., R. 18 W., on land owned 
and occupied by William Anderson, on high point of ground in  southeast corner of 
pasture, in grove of maple trees, 45 feet northwest of southeast pasture fence 
corner, 8 feet north of south pasture fence line, 25 feet southwest of triangular 
blaze on 24inch maple tree, and 37 feet southeast of triangular blaze on 15-inch 
maple tree. To reach from Hart, follow gravel road west and south 4 miles to 
Mears, proceed west 1.4 miles on State park road t o  Anderson’s house on north 
side of road (large white house just west of old blue house), follow farm road be- 
tween house and barn, continue northwest through orchard 300 yards t o  pasture 
and station site. Surface and underground marks are standard station disks in 
concrete, notes la and 7a. Upper mark projects 4 inches. Reference and  azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 6 inches, 
is 85 feet south of north pasture fence, 22 feet southeast of 18-inch maple, 1 foot 
west of east pasture fence, and 98.79 feet from station in azimuth 204’59’. No. 2 
projects 6 inches, is 1 foot north of south pasture fence, 54 feet southwest of 24- 
inch maple tree, and 82.85 feet from station in  azimuth 85’15’. Azimuth mark 
projects 4 inches, is on ridge about 200 yards north of State park road, 1 foot east of 
west pasture fence, 144 feet north of double maple growing near small cedar tree, 
and 0.2 mile from station in azimuth 85’54’27’’. 

Plane coordinates: (C), s=314,941.93 feet; y=796,412.35 feet; grid azimuth t o  
azimuth mark =86’23‘27”.* 

Portage (Manistee County, H. C. Warwick, 1932).-About 10 miles northeast 
of Manistee, 1.5 miles southeast of Onekama, in SW% sec. 31, T. 22 N., R 16 W.. 
Bear Lake Township, on right-of-way of county road, 29 feet east of center line of 
road, 5 feet east of bank of cut, 10 feet west of fence, and 11 feet northwest of 6- 
inch gum tree with triangular blaze. To reach from Manistee, follow U. S. Route 
31 from junction of State park road northeast 7.9 miles t o  gravel road to north, 
and proceed north 1.9 miles t o  station site. To reach from Onekama, follow 
County Route 598 “et t o  gravel road leading south in east edge of town, and pro- 
ceed south 0.7 mile t o  station site. Surface and underground marks are standard 
station disks in concrete, notes la  and 7a. Refer- 
ence and azimuth marks are standard reference disks in concrete, note 1 la. No. 1 
is on right-of-way of road, 1 foot east of fence, 37 feet west of center line of road, 
and 79.95 feet from station in azimuth 55’02’. No. 2 is on right-of-way of road, 
36 feet west of center line of road, 1 foot east of fence, 34 feet south of fence corner, 
and 85.70 feet from station in azimuth 130’52’. Azimuth mark is on right-of-way 
of road, at top of first hill north of station, 24 feet west of center line of road, 7 feet 
east of fence, 5.5 feet southwest of 20-inch elm tree, 60 feet south of summit of 
grade, and approximately 0.25 mile from station in azimuth 178’50’23”. Azimuth 
from station t o  Portage Lake pierhead light is 99’51’52”. 

Plane coordinates: (c ) ,  z=386,888.02 feet; y=1,038,849.00 feet; grid azimuth 
to azimuth mark=179°08’31’’.* 

Denton (Benzie County, H. C. Warwick, 1932).-About 1% miles northeast of 
Frankfort, in NW% sec. 23, T. 26 N., R. 16 W., on right-of-way of unused county 
road, 5.7 feet west of right-of-way fence, 42.5 feet east of center line of vehicle track, 
60 feet east of right-of-way fence, 15.5 feet south of center of gate, and about 500 
feet south of east-west county road. To reach from main street in Frankfort, 
follow Route M-22 north 0.25 mile t o  park, continue straight north through park 
0.75 mile to dirt road to east, proceed east (keeping right fork at 0.15 mile) 0.65 
mile to track leading south where main road bears left (downhill), and follow this 
track south 0.1 mile to  station site. Surface and underground marks are standard 

rojection of U. S. Route 31 t o  north. 

Upper mark projects 3 inches. 

~ 

This azimuth hes been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard t o  marking of stations see p. 167. 
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station disks in concrete, notes la and 7a. Refer- 
ence and azimuth marks are standard reference disks in concrete, note 11a. No. 1 
projects 6 inches, is on right-of-way of road, 1 foot west of right-of-way fence, 72 
feet north of center of gate, and 87.30 feet from station in azimuth 182’16’. No. 2 
projects 4 inches, is on right-of-way of road, 1 foot east of right-of-way fence, and 
58.74 feet from station in azimuth 90’02’. Azimuth mark projects 4 inches, is on 
right-of-way of same road at top of first hill north of station, about 200 yards 
southwest of small house, 19 feet west of center line of road, 46 feet west of east 
righeof-way fence, 92.5 feet south of 8-inch beech tree, and approximately 0.25 
mile from station in azimuth 177’57’10”. 

Plane coordinates: (C), z=377,692.46 feet; y=1,147,281.57 feet; grid azimuth 
to azimuth mark=178Ol6’59’‘.* 

Upper mark projects 3 inches. 

Supplementary points 
North Manitou Island Lighthouse (Leelanau County, H. C. Warwick, 1932) .- 
South Manitou Island Lighthouse (Leelanau County, H. C. Warwick, 1932) .- 
Mission Point Lighthouse (Grand Traverse County, H. C. Warwick, 1932).- 

Day Forest estate, water tank (Leelanau County, H. C. Warwick, 1932).- 

Cedar, fire lookout tower (Leelanau County, H. C. Warwick, 1932).-Plane 

Point Betsie Lighthouse (Benzie County, H. C. Warwick, 1932) .-Plane 

Honor. fire lookout tower (Benzie Countv. H. C. Warwick. 1932).-Plane 

Plane coordinates: (C), z=444,892.62 feet; y=1,298,691.28 feet. 

Plane coordinates: (C), z=411,098.14 feet; y=1,278,540.77 feet. 

Plane coordinates:’ (C), s=570,002 feet; y=1,272,540 feet. 

Plane coordinates: (C), z=434,526.12 feet; y=1,235,221.15 feet. 

coordinates: (C), z=475,753.65 feet; y=1,218,853.49 feet. 

coordinates: (C), z=368,618.58 feet; y=1,163,447.31 feet. 

coordinates:’ (C), s=427,551 fket; y=1,145,$08 feet. 
Frankfort, south breakwater light eccentric (Benzie County, H. C. Warwick, 

1932).-One mile west of Elberta, near outer (west) end of new south pier of 
Frankfort harbor entrance. 54.5 feet southeast of Dierhead light. 66.3 feet south- 
east of end of pierhead, 12.6 feet east of end of breakwater. 4.3 feet north of south 
edge of breakwater, and 3.0 feet south of north edge. To reach from Frankfort, 
follow Route M-22 south 2 miles to  junction of Route M-115 at Elberta, proceed 
west on Route M-115 to Coast Guard Station, and walk out south breakwater 
0.5 mile to  station site. Marked by standard station disk cemented in drill hole 
in top of concrete pier. Reference mark No. 1 is standard reference disk cemented 
in drill hole in top of breakwater, 10 feet west of angle in breakwater, 4 feet north 
of south edge, 3 feet south of north edge, and 341.611 meters (1,120.77 feet) from 
station in azimuth 304’06’26‘’. Reference mark No. 2 is standard reference 
disk cemented in drill hole in top of northeast corner of pierhead, and 48.20 feet 
from station in azimuth 144’. Azimuth from station to north breakwater light is 
242O05’, and to  south breakwater light, 141’34’. 

Plane coordinates: (C), z=369,288.98 feet; y= 1,140,874.82 feet. 
Transit traverse station No. 22 W (U. S.  G. S.) (Benzie County, H. C. Warwick, 

1932).-About 5 miles northwest of Thompsonville, 5 miles east of Benzonia, 4 
miles southeast of Honor, at southeast corner of sec. 33, T. 26 N., R. 14 W., 
about 9 paces west of center line of County Route 671, just north of turn where 
road jogs to east, 20 paces north of center line of east-west road, 2 feet east of 
west right of way fence, and 200 yards northwest of deserted house. To reach 
from Benzonia follow County Route 608 east 0.5 mile to Route 671, and proceed 
south 1.0 mile to  station site. Marked by standard U. S. Geological Survey 
tablet stamped “T. T. 22 W 1930” in concrete. 

Plane coordinates: (C), z=435,361.63 feet; y=1,130,691.22 feet. 
Portage Lake, pierhead light (Manistee County, H. C. Warwick, 1932) .-Plane 

coordinates:’ (C), z=364,518 feet; y=1,042,861 feet. 
Manistee, pierhead light (Manistee County, H. C. Warwick, 1932) .-Plane 

coordinates: (C), x=343,615.82 feet; y= 1,003,412.74 fcet. 
Manistee, breakwater light (Manistee County, H. C. Warwick, 1932) .-Plane 

coordinates: (C), z=342,820.30 feet; y= 1,003,294.39 feet. 
Manistee, Guardian Angel Catholic Church, spire (Manistee County, H. C. 

Warwick, 1932).-Plane coordinates: (C), z=350,055.23 feet; y=999,819.12 feet. 
* This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
1 No check on this Dosition. 
For notes in regard to marking of stations see p. 167. 
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Manistee, Ruggles & Rademaker Salt Co., stack (Manistee County, H. C. 

Warwick, 1932).-Plane coordinates: (C), z=353,204.62 feet; y= 1,000,192.02 
feet; 

Manistee, Mercy Hospital, cupola finial (Manistee County, H. C. Warwick, 
1932).-Plsne coordinates: (C), x=352,475 feet; y=997,180 feet. 

Manistee, Woodrow Wilson High School (Manistee County, H. C. Warwick, 
1932).-Plane coordinates:l (C), z=349,074 feet; y=1,001,091 feet. 

Manistee, First Congregational Church, spire (Manistee County, H. C. War- 
wick, 1932).-Plane coordinates: (C), z=349,237.85 feet; y= 1,000,324.66 feet. 

Filer City, Fiber Paper Co., taller of two stacks (Manistee County, H. C. War- 
wick, 1932).-Plane coordinates: (C), z=359,981.12 feet; y=989,974.42 feet. 

Wellston, fire lookout tower (Manistee County, H. C. Warwick, 1932).-Plane 
coordinates:* (C), z=412,846 feet; y=978,840 feet. 

Transit traverse station No. 2 W (U. S. G. S.) (Manistee County, H. C. War- 
wick, 1932).-Five miles south of Manistee, in SEg sec. 35, T. 20 N., R. 17 W., 
on north side of right-of-way of east-and-west gravel road, and on line of center 
line of gravel road leading south. To reach from Scottville, go north 16 miles 
on U. S. Route 31 to Mason-Manistee county line, turn west onto gravel road 
along county line, and follow 1.2 miles t o  station site. Marked by standard 
U. S. Geological Survey tablet stamped “T. T. 2 W 1930” in concrete post. 

Plane coordinates: (C), z=347,744.17 feet; 
Big Sable Lighthouse (Mason County, H. ??Warwick, 1932) .-Plane coordi- 

nates: (C), z=299,080.35 feet; y=933,033.93 feet. 
Dunbar, fire lookout tower (Mason County, H. C. Warwick, 1932).-Plane 

coordinates: (C), z=410,391 feet; y=901,211 feet. 
Scottville, western municipal water tank, finial (Mason County, H. C. War- 

wick, 1932).-Plane coordinates: (C), z=360,445.18 feet; y-895,649.89 feet. 
Scottville, eastern municipal water tank (Mason County, H. C. Warwick, 

1932).-Plane coordinates: (C), z=360,493.46 feet; y=895,651.10 feet. 
Ludington, Emanuel Lutheran Church, spire (Mason County, H. C. Warwick, 

1932).-Plane coordinates: 1 (C), z=317,818 feet; y=894,196 feet. 
Ludington, high school belfry, finial (Mason County, H. C. Warwick, 1932).- 

Plane coordinates: (C), z=317,936.61 feet; y=894,696.46 feet. 
Ludington, north pierhead, rear range light (Mason County, H. C. Warwick, 

1932).-Plane coordinates: (C), z=312,378.87 feet; y=894,711.92 feet. 
Ludington, Morton Salt Ca., white brick stack (Mason County, H. C. Warwick, 

1932).-Plane coordinates: (C), z=319,649.88 feet; y=889,361.21 feet. 
Ludington, north breakwater, front range light (Mason County, H. C. War- 

wick, 1932).-Plane coordinates: (C), z=310,566.49 feet; y=894,974.71 feet. 
Ludington, Mason County Courthouse, cupola, finial (Mason County, H. C. 

Warwick, 1932).-Plane coordinates: (C), z=317,194.38 feet; y=895,434.88 feet. 
Ludington, south pierhead light (Mason County, H. C. Warwick, 1932).- 

Plane coordinates: (C), x=312,389.84 feet; y=894,449.27 feet. 
Ludington, Pere Marquette Co., radio mast (Mason County, H. C. Warwick, 

1932).-Plane coordinates:’ (C), z=319,611 feet; y=889,747 feet. 
Ludington, Carrom Co., tank (Mason County, H. C. Warwick, 1932).-Plane 

coordinates: 1 (C), z=316,909 feet; y=900,645 feet. 
Ludington, south breakwater light (Mason County, E. C. Warwick, 1932).- 

Plane coordinates: (C), z=310,516.11 feet; y=894,498.43 feet. 
Pentwater, municipal tank, finial (Oceana County, H. C. Warwick, 1932).- 

Plane coordinates: (C), z=319,802:54 feet; y=830,747.84 feet. 
Pentwater pierhead light (Oceana County, H. C. Warwick, 1932).-At Pent- 

water. Marked by light mounted in center of red square pyramidal tower with 
upper part  enclosed. To reach from Pentwater go to  bridge across chamel into 
Pentwater Lake, and from bridge walk west along south side of channel 0.25 mile 
to  light. Refer- 
ence marks are standard reference disks in concrete, note l l a .  No. 1 is flush with 
surface, 4.4 feet east of east edge of concrete drive which parallels beach, near 
curve where drive leaves beach, 37.4 feet southeast of 3-inch tree northwest of 
curve, 9.8 feet west of 3-inch elm tree southeast of curve, and 339.71 meters 
(1,114.5 feet) from station in azimuth 237O59‘33”. No. 2 projects 6 inches, and 
is north of channel, inside small circular loop made by concrete drive, 33.9 feet 

976,177.25 feet. 

Structure is mounted on rapidly decaying wooden breakwater. 

No check on this position. 
For notes in regard to marking of stations see p. 167. 
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southwest of drinking fountain, 3.3 feet northeast of east edge of concrete, and 
198.39 meters (650.9 feet) from station in azimuth 262O07’50/‘. 

Plane coordinates: (C), z=316,769.18 feet; y=832,321.53 feet; grid azimuth 
t a  reference mark No. 2=262O36’38”.* 

Pentwater, fire lookout tower (Oceana County, H. C. Warwick, 1932).-Plane 
coordinates: (C), z=317,999.37 feet; y=829,409.50 feet. 

Transit traverse station No. 10 Tex (U. S. G. S.) (Oceana County, H. C.  
Warwick, 1932).-About 4% miles north of Hart, 5% miles east of Pentwater, 
in southeast corner of sec. 22, T. 16 N., R. 17 W., near northwest corner of cross- 
roads, and just south of north right-of-way fence. To reach from Hart, go 
north 4.1 miles on u. s. Route 31 to  Weare town hall and point where highway 
turns west, turn east onto gravel road, and follow 2.0 miles t o  crossroads and 
station site. Marked by standard U. S. Geological Survey tablet stamped 
“T. T. 10-Tex-1930,” in concrete post. 

Plane coordinates: (C), z=349,857.33 feet; y=824,289.61 feet. 
Hart, Catholic Church spire 3 miles NNE. of (Oceana County, H. C. Warwick, 

1932).-Plane coordinates: (C) x=344,640.07 feet; y=819,142.93 feet. 
Little Sable Lighthouse (Oceana County, H. C .  Warwick, 1932).-Plane 

coordinates:’ (C), z=298,998 feet; y=788,784 feet. 
Transit traverse station No. 1 Tex (U. S. G .  S.) (Oceana County, H. C. 

Warwick, 1932).-About 8 miles northwest of Whitehall, 6% miles west of Roth- 
bury, 2 miles southwest of Claybank town hall, in T. 13 N., R. 18 W., on land 
owned by Mr. Oosterhaus of Grand Haven, and 37 f4et south and 42 feet west of 
center of T-road intersection. Marked by standard U. S. Geological Survey 
disk stamped “T. T. 1-Tex-1930,” in concrete block projecting 4 inches. Station 
Claybank is 301.221 meters (988.26 feet) from station in azimuth 3O17‘31”. 

Plane coordinates:’ (C), z=308,564 feet; y=732,769 feet. 
Fremont, water tank, finial (Newaygo County, H. C. .)Warwick, 1932).-Plane 

coordinates: (C), z=446,455.50 feet; 9=716,765.40 feet. 
Blue Lake, fire lookout tower and primary traverse station No. 53 F (U. S. G. S.) 

eccentric (Muskegon County, H. C. Warwick, 1932).-Plane coordinates: 
(C), z=374,050.26 feet; y=713,068.94 feet. 

Primary traverse station No. 53 F (U. S. G .  S.) (Muskegon County, H. C .  
Warwick, 1932).-About 16 miles west of Fremont, 7 miles northeast of Whito- 
hall, in SEgSEg sec. 4, T. 12 N., R. 16. W., in open area around State fire look- 
out tower “Blue Lake,” just west of T-intersection of two sand roads, and about 
6 meters (20 feet) northeast of northeast leg of tower. To reach from Muskegon, 
follow U. S. Route 31 and Route M-20 to  railroad crossing at Twin Lake, turn 
north onto macadam road,. proceed 0.4 mile to curve to  left and beginning of 
gravel road, continue 6.0 miles on gravel road to sand road on left at sign “State 
Fire Tower 3 Miles,” follow main track of sand road 1.0 mile t o  sharp turn to  
right, and follow road along telephone line 2 miles t o  station site. Marked by 
standard U. S. Geological Survey tablet, stamped “P. T. Sta. No. 53 F 1928” in 
top of 6 by 6-inch concrete post projecting about 3 inches. 

Plane coordinates: ( C ) ,  s=374,059.32 feet; y= 713,091.77 feet. 
Twin Lake, fire lookout tower (Muskegon County, H. C. Warwick, 1932).- 

Plane coordinates:’ (C) ,  z=391,730 feet; y=680,332 feet. 

STURGIS TO BIG RAPIDS 

Principal points 

Sturgis west base (St. Joseph County, R. L. Pfau, 1931).-Seven miles west 
by south of Sturgis, 4.5 miles east by south of White Pigeon, 0.75 mile south of 
western end of Klinger Lake, 1.5 miles west of Oakwood (station on New York 
Central R. R.), on prolongation of south rail of tangent of above-mentioned rail- 
road, 28.0 meters (92 feet) south of south rail of railroad, 6.1 meters (20 feet) 
west of north-and-south Osage-orange hedge fence, 11.7 meters (38 feet) south of 
south right-of-way fence, and 100.7 meters (330 feet) west-southwest of concrete 
railroad station post No. 1235. Surface and underground marks are standard 
station disks in concrete, notes la and 7a; upper mark is 10 inches below surface. 
Reference marks are standard reference disks in concrete, note l l a ;  both project 
4 inches. No. 1 is 1 foot inside of south right-of-way fence, 6.2 meters (20 feet) 
west of Osage-orange hedge, 16 meters (52 feet) south of south rail of rahoad, 

This azimuth has been computed by the first formula (p. 170,  neglecting the second term. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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and 12.01 meters (39.4 feet) from station in azimuth 359’26’. No. 2 is 30.1 
meters (99 feet) southeast of railroad station post No. 1235, 16 meters (52 feet) 
south of south rail, about 1 meter (3 feet) south of prolongation of south rail of 
tangent to east, 0.5 meter (2 feet) inside south right-of-way fence, opposite large 
chestnut tree, and 118.9 meters (390 feet) (slope distance) from station in azimuth 
261’59’34”. 

Plane coordinates: (C), x=552,433.83 feet; y= 105,188.92 feet; grid azimuth to 
reference mark No. 2=261°51‘53’’.* 

Sturgis east base (St. Joseph County, R. L. Pfau, 1931).-In northwestern 
outskirts of Sturgis, on ri ht-of-way of New York Central Railroad, about 0.2 
mile west of intersection of railroad and Centerville Street, 26.4 meters (87 feet) 
east of stone mile post marked “C 131” and “B 409,” 17.98 meters (59.0 feet) 
southwest of concrete railroad station post numbered 1575, 10.7 meters (35 feet) 
southwest of stone whistle post, and 11.64 meters (38.2 feet) south of south rail. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a; upper mark projects 2 inches. Reference marks are standard 
reference disks in concrete, note lla; both project 4 inches. No. 1 is 3 feet inside 
of north right-of-way fence, 4 paces west of point directly opposite station post 
No. 1575, and 25.550 meters (83.83 feet) from station in azimuth 183’09’. No. 2 
is 185 paces west of intersection of railroad and Centerville Street, 18 inches 
inside south right-of-way fence, 15.8 meters (52 feet) south of south rail, 60 paces 
west-southwest of railroad block signal, apd 246.2 meters (808 feet) from station 
in azimuth 262’22’28”. Azimuth from station to  Sturgis, church spire with 
cross, is 295’16’31”; and to  railroad station post No. 1575, 17.985 meters (59.01 
feet) distant, is 295’17’. 

Plane coordinates: (c ) ,  z=586,347.94 feet; y= 110,227.98 feet; grid azimuth 
to  reference mark No. 2=262’09’48’’.* 

Jewell (St. Joseph County, C. D. Meaney, 1931).-About 5 miles northwest 
of Three Rivers, on hi hest ground in immediate vicinity, on land owned by 
Oscar Jewell who lives #mile northwest of station. To reach from Three Rivers, 
go north out of town on U. S. Route 131, taking distances from point where high- 
way crosses New York Central Railroad about 1% miles north of main part of 
town. Continue on U. S. Route 131 to  1.0 mile, then take road turning out to 
left (west); at 2.5 miles turn right (north) and continue to four corners at 3.0 
miles. Turn left (west) and continue to 5.7 miles where station will be on highest 
point of ground in cultivated field to right, about 225 meters (738 feet) north of 
east-and-west road, about mile northwest of small house with red trimmings, 
9.4 meters (31 feet) south of east-and-west wire fence on north side of field be- 
tween wood lot and field, 60.7meters (199 feet) west of north-and-south wire fence 
between cultivated fields, and about 30 meters (98 feet) east of edge of trees in 
northwest corner of field. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark is 1 foot below surface 
of ground. Reference marks are standard reference disks in concrete, note lla. 
No. 1 is 2 meters (7 feet) north of east-and-west row of bushes separating road 
right of way and cultivated field, 5 meters (16 feet) south of dirt road, about 
200 meters (656 feet) east-southeast of white house with red trimmings on north 
side of road, and approximately % mile from station in azimuth 300’11’23’’. 
No. 2 is 1 foot east of north-and-south fence line between cultivated fields, about 
40 meters (131 feet) south of row of trees in fence line, about 200 meters (656 
feet) north of row of trees in fence line, about 200 meters (656 feet) north of east- 
and-west road, and 139.9 meters (459 feet) from station in azimuth 57’04’38”. 
Azimuth from station to Three Rivers, Eddy Paper Co., stack, is 315°18‘14ff. 

Plane coordinates: (C), z=509,927.19 feet; y=  179,542.97 feet; grid azimuth to 
reference mark No. 1=300’09’55’‘.* 

Mendon (St. Joseph County, C. D. Meaney, 1931).-About 234 miles north- 
northwest of Mendon, on high timbered hill, on land belonging to Peter White 
estate, on high ground in timbered land on south side of highway, approximately 
100 meters (328 feet) south of farmhouse, and approximately 20 meters (66 feet) 
south of center line of highway. To reach from Mendon, go north on Nottawa 
Street 2.5 miles from intersection with Route 60 to four cornem, turn right and go 
0.5 mile to  station. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Upper mark is 10 inches below surface. 
Reference marks are standard reference disks in concrete, note lla. No. 1 is on 

*This azimuth has been computed by the flrst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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embankment on south side of highway, approximately 10 meters (33 feet) south of 
center line of highway, and 25.18 meters (82.6 feet) from station in azimuth 
242’53‘. No. 2 is on embankment on south side of highway, approximately 10 
meters (33 feet) south of center line of highway, and 25.97 meters (85.2 feet) 
from station in azimuth 117’39‘. 

Plane coordinates: (C), z=584,500.43 feet; y= 197,852.55 feet. 
Stevens (Kalamazoo Countv. C. D. Meanev. 1931).-Ten miles southwest of 

Kalamazoo,’ 6% miles northwest of Schoolcraft”, ’on highest ground in vicinity, on 
land owned and occupied by H. Stevens. To reach from Schoolcraft, go north 
out of town on U. S. Route 131. A t  2.0 miles turn right (east) with highway; 
a t  3.2 miles turn left (north) with highway; at 5.2 miles where highway turns to 
right, continue straight ahead on sand road along telephone line; at 6.0 miles 
turn left (west), and continue to  four corners at 8.0 miles, continue ahead (west) 
to four corners at 11.5 miles, being 1 mile beyond schoolhouse on north side of 
road. Continue west for 0.1 mile where station will be on highest point of land 
in alfalfa pasture about 250 meters (820 feet) north of road, 27.9 meters (92 feet) 
south of east-and-west fence line above north side of pasture, and 60.1 meters 
(197 feet) southwest of northeast corner-post of pasture. Small wood lot with 
lone small house is on west side of pasture. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Upper mark is 1 foot 
below surface of ground. Reference marks are standard reference disks in con- 
crete, note l l a .  No. 1 is 1 foot west of north-and-south fence line between pasture 
and vineyard, 43 meters (141 feet) north of south side of asture, 60 meters (197 
feet) south of north side of the pasture, and 58.64 meters 892.4 feet) from station 
in azimuth 299’40’. No. 2 is on top of slight hill on east-and-west road, 4 meters 
(13 feet) north of center line of road, 1 foot south of fence, 25 meters (82 feet) 
east of corner of fence along south-and-west side of pasture, and 5 mile from 
station in azimuth 52’47’46’’. Azimuth from station to Kalamazoo Stale Hospital, 
standpipe, is 222OO4’01‘‘. 

Plane coordinates: (C), z=509,697.65 feet; y=250,969.79 feet; grid azimuth 
to reference mark No. 2=52’46’19”.* 

McKain (Kalamazoo County, C. D. Meaney, 1931).-About 2% miles south- 
southwest of Scotts and % mile south of McKain Corners, on land owned and 
occupied by Edgar McKain. To reach from Scotts, follow surfaced highway 
south 1% miles to second four corners; turn west and continue 1 mile to McKain 
Corners; thence south 34 mile to  McKain’s house on east side of road, through 
barnyard and up old lane on south side of field. Station is on highest ground 
about 300 meters (984 feet) east of house, 6.1 meters (20 feet) south of north 
fence, 9.8 meters (32 feet) north of south fence, and 3 meters (10 feet) north of 
center line of lane. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Reference marks are standard reference 
disks in concrete, note lla. No. 1 is on north side of highway, in fence line on 
south side of graveyard, 7 meters (23 feet) east of southwest corner of grave- 
yard, 10 meters (33 feet) north of center line of highway, and approximately 
1 mile from station in azimuth 179OO3’02’’. No. 2 is 4 meters (13 feet) south of 
center line of lane, 0.6 meter (2 feet) north of south fence, and 18.38 meters 
(60.3 feet) from station in azimuth 58’18’. 

Plane coordinates: (C), z=587,283.40 feet; y=241,227.73 feet; grid azimuth to 
reference mark No. 1 = 178’50’04’’.* 

Berky (Kalamazoo County, C. D. Meaney, 1931; 1934).-About 6 miles west 
and 1 mile north of center of Kalamazoo, on highest ground in pasture owned by 
Mr. Berky, about 200 meters (656 feet) east of road and directly across road from 
F. D. Mason’s house. From Kalamazoo go to junction of Routes U. S. 131 and 
U. S. 12, and take combined Routes U. S. 12 and M-43 west; keep on Route 
M-43 6.0 miles past junction with Route 131; turn right (farmhouse in northeast 
angle), and go north 1.3 miles to station site. Surface and underground marks 
are standard disk station marks in concrete, notes la and 7a. Reference marks 
are standard reference disks in concrete, note lla. No. 1 is 1 foot north of east- 
and-west fence line, 12 meters (39 feet) west of 10-inch cherry tree, about 50 
meters (164 feet) east of center line of north-and-south gravel road leading to 
station, and 85.80 meters (281.5 feet) from station in azimuth 48’57’. No. 2 is 
1 foot west of north-and-south fence line, 8 meters (26 feet) east of center line of 
north-and-south gravel road, 6 meters (20 feet) north of 12-inch oak tree which 
stands in fence line, 0.1 mile south of T-intersection of roads, and y4 mile from 

* This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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station in azimuth 152’28’32”. 
pital, standpipe, is 295’18’38’’. 

to reference mark No. 2= 152’26’43”.* 

Azimuth from station to Kalamazoo State Hos- 

Plane coordinates: (C), z=512,169.67 feet; y=296,731.19 feet; grid azimuth 

Comstock (Kalamazoo County, C. D. Meaney, 1931).-About yZ mile north- 
east of Comstock, suburb east of Kalamazoo. To reach from Comstock by 
Route 12,.go 0.1 mile east from Price’s meat market to road leading north just 
east of bridge over creek, follow main road north 0.5 mile, thence east y4 mile, 
and turn into field to  south across road from tar-papered house and just before 
road drops down steep grade. Follow east along north side of field and then 
south about 300 meters (984 feet) to station. Station is on small knoll south of 
road, approximately 200 meters (656 feet) east of small grove of trees. Surface 
and underground marks are standard disk station marks in concrete, notes la 
and 7a. Reference marks are 
standard reference disks in concrete, note lla. No. 1 is on east side of north- 
and-south road by yellow house, 9 meters (29 feet) east of center line of road, 50 
meters (164 feet) northwest of yellow house, 10 meters (33 feet) north of center 
line of driveway leading to  house, and approximately yZ mile from station in 
azimuth 253’35’24”. No. 2 is on same knoll as station, and 26.85 meters (88.1 
feet) from station in azimuth 337’50’. 

Plane coordinates: (C), z=567,525.92 feet; y=288,976.37 feet; grid azimuth 
to reference mark No. 1 =253’25’19’’.* 

Otsego (Allegan County, C. D. Meaney, 1931).-About 2j6 miles northwest of 
Plainwell and 1% miles northeast of Otsego, in sec. 13, T. 1 N., R. 11 W., on land 
owned by Robert Drew of Otsego. To reach from Plainwell follow U. S. Route 
131 north 2.0 miles from traffic light, thence west on gravel road 1.3 miles to  left 
curve at house on north side of road. Enter board gate 50 yards southwest of 
house, leading to gravel pit on northwest side of road. Keep to  left of pit, then 
bear right, up steep hill 100 yards to station, in sheep pasture, on summit of 
knoll which slopes steeply t o  east and south, 26.5 meters (87 feet) north of lone 
30-inch hickory tree, and 5.0 meters (16 feet) east of north-and-south wire fence 
between apple orchard and pasture. Surface and undergound marks are standard 
disk station marks in concrete, notes la and 7a. Reference marks are standard 
reference disks in concrete, note lla. No. 1 is 2 meters (7 feet) west of twin 
6-inch hickory tree, and 41.81 meters (137.2 feet) from station in azimuth 283’24‘. 
No. 2 is 1 foot east of north-and-south fence line between orchard and pasture, 
and 27.95 meters (91.7 feet) from station in azimuth 170’18’. Azimuth from 
station to stack at Plainwell is 325’33‘54‘‘. 

Plane coordinates: (C), z=521,628.94 feet; y=354,477.59 feet; grid azimuth to  
Plainwell, ~tack-325~30’39”.* 

Doster (Barry County, C. D. Meaney, 1931).-About 2 5  miles east of Doster, 
and about 0.3 mile west of southeast corner of sec. 16, T. 1 N., R. 10 W., on small 
knoll in southwest corner of pasture, on the north side of east-and-west road, 
43.9 meters (144 feet) east of west fence of pasture, and 12 meters (39 feet) north 
of south pasture fence. Reached from Doster by gravel road east from post 
office 2.7 miles to gate on north side of road about 100 feet west of top of grade. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Reference marks are standard reference disks in concrete note 
lla. No. 1 is in fence line, 1.2 meters (4 feet) east of east end of gate, approxi- 
mately 5 meters (16 feet) north of center line of the road, and 40.20 meters 
(131.9 feet) from station in azimuth 340’39’. No. 2 is in fence line on east side 
of north-and-south road, a proximately 60 meters (197 feet) southwest of old 
house, and approximately $mile from station in azimuth 29’01’54”. 

Plane coordinates: (C), z=570,409.02 feet; y=351,659.98 feet; grid azimuth 
to  reference mark No. 2=28’51’20”.* 

Fox (Allegan County, C. D. Meaney, 1931).-About 3.7 miles south of Bradley, 
on east side of U. S. Route 131, on property owned by Harold Fox. To reach 
from Bradley go south 0.7 mile on Route 131 to vacant farm with new red barn on 
east side of road. Station is in farmyard, in line with south face of new red barn, 
5.62 meters (18.4 feet) west of southwest corner of barn, 43.9 meters (144 feet) 
east-southeast of southeast corner of vacant house, and about 96 meters (315 
feet) east of center line of Highway 131. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Reference marks are 
standard reference disks in concrete, note lla. No. 1 is in telephone line right- 

Upper mark projects 8 inches above ground. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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of-way, directly opposite “No Parking on Pavement” sign on east of highway, 
8 meters (26 feet) west of center line of Route 131, about 50 meters (164 feet) 
north of mail box on west side of highway opposite T-intersection of dirt road with 
Route 131, and 4; mile from station in azimuth 11’49’40”. No. 2 is in farmyard, 
at southwest corner of concrete form for windmill, 4.75 meters (15.6 feet) east of 
northeast corner of vacant house, and 39.29 meters (128.9 feet) from station in 
azimuth 122’14’. 

Plane coordinates: (C), z=529,264.13 feet; y=408,211.44 feet; grid azimuth to 
reference mark No. 1=11”45’15’’.* 

French (Barry County, C. D. Meaney, 1931; 1936).-About 8 miles south- 
southwest of Middleville, near center of sec. 25, T. 3 N., R. 10 W. To reach 
from Middleville by County Route 611, go south 6.3 miles to small crossroads, 
turn east at crossroads and go 0.5 mile to  gate on right side of road. Station is 
on high hill about K mile due south from this gate. Truck can be driven to edge 
of woods well up on hillside. Go on up through timber about 250 yards to  highest 
ground near south ed e of timber. Station is 4.40 meters (14.4 feet) south of 
blazed hickory tree. 8urface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Upper mark projects 6 inches above ground. 
Reference marks are standard reference disks in concrete, note lla. No. 1 is on 
north side of Route M-46, by oak tree, approximately 2 miles east of intersection 
of M-46 and County Route 611, and approximately 1 mile from station in azimuth 
354’55’14”. No. 2 projects 4 inches above ground, and is 22.343 meters (73.30 
feet) from station in azimuth 308’12’. 

Plane coordinates: (C), z=584,576.14 feet; y=407,921.39 feet; grid azimuth to 
reference mark No. 1=354’42’28”.* 

Dias (Kent County, C. D. Meaney, 1931; 1934).-About 12 miles south of 
center of Grand Rapids, on summit of Dias Hill, about 0.3 mile west of northeast 
corner of sec. 30, T. 5 N., R. 11 W. To  reach from Grand Rapids, take Route 
131 south out of town about 10 miles to “Wayside” service station (brick, west 
side). From here keep t o  south on Route 131 2.0 miles and turn left on dirt 
road just beyond top of grade and 150 feet south of “Staroline” sign. Continue 
east on this road 0.9 mile to top of grade in front of S. Grantham’s house (north 
side of road). Station is about 0.60 meter (2.0 feet) south of road at the point 
and about 20 feet higher, on round bald knob (highest ground), in open pasture, 
47.5 meters (156 feet) south of east-and-west fence line, and 58.8 meters (193 feet) 
east of north-and-south fence line. Surface and underground marks are standard 
disk station marksin concrete, notes la and 7s. Upper mark is 1 foot below the sur- 
face of ground. Reference marks are standard reference disks in concrete, note 
lla. No. 1 is 1 foot south of east-and-west fence line, 8 meters (26 feet) south of 
the center line of east-and-west dirt road, and 47.2 meters (155 feet) from station 
in azimuth 187”37‘. No. 2 is in right-of-way of road, 2 feet south of T-fence line 
intersection, 6 meters (20 feet) north of center line of east-and-west road, about 
100 meters (328 feet) east of white house on north side of road, and approximately 
45 mile from station in azimuth 100’12’04’’. 

Plane coordinates: (C), z=526,830.85 fcct; y=472,489.98 feet; grid azimuth to 
reference mark No. 2= 10Oo07’59’’.* 

Barnes (Barry County, C. D. Meaney, 1931).-About 1% miles east and 1% 
miles north of Middleville, in sec. 13, T. 4 N., R. 10 W., Thornapple Township, on 
land owned by James Barnes, on top of small knoll on east side of north-and-south 
gravel road, 11.5 meters (38 feet) east of center line of road, 3.6 meters (12 ieet) 
east of fence line on east side of road, and approximately 200 meters (656 feet) 
north of old unpainted house. Reached from Middleville by Route M-37 east 
1% miles to  narrow gravel road leading north. Follow this road north 1% miles 
to station. To reach from station Barry, follow road west 1.3 miles, thence 
south on sand road 1.8 miles to station. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Upper mark projects 
8 inches. Reference marks are standard reference disks in concrete, note l l a .  
No. 1 is in fence line on east side of road, 5.6 meters (18 feet) east of center line 
of road, and 36.82 meters (120.8 feet) (slope distance) from station in azimuth 
206’33’. No. 2 is in fence line on north side of road, 5 meters (16 feet) north of 
center line of road, approximately 50 meters (164 feet) east of old unpainted 
house, and approximately 200 meters (656 feet) from station in azimuth 339’ 
39‘31”. 

Plane coordinates: (C), z=586,311.49 feet; y-447,844.17 feet; grid azimuth 
to reference mark No. 2=339’26’26’’.* 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Barry (Barry County, C. D. Meaney, 1931; 1933).-About 5 miles west of 

Freeport and 4% miles northeast of Middleville, in north edge of sec. 8, T. 4 N., 
R. 9 W., Irving Township, on right-of-way of little-used county road. To reach 
from Middleville,.go north 2.9 miles on County Route 611 to narrow road leading 
east. This road is 1 mile south of the Barry-Kent county line. Turn east and 
follow lightly graveled road 2.5 miles to where main road turns north and dirt 
road continues east. Follow dirt road 0.3 mile to top of grade and station site. 
Station is 14.0 meters (46 feet) southwest of %foot butt of bottle-shaped oak tree, 
6 meters (20 feet) south of center line of east-and-west road, and 4.6 meters (15 
feet) north of east-and-west fence line. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Reference marks are 
standard reference disks in concrete, note lla. No. 1 is on north side of road, 
5 meters (16 feet) north of center line of road, 4.3 meters (14 feet) east of above- 
mentioned oak, and 16.0 meters (52 feet) from station in azimuth 227'24'. No. 2 
is on south side of road, 5.4 meters (18 feet) south of center line of road, 5.8 meters 
(19 feet) north of east-and-west fence line, and 25.4 meters (83 feet) from station 
in azimuth 92'17'. 

Plane coordinates: (C), x=593,597.39 feet; y=457,283.03 feet. 
Dygert (Kent County, C. D. Meaney, 1931).-About 2 miles west and 1 mile 

south of Alto and 3 miles east of Alaska, on south side of County Route 456, on 
land owned by Charles Dygert. To reach from Grand Rapids, follow Route 
M-50 10 miles to Cascade, continue southeast on pavement 2 miles t o  County 
Route 611 leading to  right, turn right and go 3.3 miles to Route 456 leading east, 
and follow Route 456 east 2% miles to station. Station is 35.10 meters (115.2 
feet) south of center line of Route 456, and 0.3 meter (1 foot) west of north-and- 
south fence line. Surface and underground marks are standard disk station 
marks in concrete, notes la and ?'a. Upper mark projects 6 inches above ground. 
Reference marks are standard disk reference marks in concrete, note lla. No. 1 
is on west side of West Bowne Road, 8 meters (26 feet) west of center line of road 
0.3 meter (1 foot) east of fence line, 0.1 mile south of intersection of West Bowne 
Road and County Route 456, and approximately yZ mile from station in azimuth 
279'07'58". No. 2 is 0.5 meter (2 feet) south of east-and-wet fence line, 8 
meters (26 feet) south of Route 456, 3.5 meters (11 feet) west of north-and-south 
fence line. and 24.87 meters (81.6 feet) from station in azimuth 167'19'. 

Plane coordinates: (C), x=588,722.34 feet; y=488,856.66 feet; grid azimuth to 
reference mark No. 1 =278'54'28".* 

Alpine (Kent County, C. D. Meaney, 1931; 1934).-About 1% miles west of 
Comstock Park, suburb north of Grand Rapids, about y4 mile south of center of 
sec. 35. T. 8 N.. R. 12 W. Toreach from Comstock Park. take Walker-Comstock 
Park road (gravel) west from post office and cross paved road M-37 at Platte 
Corners 1.2 miles distant, continue west from this corner 0.5 mile and turn right 
(north) on dirt road exactly y4 mile to  top of grade and east-and-west fence line 
between two cultivated fields on west side of road. Station is in northeast corner 
of cultivated field, 18 feet west of north-and-south wire fence, 42 feet west of 
center line of north-and-south road leading to station, and 19 feet south of east- 
and-west wire fence. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Upper mark is 1 foot below surface of 
ground. Reference marks are standard reference disks in concrete, note lla. 
No. 1 is 1 foot east of north-and-south wire fence, 23 feet west of center line of 
road leading toward station, and 23.83 meters (78.2 feet) from station in azimuth 
191'05'. No. 2 is y4 mile east of where road leading to station turns off, 1 foot 
south of fence, 16 feet south of center line of east-and-west gravel road, 10 feet 
east of 14-inch walnut tree, 0.3 mile west of junction of gravel road with highway 
M-37, and approximately % mile from station in azimuth 313'28'59". 

Plane coordinates: (C), x=513,498.47 feet; y=558,465.27 feet; grid azimuth to 
reference mark No. 2=313'26'55".* 

Randall (Kent County, C. D. Meaney, 1931).-About 10 miles east and about 
2 miles north of Grand Rapids and 4 miles south of Cannonsburg, on land owned 
by Ed. Randall of Grand Rapids and farmed by J. M. Dagley. To reach from 
Grand Rapids by Route M-21, go east 10 miles t o  Ada, thence across bridge and 
north on county road 2.9 miles to where main road turns to  left. Keep right- 
hand local road down hill and east for 0.5 mile to  station. Station is 10 meters 
(33 feet) south of center line of road, 4 meters (13 feet) west of northwest corner 
of red barn, 3.47 meters (11.4 feet) east of east side of gate, and approximately 

'This azimuth has been computed by the first formula (p. 1711, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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50 yards southeast of rambling house north of road. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Reference 
marks are standard reference disks in concrete, note l l a .  No. 1 is on north side 
of road, 2 meters (7 feet) south of fence line, 18 meters (59 feet) west of southeast 
corner of orchard, andapproximately 100 meters (328 feet) from station in azimuth 
259’20’05”. No. 2 is on north side of road, 3 meters (10 feet) east of east end of 
gate leading to  rambling house, 7 meters (23 feet) north of center line of road, and 
22.11 meters (72.5 feet) from station in azimuth 147’31’. 

Plane coordinates: (C), s=577,156.08 feet; y=547,143.35 feet; grid azimuth to  
reference mark No. 1=259’08’17’’.* 

Hammond (Kent County, C. D. Meaney, 1931).-About 4% miles east of 
Rockford and yZ mile east of Brower Lake, on land owned and occupied by Fred 
Hammond. To reach from Rockford by County Route 490, go 4.4 miles to  gravel 
road leading north at jogged crossroads east of Brower Lake. Turn north and 
follow road 32 mile t o  wire gap into field on east side, just north of large divided 
oak tree, and follow north side of fence east 135 yards to station, on summit of 
knoll approximately 135 yards east of road, 0.3 meter (I foot) north of east-and- 
west fence, and 3 meters (10 feet) northwest of 8-inch hickory tree. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 8 inches above ground. Reference marks are standard 
reference disks in concrete, note Ila. Both marks project 4 inches above ground. 
No. 1 is 7.5 meters (25 feet) north of east-and-west road (County Route 490), and 
approximately yZ mile from station in azimuth 43’32’13’’. No. 2 is 0.7 meter 
(2 feet) north of east-and-west fence, and 36.92 meters (88.3 feet) from station in 
azimuth 90’38‘. 

Plane coordinates: (C), s=574,899.11 feet; y=590,945.15 feet; grid azimuth to 
reference mark No. 1=43’20’43’’.* 

Grannis (Kent County, C. D. Meaney, 1931).-About 4% miles east and 1 mile 
north of Cedar Springs, on north side of County Route G-510, on land owned by 
Frank Clark and Ralph Grannis, who live 1 mile north of station. To reach from 
Cedar Springs by Route C-510, go 4.0 miles east from traffic signal, thence north 
1 mile and east 0.5 mile to  station, in field on north side of Route G-510, 0.4 mile 
east of intersection of Nelson Sand Lake Road and Route C-510, approximately 
50 meters (164 feet) northwest of yellow farmhouse on south side of highway, 
18.89 meters (62.0 feet) north of center line of highway, and 6.4 meters (21 feet) 
north of woven-wire fence. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Reference marks are standard 
reference disks in concrete, note Ila. No. 1 is 12 meters (39 feet) north of center 
line of highway, 11 meters (36 feet) west of center of gate on nprth side of highway, 
and 20.69 meters (67.9 feet) from station in azimuth 289’51 . No. 2 is 8 meters 
(26 feet) east of center line of Nelson Sand Lake Road, 25 meters (82 feet) north 
of center line of Route C-510, in southwest corner of field, by telephone pole, and 
ap roximately 0.4 mile from station in azimuth 90’49’26”. 

h a n e  coordinates: (C), z=576,537.65 feet; y=632,388.46 feet; grid azimuth to 
reference mark No. 2= 90’37’38”.* 

Fisk (Kent County, C. D. Meaney, 1931; 1932).-About 5 miles northwest of 
Cedar S rings, about 0.4 mile north of southeast corner of sec. 4, T. 10 N., 
R. 11 2, in grass oval, 16.28 meters (53.4 feet) east-southeast of center of Fisk 
Knob scenic lookout tower. To  reach from Cedar Springs, take U. S. Route 131 
southsbout %mile, turn right on Route M-46 (at stop light) and go west 3.0 miles, 
turn right (north) on Kent County Route 633 and go 4.4 miles, and there turn left 
onto road to  lookout tower. Surface and underground marks are standard disk 
station marks in concrete, notes l a  and 7a. Reference marks are standard refer- 
ence disks in concrete, note l la .  No. 1 is 8 meters (26 feet) east of center line of 
Route 633, 1 foot west of iron corner post, 15 meters (49 feet) west-northwest of 
northwest corner of small white house, 14 meters (46 feet) north of center line of 
road leading to  house, and K mile from station in azimuth 185O04’35”. No. 2 is 
under center of lookout tower, and 16.28 meters (53.4 feet) from station in azimuth 
111’32’. 

Plane coordinates: (C), s.=536,602.48 feet; y=649,800.59 feet; grid azimuth 
to reference mark No. 1==184’58‘56’’.* 

Howard south base (Montcalm County, C. D. Meaney, 1931; 1932).-About 6 
miles south of Howard Cit and 1 mile north of Sand Lake, on west side of Penn- 
sylvania Railroad and U. 8. Route 131, 10 meters (33 feet) west of west rail, 3.9 

Azimuth from station to white church spire is 245’41’06”. 

‘This azimuth has been computed by the fist formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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meters (13 feet) east of north-and-south fence, and 38 meters (125 feet) west of 
center line of U. S. Route 131. Reached from Howard City by U. S. Route 131 
south 6.3 miles to station or from Sand Lake by U. S. Route 131 north 1.2 miles to 
station. Surface and underground marks are 
standard Gisk station marks in concrete, notes la and 7a. Reference marks are 
standard reference disks in concrete, note lla. No. 1 is 14.36 meters (47.1 feet) 
northwest of center line of Route 131,7.24 meters (23.8 feet) west of south end of 
culvert, 12.02 meters (39.4 feet) east of east rail of railroad, 0.5 meter (2 feet) 
north of telephone pole, and 26.42 meters (86.7 feet) from station in azimuth 
321'52'. No. 2 is 12 meters (39 feet) west of center line of highway, approxi- 
mately 10 meters (33 feet) east of east rail of railroad, 41 meters (135 feet) south of 
culvert on west side of highway, 0.9 meter (3 feet) north of telephone pole, and 
approximately !,$ mile from station in azimuth 23'03'58". 

Plane coordinates: (C), z==565,131.09 feet; ~ ~ 6 5 8 , 6 8 3 . 8 5  feet; grid azimuth to 
reference mark No. 2=22'53'54".* 

Ensley (Newaygo County, C. D. Meaney, 1931; 1932).-About 7 miles west and 
2 miles south of Howard City, and 2 miles north and 1 mile east of Ensley Gen- 
ter, on summit of high prominent hill owned by Mrs. Johanssen and known as 
Hillman Hill, in open area, on south edge of apple orchard, 42 meters (138 feet) 
north of edge of woods, 47.5 meters (1 56 feet) west of center line of north-and-south 
gravel road, and about 100 meters (328 feet) south-southwest of T-intersection of 
north-and-south road with east-and-west road leading to  station, in  sec. 10, T. 11 
N., R. 11 W. To reach from Howard City, follow U. S. Route 131 south about 
2 miles t o  gravel crossroads, with lone house in northeast corner of intersection. 
Follow gravel road, which becomes sandy in places, straight west 6.2 miles t o  
station. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7a. Reference marks are standard reference disks in concrete, 
note lla. No. 1 is in south edge of field at edge of woods, 31.7 meters (104 feet) 
west of center line of north-and-south road, at  bend where dim road in field turns 
north toward station, and 42.03 meters (137.9 feet) from station in azimuth 339'18'. 
No. 2 is 9 meters (30 feet) north of center line of east-and-west gravel road, 2 feet 
south of fence line, 4 meters (13 feet) west of lane leading into farmyard, 40 meters 
(131 feet) south of barn on north side of road, 25 meters (82 feet) north of barn on 
opposite side of road, 3 meters (10 feet) north-northeast of 30-inch wild-cherry 
tree, 30 meters (98 feet) northeast of house on south side of road, and approxi- 
mately W mile from station in azimuth 103O52'12". 

Plane coordinates: (C), 2-539,101.84 feet; y-679,916.84 feet; grid azimuth 
to reference mark No. 2~=103'46'09".* 

Howard north base (Montcalm County, c. D. Meaney, 1931; 1932).-About 1 
mile north of Howard City, on west side of Pennsylvania Railroad and U. S. 
Route 131, on right-of-way of Pennsylvania Railroad, 5.6 meters (18 feet) east of 
right-of-way fence, 8.72 meters (28.6 feet) west of gage line of west rail of Pennsyl- 
vania Railroad, 39.6 meters (130 feet) west of center line of U. S. Route 131, and 
approximately 80 meters (262 feet) north of railroad crossing. To reach from 
Howard City by U. S. Route 131, o north 0.9 mile to  gravel road leading west 
over track. Turn north on west sife of track and follow about 130 yards to  sta- 
tion. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7a. Reference marks are standard reference disks in concrete, 
note lla. No. 1 is 9 meters (29 feet) northeast of intersection of crossroads, 0.3 
meter (1 foot) north of telephone pole, and approximately % mile from station in 
azimuth 287'29'04". No. 2 is 7.5 meters (24.6 feet) east of center line of gravel 
road, 0.3 meter (1 foot) north of telephone pole, and 34.02 meters (111.6 feet) 
from station in azimuth 61'06'. Azimuth from station to Howard City, municipal 
water tank is 2'34'54". 

Plane coordinates: (C), ~ ~ 5 7 5 , 3 5 7 . 0 4  feet; y-696,580.64 feet; grid azimuth to 
reference mark No. 1-=287O17'22".* 

Lakeview (Montcalm County, C. D. Meaney, 1931; 1932).-About 7 miles 
(airline) east-northeast of Howard City and about mile west of center of sec. 24, 
T. 12 N., R. 9 W. To reach from Howard City by Route M-46, go 9.5 miles to 
road leading south, follow this road for 1 mile to farm road leading west, and follow 
road around red barn and around fields to foot of hill. From here walk up ridge 
bearing a little northwest to top of ridge. Station is on high ground at northwest 
end of ridge at small opening in birch grove. Surface and underground marks 
are standard disk station marks in concrete, notes la and 7a. Upper mark pro- 

Station is on railroad right-of-way. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of Stations see p. )e?. 
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jects about 4 inches. Reference marks are standard reference disks in concrete, 
note lla. No. 1 is on same ridge as station, and 30.708 meters (100.75 feet) 
(slope distance) therefrom in azimuth 308O56’. No. 2 is at east corner of wire 
fence by wooden gate, 7 meters (23 feet) north of west of center line of northeast- 
and-southwest road, and approximately % mile from station in azimuth 33O29’39’’. 
Azimuth from station to  Lakeview, municipal water tank is 235O33‘04”. 

Plane coordinates: (C), z-609,674.42 feet; ~ ~ 6 9 8 , 6 5 0 . 7 1  feet; grid azimuth to 
reference mark No. 2.=33’12’38”.* 

Huston (Mecosta County, C. D. Meaney, 1931; 1932).-About 8 miles (airline) 
southeast of Big Rapids and 5 miles east-northeast of Stanwood, about 0.2 mile 
north of southwest corner of sec. 11, T. 14 N., R. 9 W. To reach from Big Rapids, 
go east from North Michigan Avenue 6.5 miles on Route M-20 to Mecosta County 
Route 601, thence 4.8 miles to dirt road on left; turn left and follow main-traveled 
road 1.1 miles to  crossroads, turn left and follow 0.7 mile to  top of grade. Station 
is on low hill in clearing, 25 meters (82 feet) east of center line of road. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 6 inches above ground. Reference marks are standard 
reference disks in concrete, note lla. No. 1 is on east side of road, 12 meters 
(39 feet) east of center line of north-and-south road, and approximately 125 meters 
(410 feet) from station in azimuth 4’06’48’’. No. 2 is 6.4 meters (21 feet) east of 
center line of north-and-south road, 12 meters (39 feet,) north of lone 12-inch oak 
tree, and 24.1 meters (79 feet) from station in azimuth 138O05’. Azimuth from 
station to  Lakeview, municipal water tank is 340°51’11’’, and Mecosta, fire look- 
out tower is 176’12‘59”. 

Plane coordinates: (C), z.=602,395.03 feet; ~ ~ 7 7 0 , 9 5 2 . 2 5  feet; grid azimuth 
to  reference mark No. 1=3’50’48”.* 

Spicer (Newaygo County, C. D. Meaney, 1931; 1937).-.4bout 6 miles west 
and 1% miles south of Big Rapids, in east edge of sec. 22, T. 15 N., R. 11 W., in 
open field, on south edge of heavy low brush, about 200 meters (656) feet north 
of second house on road, owned and occupied by Charles Spicer, 4.3 meters (14 
feet) west of north-and-south wire fence, and 13.4 meters (44 feet) west of center 
line of north-and-south sand road. To reach from Big Rapids by U. S. Route 
131, go south about 1 mile from center of town to  junction with Route M-20, 
and follow Route M-20 (gravel) west 6.1 miles to  road leading south. Follow 
this road south 0.6 mile to  station site on west side of road. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7s. 
Reference marks are standard reference disks in concrete, note lla. No. 1 is 
2 feet west of north-and-south wire fence, 7.6 meters (25 feet) east of center 
line of north-and-south sand road, and 39.16 meters (128.5) feet from station 
in azimuth 328’02‘. No. 2 is on west edge of open field, at edge of heavy low 
brush, and 93.42 meters (306.5 feet) from station in azimuth 86O51’. 

Plane coordinates: (C), z=539,177.56 feet; y=793,494.64 feet. 
Howard base A station (Montcalm County, C. D. Meaney, 1931; 1932).- 

About 4% miles south of Howard City and 2 miles north of Sand Lake, on east 
side of right-of-way of Pennsylvania Railroad, 19.2 meters (63 feet) west of center 
line of Route 131, and 10.8 meters (35 feet) east of east rail of railroad at point 
of intersection of curve. Reached from Howard City by Route 131 south 4% 
miles to  station. Station mark is standard disk station mark in concrete, note 
la. It projects 6 inches above ground. 

Plane coordinates: (C), z=569,801.82 feet; y=668,822.52 feet. 

Supplementary points 

Sturgis water tank (St. Joseph County, C. D. Meaney, 1931).-Plane co- 
ordinates? (C), x=588,446 feet; y= 109,094 feet. 

White Pigeon, tall stack (St .  Joseph County, C. D. Meaney, 1931).-Plane 
coordinates: 1 (C), z=528,149 feet; y=105,268 feet. 

Three Rivers, Eddy Paper Co., stack (St. Joseph County, C.  D. Meaney, 
1931).-Plane coordinates: 1 (C), z=532,110 feet; y=157,143 feet. 

Schoolcraft, water tank (Kalamazoo County, C. D. Meaney, 1931) .-Plane 
coordinates: (C), z=531,865.71 feet; y=224,275.81 feet. 

Vicksburg, water tank (Kalamazoo County, C. D. Meaney, 1931).-Plane 
coordinates: (C), z=559,152.97 feet; y=226,996.38 feet. 

*This azimuth has been computed by the first formula (p. 1711, neglecting the second term. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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Kalamazoo, State Hospital, standpipe (Kalamazoo County, C. D. Meaney 

1931).-Plane coordinates: (C), z=539,376.50 feet; y=283,881.90 feet. 
Grand Rapids, silver water tank (Kent County, C. D. Meaney, 1931).- 

Plane coordinates: (C), ~ ~ 5 3 3 , 1 4 2 . 5 0  feet; ~ ~ 5 2 3 , 1 6 1 . 8 1  feet. 
Grand Rapids, National Bank, red light on dome (Kent County, C. D. Meaney, 

1931).-Plane coordinates: (C), z=521.035.62 feet; y=534,256.07 feet. 
Grand Rapids, black water tank (Kent County, C. D. Meaney, 1931).- 

Plane coordinates: 1 (C), z=503,772 feet; y=542,753 feet. 
Primary traverse station No. 4 (U. S. G. S.) (Kent County, C. D. Meaney, 

1931).-About 4 miles southwest of Sparta, 3 miles west of Ballardsville, in north- 
west corner of sec. 33, T. 9 N., R. 12 W., in northwest corner of Buck’s school 
yard, 19.17 meters (62.9 feet) northwest of northwest corner of schoolhouse, 1 
meter (3 feet) north of corner post between cultivated field and yard, and 11.3 
meters (37 feet) south-southeast of T-intersection of gravel road with Kent 
County Route 490. To reach from Sparta, go 1% blocks west from post office 
and turn left (south) on asphalt Route M-37, thence south 2.9 miles keeping to 
gravel road straight south where main asphalt road turns left. Proceed about 
200 feet and turn right (west) at T-road (church in northwest angle). Follow 
this west road 1.9 miles t o  Buck’s schoolhouse on south side of road. Station 
mark is U. S. Geological Survey iron pipe in concrete, stamped “Prim. Trav. 
Sta. No. 4, Mich. 1915” and projecting 1 foot above ground. 

Plane coordinates: (C), z=500 067.49 feet; y-589 426.71 feet. 
Cedar Springs, water tank (!Kent County, C. b. Meaney, 1931).-Plane 

coordinates: (C), s-552,700.55 feet; y-628,840.11 feet. 
Primary traverse station No. 2 (U. S. G. S.) eccentric (Kent County, C. D. 

Meaney, 1931).-About 3 miles west and 2 miles north of Cedar Springs, in north- 
east corner of sec. 21, T. 10 N., R. 11 W., in northeast corner of crossroads at 
Solon Center, 11 meters (36 feet) north of center line of east-and-west road, 18 
meters (59 feet) northeast of intersection of highways, and 13.7 meters (45 feet) 
east of north-and-south Kent County Route 633. To reach from Cedar Springs, 
go south on Route 131 just out of town, then west on Route M-46 (gravel) 3 
miles, and north on Kent County Route 633 (gravel) 2 miles t o  Solon Center. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Reference marks are standard reference disks in concrete, note 
lla. No. 1 is 16 meters (52 feet) east of center line of Kent County Route 633, 
south of stump fence between two cultivated fields, and approximately y4 mile 
from station in azimuth 180’07’32”. No. 2 is 8.2 meters (27 feet) south of center 
line of east-and-west road, 4.6 meters (15 feet) east of 1Ginch maple, 21.3 meters 
(70 feet) southwest of southeast corner of concrete porch of store, and 42.18 
meters (138.4 feet) from station in azimuth 60’36’. Primary traverse’ station 
No. 2 (U.  S. G. S.) is iron post with cap stamped “Prim. Trav. No. 2, Mich. 
1915,” in southwest angle across road from store, a few yards off curve, in road 
corner, 3.2 meters (10 feet) west of 12-inch maple tree, and 31.26 meters (102.6 
feet) from station in azimuth 49O35‘. 

Plane coordinates: (C), z-537,029.57 feet; y=637,205.13 feet; grid azimuth 
to reference mark No. 1~180’01’49”.* 

Primary traverse station No. 2 (U. S. G. S.) (Kent County, C. D. Meaney, 
1931).-About 3 miles west and 2 miles north of Cedar Springs, at Solon Center, 
in sec. 21, T. 10 N., R. 11 W. Mark is iron post with cap stamped “Prim. Trav. 
Sta. No. 2, Mich. 1915,” and is in southeast angle across road from store, a few 
feet off curve, in  road corner, 3.2 meters (10 feet) west of 12-inch maple tree. 
Primary traverse station No. 2 (U.  S. G. S.)  eccentric is 31.26 meters (102.6 feet) 
from station in azimuth 229’35’. 

Plane coordinates: (C), z-536,951.60 feet; y-637,138.49 feet. 
Fisk Knob, scenic lookout tower (Kent County, C. D. Meaney, 1931).- 

Plane coordinates: (C), ~ ~ 5 3 6 , 5 5 2 . 7 5  feet; y=649,820.04 feet. 
Howard City, municipal water tank (Mecosta County, C. D. Meaney, 1931).- 

Plane coordinates: (C), z=575,179.92 feet; y=692,307.43 feet. 
1 No check on this position. 
‘This azimuth has been computed by the flrst formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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GRAND TRAVERSE BAY TO BIG RAPIDS 

Principal points 
Charlevoix 2 (Charlevoix County, H. W. Hemple, 1931).-About 1 mile north- 

east of Charlevoix, on high sand dune known aa Mount McSauba. To reach from 
Charlevoix, go northeast on U. S. Route 31, 0.8 mile from cana,l bridge, keep 
straight ahead on Michigan Avenue where Route 31 bears right, turn left at 
Hooker’s Riding Academy sign and follow winding gravel road 0.6 mile to dirt 
trail to left at point where main road turns right, follow trail northwest about 100 
yards to foot of dune. Climb stairway and bear left to  station. Station is about 
30 feet southwest of highest point, in center of wide sandy trail. I n  1931 original 
U. S. L. S. mark was found thrown over side of dune, and new mark set under- 
ground in approximately same osition as old mark. New mark is standard disk 
station mark in concrete, note Fa. Old reference marks were found in good con- 
dition and measurements taken to new station mark. Reference marks are copper 
bolts set in concrete. No. 1 is 13.7 meters (45 feet) (slope distance) from station 
in azimuth 17’56’. No. 2 is 18.03 meters (59.2 feet) from station in azimuth 
272’17’. 

Plane coordinates: (C), s=629,582.15 feet; y= 1,398,014.47 feet. 
Ellsworth (Antrim County, H. W. Hemple, 1931).-About 2 miles south by 

west of Ellsworth, about f h  mile southeast of Eaton Lake, in sec. 21, T. 32 N., R. 
8 W., on land owned by Herman Van Stedun, in wooded area just across road from 
and east of house owned by Jean Best, 98 meters (321 feet) east of north-and-south 
road, 3 meters (10 feet) east of north-and-south fence line, and in west edge of 
woods. To reach from Atwood, little village on U. S. Route 31, follow that route 
north 0.4 mile to gravel road leading right, follow gravel road 4.1 miles to cross- 
roads, turn right and go 1.5 miles to another crossroads, keep straight ahead here 
and go 0.4 mile to station. Marks are standard disk station marks in concrete, 
notes l a  and 7a. Reference 
marks are standard reference disks in concrete, note lla. No. 1 is in north-and- 
south fence line, on east side of north-and-south road, 3 meters (10 feet) east of 
center line of road, and approximately 300 meters (984 feet) from station in azi- 
muth ‘3OO49’08‘’. No. 2 is in second north-and-south fence line east of the road, 
and 19.63 meters (64.4 feet) from station in azimuth 153’30’. 

Upper mark is 4 inches below surface of ground. 

Plane coordinates: (C), 2=625,679.55 feet; y=1,332,955.58 feet; grid azimuth 
to reference mark No. 1=3”28’24’’.* 

Central Lake (Antrim County, H. W. Hemple, 1931; 1932).-About 1.6 miles 
west-southwest of Central Lake, near 34 corner between secs. 21 and 28, T. 31 N., 
R. 8 W.. on land owned bv Mr. A. F. Albrecht and occupied bv Mr. Welch. on 
ridge in pasture, 50 meters “(164 feet) west of north-and-sodh fence line, 58 meters 
(190 feet) west of center line of dirt road, 12 meters (39 feet) east of point where 
ridge slopes to  west in timber, and approximately 200 meters (656 feet) southwest 
of Mr. Welch’s house which is of red brick. To reach from Central Lake follow 
county road west 1.7 miles from Standard Oil station to dirt road turning off to 
left where main road turns right; follow dirt road to left 0.35 mile to Mr. Welch’s 
house on east side of road. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark is 4 inches below surface. 
Reference marks are standard reference disks in concrete, note l l a .  No. 1 is in 
fence corner at northeast corner of pasture, 4 meters (13 feet) west of center line 
of dirt road, 8 meters (26 feet) northwest of fork between farm road and main 
dirt road, approximately 125 meters (410 feet) northwest of Mr. Welch’s house, 
and approximately 250 meters (820 feet) from station in azimuth 194’59’56”. 
No. 2 is in north-and-south fence line, 8 meters (26 feet) west of center line of dirt 
road, 18 meters (59 feet) east of center line of ridge, and 115.7 meters (380 feet) 
(slope distance) from station in azimuth 335’11’41”. 

Plane coordinates: (C), z=617,498.61 feet; y= 1,300,132.95 feet; grid azimuth 
to reference mark No. 1 = 194’40’37”.* 

Swenson (Leelanau County, H. W. Hemple, 1931; 1932).-About 3 miles s0ut.h- 
west of Northport and 3 miles northwest of Omena, on high sandy wooded hill, on 
property owned and occupied by Harry Swenson. To reach from Northport, just 
south of town limits, a t  signboard, go west on Route 22, macadam becoming 
County Route 633. Follow gravel Route.22 southwest 2.0 miles to gravel road 
leading south. Follow this road south 1.4 miles to  end of gravel at Swenson’s 

This azimuth has been computed by the flrst formula (p. 171), neglecting the second kml. 
For notes in regard to marking of stations see p. 167. 
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house. Station is about y4 mile southwest of house, on highest hill in vicinity, 
in grove of trees immediately south of pasture which lies back of Swenson’e 
orchard. Old wagon road leads from house to station, which is in east side of 
grove, 8.2 meters (27 feet) west of north-and-south wire fence between pasture 
and wooded lot, and 9.7 meters (32 feet) north-northeast of newly blazed Binch 
maple tree. Surface and underground marks are standard station disks in con- 
crete, notes la and 7a. Reference marks are standard reference disks in concrete, 
note lla. No. 1 is approximately 0.5 mile from station in azimuth 297*05’11”. 
It is reached from Swenson’s house by following dirt road south 0.3 mile, thence 
left (east) 0.15 mile, thence right (south) into field along fence line, thence left 
(east) along fence line 0.05 mile to reference mark. No. 2 is in small open area, 
3.5 meters (11 feet) west of north-and-south wire fence, 10.6 meters (35 feet) 
north-northwest of 6-inch white elm tree in fence line at bend, and 130.32 feet 
(slope distance) from station in azimuth 12’33‘. 

Plane coordinates: (C), %=526,841.68 feet; y=1,305,587.02 feet; grid azimuth 
to reference mark No. 1 = 297’00’46”.* 

Fulford (Kalkaska County, H. W. Hemple, 1931; 1932).-About 15 miles east 
of Traverse City and 5 miles east by south of Williamsburg, in sec. 8, T. 27 N., R. 
8 W., on land of Dowling estate, now owned and farmed by M. L. Fulford. To 
reach from Traverse City, go east 7.3 miles on U. S. Route 31 to Acme, turn east on 
County Route 612 and follow 9.0 miles to small school and white house on left side 
of road, 4.4 miles east of Williarnsburg. Turn south on gravel road and follow 
1.9 miles t o  Fulford’s house on east side of road. Follow this lane east to foot of 
hillside pasture, thence up hill, across pasture, southeast 0.3 mile to station, on 
highest hill in vicinity, in small unworked orchard approximately X mile east of 
Mr. Fulford’s house and approximately 3/a mile southeast of lake known locally aa 
Dowling Lake (also aa Crescent Lake). East side of hill is timbered. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Reference marks are standard reference disks in concrete, note l la .  No. 1 is on 
top of the same hill as station, and 24.76 meters (81.2 feet) from station in azimuth 
14’39’. No. 2 is on west side of road, by gate, 8 meters (26 feet) west of center line 
of road, approximately 100 meters (328 feet) southwest of Fulford’s house, approxi- 
mately 100 meters (328 feet) south of south end of lake, and approximately mile 
from station in azimuth 99’44’01”. 

Plane coordinates: (C), z=614,341.12 feet; y= 1,185,488.41 feet; grid azimuth 
to reference mark No. 2= 99’25‘25’’. * 

Whiting (Grand Traverse County, H. .W. Hemple, 1931; 1932).-About 5 miles 
west of Traverse City, on land owned by Howard Whiting of Traverse City. To 
reach from Traverse Citv. eo west on Front Street % mile to where Route 22 turns 
north. Continue straightvahead and follow main road 0.85 mile to  artesian well. 
Keep straight ahead 0.35 mile to fork. Keep right-hand fork and follow gravel 
road north and west 1.85 miles to crossroad. Keep gravel road west 0.5 mile to  
old track bearing right, across meadow, to  old gravel pit, 300 yards, thence to 
right 100 yards to station, on high bare knoll, in meadow, about 100 meters (328 
feet) south of gravel pit, 1 meter (3 feet) west of north-and-south wire fence, 79 
meters (259 feet) north of fence corner where fence turns east, about mile west 
of white house on north side of the road, and about 224 meters (735 feet) north 
of center line of road. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Reference marks are standard reference 
disks in concrete, note 11s. No. 1 is in same fence line near which station is 
located, about 50 meters (164 feet) southeast of gravel pit, and 56.06 meters 
(183.9 feet) (slope) from station in azimuth 184’03’. No. 2 is in fence corner, 
8 meters (26 feet) north of center line of gravel road, 50 meters (164 feet) south of 
old shed, 12 meters (39 feet) northeast of 24-inch elm tree on south side of road in 
fence line, 8 meters (26 feet) west of west end of rock pile, and 480 yards from 
station in azimuth 44’46’31”. Space between rock pile and corner isIused as 
entrance to  meadow. 

Plane coordinates: (C), z=512,488.10 feet; y= 1,190,794.07 feet; grid azimuth 
to reference mark No. 2=44’44‘29”.* 

Garfield (Kalkaska County, E. W-. Hemple, 1931).-About 9 miles east-north- 
east of Fife Lake, near center of NE% sec. 6, T. 25 N., R. 7 W., on same land 
occupied by Garfield fire lookout tower. To reach from Fife Lake, follow Route 
131 eastward 1.9 miles from railroad station, thence right-hand road where main 
road turns left at Springfield town hall, thence main road in easterly direction 
5.9 miles, thence left and north 1.7 miles (crossing gravel road at 1 mile), and 

*This azimuth has been cumputed by the 5 r s t  formula (p. 171). neglecting the second term 
For notes in regard to marking of stations see p. 167. 
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turn left a t  State fire tower sign and. follow winding road 0.3 mile to fire tower. 
Station is in cleared place, 8.02 meters (26.3 feet) northwest of center of Garfield 
fire lookout tower. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7s. Reference marks are standard reference 
disks in concrete, note lla. No. 1 is 19.04 meters (62.5 feet) northeast of fire 
tower, and 22.598 meters (74.14 feet) from station in azimuth 276’52‘. No. 2 is 
19.04 meters (62.5 feet) southwest of fire tower, and 14.915 meters (48.93 feet) 
from station in azimuth 2’26’. Azimuth from station to Garfield, fire lookout 
tower, 8.02 meters (26.3 feet) distant, is 331’24’. 

Plane coordinates: (C), x=643,731.41 feet; y=1,128,375.66 feet. 
Kingsley (Grand Traverse County, H. W. Hemple, 1931).-About 12 miles 

south of Traverse City and 2 miles south of west from Kingsley, on high wooded 
hill on which is located the Kingsley fire look-out tower, 139 feet east-northeast of 
center of tower, in small opening in woods in growth of ferns, on land owned and 
occupied by Seely Cronkhite. To  reach from Traverse City, follow U. S. Route 
31 south about 8 miles t o  macadam road leadin straight south where Route 31 
turns west. Follow macadam road leading to  Eadillac south t o  corner, distant 
13.3 miles from Traverse City. Turn east on macadam road and follow 3.5 miles 
to  gravel crossroads. Turn south on gravel road 0.7 mile to  Cronkhite’s barn on 
left. Wagon tracks lead 
around tower to station. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Reference marks are standard 
reference disks in concrete, note l la .  No. 1 is in woods, and 25.75 meters (84.5 
feet) from station in azimuth 40’59’. No. 2 is in woods, and 19.53 meters (64.1 
feet) from station in azimuth 143’55‘. Azimuth from station to  Kingsl:y, fire 
lookout tower is 76’06’47”. 

Plane coordinates: (C), s==544,133.07 feet; y= 1,120,603.46 feet. 
Manton (Wexford County, H. W. Hemple, 1931).-About 7 miles north-north- 

west of Cadillac, 4.5 miles south-southwest of Manton, near center sec. 32, T. 
23 N., R. 9 W. To reach from Cadillac by Route 131, go north from last signal 
light 4 miles t o  gravel road (old Route 131) leading t o  left about 20 yards north 
of railroad crossing. Follow gravel road for 2.3 miles to sand road leading west 
about 80 yards south of “Drink water approved” sign, and follow sand road in 
northwesterly direction 0.9 mile to saddle between two low hills at fork in road 
(do not take any dim roads t o  right or left). Station is on top of easterly of these 
two hills, about 80 yards distant from and 30 and 40 feet higher t.han road, in 
center of cut-over timber and hedgy growths, approximately 1 mile east of white 
house in valley which is a few degrees off line to  west from station to  look-out 
tower at Selma. Surface and underground marks are standard disk station marks 
in concrete, notes la and 7a. Upper mark projects 8 inches above ground. 
Reference marks are standard reference disks in concrete, note lla. No. 1 is 
close to  point where hill slopes to  south, and 29.608 meters (97.14 feet) (slope 
distance) from station in azimuth 6’53‘. No. 2 is on hill northwest of station, 
30 meters (98 feet) south of old gravel pit, and approximately mile from station 
in azimuth 111’26’57’‘. 

Turn east on dirt road to look-out tower 0.15 mile. 

~~ ._ ~~ 

Plane coordinates: (C), s-585,578.11 feet; y= 1,039,497.97 feet; grid azimuth 
to reference mark No. 2=111’13’14”.* 

Brier Hill (Wexford County, H. W. Hemple, 1931).-About 15 miles northwest 
of Cadillac and 354 miles southeast of Mesick, in sec. 29, T. 23 N., R. 11 W., on 
land said to  belong to  the State, on high bushy knoll and southeast of Brier Hill 
fire look-out tower. To reach from Manton, go west on gravel Route 42 about 
13 miles t o  sign on north side of road “5 miles to fire tower.” Gravel road leads 
off to south to fire tower, which can be seen from highway. Follow signs on old 
road to  fire tower and station site. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Reference marks are standard 
reference disks in concrete, note l la .  No. 1 is 3.1 meters (10 feet) north of last 
telephone pole leading to fire tower, and 14.47 meters (47.5 feet) from station in 
azimuth 210’23’. No. 2 is 3 meters (10 feet) north of center line of road leading 
to tower, on top of first slight rise of ground on road east of tower, and approxi- 
mately 100 meters (328 feet) from station in azimuth 313O34’24’’. Azimuth from 
station to  Brier Hill, fire lookout tower, 11.9 meters (39.0 feet) distant, is 153’22‘56“ 

Plane coordinates: (C), z=518,466.03 feet; y=1,044,479.40 feet; grid azimuth 
to reference mark No. 2=313’31’26’’.* 

‘This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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Selma (Wexford County, H. W. Hemple, 1931).-On high pointed hill, about 9 

miles northwest of Cadillac, about 3/4 mile southeast of Tayoff Lake, about 0.2 
mile north of quarter corner between sections 8 and 5, T. 22 N., R. 10 W., directly 
south of Selma fire look-out tower of Michigan State Conservation Commission, 
and on downward slope of hill. Tower is steel structure 102 feet high, sur- 
mounted by inclosed platform and is on highest part of hill. To reach from 
Cadillac, go north on U. S. Route 131 for 2.1 miles from its intersection with street 
on which post office is located. Turn left and go past airport, for distance of 
2% miles; then turn north on gravel road for 3.0 miles, and follow main road west 
for 3.0 miles; turn left on dirt road, where main road makes sharp turn t o  right, 
and follow dirt road 1.3 miles to  crossroad; here turn right for about 100 feet to  
dirt road bearing to left, and follow right-hand road 0.4 mile to  hill on which station 
is located. Surface and underground marks are standard disk station marks in 
concrete, notes la and 7a. Reference marks are standard reference disks in con- 
crete, note 11s. No. 1 is at telephone pole alongside dirt road, and approximately 

No. 2 is on west side of hill, directly 
west of look-out tower, and 15.72 meters (51.6 feet) from station in azimuth 
135’51’. Azimuth from station to Selma, fire lookout tower, 11.20 meters (36.7 
feet) distant, is 176’45’28”. 

Plane coordinates: (C), z=553,131.55 feet; y--1,030,299.33 feet; grid azimuth 
to  reference mark No. 1=27’53’34’’.* 

Cadillac (Wexford County, H. W. Hemple, 1931).-About 4.5 miles south of 
Cadillac, near center of NE% sec. 29, T. 21 N., R. 9 W. To reach from Cadillac, 
go south from post office 4.0 miles on Route 131 to crossroads; turn west and 
follow 0.5 mile to  road leading south; follow this road 0.4 mile, turn right into lane 
about 80 yards south of Swedish Lutheran Church on west side of road, and follow 
this lane past house of John G. Anderson to top of grade and station site. Station 
is on highest ground in field, 62 meters (203 feet) southwest of southeast comer 
of farmhouse, 26.8 meters (88 feet) west of lone apple tree, and 4.3 meters (14 feet) 
north of east-and-west wagon road. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Reference marks are standard 
reference disks in concrete, note lla. No. 1 is on west side of north-and-south 
road, in fence line just across road (west) from old church, and approximately 
5 mile from station in azimuth 346’27‘01“. No. 2 is in north-and-south fence 
line, 6 meters (20 feet) south of northeast comer of fence, 8 meters (26 feet) south 
of center line of wagon road, and 50.44 meters (165.5 feet) from station in azimuth 
70’03’. 

Plane coordinates: (C), z=587,190.09 feet; y=979,975.68 feet; grid azimuth 
to reference mark No. 1=346’13’07‘’.* 

Harrietta (Wexford County, H. W. Hemple, 1931).-About 15 miles west of 
Cadillac and 4% miles south of Harrietta, in sec. 6, T. 21 N., R. 11 W. To reach 
from Cadillac by U. S. Route 131, go south 0.7 mile to junction with Route M-55 
at Manistee sign. Turn west and follow Route M-55 3.2 miles to  State Park, 
turn left and at 1.7 miles bear to  left on macadam road, and follow to  end at cross- 
roads a6 3.0 miles. Turn west onto Manistee road and follow 10.4 miles t o  white 
schoolhouse and red church. Turn north and follow gravel road 3.3 miles to  dim 
roadleading to  right into timber, just north of field. Follow this old road, keeping 
right fork, which is blazed, to station, 0.4 mile. Station is on highest hill in 
vicinity, in scrub timber, and about 5 meters (16 feet) east of old gravel pit. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Reference marks are standard reference disks in concrete, note 
Ila.  No. 1 is in brush, 8.74 meters (28.7 feet) from station in azimuth 276’48‘. 
No. 2 is 8.8 meters (29 feet) north of center line of gravel road, 1 foot west of 
north-and-south wire fence on west side of pasture, 3.8 meters (12 feet) north of 
16-inch elm tree in wire fence, 1 meter (3 feet) north of telephone pole, 6.5 meters 
(21 feet) north of north gate post in fence, and approximately 3/4 mile from station 
in azimuth 46’26’34”. 

mile from station in azimuth 28’02’05”. 

.._ ~. ~. 

Plane coordinates: (C), z=514,679.80 feet; y=999,617.65 feet; grid azimuth to  
reference mark NO. 2=46’24’13’‘.* 
Le Roy (Osceola County, H. W. Hemple, 1931; 1932).-About 3.5 miles east- 

southeast of Le Rov. in NWYd sec. 22. T. 19 N.. R. 9 W.. onland owned bv William 
Portous of Le Roi.’ To  reach from Le Roy‘by Route 131, go north ibout  200 
feet from Edward Larson’s general store and turn right on gravel road, and follow 
this road eaat 1.5 miles to T-road. Turn south and go 0.5 mile, thence east 2.0 

* This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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miles to  top of grade. Station is on flat-topped knoll about 400 feet south of 
road, and 25 meters (82 feet) north-northeast of 9-inch hickory tree. Surface 
and underground marks are standard disk station marks in concrete, notes la 
and 7a. Reference marks are 
standard reference disks in concrete, note lla. No. 1 is at foot of maple tree, 
and 24.31 meters (79.8 feet) from station in azimuth 233’23’. No. 2 is 8 meters 
(26 feet) west of center line of north-and-south road, 0.6 meter (2 feet) east of 
north-and-south fence line, approximately 75 meters (246 feet) north of center 
line of east-and-west road, and approximately y4 mile from station in azimuth 
119’04’52”. 

Plane coordinates: (C), z=597,496.26 feet; y=921,909.57 feet; grid azimuth 
to  reference mark No. 2= 118’49’24’’.* 

Luther (Lake County, H. W. Hemple, 1931).-About 9 miles west of Le Roy 
and 3 miles east of Luther, in sec. 16, T. 19 N., R. 11 R7., on knoll, in cut-over 
timber area, in brush. To reach from 
Le Roy by U. S. Route 131, go southwest 3 miles to  junction with Route M-63. 
Follow west to  crossroads at school, where branch of Route M-63 from south 
comes in, thence west 4.0 miles to crossroads. Turn north toward A. C. Genung’s 
house on south side of road, then into road through orchard west of house, go 
through gate and keep right-hand fork at 50 yards beyond, follow old post road 
south, through wire gap 0.65 mile ‘to blazes on poplar trees on right, just over 
crown of grade. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Reference marks are standard reference disks in concrete, note l l a .  No. 1 is in 
pine stump area amid low brush, and 13.42 meters (44.0 feet) from station in 
azimuth 354’42’. No. 2 is in pine stump area, and 21.03 meters (69.0 feet) from 
station in azimuth 107’36’. 

Plane coordinates: (C), z=532,664.38 feet; y=924,887.89 feet. 
Hersey (Osceola County, C. D. Meaney, 1931) .-About 5.5 miles north-north- 

east of Hersey, near center of sec. 28, T. 18 N., R. 9 W. To reach from Reed 
City, follow combined Routes 131 and 10 south about $4 mile to  where Route 10 
turns left. Follow Route 10 in easterly direction 7.1 miles and turn north on 
gravel road opposite Shell service station on south side of Route 10. Keep straight 
road north 1.8 miles to T-road; take right-hand road 0.3 mile; then north 0.5 
mile, right 100 yards, left on main-traveled road 0.5 mile, turn left for 0.2 mile to 
where i t  turns north. Go north 0.5 mile and take dim road to  left, about 1,000 
feet north of abandoned farm buildings; follow this dim road between two fence 
lines 0.4 mile to  top of grade. Station is about 200 yards south and a little east 
of here, on highest ground, on northwest end of ridge running northwest and south- 
east. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7a. Refer- 
ence marks are standard reference disks in concrete, note l la .  No. 1 is 8 meters 
(26 feet) west of center line of north-and-south road, 1 meter (3 feet) west of 
fence on west side of road, a proximately 100 meters (328 feet) north of old farm- 
house, and approximately g m i l e  from station in azimuth 256’38’10’’. No 2 is 
at foot of small tree, and 32.83 meters (107.7 feet) from station in azimuth 344O17’. 

Plane coordinates: (C), z=594,094.29 feet; y=882,383.73 feet; grid azimuth 
to  reference mark No. 1=256’23’18”.* 

Orono (Lake Count.y, C .  D. Meaney, 1931).-About 7 miles northwest of Reed 
City and 4% miles south of west of Orono, in sec. 22 or 27, T. 18 N., R. 11 W., on 
low stumpy knoll, in brushy wilderness. To reach station from Reed City, turn 
right on U. S. Route 10 at main corner in city, go 6.5 miles to  crossroads, then 
turn north and go 1.9 miles to  crossroads with three mail boxes, thence to right 
(east) and follow 1.0 mile to sandy corner. Take left-hand road through woods 
and go 1.1 miles to  small triangular mound on right of road. Station is about 
20 yards northeast of this mound. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Reference marks are standard 
reference disks in concrete, note lla. No. 1 is in brush, 17.95 meters (58.9 feet) 
from station in azimuth 197’18‘. No. 2 is in brush, about 4 meters (13 feet) 
west of center line of dim road leading toward station, and 22.22 meters (72.9 feet) 
from station in azimuth 79’54’. 

Plane coordinates: (C), z=538,059.03 feet; y=885,121.10 feet. 
Boyd (Osceola County, C. D. Meaney, 1931).-About 4% miles southeast of 

Hersey, near center of SW% sec. 35, T. 17 N., R. 12 W. To reach from Reed City, 

Upper mark projects 6 inches above ground. 

Knoll is most accessible one on ridge. 

Station is 180 yards southwest of this point. 

Upper mark is 6 inches below surface of ground. 

This azimuth has been computed by the Brst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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follow Route 131 south 2.2 miles to county road, turn left on county road and go 
3.3 miles to  First Congregational Church in Hersey; turn right on gravel road for 
0.7 mile, thence right about 100 yards east of bridge for 0.3 mile, and follow road 
around to  left for 0.8 mile, thence south for 1.5 miles and follow main gravel road 
left for 0.5 mile; thence south 0.6 mile, and takeleft gravel road bearing southeast 
for 1.4 miles; thence left gravel road bearing east for 1.1 miles. Turn north onto 
sandy road where main road turns sharply to south a few hundred feet east of 
Burt Boyd’! barn, and follow north 1 mile to  point where sand road turns west. 
To  reach station from this turn walk north along west edge of timber about 150 
yards, turn right into valley between two timbered ridges. Follow cow trail 
leading up valley 200 yards and bear left up to  top of south ridge. Station is on 
top of south ridge. Surface and underground marks are standard disk station 
marks in concrete, notes l b  and 7a. Reference marks are standard reference 
disks in concrete, note l l b .  No. 1 is 16.98 meters (55.7 feet) from station in azi- 
muth 279’52’. No. 2 is 9.47 meters (31.1 feet) from station in azimuth 50’42’. 

Plane coordinates: (C), z=602,028.15 feet; y=845,151.80 feet. 
Paris (Newaygo County, C. D. Meaney, 1931; 1937).-About 8 miles south- 

west of Reed City, and 5% miles west of Paris, in sec. 15, T. 16 N., R. 11 W. 
Ownership of land not known, but said to belong to  State. To  reach from Reed 
City by U. S. 131, go south to  about 2% miles south of Paris to gravel road leading 
west. Follow west 6.0 miles t o  Parks Corners, thence north on gravel road 1.0 
mile, thence straight north across crossroads on sand road mile to two farms. 
Road here becomes just a trail. Continue straight north from houses % mile to  
gravel pit at top of short sandy hill. Pass through pit on old road through woods 
in northerly direction 0.25 mile to  better road on railroad grade. Bear left on 
this road 0.1 mile to  blazed 6-inch oak tree at junction of roads. Follow right- 
hand road northeast 0.4 mile and keep to  right-hand fork which is dim at small 
pit in sand, continue on to  second group of sand pits just over low knoll. Follow 
0.2 mile to top of grade near blazed stumps. Turn right and follow crest of ridge 
southwest 0.15 mile to station, on low cut-over brushy knoll, 11 meters (36 feet) 
west of 6-inch triangle-blaze trimmed oak tree. Dim tracks lead directly to  tree 
and station. Surfaced underground marks are standard disk station marks in 
concrete, notes la and 7a. Reference marks are standard reference disks in 
concrete, note 11s. No. 1 is in pine stump area, and about 30 meters (98 feet) 
northeast of old road leading toward station, and approximately mile from 
station in azimuth 236’23’00”. No. 2 is in open area, and 31.27 meters (102.6 
feet) from station in azimuth 116’17’. 

Plane coordinates: (C), z=536,611.14 feet; y=828,302.29 feet; grid azimuth 
to reference mark No. 1=236’17’15”.* 

Supplementary points 

Beaver Island Lighthouse (Charlevoix County, H. W. Hemple, 1932) .-Plane 
coordinates: (C), z=545,208.18 feet; y= 1,485,510.72 feet. 

Charlevoix, water tank (Charlevoix County, H. W. Hemple, 1932).-Plane 
coordinates: (C), z=625,567.68 feet; y= 1,392,217.67 feet. 

Garfield, fire lookout tower (Kalkaska County, H. W. Hemple, 1932).-Plane 
coordinates: 1 (C), z=643,744 feet; y= 1,128,352 feet. 

Kingsley, fire lookout tower (Traverse County, H. W. Hemple, 1932).-Plane 
coordinates: 1 (C), z=544,000 feet; y= 1,120,570 feet. 

Brier Hill. fire lookout tower lWexford Countv. H. W. Hemde. 1932).-Plane I ,  
coordinates{l(C), z=518,448 feet; y= 1,044,514“ feet. 

ordinates: 1 (C), z=553,129 feet; y= 1,030,336 feet. 
Selma, fire lookout tower (Wexford County, H. W. Hemple, 1932).-Plsne co- 

Cadillac. white stack (Wesford Countv. H. W. Hemple, 1932) .-Plane coordi- 
nates: 1 (C), z=589,607‘feet; y=1,007,774 feet. 

LAKE HURON TO BIG RAPIDS 

Principal points 
Nichol (Sanilac County, H. C. Warwick, 1932).-About 8 miles east of Cass 

City, in NE% sec. 35, T. 14 N., R. 12 E., east of right-of-way fence between north- 
and-south section-line gravel road and property of Frank Nichol, 28 feet west of 
center line of road, and 19 feet southwest of white hickory tree, about 30 yards 

This azimuth hrrs been computed by the first formula (p. 171), neglecting the second term. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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north of center line of private road to east, and about 50 yards west of concrete 
silo. To reach from Cass City, go east 8.0 miles on Route M-81 to crossroads with 
large barn in southwest corner, turn right (south), and proceed 0.35 mile to  station 
site. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7a. Upper mark projects 4 inches. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 6 inches, 
is in east right-of-way fence of road, 26 feet east of center line of road, about 30 
yards north of southwest corner of orchard, 70 feet southeast of 18-inch elm tree 
on west side of road, and 156.58 feet from station in azimuth 201'01'. No. 2 
projects 5 inches, is 22 feet east of center line of road, 34 feet south of center line 
of above-mentioned private road, about 100 feet west of white farmhouse, and 
129.11 feet from station in azimuth 335'49'. Azimuth mark projects 6 inches, 
is 27 feet east of center line of north-and-south road, 1 foot west of east right-of- 
way fence, about 50 yards south of intersection of crossroads, about 60 yards east 
of large barn, and approximately 0.35 mile from station in azimuth 181'16'50''. 

Plane coordinates: (E), x= 672,093.37 feet; y= 765,860.39 feet; grid azimuth 
to  azimuth mark= 180°49'57''.* 

Arnold (Sanilac County, H. C. Warwick, 1932).-About 8 miles northwest of 
Sandusky, 1% miles northwest of Snover, on land owned by William E. Arnold 
about 450 yards southwest of Arnold's house, 450 yards west of road, 117 feet 
north of fence corner, 14 feet west of fence at small angle in fence, 30 feet southeast 
of break of slope on northwest side of hill, and 25 feet east of gravel pit on west 
slope of hill. To reach from Kingston, go east 11.0 miles on Route M-46 to 
gravel road to  north, proceed north 3.0 miles to Snover, proceed west 1.0 mile on 
gravel road to  road to  north, proceed north 0.6 mile to  Arnold's house which is on 
hillside 100 yards west of road, follow farm road west ?4 mile through pasture and 
bear left around base of hill to  its northwest side, and climb steep slope of hill to  
left t o  station site at top. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 2 inches. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 5 inches, is 1 foot west of fence, 12 feet southeast of break of slope 
on northwest side of hill, and 72.60 feet from station in azimuth 203'12'. No. 2 
projects 4 inches, is 1 foot north of fence, 54 feet east of fence corner, and 129.58 
feet from station in azimuth 332'38'. Azimuth mark projects 5 inches, is on 
right-of-way of public road, 28 feet west of center line of road, 21 feet north of 
center of gate, 75 feet west of concrete silo on east side of road, and approximately 
0.25 mile from station in azimuth 301'14'42''. Azimuth from station to  Snover, 
high school, ball on belfry, distant approximately 1% miles, is 291'38'43''. 

Plane coordinates: (E), x=678,156.30 feet; y=717,933.40 feet; grid azimuth to  
azimuth mark =300'47'00''.* 

Cass (Tuscola County, IT. C .  Warwick, 1932).-About 0.6 mile north of main 
corner of Cass City, in NWg sec. 27, T. 14 N., R. 11 E., on land owned by J. E. 
Seeds, 106 feet east of center line of north-and-south gravel section-line road 
which goes north from main corner of Cass City, in barnyard, 8 feet south of east- 
and-west fence line, 55 feet north of center of well shaft, and 99 feet west of north- 
west corner of concrete foundation of large barn. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper mark 
projects 4 inches. Reference and azimuth marks are standard reference disks in 
concrete, note lla. No. 1 projects 8 inches, is in northeast fence corner of barn 
lot, 47 feet northeast of northeast corner of concrete,foundation of barn, and 
approximately 173 feet from station in azimuth 265'01 . No. 2 is 1 foot east of 
east right-of-way fence of section-line road, 26 feet east of center line of same 
road, 14 feet north of small maple tree, and 101.97 feet from station in azimuth 
50'04'. Azimuth mark projects 6 inches, is 0.1 mile east of crossroads, 3 feet 
north of south right-of-way fence of east-and-west gravel road, 23 feet south of 
center line of same road, 3 feet west of telephone pole, 29 feet east of 18-inch 
beech tree, about 100 yards west of yellow farmhouse, and approximately 0.4 
mile from station in azimuth 191'11'05''. Azimuth from station t o  Cass City, 
Nestles Food Co., small tank, distant 1 mile, is 37'59'16''. 

Plane coordinates: (E), x= 630,356.67 feet; y=769,256.91 feet; grid azimuth 
to  azimuth mark= 190'50'43''.* 

Wilmot (Tuscola County, H. C .  Warwick, 1932).-About 9 miles east-south- 
east of Cass City, 5 miles northeast of Kingston, 3 miles east of Wilmot, in sW% 

* This azimuth has been computed by the flnt formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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sec. 12, T. 12 N., R. 11 E., on righbof-way of county road, on highest point in 
vicinity, in rail fence line 25 feet north of center line of road, and about 150 yards 
west of white house on north side of road. To reach from Caro, go northeast 
about 2 miles on Route M-81 to gravel county road to east marked by sign 
“Deford 9 Miles,” follow east 9 miles to road crossing at Deford, proceed south 
3.5 miles on gravel road to Wilmot, continue south 0.25 mile to  crossroads, pro- 
ceed east 2.5 miles on gravel road to T-intersection, proceed north 0.5 mile on 
gravel road to road intersection just north of bridge over small stream, proceed 
east on dirt road to road intersection at group of farm buildings, and continue 
north 0.75 mile and east 0.2 mile on dirt road to station site. To reach from Cass 
City, go east 4.0 miles on Route M-81 to end of pavement at junction with Route 
M-53, proceed south 9.0 miles on Route M-53 to  crossroads 3/4 mile north of 
Hemans railway station, proceed west 1.0 mile, north mile, and west 0.8 mile 
to station site. Surface and underground marks are standard disk station marks 
in concrete, notes la and 7a. Upper mark projects 2 inches. Reference and 
azimuth marks are standard reference disks in concrete, note lla. No. 1 projects 
4 inches, is on right-of-way fence line, 18 feet south of center line of the road, 45 
feet west of fence corner, and 72.60 feet from station in azimuth 308’11’. No. 2 
projects 4 inches, is on right-of-way fence line, 18 feet south of center line of road, 
and 80.82 feet from station in azimuth 53’17’. Azimuth mark projects 7 inches, 
is on right-of-way of north-and-south county road, 21 feet east of center line of 
road, 1 foot west of right-of-way fence, 4 feet north of fence at north edge of apple 
orchard, 102 feet north of center line of drive to small yellow house on east side 
of road, and approximately 0.2 mile from station in azimuth 39’39’46“. Azimuth 
from station to Cass City, municipal water tank, distant approximately 9 miles, 
is 161’45’57”. 

Plane coordinates: (E), z=643,906.28 feet; y-720,317.95 feet; grid azimuth 
to azimuth mark=39’17’23‘’.* 

Caro (Tuscola County, H. C. Warwick, 1932).-About 4 miles northeast of 
Caro, in SEg sec. 13, T. 13 N., R. 9 E., on land owned by Mrs. Rena McCrea, 
43 feet west of center line of north-and-south gravel road, 14 feet west of west 
right-of-way fence of same road, 11 feet south of east-and-west fence line, 48 
feet north of northernmost of three oak trees, and about 60 yards northeast of 
McCrea’s house. To reach from Caro, go northeast 3.7 miles on Route M-81 
to filling station on west at point where highway bears to northeast, and con- 
tinue straight north 0.75 mile on gravel road to station site. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 4 inches. Reference and azimuth marks are standard 
reference disks in concrete, note lla. No. 1 projects 4 inches, is 29 feet west of 
center line of above-mentioned road, 1 foot west of west right-of-way fence of 
road, and 109.59 feet from station in azimuth 185’22’. No. 2 projects 5 inches, 
is 2 feet east of northeast corner of shed, 16 feet south of fence corner, and 96.97 
feet from station in azimuth 73’12’. Azimuth mark projects 6 inches, is 0.1 
mile east of M. P. Church at crossroads, 10 feet west of maple tree, 28 feet south 
of center line of east-and-west road, 1 foot north of south right-of-way fence of 
same road. 80 feet west of center of concrete culvert. and amroximatelv 0.7 
mile from’station in azimuth 184’12’47”. 
ap roximately 0.7 mile from station in azimuth 179O39’42’ . 

Tip of beifry of M. P. Church is 

h a n e  coordinates: (E), z=584,087.29 feet; y=744,835.16 feet; grid azimuth . .  . -  
to azimuth mark= 183’59’40’’.* 

Tuscola (Tuscola County, H. C. Warwick, 1932).-About 8 miles southeast of 
Caro. in SW% sec. 5. T. 11 N.. R. 10 E.. on land owned bv Tuscola Countv. on 
top of bare g l l ,  about 115 yards southwekt of southwest coher of barn, 50 yards 
east of west end of ridge, 125 yards southeast of highest point of hill, and 200 
yards west of road. To reach from Caro, go south 6.0 miles on Route M-85 to 
junction with Route M-46, proceed east 3.5 miles on Route M 4 6  to crossroads, 
proceed south 0.55 mile on gravel and dirt road to summit of grade, and go west 
200 yards to  station site. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 3 inches. 
Reference and azimuth marks are standard reference disks in aoncrete, note 11s. 
No. 1 projects 4 inches, is on right-of-way of county road, 27 feet east of center 
line of road, about 150 feet northeast of northeast corner of stone house, 130 feet 
south of fence at south edge of ap  le orchard, and approximately 0.15 mile from 
station in azimuth 213’06’44’’. KO. 2 projects 4 inches, is on right-of-way of 

This azimuth hss been computed by the Brst formula (p. )171, neglecting the second term. 
For notes in regard to marking of station8 see p. 167. 
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road, 32.5 feet east of center line of road, 0.5 foot west of fence, 7.5 feet south of 
6-inch wild-cherry tree, and 528.75 feet (slope) from station in azimuth 303’07’46”. 
Azimuth mark projects 6 inches, is on right-of-way of road at bottom of grade 
north of station, 24 feet east of center line of road, 22 feet north of fence corner, 
27 feet north of 36-inch pipe culvert under road, and approximately 0.35 mile 
from station in azimuth 190’04’56”. Finial of belfry on schoolhouse is approxi- 
matelv 1.0 mile from station in azimuth 108”8’53”. 

PlaGe coordinates: (E), x=593,112.58 feet; y=692,849.33 feet; grid azimuth 

Carpenter (Tuscola County. H. C. Warwick, 1932).-About 3.0 miles west of 
t o  azimuth mark= 189’50’29”.* 

Caro, i n  southeast corner of intersection of two gravel section-line roads, on small 
knoll in schoolyard which is in northwest corner of sec. 8, T. 12 N., R. 9 E., 
27.15 feet northwest of northwest corner of schoolhouse, 57.6 feet northwest of 
southwest corner of schoolhouse, 40 feet east of center line of gravel road, 68 feet 
southeast of road intersection, and 56 feet south of center line of road. To reach 
from Caro, follow Route M-81 to southwest part of town, and proceed west 2.0 
miles on section-line road to  Carpenter Schoolhouse and station site. Surface 
and underground marks are standard disk station marks in  concrete, notes la 
and 7a. Reference and azimuth marks are 
standard reference disks in concrete, note l l a .  No. 1 projects 4 inches, is in 
east edge of schoolyard, 1.5 feet west of schoolyard fence, 74.1 feet northeast of 
northeast corner of schoolhouse, 46 feet south of center line of road, and 123.85 
feet (slope) from station in  azimuth 264’01‘. No. 2 projects 4 inches, is 91.5 
feet southwest of southwest corner of schoolhouse, 18 feet east of center line of 
section-line road, and 133.87 feet (slope) from station in azimuth 5’53’. Azimuth 
mark projects 8 inches, is 25 feet north of center line of east-and-west gravel 
road, in north-and-south fence line, and 0.3 mile from station in azimuth 
266’23’08”. 

Plane coordinates: (E), x=558,522.94 feet; y=721,852.66 feet; grid azimuth 
to azimuth mark= 266’14’02”.* 

Bernie (Tuscola County, H. C. Warwick, 1932).-About 3 miles due north of 
Fairgrove, 1.5 miles due west of Akron, in orchard in northwest road corner, on 
land owned by Mr. Arthur Bernie, 49 feet north of point where paved road north 
from Fairgrove intersects center line of east-and-west road south of station, 21 
feet north of north right-of-way fence of east-and-west road, 22 feet south of 
“Polarine Motor Oil” sign, 25 feet southwest of apple tree which is southeast 
tree of orchard, about 7 feet west of projected center line of road south to  Fair- 
grove at point where road jogs east about 60 feet, and about 65 feet west of center 
line of same road to  north. To reach from Fairgrove, go north 3.0 miles on paved 
road direct t o  station site near point where road jogs to  east. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 8 inches. Reference and azimuth marks are standard 
reference disks in concrete, note l l a .  No. 1 projects 7 inches, is 1 foot west of 
west right-of-way fence of north-and-south gravel road, 20 feet west of center 
line of road, 24 feet north of small oak tree also in fence line, and 116.54 feet from 
station in azimuth 206’00’. No. 2 projects 8 inches, is 1 foot north of north nght- 
of-way fence of east-and-west road, 18 feet north of centcr line of road, and 98.62 
feet from station in azimuth 77’17’. Azimuth mark projects 6 inches, is 3 feet 
southwest of small elm tree, 40 feet east of fence corner, 20 feet south of paved 
east-and-west road to east, and approximately 0.3 mile from station in azimuth 
272’01’50’’. 

Plane coordinates: (E), z=532,417.36 feet; y=752,963.03 feet; grid azimuth 
to azimuth mark=27l056’47’’.* 

Cole (Tuscola County, H. C. Warwick, 1932’1.-About 9 miles east of Reese, 
8 miles west of Caro, in village of Watrousville, in N E 5  sec. 16, T. 12 N., R. 8 E., 
on land owned by Maurice Cole, in his barnyard on west side of road which is on 
opposite side from his house, 58 feet west of center line of road, 37.3 feet east- 
northeast of southeast corner of barn, and 65.3 feet southeast of northeast corner 
of barn. To reach from Caro, go west 8 miles on Route M-81 to  crossroads at 
Watrousville, and proceed south 0.25 mile on gravel county road to  summit of 
grade and station site. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Refer- 
ence and azimuth marks are standard reference disks in concrete, note l la .  
No. 1 projects 4 inches, is on right-of-way of county road, 23 feet east of center 
line of road, 11 feet south of 15-inch maple tree, 70 yards northwest of Cole’s 

Upper mark is flush with surface. 

Upper mark is flush with surface. 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
I. 
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residence, and 94.45 feet from station in azimuth 240'03'. No. 2 projects 3 
inches, is 28 feet west of center line of road, on line with fence at north side of 
Cole's yard on east side of road, and 116.10 feet from station in azimuth 343'09'. 
Azimuth mark projects 6 inches, is at top of south bank of Route M-81, 44 feet 
south of center line of pavement, 5 feet east of telephone pole, about 0.1 mile 
east of crossroad, straight across highway from door of Methodist Church, and 
approximately 0.3 mile from station in azimuth 203'50'53". Center of small 
chimney on east end of roof of red school is approximately 0.25 mile from station 
in azimuth 189'44'55''. 

Plane coordinates: (E), z=538,133.28 feet; y=710,052.19 feet; grid azimut.h to 
azimuth mark = 203'44'57". * 
Grew (Tuscola County, H. C. Warwick, 1932).-About 7 miles west and 2 

miles north of Fairgrove, 7 miles north and % mile east of Saginaw-Tuscola 
county line, in southeast road corner, in small orchard, 54 feet north of northwest 
comer of Mr. Louie Grew's house, 11 feet south of south right-of-way fence of 
east-and-west section-line road, 48 feet south of center line of same road, 27 feet 
southeast of southeast comer of large concrete culvert, and 58 feet east of south- 
west corner of culvert. To reach from post office in Reese, go east % mile on 
Route M-81 to  crossroads at village limits, and proceed north 7 miles to Van Buren 
School, District No. 6, in northwest corner of crossroads. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. Upper 
mark projects 3 inches. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 6 inches, is 18 feet north of center line 
of above-mentioned east-and-west road, 60 feet east of northeast corner of culvert, 
and 81.64 feet from station in azimuth 213'00'. No. 2 projects 6 inches, is 3 feet 
northeast of southeast corner of Van Buren School, 50 feet northwest of inter- 
section of center lines of crossroads, and 143.33 feet from station in azimuth 
128'50'. Azimuth mark projects 5 inches, is 18 feet north of above-mentioned 
ea&-and-west road, 1 foot south of north right-of-way fence of road, 3 feet east of 
fence corner, and approximately 0.15 mile from station in azimuth 94'27'30". 

Plane coordinates: (E), z=495,832.82 feet; y=747,476.61 feet; grid azimuth to  
azimuth mark= 94'28'09".* 

Bernthal (Tuscola County, H. C. Warwick, 1932).-About 1% miles east and 
% mile south of Reese post office, on land owned by Mather Bernthal, 75 ards 
northeast of his house, 215 feet east of center line of road, 185 feet east of rig&,-of- 
way fence, 26.5 feet southwest of 8-inch apple tree, and 24.5 feet south-southeast 
of 10-inch a ple tree. These two trees are only ones near center of pasture. T o  
reach from gaginaw, go east 12 miles on Route M-81 to  Reese, continue east 1% 
miles on Route M-81 to  crossroads with white school in southeast corner, 
south 0.8 mile on gravel county road t o  Bernthal's house and farm b u i l 8 z t n d  
east side of road, turn east in driveway just south of house, enter pasture by gate 
just behind house, and go north about 50 yards to  station site. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. Upper 
mark is about 10 inches below surface. Reference and azimuth marks are standard 
reference disks in concrete, note lla. No. 1 projects 4 inches, is in same pasture 
as station, 32 feet east of center line of road, 1 foot east of fence, 29.5 feet north 
of fence corner at southwest corner of pasture, 30 feet northwest of 10-inch apple 
tree, and 206.40 feet from station in azimuth 61'38'. No. 2 projects 5 inches, is in 
same pasture as station, 31 feet east of center line of road, 0.5 foot east of fence, 21 
feet south of fence corner at northwest corner of pasture, 40 yards west of 24-inch 
oak tree, and 272.76 feet from station in azimuth 137'00'. Azimuth mark projects 
5 inches, is on right-of-way of county road, 30 feet east of center line of road, 4 
feet west of right-of-way fence, 2 feet south of fence corner, across road from drive 
t o  farmhouse on west side of the road, and approximately 0.25 mile from station 
in azimuth 170'21'26". Finial of belfry on schoolhouse is 0.75 mile from station 
in azimuth 177'11'10''. 

Plane coordinates: (E), z=501,852.50 feet; y=706,672.87 feet; grid azimuth 
t o  azimuth mark= 170'21'09''.* 

Jonas (Bay County, H. C. Warwick, 1932).-About 5 miles southeast of Bay 
City, in NE% sec. 6, T. 13 N., R. 6 E., Portsmouth Township, in east right-of-way 
fence between north-and-south gravel road and property of Arthur Jonas, and 17 
feet east of center line of road. To reach from Bay City, go south 1.0 mile on 
Michigan Avenue from corner of Salzburg to Cass City road, proceed east 3.8 
miles on this road t o  T-road to south, turn south onto this road, and continue 0.4 

*This azimuth has been computed by the tint formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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mile to the station site. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 3 inches. Ref- 
erence and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 6 inches, is in east right-of-way fence of above-mentioned road, 18 
feet east of center line of road, and 105.85 feet from station in azimuth 181’31’. 
No. 2 projects 7 inches, is in east-and-west fence line, about 28 yards west of 
center line of road, and 298.29 feet from station in azimuth 23’15’. Azimuth mark 
projects 6 inches, is 2 feet south of north right-of-way fence of Cass City road 
(half strip of concrete), 23 feet north of center line of road, 5 feet east of telephone 
pole, 50 yards east of point where T-road goes south from Cass City road t o  
station, and approximately 0.4 mile from station in azimuth 184’17’07”. Azimuth 
from station t o  Merritt Lutheran Church. tiD of steede. distant 1 mile. is 
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335’09’28”; Bay City, Murray Body Co. plant, stack, 108’11i’33’’; and Bay City, 
St. Stanislaus Catholic Church, north steeple, 11 1°50’52’’. 

Plane coordinates: (E), s=462,595.85 feet; y=750,393.08 feet; grid azimuth to 
azimuth mark= 184’22’57“.* 

Kaul (Saginaw County, H. C. Warwick, 1932).-About 8+$ miles east of Sagi- 
naw. in NW% sec. 21. T. 12 N.. R. 6 E.. at southwest corner of land owned bv 
Mikkkeinboid, about’ 200 yard; west of his barn, 29 feet north of center line 6f 
gravel county road, 1 foot north of right-of-way fence, and 2 feet east of property 
line between Reinbold’s and John Kaul’s property. To reach from intersection 
of James and Genese Streets in Saginaw, go east 4.5 miles on James Street and 
paved road to  crossroads, and continue straight east 3.2 miles on gravel county 
road t o  station site. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Upper mark projects 3 inches. Reference and 
azimuth marks are standard reference disks in concrete, note l l a .  No. 1 projects 
3 inches, is on land owned by Joe Kaul, 28 feet south of center line of road, 1 foot 
south of right-of-way fence, 106 feet east of property line between Joe Kaul’s 
and John Kaul’s property, and 117.90 feet from station in azimuth 298’22‘. No. 2 
projects 3 inches, is on land owned by John Kaul, 30 feet south of center line of 
road, 1 foot south of right-of-way fence, 1 foot east of fence between cultivated 
field on east and apple orchard on west, and 141.00 feet from station in azimuth 
66’16’. Azimuth mark projects 6 inches, is on right-of-way of county road, 27 
feet south of center line of road, 0.5 foot north of right-of-way fence line, 28 feet 
west of fence corner, and approximately 0.35 mile from station in azimuth 
271’40’44’’. Finial of school belfry is about K mile from station in azimuth 
220’38’12”. 

Plane cogrdinates: (E), z=472,460.59 feet; y=702,952.89 feet; grid azimuth 
to azimuth mark=271’45’01’’.* 

Appold (Bay County, H. C. Wnrwick, 1932).-About 10 miles north of Sagi- 
naw, 5 miles southwest of Bay City, in N W g  sec. 2, T. 13 N., R. 4 E., Frankcnlust 
Township, in projection of right-of-way fence between north-and-south road and 
property of George J. Appold, 26 feet west of center line of road, 21 feet south of 
southernmost tree of north-and-south row of pine trees in front of Mr. Appold’s 
house, and about 40 yards southeast of his house. To reach from junction of 
U. S. Route 10 and Route M-47 (2 miles west of Saginaw), go north 8.1 miles on 
Route M-47 t o  the Michigan House, turn west (left) onto concrete half slab, 
follow 0.4 mile to point where it turns south, keep straight ahead (west) 0.1 mile 
on gravel road, and proceed north 0.55 mile to  station site. Surface and under 
ground marks are standard disk station marks in concrete, notes la and 7a. Up- 
per mark projects 4 inches. Reference and azimuth marks are standard reference 
disks in concrete, note l l a ,  projecting 8 inches. No. 1 is 36 feet east of center 
line of north-and-south road, and 107.26 feet from station in azimuth 326’23’. 
No. 2 is in east-and-west fence line, about 100 feet west of road, about 55 feet 
south of southeast corner of outhouse, and 114.49 feet from station in azimuth 
66’43’. Azimuth mark is 29 feet north of center line of east-and-west section-line 
road, about 0.1 mile east of crossroad, and approximately 0.35 mile from station 
in azimuth 195’49‘31’’. Azimuth from station to Saginaw Consumers Power Co., 
north stack, is 333’51’18’’; Bay City, City Hall, 239’02’37“; and Bay City, Columbia 
Sugar Co., stack, 246”7’00”. 

Plane coordinates: (E), z=421,108.53 feet; y=750,991.87 feet; grid azimuth to 
azimuth mark= 196’01’49’‘.* 

*This azimuth has been computed by the flrst formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Saginaw (Saginaw County, H. C. Warwick, 1932).-On top of Michigan 

Bell Telephone Building at corner of Washington and Janes Streets, Saginaw, 
about 6 feet south of middle of north parapet, and 15 feet northeast of chimney. 
Marked by standard station disk in drill hole in top of extended concrete column. 
Column is solid concrete, about 20 inches square, snd projects about 3 inches 
above roof. Reference marks are standard reference disks in similarly extended 
concrete columns. No. 2 
is in column near chimney, 20.21 feet from station in azimuth 59’14’. Azimuth 
from station t o  Saginaw, City Hall, foot of flagpole is 24’45’13”; to  Saginaw, Holy 
Family Catholic ChuTch, belfry, 26’15’26”; and to  Lufkin Rule co., stack, 2’02‘41‘’. 

Plane coordinates: (E), z=427,316.35 feet; y=703,685.93 feet; grid azimuth 
to  Saginaw City Hall=24’56’30’’.** 

De Shone (Saginaw County, H. C. Warwick; 1932).-About 5 miles north- 
west of Saginaw, 4% miles southeast of Freeland, about % mile north of cross- 
roads at Lawndale, on land owned by E. D. De Shone, in barnyard just north of 
house, 100 feet north-northeast of northeast corner of house, 41 feet west of center 
line of road, 17 feet west of fence, 18 feet north of fence, and 89 feet east of east 
edge of concrete silo base. To reach from junction of U. S. Route 10 and Route 
M-47 in Saginaw, go  north 1.0 mile on Route M-47 to  crossroads with school 
in northwest comer just north of railroad crossing, proceed west 3.0 miles on 
gravel road t o  T-intersection, proceed north 2.0 miles on gravel road to  cross- 
roads at Lawndale just north of railroad crossing and continue north about 0.25 
mile t o  De Shone’s buff-colored brick house. durface and underground marks 
are standard disk station marks in concrete, notes la and 7a. Upper mark is 
flush with surface. Reference and azimuth marks are standard reference disks 
in concrete, note Ila. No 1 projects 10 inches, is 23 feet west of center line of 
road, 1 foot west of fence, 43 feet north of fence, in line with north side of barn, 
and 114.71 feet from station in azimuth 186’31 . No. 2 projects 3 inches, is 1 
foot south of south edge of concrete silo base, and 93.90 feet from station in azi- 
muth 94’38‘. Azimuth mark projects 6 inches, is 23 feet east of center line of 
road, 1 foot west of fence, 24 feet south of fence corner, about 100 feet southwest 
of southwest corner of house, and approximately 0.3 mile from station in axi- 
muth 180’35’27”. Spire of small wooden church is about l mile from station 
in azimuth 136°32’21)‘’. 

No. 1 is 31.59 feet from station in azimuth 339’52’. 

Plane-coordinates:- (E), %=402,399.27 feet; y=723,371.00 feet; grid azimuth 
to azimuth mark= 180’50’38”. * 

Bay City (Day County, H. C. Warwick, 1932).-On tower of large brick factory 
building of Bav Citv Stone Co.. in southwest Dart of Bav Citv. 7.34 feet northeast 
of insige of southwest parapet, and 7.13 feet northwest of ’inside of southeast 
parapet. To reach, follow Salzburg Street west across river bridge in south central 
part of town, continue y4 mile west of bridge t o  old concrete pavement leading 
south on Morton Street, and follow Morton Street south-southwest 0.55 mile to 
building which has station site. Building has large brick tower which extends 
high above center of main part of building. Marked by copper bolt embeded in 
concrete roof and covered with tar. Reference marks are standard reference disks 
in drill holes in stone copings of parapets around station. No. 1 is in northeast 
coping, and 17.50 feet from station in azimuth 212’04’. No. 2 is in northwest 
coping, and 17.82 feet from station in azimuth 108’04’. Azimuth from station 
to  Bay Czty, City Hall, is 218’29’02”; and to Bay City, water works, stack, 
186’49’53”. 

Plane coordinates: (E), z=435,073.25 feet- y=755,334.58 feet; grid azimuth 
to  Bay City, water su ply sta~k=187~00’01’’.** 

Freeland (Saginaw Eounty, H. C. Warwick, 1932).-About 9 miles northwest 
of Saginaw, 1 mile east of Freeland, in NWg sec. 23, T. 13 N., R..3 E., on land 
owned by Mr. William Wagner, 1 foot east of east right-of-way fence of north- 
and-south concrete road, 29 feet east of center line of road, 35 feet north of north- 
east corner of concrete culvert, and about 20 yards west of large unpainted barn. 
To reach from Saginaw River Bridge, go west 9.2 miles on U. S. Route 10 to point 
where U. s. Route 10 goes t o  left and concrete road goes t o  right (north) (this 
point is 4.1 miles northwest of junction of U. S. Route 10 and Route M-47), 
turn north onto concrete road, and go 2.6 miles to  station site opposite barn. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7s. Reference and azimuth marks 
are standard reference marks in concrete, note lla. No. 1 project6 6 inches, 

Upper mark projects 4 inches. 

This azimuth has been computed by the flrst formula (p. 1711, neglecting the second term. 
** This azimuth has been comguted by the fmt lomula (p. In), using both tenno. 
For notea fn regard to marking of stations see p. 167. 
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is 44 feet north of northeast corner of above-mentioned barn, 6 feet west of north- 
west corner of small shed, and 136.95 feet from station in azimuth 254’58’. NO. 
2 projects 5 inches, is in east right-of-way fence, 28 feet east of center line of 
above-mentioned concrete road, about 50 yards southwest of southtwest corner 
of barn, and 158.51 feet from station in azimuth 1’13’. Azimuth mark projects 
5 inches, is 27 feet west of center line of north-and-south concrete road, 3 feet 
north of telephone pole, 15 feet northwest of northwest corner of concrete culvert, 
and approximately 0.35 mile from station in azimuth 2’34’49”. 

Plane coordinates: (E), z=387,561.55 feet; y=737,449.03 feet; grid azimuth 
to  azimuth mark=2’52’20’’.* 

Borm (Saginaw County, H. c. Warwick, 1932).-About 6 miles south and 2 
miles west of Bell Telephone building in Saginaw, on property of Mr. Richard 
Borm, on highest point in pasture, about 300 feet south by west of Borm’s farm- 
house, about 300 feet southeast of T-intersection, about 400 feet north of Pere 
Marquette Railway, 75 feet east of north-and-south road, 67 feet east of group 
of 5 maple trees growing from same base, and 84.5 feet south of large oak tree 
which has flat side. To reach from Saginaw, follow Route M-46 to bridge across 
Tittabawassee River, cross bridge, continue west 0.3 mile to first crossroads, 
turnsouth, continue 1.0 mile to  crossroads, turn right, and go 0.9 mile to Borm’s 
farm and station site. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Upper mark is flush with surface. Reference 
and azimuth marks are standard referenre disks in concrete, note lla. No. 1 
projects 4 inches, is on fence line paralleling north-and-south road, 25 feet east 
of center line of road, 35 feet south of 18-inch oak tree, 24 feet north of 24-inch 
oak tree,‘ 20 feet west of 24-inch maple tree, and 109.75 feet from station in 
azimuth 61’11’. No. 2 projects 5 inches, and is on north-and-south fence line, 
18 feet east of center line of road, and 180.92 feet from station in azimuth 146’55‘. 
Azimuth mark projects 8 inches, is 10.5 feet east of center line of road, in north- 
west corner of field, 1 foot east of north-and-south fence line, 2 feet south of east- 
and-west fence line, and approximately 0.25 mile from station in azimuth 176’ 
49‘37“. Silo on Tim O’Hern’s farm is 1 mile from station in azimuth 127O18‘05”; 
oak tree is 84.5 feet distant in azimuth 173’; and maple tree is 67 feet distant in 
azimiith 92’. -~ 

Plane coordinates: (E), s=392,455.51 feet; y=692,865.56 feet; grid azimuth 
to  azimuth mark= 177’06’18’’.* 

Sand (Midland County, H. C .  Warwick, 1932) .-About 16 miles west-north- 
west of Saainaw. 7 miles south of Midland, 2 miles north of Saainaw-Midland 

. county line; on highest part of sand ridge through which section-lhe road is cut, 
on right-of-way of section line road at top of bank of cut, 73 feet south of center 
line of road, 17feet north of fence, and about 0.35 mile east of north-and-south road. 
To reach from Saginaw, go west 15 miles on Route M-46 to  Hemlock, proceed 
north from Ford garage 6.5 miles on gravel road to crossroads, proceed west 0.6 
mile on sand road to summit of grade in cut through sand ridge, and climb sand 
bank on south side of road to  station site. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Upper mark projects 
3 inches. Reference and azimuth marks are standard reference disks in concrete, 
note lla. No. 1 projects 3 inches, is on top of bank of cut, 40feet north of center 
line of road, 3 feet north of right-of-way fence, and 139.70 feet from station in 
azimuth 219’24’. No. 2 projects 4 inches, in on west slope of sand ridge, 48 feet 
south of center line of road, 17 feet south of fence, 1 foot west of another fence, 
and approximately 117 feet from station in azimuth 101’46’. Azimuth mark 
projects 5 inches, is at first crossroads west of station, 54 feet north of center line 
of east-and-west dirt road, 28 feet west of center line of north-and-south road, 1 
foot east of fence, 15 feet north of fence corner, 20.55 feet north oftprimary traverse 
station No. 14 ( U .  S. G. S.) and 2,093.57 feet from station in azimuth 92’05’50”. 
Azimuth from station to Midland, Dow Chemical Co., largest stack, is 182’18‘07“. 

Plane coordinates: (E), z=347,459.83 feet; y=733,150.52 feet; grid azimuth 
to azimuth mark=93’02’05’’.* 

Wilkins (Saginaw County, H. C. Warwick, 1932).-About 16 miles southwest 
by west of Saginaw, 3.5 miles east-southeast of Merrill, 2 miles southwest of Hem- 
lock, 5% miles east of Gratiot-Saginaw county line, on property of Mr. Wilkins, 
about 300 feet west of Wilkins’ farm buildings, and just beyond barn and vitrified- 
tile silo. To reach from Hemlock, go west 1.0 mile on Route M-46 t o  crossroads, 
turn south, continue 1.5 miles t o  T-intersection, turn west, and go 0.3 mile to 
highest point on local sand ridge on south side of an east-and-west section-line 
‘This azimuth has been computed by the first formula (p. 171) neglecting the second term. 
For notes in regard to marking ai stations see p. 167. 
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road. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7s. Upper mark projects 4 inches. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 5 inches, 
is on east-and-west fence line, about 15 feet northwest of sink hole, 21 feet south 
of center line of east-and-west road, 40 feet east of two birch trees, and 141.90 feet 
from station in azimuth 211’57’. No. 2 projects 4 inches, is on east-and-west 
fence line, 30 feet south of center line of east-and-west road, 75 feet east of T-inter- 
section, and 167.50 feet from station in azimuth 129’32’. Azimuth mark pro- 
jects 7 inches, is about 86 feet north of first farmhouse west of station, 1 foot south 
of fence line, 28 feet north of center line of eastrand-west road, and approximately 
0.15 mile from station in azimuth 97’48’40”. Finial of cupola on white barn is 
1% miles from station in azimuth 37’27‘25“. 

Plane coordinates: (E), s=342,841.85 feet; y=689,755.34 feet; grid azimuth to 
azimuth mark=98’13’02”.* 

Poplar (Midland County, H. C. Warwick, 1932).-About 7 miles north and 1 
mile east of Wheeler, near high point of small sandy ridge covered with growth of 
scrub poplar, about 25 feet southeast of 8-inch oak tree on left side of road marked 
with 2 triangular blazes, and 48 feet south of center line of little-used woods road. 
To reach from inteqeetion of Route M-46 and main street in Wheeler, go east 
% mile on Route M-46 to  four-corner intersection, turn left onto Gratiot County 
Route 505, go north 7.0 miles to  crossroads with schoolhouse in northwest corner, 
turn right, go 1 mile, turn left, go north about 0.7 mile on very poor sandy road to 
road to left, turn left onto this road, and go along top of ridge 200 meters (656 
feet) to above-mentioned 8-inch oak tree on left. Surface and underground marks 
are standard disk station marks in concrete, notes la and 7a. Upper mark pxojects 
6 inches. Reference marks are standard reference disks in concrete, note l l a .  
No. 1 projects 5 inches, is 15 feet south of center line of woods road, and 87.41 
feet from station in azimuth 261’55’. No. 2 projects 4 inches, is 20 feet northwest 
of center line of woods road, and 75.31 feet from station in azimuth 156’20’. 

Plane coordinates: (E), x=302,302.09 feet; y=736,749.38 feet. 
Wheeler (Gmtiot County, H. C. Warwick, 1932).-AG northern edge of 

Wheeler, in northwest corner of intersection of main street and T-road leading 
west, west of cemetery which is just east of main street, 1 foot south of east-and- 
west fence line paralleling T-road, 35 feet north of center line of T-road, 15 feet 
northwest of lone pear tree, 125 feet west of center line of main street, and 46 
meters (151 feet) west of northwest corner of cemetery. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. Up- 
per mark projects 4 inches. Reference and azimuth marks are standard reference 
disks in concrete, note lla, projecting 5 inches. No. 1 is 15 feet north of north- 
west corner of cemetery, 25 feet east of center line of main street, 18 inches west of 
fence line, and 42.035 meters (137.91 feet) from station in azimuth 275’56’. No. 2 
is 1 foot north of fence line, 35 feet south of center line of T-road, 150 feet west of 
main street, and 28.815 meters (94.54 feet) from station in azimuth 46’03’. Azi- 
muth mark is 0.25 meter (0.8 foot) north of fence line, 8.6 meters (28 feet) south of 
center line of road, 3.1 meters (10 feet) east of gate, and approximately 0.35 mile 
from station in azimuth 88’04’04”. Northwest corner of Ezra Hasken’s tombstone 
is 46.02 meters (151.0 feet) from station in azimuth 291’17’. Azimuth from sta- 
tion to red silo southwest of Wheeler is 5’46’35’’. 

Plane coordinates: (E), z=294,615.57 feet; y=698,906.36 feet; grid azimuth to 
azimuth mark= 88’35’57’‘.* 

Silvernail (Midland County, H. C. Warwick, 1932) .-Fifteen miles due south 
of Coleman, 10 miles southeast of Mount Pleasant, 5 miles east and % mile north 
of Shepherd, about 200 meters (656 feet) south-southeast of Bohanan school, on 
property of Ray Silvernail, about 175 feet east of his house, 45 feet southeast of 
southwest corner of his barn, and 36 feet south of southeast corner of his barn. 
To reach from U. S. Route 27 in St. Louis, go north 4 miles on County Route 521 
to end of pavement, turn right with main road, continue 1 mile, turn left, and 
continue 4.9 miles to Mr. Silvernail’s house on right-hand side of road just before 
reaching crossroads at Bohanan school. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Upper mark is flush 
with surface. Reference and azimuth marks are standard reference disks in con- 
crete, note 11s. No. 1 projects 2 inches, is about 25 yards east of northeast corner 
of barn, 20 feet south of northwest corner of cultivated field, 1 foot west of north- 
and-south fence line, and 149.18 feet from station in azimuth 217’59‘. No. 2 

This azimuth has been computed by the Iirst formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 187. 
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projects 4 inches, is 55 feet north of north side of Mr. Silvernail’s house, 112 feet 
east of center line of north-and-south section-line road, 1 foot south of east-and- 
west fence line, and 184.34 feet from station in azimuth 118’58’. Azimuth mark 
projects 6 inches, is about 0.2 miles east of above-mentioned north-and-south 
section-line road, 3 feet north of east right-of-way fence of east-and-west lane, 18 
feet south of center line of same lane, and approximately 0.25 mile from station 
in azimuth 244’47’00”. 

Plane coordinates: (E), x=255,853.76 feet; y= 743,533.56 feet; grid azimuth to 
azimuth mark=245’25’03’’.* (C),, z=808,292.83 feet; y=744,312.04 feet; grid 
azimuth to  azimuth mark=243’58 57”.* 

St. Louis (Gratoit County, H. C. Warwick, 1932).-In south part of St. Louis, 
near fence separating property of Butler Lott on north from Bourcier estate on 
south, about 100 feet south of old unused sand pit, 9 feet north of above-mentioned 
east-and-west fence line, and about 150 feet west of southeast corner of culti- 
vated field. To reach from traffic light, go east 1 block on U. S. Route 27, turn 
south (right) with Route 27, continue 3 blocks to church on left-hand side, proceed 
to  left for 3 blocks, turn right, go to end of street at “Keep Off” sign, and continue 
to station site on highest point of ground to right, about 150 feet distant. Surface 
and underground marks are standard disk station marks in concrete, notes l a  and 
7a. Reference and azimuth marks are 
standard reference disks in concrete, note lla. No. 1 projects 5 inches, is 1 foot 
west of north-and-south fence line, 8 feet north of above-mentioned east-and-west 
fence line, and 146.50 feet (slope) from station in azimuth 270O31‘. No. 2 projects 
4 inches, is 1 foot north of above-mentioned east-and-west fence line, and 8.59 feet 
from.station in azimuth 358’48’. Azimuth mark projects 4 inches, is in north- 
west corner of yard of C. J. Bernard, 75 feet northwest of his house, and approxi- 
mately 0.3 mile from station in azimuth 290’06’06”. Azimuth from station to 
tip of steeple of church, distant approximately 0.6 mile, is 141’58’40”; to St. Louis, 
Great Lakes Sugar Co., tall concrete stack, 208”1’17”; and to center of brick stack, 
208’50’46”. 

Plane coordinates: (E), z=251,081.21 feet; y=694,511.75 f e4 ;  grid azimuth to 
azimuth mark=290’44’43’’.* (c),, z=804,747.99 feet; y=695,185.98 feet; grid 
azimuth to azimuth mark=289’18 49”.* 

Thomas (Isabella County, H. C .  Warwick, 1932).-About 234 miles south of 
Shepherd, about 100 yards east of U. S. Route 27, 1 foot north of east-and-west 
fence north of lane which is east of large red barn with two cupolas, 86.6 feet east 
of northeast corner of barn, and on land owned by Mrs. Mary C. Shepherd. TO 
reach from Shepherd, go south 2% miles on U. S. Routes 27 and 27A to  red brick 
house east of road and large red barn m described above. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 7 inches. Reference and azimuth marks are standard ref- 
erence disks in concrete, note lla. No. 1 projects 4 inches, is 1 foot north of fence 
north of lane, and 85.95 feet from station in azimuth 270’30’. No. 2 projects 4 
inches, is 1% feet east of north-and-south fence, 73 feet south of stone wall which 
extends eastward from barn, and 113.12 feet (slope) from station in azimuth 24’25’. 
Azimuth mark projects 5 inches, is 21 feet east of east edge of concrete of U. S. 
Route 27, 13 feet south of southernmost tree of line of 5 cottonwood trees east of 
road, and approximately 0.25 mile from station in azimuth 158’47‘02”. Azimuth 
from station to Shepherd, municipal water tank, Jinial, is 168’52’54’’. 

Plane coordinates: (C), x=782,648.65 feet; y=724,208.29 feet; grid azimuth 
to  azimuth mark= 158’03’04’’.* (:I, %=229,714.12 feet; y=723,953.92 feet; 
grid azimuth to azimuth mark=159 29’05’’.* 

O’Brien (Isabella County, H. C. Warwick, 1932).-About 3 miles south and 3 
miles west of Mount Pleasant, in SWg sec. 5, T. 12 N., R. 4 W., on land owned by 
William O’Brien and farmed by W. J. Fitzpatrick, on low ridge running northeast 
from Fitzpatrick’s house to  woods, about 300 yards northeast of house, 75 yards 
south of southwest corner of woods, in unused, fenced north-and-south lane, and 
1 foot east of west fence of lane. To reach from intersection of Main Street and 
Broadway in Mount Pleasant, go south 0.8 mile on Main Street to  its end at school 
grounds, jog west 1 short block, follow gravel road south 0.6 mile to  T-intersection, 
turn right across railroad track, follow gravel road west 1.5 miles to  crossroads, 
proceed south on gravel road 2.0 miles t o  crossroads, proceed west on gravel road 
1.0 mile to crossroads a t  Gulick Church, proceed south on gravel and dirt road 
0.85 mile to Fitzpatrick’s house on east side of road, follow lane to  north of house 

Upper mark is 1 foot below surface. 

This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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and barn 100 yards to gate at northeast of barn, continue east 110 yards to end of 
lane in pasture, follow north along fence 50 yards to end of lane at rail fence, pass 
through fence, and follow unused lane north 100 yards to station site. Surface 
and underground marks are standard disk station marks in concrete, notes la 
and 7a. Reference and azimuth marks are 
standard reference disks in concrete, note lla. inches, is 1 foot 
west of east fence of lane, and 68.47 feet (slope) from station in azimuth 190’36’. 
No. 2 prbjects 5 inches, is 1 foot east of east fence of lane, and 69.75 feet (slope) 
fEom station in  azimuth 346O47’. Azimuth mark projects 6 inches, is along north- 
and-south gravel-and-sand road, on small knoll through which road is cut, 22 feet 
east of center line of road, 1 foot east of right-of-way fence, 45 yards north of 
center of gate, 90 yards north of R. McKay’s house on west side of road, and ap- 
proximately 0.25 mile from station in azjmuth 134’40’05”. 

Plane coordinates: (C), z=745,251.25 feet; y=745,926.35 feet; grid azimuth 
to azimuth mark= 134°01’51’’.* (E), z= 192,870.32 feet; y= 746,726.60 feet; 
grid azimuth to azimuth mark= 135’27’58‘‘.* 

Guild (Montcalm County, H. C. Warwick, 1932).-About 14 miles southwest 
of Mount Pleasant, 2 miles northwest of Riverdale, in NWg sec. 25, T. 12 N., 
R. 5 W., on land owned by George Guild, 25 feet east of center line of gravel road, 
25 feet north of 15-inch pine tree at fence corner which is most northerly of line 
of pines along east side of road, and 84 feet west of southwest corner of old stone 
foundation of burned house. To reach from Riverdale, go west 1.5 mjles on Route 
M 4 6 ,  proceed north 0.5 mile to point where Route M 4 6  turns west, and continue 
straight north on gravel road about 300 yards to station site. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark is flush with surface. Reference and azimuth marks are standard 
reference disks in concrete, note lla. No. 1 projects 3 inches, is in edge of culti- 
vated field, 64 feet south of 15-inch oak tree, 23 feet west of center line of gravel 
road, and 111.49 feet from station in azimuth 24O52’. No. 2 projects 6 inches, 
is 27 feet west of center line of road, 6 feet southeast of southeast corner of fence 
around pasture, and 97.95 feet from station in azimuth 146’54’. Azimuth mark 

rojects 6 inches, is in edge of cultivated field, 30 feet north of center line of Route k- 46, 15 feet west of 4-inch sassafras tree, 80 yards west of concrete culvert under 
hi hway, and approximately 0.1 mile from station in azimuth 61’22’22’‘. 

%lane coordinates: (C), z=735,114.08 feet; y=694,432.17 feet; grid azimuth to 
azimuth mark= 60’45’53’’.* (E), z= 181,447.25 feet; y=695,498.08 feet; grid 
azimuth to azimuth mark= 62’11’47”.* 

Bundy (Isabella County, H. C .  Warwick, 1932).-About 15 miles west of 
Mount Pleasant, 5 miles northeast of Remus, in NE% sec. 8, T. 14 N., R. 6 W., 
Bloomfield Township, on high prominent hill known as Bundy Hill, on land owned 
by Frank Metcalf who lives at northwest corner of section 8, about 25 yards north 
of east-and-west wire fence, and 6 paces from zh large pine stump with several 
names carved on it. To reach from Mount Pleasant, go west 14.7 miles on Route 
M-20 to  dirt road leading north at point 6.1 miles west of second crossing of 
Chippewa River, go north 1.2 miles on dirt road t o  George Whitney’s house on 
east side of road just north of railroad crossing, turn in east past house, pass 
through bars south of house, follow traces of old woods roads and railroad grade 
northeast 1.05 miles acmss stumpy pasture to saddle at head of valley where ground 
slopes down steeply to east, and proceed northeast 75 yards (over fence) to sbation 
site. Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Upper mark projects 3 inches. Reference and azimuth marks 
are standard reference disks in concrete, note lla. No. 1 projects 2 inches, and is 
123.69 feet (slope) from station in azimuth 201’12’. No. 2 projects 2 inches, and 
is 124.28 feet (slope) from station in azimuth 83’59’. Azimuth mark projects 
4 inches, is 20 feet east of center line of north-and-south gravel road, about 120 
feet west of barn, about 75 yards north of house, about 0.3 mile south of a rail- 
road crossing, in north-and-south fence line, and approximately 1.0 mile from 
station in azimuth 350’04‘23”. T o  reach azimuth mark, turn north onto gravel 
road which is 13.7 miles along Route M-20 from Mount Pleasant, and go north 
0.7 mile to mark opposite barn. Azimuth from station to Mecosta fire lookout 
tower is lOl”8’12’’; and to Mount Pleasant, Isabella Sugar Co., center of tallest 
stack, 271OO6’52’’. 

Plane coordinates: (c), ~=685,378.44 feet; y= 772,490.83 feet; grid azimuth 
to azimuth mark= 349’35’24‘’.* 

Upper mark projects 5 inches. 
No. 1 projects 

This azimuth has been computed by the first formula (p. 1711, neglecting the second term, 
For notes in regard to marking of stations see p. 167. 
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Edmore (Montcalm County, H. C. Warwick, 1932).-About 2 miles north of 
Edmore, 100 yards northeast of southwest corner of sec. 8, T. 12 N., R. 6 W., on 
land owned by J. T. Faught, on sandy mound directly east of fill with white- 
board guard fence on each side of County Route 571, 18 feet north of north edge 
of shallow sand pit, 100 yards southwest of stone house, and 91.8 feet northeast of 
6-inch blazed wild-cherry tree. To reach from Edmore, go north 2.1 miles on 
County Route 571 to sandy drive to Faught’s house at north end of fill and white 
guard fence on each side of road, proceed east about 100 yards to  Faught’s house, 
pass around rear of house bearing right t o  bars leading to  gravel pit, pass through 
bars, and go southwest about 80 yards to  top of mound and station site. Surface 
and underground marks are standard disk station marks in concrete, notes la and 
7a. Reference marks and azimuth mark are 
standard reference marks in concrete, note lla, projecting 6 inches. No. 1 is 
18.5 feet southwest of 8-inch maple tree, 117 feet south of wire fence, and 91.00 
feet (slope) from station in azimuth 244’26’. No. 2 is 102 feet south of wire 
fence, 107 feet north of above-mentioned blazed wild-cherry tree, and 91.45 feet 
from station in azimuth 125’27’. Azimuth mark is 10.1 meters (33 feet) west of 
center line of County Route 571, 0.7 meter (2 feet) east of fence west of road, 
about 100 meters (328 feet) south of east-and-west road, on west bank of shallow 
cut, and approximately 0.8 mile from station in azimuth 176’14’35’’. Azimuth 
from station t o  Edmore Danish Lutheran church, tip of weather vane, is 355’41’00”. 

Plane coordinates: (C), x=687,709.56 feet; y=706,894.51 feet; grid azimuth 
t o  azimuth mark= 175’45’26’’.* 

Mason (Mecosta County, H. C .  Warwick, 1932).-About 6 miles south of 
Remus, 4 miles west of Blanchard, in N W g  sec. 21, T. 13 N., R. 7 W., on top of 
bare knoll in pasture owned by Mrs. Mason of Blanchard, 48 feet north of fence 
on top of ridge, 100 yards north of west of northwest corner of woods lot, 80 yards 
north of west of pole bars at end of lane, and about 20 yards east of west edge of 
section 21. To reach from Mount Pleasant, go west 19.7 miles on Route M-20 to 
Remus, continue south 5.4 miles on Route M-66 to  junction with County Route 
548 at school and filling station, turn west onto County Route 548, proceed 0.5 
mile t o  first road to  south, turn south, go 0.65 mile t o  first house on west side of 
road, turn into lane just north of buildings, follow farm lane through barnyard and 
woods lot west 0.45 mile to pole bars at end of lane, pass through bars, and continue 
west along fence to  top of sandy ridge and station site. Surface and underground 
marks are standard disk station marksin concrete, notes la and 7a. Upper mark is 
flush with surface. Reference and azimuth marks are standard reference disks 
in concrete, note lla. No. 1 projects 2 inches, is in pasture on first slight rise 
east of station, and 138.3 feet (slope) from station in azimuth 270’16’. No. 2 
projects 2 inches, is on same knoll as station, 2.2 feet north of wire fence, and 55.58 
feet from station in azimuth 36’46’. Azimuth mark projects 4 inches, is 1 foot east 
of fence, 7.5 meters (25 feet) west of center line of road, 19.6 meters (64 feet) 
southwest of 24-inch tree east of road, between second and third telephone poles 
north of house, and approximately 0.75 mile from station in azimuth 267’41’34”. 
Azimuth from station to Mecosta fire lookout tower is 136’32’25”. 

Upper mark projects 6 inches. 

Plane coordinates: (C), x=65<392.29 feet; y=732,386.73 feet; grid azimuth 
to azimuth mark= 267’17’22”. * 

Supplementary points 
Sandusky, Borden Milk Co., stack (Sanilac County, H. C. Warwick, 1932).- 

Sandusky, municipal water tank (Sanilac County, H. C. Warwick, 1932) .- 
Cass City, municipal water tank (Tuscola County, H. C. Warwick, 1932).- 

Caro, W. N. Clark Co., stack (Tuscola County, H. C. Warwick, 1932).-Plane 

Caro, Michigan Sugar Co., north stack (Tuscola County, H. C. Warwick, 

Caro, Michigan Sugar Co., south stack (Tuscola County, H. C. Warwick, 

Caro, municipal standpipe (Tuscola County, H. C. Warwick, 1932) .-Plane 

Plane coordinates: 1 (E), x=720,271 feet;y=702,316 feet. 

Plane coordinates: 1 (E), x=721,755 feet; y=702,639 feet. 

Plane coordinates: (E), z=628,692.16 feet; y=765,506.08 feet. 

coordinates: 1 (E), x=574,045 feet; y=724,306 feet. 

1932).-Plane coordinates: (E), z=571,758.54 feet; y=721,786.78 feet. 

1932).-Plane coordinates: (E), x=571,652.51 feet; y=721,675.47 feet. 

coordinates: (E), x=568,808.23 feet; y=727,315.98 feet. 
1 No check on this position. 
* This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Wahjamega, Epileptic Institute, stack (Tuscola County, H. C. Warwick, 

1932).-Plane coordinates: 1 (E), z=559,282 feet; y=711,980 feet. 
Primary traverse station No. 13 (U. S. G. S.) (Saginaw County, H. C. Warwick, 

1932).-About 9 miles east-southeast of Saginaw, in southwest corner of road 
intersection, on land owned by Mr. Biekel, just outside fence at corner, about 5 
feet south of edge of ditch, and 18.0 feet southwest of intersection of center line 
of crossroads. To reach from Saginaw, go east about 10 miles on Route M-46 
to junction with Route M-83, turn right (south), go 2.0 miles, turn right (west), 
and go 1.0 mile to crossroads and station site. Marked by standard U. S. Geologi- 
cal Survey iron post stamped “Prim. Trav. Sta. No. 13, 1915, Mich.” in end of 
4inch iron pipe, which projects about 10 inches. 

Plane coordinates: (E), s=475,505.63 feet; y=684,912.81 feet. 
Munger, Merritt Lutheran Church (Bay County, H. C. Warwick, 1932).- 

Plane coordinates: 1 (E), z=469,120 feet; y=736,949 feet. 
Bay City, Eastern High School, tip of dome (Bay County, H. C. Warwick, 

1932).-Plane coordinates: (E), z = 445,107.61 feet; y = 761,140.77 feet. 
Bay City, Murray Body Co. plant, stack (Bay County, H. C. Warwick, 1932).- 

Plane coordinates: (E), s=443,949.68 feet; y=756,562.03 feet. 
Bay City, City Hall (Bay County, H. C. Warwick, 1932).-Plane coordinates: 

(E), z=441,124.67 feet; y=762,900.73 feet. 
Bay City, red light, tip of tall transmission tower (Bay County, H. C. Warwick, 

1932).-Plane coordinates: 1 (E), x=440,584 feet; y=743,385 feet. 
Bay City, Columbia Sugar Co., stack (Bay County, H. C. Warwick, 1932).- 

Plane coordinates: (E), s=433,199.64 feet; y=756,210.31 feet. 
Bay City, First Baptist Church, clock tower, spire (Bay County, H. C. War- 

wick, 1932).-Plane coordinates: * (E), z=442,339 feet; y=764,456 feet. 
Bay City, Bigelow Flooring Co., water tank finial (Bay County, H. C. Warwick, 

1932).-Plane coordinates: 1 (E), z=443,904 feet 
Bay City, water works stack (Bay County, @%. Warwick, 1932).-Plane 

coordinates: 1 (E), z=439,114 feet; y=788,244 feet. 
Bay City, James Clements Airport, beacon (Bay County, H. C. Warwick, 

1932).-A 24-inch rotating beacon on 51-foot tower, at James Clements Airport, 
% mile south of city limits of Bay City. 

Plane coordinates: (E), s=440,552.12 feet; y=746,035.13 feet. 
Bay City, St. Stanislaus Church, north steeple (Bay County, H. C. Warwick, 

1932).-Plane coordinates: (E), s=443,153.44 feet; y=758,226.66 feet. 
Bay City, St. Stanislaus Church, south steeple (Bay County, H. C. Warwick, 

1932) .-Plane coordinates: (E), 2=443,154.17 feet; y = 758,167.63 feet. 
Saginaw, Consumers Power Co., north stack (Saginaw County, H. C. Warwick, 

1932).-Plane coordinates: (E), z=434,231.49 feet; y y  724,014.20 feet. 
Saginaw, Holy Family Catholic Church, belfry (Saginaw County, H. C. War- 

wick, 1932).-Plane coordinates: (E), x=424,735.28 feet. y=698,496.61 feet. 
Saginaw, Consumers Power Co., south stack (Saginaw bounty, H. C. Warwick, 

1932).-Plane coordinates: (E), z=434,024.44 feet; y=723,630.38 feet. 
Saginaw, Chevrolet Foundry, stack (Saginaw County, H. C. Warwick, 1932).- 

Plane coordinates: (E), 2432,374.55 feet; y=710,668.18 feet. 
Saginaw, Bean Co., sign, letter A (Saginaw County, H. C. Warwick, 1932).- 

Plane coordinates: (E), 2426,226.02 feet; y= 703,787.94 feet. 
Saginaw, Consumers Heating Co., stack (Saginaw County, H. C. Warwick, 

1932).-Plane coordinates: (E), x=427,980.64 feet; y=703,559.12 feet. 
Saginaw, City Hall, foot of flagpole (Saginaw County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=425,413.27 feet; y=699,593.84 feet. 
Saginaw, Sonora Talking Machine Co., flagpole (Saginam- County, H. C. War- 

wick, 1932).-Plane coordinates: 1 (E), z=417,135 feet 
Saginaw, Sacred Heart Church (Saginaw County, !E?%. Warwick, 1932).- 

Plane coordinates: 1 (E), z=430,978 feet; y=702,533 feet. 
Saginaw, courthouse (Saginaw County, H. C. Warwick, 1932).-Plane coor- 

dinates: (E), s=420,651.05 feet; y=698,976.29 feet. 
Frankenlust. St. Paul’s German Lutheran Church, spire (Bay County, H. C. 

Warwick, 1932).-Plane coordinates: (E), z=426,807.97 feet; -751,939.43 feet. 
Mike Hagle’s estate, water tank (Saginaw County, H. C. Farwick, 1932).- 

Plane coordinates: (E), 2=397,521.10 feet; y=712,769.51 feet. 
Primary traverse station No. 14 (U. S. G. S.) (Midland County, H. c. War- 

wick, 1932).-Seven miles south of Midland, 2 miles north of Saginaw-Midland 
county line, in T. 13 N., R. 2 E., in northwest corner of road intersection, on 

770,516 feet. 

694,622 feet. 

1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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west edge of ditch, 7.7 feet southeast of corner fence post, 33.5 feet north-north- 
west of west end of concrete retaining wall of culvert over ditch south of east- 
and-west road, and 20.55 feet south-southeast of azimuth mark of station Sand. 
To reach from eastern edge of Hemlock, go north 6.5 miles to  crossroads, and 
proceed west 1.0 mile to four-corner intersection and station site. Marked by 
standard U. S. Geological Survey iron post stamped “Prim. Trav. Sta. No. 14, 
Mich. 1913” in end of Pinch iron pipe which projects about 20 inches. Station 
Sand is 638.121 meters (2,093.57 feet) from station in azimuth 272°05’31’r. 
Ditch which is west of north-and-south road has been widened, and mark will 
eventually fall over as bank sloughs off. 

Plane coordinates: (E), z=345,368.33 feet; y=733,241.61 feet; grid azimuth 
to station Sand=272°29’35‘’.** 

Midland, municipal water tank (Midland County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=345,199.09 feet; y=772,037.18 feet. 

Midland, Dow Chemical Co., northern stack (Midland County, H. C. War- 
wick, 1932).-Plane coordinates: (E), s=348,840.07 feet; y=768,248.29 feet. 

Midland, Dow Chemical Co., largest stack (Midland County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=349,066.83 feet; y=767,248.89 feet. 

Transit traverse (B. M. 693) (U. S. G. S.) (Midland County, H. C. Warwick, 
1932).-At southeast corner of Ithaca Quadrangle, at common corner of secs. 23, 
24,25, and 26, T. 13 N., R. 2.  W., and in southwest corner of Dow Chemical Co.’s 
enclosure. To reach from Breckenridge, go west 1.5 miles on Route M 4 6  to  
crossroads with white schoolhouse in northwest corner, turn right, continue 
6 miles on gravel road to road to left at Jasper Grove filling station on left-hand 
side of road and Dow Chemical Co. plant on right side, and con’tinue to  station 
site. Marked by standard U. S. Geological Survey iron-pipe stamped “693 
Mich.” 

Plane coordinates: (E), ~=276,573.33 feet; y=728,266.76 feet. (C), z= 
829,388.54 feet; y=729,568.52 fee$. 

Northwest corner of Ezra Haskens tombstone (Gratiot County, H. C. War- 
wick, 1932).-Plane coordinates: 1 (E), s=294,756 feet; y=698,850 feet. 

St. Louis, Great Lakes Sugar Co., brick stack (Gratiot County, H. C .  War- 
wick, 1932).-Plane coordinates: (E), s=252,815.56 feet; y=697,576.02 feet. 
(C), s=806,405.23 feet; y=698,292.63 feet. 

St. Louis, Great Lakes Sugar Co., tall concrete stack (Gratiot County, H. C. 
Warwick, 1932).-Plane coordinates: (E), z=252,805.94 feet; y=697,666.65 
feet. 

Alma, municipal water tank (Gratiot County, H. C. Warwick, 19321.-Plane 
coordinates: (E), z=237,286.08 feet; y=686,331.16 feet. (C) ,  z=791,161.58 
feet; y=686,663.38 feet. 

Alma, Consumers Light & Power Co., stack (Gratiot County, H. C. Warwick, 
1932).-Plane coordinates:’ (E), z=237,929 feet; y=685,676 feet. (C), z= 
791,820 feet; y=686,024 feet. 

Shepherd, municipal water tank, finial (Isabella County, H. C. Warwick, 
1932).-Plane coordinates: (C), z=779,492.78 fwt ;  y=739,246.86 feet. (E), 
z=226,935.59 feet; y=739,191.21 feet. 

Primary traverse station No. 9 (U. S .  G .  S.) (Isabella County, H. C. Warwick, 
1932).-About 9 miles southwest of Mount Pleasant, 1 mile south of Winn, and 
at quarter corner of secs. 15 and 22, T. 13 N., R. 5 W., Fremont Township. To 
reach from Winn, go east to  first dirt road leading south, and go south 1.0 mile 
to crossroads, and station site in northwest corner of crossroads. Marked by 
iron ost with standard U. S. Geological Survey tablet stamped “Prim. Trav. 
&a. Eo. 9, Mich. 1915.” 

Plane coordinates: (C), z=726,596.92 feet; y=733,795.08 feet. (E), z= 
173,916.44 feet; y=735,065.32 feet. 

Edmore, Hart Canning Co., tallest stack (Montcah  County, H. c. W a k c k ,  
1932).-Plane coordinates: (C), z=689,358 feet: v=695,212 feet. (E), X= 

(C), z=806,393.35 feet; y=698,383.00 feet. 

. .. . _  
135,720 feet; y=697,422 feet. 

1932).-Plane coordinates:’ (C), z=688,592 feet; y=696,391 feet. 
134,983 feet; y=698,620 feet. 

Plane coordmates:’ (C), z=624,301 feet; y=708,791 feet. 

Edmore, Danish Lutheran Church, spire (Montcalm County, H. C. Warwick, 
(E), X= 

Lakeview! municipal water tank (Montcalm County, H. C. W a k c k ,  1932).- 

1 No check on this position 
**This animuth has been c&puted by the first formula (p. 171). using both terms. 
For notes in regard to marking of stations see P. 167. 
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Mecosta, fire lookout tower (Mecosta County, H. C. Warwick, 1932).-Plane 

coordinates: (C), z=601,127.84 feet; y=788,847.66 feet; grid azimuth to station 
Mason= 316'08'11.''2. 

HILLSDALE TO SAGINAW 

Principal pin ta  
Hatt (Jackson County, H. C. Warwick, 1932; 1934).-About 6 miles south of 

Jackson, about 3 miles south of Hague Park, about 7.5 miles west and 0.5 mile 
south of Napoleon, on highest point of prominent hill on property of M. Hatt, 
and about 300 feet west of prominent rock tower which is about 50 feet high. 
TO reach from center of Jackson go west about 1 mile on U. S. Route 12 to  junction 
with U. S. Route 127, turn left onto U. S. Route 127, continue 2.4 miles t o  point 
in park where U. S. Route 127 swings left and County Route 503 continues ahead, 
continue 4.7 miles on Route 503 to sign "Coplin's First House" (Mr. Hat t  lives 
in first house to south on right-hand side of road), and continue about 0.7 mile 
northeast of farmhouse on old road across fields to  station site. Hill is heavily 
wooded and quite steep, and can not be reached by truck. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 4 inches. Reference marks are standard reference disks in 
concrete, note lla. No. 1 projects 5 inches, and is 43.35 feet from station in 
azimuth 31'49'. No. 2 projects 4 inches, is 10 feet north of road, and 57.15 feet 
from station in azimuth 112'57'. Flagpole on stone tower is approximately 300 
feet from station in azimuth 263'25'. 

Plane coordinates: (E), z=302,761.86 feet; y=239,855.62 feet. 
Lammon (Washtenaw County, H. C. Warwick, 1932; 1934).-About 15 miles 

east-southeast of Jackson, 6 miles east and 1 mile north of Napoleon, about 0.2 
mile east of Jackson-Washtenaw County line, near highest point of rise on ground 
owned and occupied by Mrs. Harry Lammon, 1 foot south of north right-of-way 
fence of east-and-west grassy lane, about 70 yards east of 18-inch hickory tree in 
same fence line, and 32 feet west of corner post of field and west end of wooden 
gate. To reach from school building on U. S. Route 12 in east part of Grass 
Lake, go south K mile on road along east side of school, turn left with road, con- 
tinue about 0.7 mile to  road to  south, turn south onto this road, continue 5.7 
miles t o  crossroads a t  foot of hill, turn left (east), go 3.0 miles t o  county-line road 
to north, proceed north 1 mile on this road to road to  left opposite group of farm 
buildings, go through barnyard, and follow lane east about 0.2 mile to  station 
site. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7a. Upper mark projects 6 inches. Reference and azimuth 
marks are standard reference disks in concrete, note l l a .  No. 1 projects 5 inches, 
is in north-and-south fence line between two cultivated fields, 48 feet north of 
above-mentioned corner post, and 60.90 feet from station in azimuth 214'02'. 
No. 2 projects 3 inches, is in north right-of-way fence of lane, about 50 yards east 
of hickory tree and 54.93 feet from station in azimuth 88'57'. Azimuth mark 

rojects 6 inches, is 20 feet east of center line of north-and-south road which is 
Yackson-Washtenaw County line, 1 foot west of east right-of-way fence, 12 feet 
south of 15-inch maple tree, 3 feet southwest of large outcrop of limestone, and 
approximately 0.3 mile from station in azimuth 122'26'48". 

Plane coordinates: (E), x=374,885.33 feet; y=249,669.43 feet; grid azimuth 
to azimuth mark = 122'45'24". * 

Sackrider (Jackson County, H. C. Warwick, 1932; 1934).-About 3.7 miles 
north of Grass Lake, on Sackrider Hill on land owned by Mr. Winters. To reach 
from Stockbridge, follow Route M-92 south and east about 2 miles t o  point 
where gravel road branches off t o  right (south), follow 0.2 mile, turn right onto 
gravel road to  west, go west about 1.2 miles t o  large brick church at crossroads, 
turn left (south) onto County Route 487, follow main gravel road south 1 mile 
and west 1.5 miles, continue south 4.5 miles on main gravel road (making several 
jogs) to crossroads, and keep straight ahead 1.5 miles on Route 487 to  Sackrider 
Hill. To reach from Grass Lake, follow Route 487 north 3.7 miles t o  Sackrider 
Hill. Sackrider Hill is prominent bare hill on west side of Route 487. Continue 
to point east of top of hill at point where highway reaches crest of ridge, pass 
through gate into pasture, and follow light trail west % mile up hill t o  station 
site. Marked by standard disk station mark in top of 4-inch pipe filled with 
concrete and projecting 8 inches. Pipe is 12 feet long and bottom end is anchored 
to large ball of concrete. Reference marks are standard reference disks in top of 

This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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pipe, 5 feet long, filled with concrete and anchored in ball of concrete. No. 1 
projects 5 inches, is about 15 feet below station down slope to north, and 56.6 
feet (slope) from station in azimuth 194O28’. No. 2 projects 2 inches, and is 63.1 
feet (slope) from station in azimuth 303’34‘. Azimuth mark is standard reference 
disk in concrete, note l la ,  projecting 4 inches, is 23 feet southwest of center line 
of County Route 487, 24 feet northwest of triple pear tree, 25 feet southeast of 
telephone pole, and 0.25 mile from station in azimuth 260’31‘27”. Azimuth 
from station to Chelsea, tank, is 264’02’14”; and to Airway beacon No. 20, 
16’19’49”. 

Plane coordinates: (E), x=353,258.69 feet; y=292,715.92 feet; grid azimuth 
t o  azimuth mark=260’53‘21’’.* 

Prospect (Jackson County, H. C. Warwick, 1932; 1934).-About 14 miles 
northeast of Jackson, 6f i  miles west of Chelsea, 2 miles south and f$ mile west of 
Waterloo, at south end of Clear Lake, on highest point of bare-topped knob of 
ridge, in fence line about 100 meters (328 feet) north of road, and 45 feet south of 
12-inch oak tree of which one of lower limbs has been sawed off. To reach from 
Waterloo, follow County Route 382 for 0.5 mile to  point where it turns west, 
keep straight ahead 2.0 miles t o  crossroads, turn left (east), go about 0.4 mile to 
crest of ridge, continue about 75 meters (246 feet) beyond crest t o  pole gate on 
right-hand side of road and at northeast corner of cornfield, and follow fence line 
leading north t o  station site. Surface and underground m a r h  are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 6 inches. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 6 inches, is on east slope of hill, about 50 feet east of 12-inch oak 
tree, and 74.24 feet (slope) from station in azimuth 230’52‘. No. 2 projects 7 
inches, is on east slope of hill, 34 feet east of north-and-south fence line, 6 feet 
southwest of small bush, and 63.29 feet (slope) from station in azimuth 330’49’. 
Azimuth mark projects 6 inches, is 20 feet north of center line of road, 10 feet 
southwest of hickory tree, 3 feet south of north right-of-way fence of road, 35 
feet west of corner Dost of field. and amroximatelv 0.4 mile from station in azi- 
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muth 309’03’59’’ -Finial of silver-colored tank in-Dexter is about 15 miles from 
station in azimuth 267’30’09’’. 

Plane coordinates: (E), z= 370,358.76 feet; y=300,922.99 feet; grid azimuth 
to  azimuth mark=309’23‘21’’.* 

Peck (Jackson Countv. H. C. Warwick. 1932: 1934).-About 8 miles north- 
northeast of Jackson, 7- miles south-southeast of Leslie, near highest point of 
locally prominent hill, on land owned by the J. N. Peck estate and occupied by 
two elderly ladies who are looking after property, 45 feet east of west edge of 
hill, 56 feet east-southeast of most southerly of four apple trees, and 12 feet 
west of west end of ole gate leading t o  garden. To reach from traffic light in 
Leslie, follow U. S. floute 27 toward Jackson 6 miles to junction with County 
Route 388, turn east onto Route 388, continue 0.5 mile to road leading south, 
proceed south 1.5 miles, turn east with road, continue 1.0 mile to  road crossing 
at Zion Church, continue east 1.0 mile to  point where road angles south, con- 
tinue 0.2 mile on same road t o  point where road turns east, continue 0.1 mile 
to  two-story white house south of road and mail box bearing name of J. N. Peck 
on north side of road, turn right onto road leading along west side of house, go 
through wire-gap gate at southeast corner of barn, and continue on old road to 
top of hill and station site. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark is 14 inches below 
surface. Reference and azimuth marks are standard reference disks in con- 
crete, note lla. No. 1 projects 4 inches, is at north edge of garden, 45 feet east 
of old road leading to  station, and 89.36 feet from station in azimuth 224’15’. 
No. 2 projects 3 inches, is at south edge of garden, about 100 feet north of woods, 
and 86.94 feet from station in azimuth 347’58’. Azimuth mark projects 5 
inches, is on north side of emt-and-west road, about 150 feet west of old road 
leading to  station, at south edge of garden, 50 feet southwest of small white 
house, 75 feet northeast of another small white house, and approximately 0.1 
mile from station in azimuth 162OO6’32’’. 

Plane coordinates: (E), z=312,647.06 feet; y=313,038.25 feet; grid azimuth 
to  azimuth mark= 162’34‘33”.* 

‘This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Hicks (Livingston County, H. C. Warwick, 1932; 1934).-About 3 miles east 

and 1% miles north of Stockbridge, 3 miles north of Livingston-Ingham county 
line, near highest point of prominent ridge on property belonging to Mr. Hicks, 
on highest point on north-and-south fence line, about 12 yards east of center 
line of farm road, and about 35 yards west of lone pine tree. To reach from 
Stockbridge, go eaat 3.2 miles on Route M-106 t o  road to north, proceed north 
1 mile to crossroads at Fulmer School, proceed west mile to road to north 
on west side of fence and hedgerow turn north onto this farm road, and go 0.2 
mile to  station site on top of hill. &dace and underground marks are standard 
disk station marks in concrete, notes la and 7a. Upper mark projects 2 inches. 
Reference and azimuth marks are standard reference disks in concrete, note l la .  
No. 1 projects 4 inches, is in north-and-south fence line, 6 feet south of 16-inch 
hickory tree, and 50.00 feet (slope) from station in azimuth 177’49’. No. 2 
projects 4 inches, is in east-and-west row of trees, about midway between hickory 
tree on east and oak tree on west, and 138.35 feet (slope) from station in azimuth 
50’46’. Azimuth mark projects 6 inches, is 23 feet west of center line of north- 
and-south section-line gravel road, 1 foot east of west right-of-way fence, 8 feet 
south of corner between farmyard and garden, opposite Mr. Taylor’s barn, and 
approximately 0.25 mile from station in azimuth 238’51’30”. 

Plane coordinates: (E), x=376,536.22 feet; ~=353,790.26 feet; grid azimuth 
to  azimuth mark=239’10’02’’.* 

Zakrzewski (Ingham County, H. C. Warwick, 1932; 1934).-About 2 miles 
east and 1 mile south of Leslie, 1% miles north of Ingham-Jackson county line, 
on property owned and occupied by Frank Zakrzewski, in cultivated field east of 
road, about 40 feet west of highest point of hill, 84 feet east of center line of 
road, and 138 feet north of fence at south edge of Zakrzewski’s property. To 
reach from traffic light in Leslie, go south and east 1.1 miles on U. S. Route 127 
t o  point where it turns south, continue straight ahead 1.0 mile on County Route 
204 to  crossroads, and proceed south s/4 mile to crest of ridge just south of Zakrzew- 
ski’s two-story house on west side of road. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Surface mark is 
12 inches below surface. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 4 inches, is 1 foot north of property- 
line fence, 76 feet east of center line of road, 48 feet east of right-of-way fence, 
and 137.65 feet from station in azimuth 2’19’. No. 2 projects 5 inches, is 29 
feet east of center line of road, and 86.31 feet from station in azimuth 141’49’. 
Azimuth mark projects 8 inches, is on right-of-way of first road south of station, 
1 foot south of fence, 30 feet north of center line of road, 150 feet east of center 
line of north-and-south road which goes by station, and approximately 0.25 mile 
from station in azimuth 356’57’32”. 

Plane coordinates: (E), s=303,723.03 feet; y=343,568.34 feet; grid azimuth 
to  azimuth mark=357”26’59’’.* (F), s=866,065.52 feet; y=345,640.38 feet; 
grid azimuth to  azimuth mark=356 02’37‘‘.* 

Jackson (Jackson County, H. C. Warwick, 1932; 1934).-1n Jackson, on 
highest part of roof of Union and Peoples Bank Building, 10.1 feet north of 
south edge of coping stone along south edge of elevated portion of roof, and on 
line between two reference marks in coping at east and west sides of elevated 
part of roof. Marked by 8-penny nail driven in tar-and-gravel-covered roof. 
Reference marks are standard reference disks cemented in drill holes in coping 
stones. No. 1 is in center of coping stone along east side of elevated portion of 
roof, 10.1 feet north of south (outer) edge of coping stone along sout? side of 
elevated portion of roof, and 9.20 feet from station in azimuth 269’41 . No. 2 
is in center of coping stone along west side of building, 2.75 feet north of north 
edge of small upright stone projecting above coping, and 8.57 feet from station 
in azimuth 89’45’. Azimuth from station to  Jackson Motor Shaft Co., finial of 
tank, distant 1 mile, is 260O28’52”; and to Jackson, old State prison, flagpole, 
distant 0.5 mile. 182’47’06”. - , ~ . _  _ _  

Plane coordinates: (E) %=299,614.60 feet; y=273,297.59 feet; grid azimuth 

WemDle (Ingham County. H. C. Warwick. 1932: 1934).-Three miles south 
to Jackson Motor Shaft bo., finial of tank=260°58’43”.* 

of Dan&iIle, in southwest -corner of alfalfa field, 50 feet .east of center line of 
gravel road, 22 feet east of east edge of deep roadway cut, 65 feet northwest of 
10-inch hickory tree, 182 feet west-northwest of Moot boulder, and on property 
occupied by George Wemple whose buildings are about 200 yards t o  north. TO 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations seep. 167. 
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reach from Stockbridge, follow Route 402 west and north (one short jog to south) 
about 6 miles to  T-road intersection where Route 402 turns to  left (south), take 
right-hand road to  north, follow main-traveled road west and north 3.2 miles to 
four-corner intersection a t  Bunker Hill, turn right (north), continue 1.0 mile to  
another crossroads, keep straight ahead on main-traveled winding road 1.8 miles 
to  road t o  left (north), and continue to  station site which is 0.3 mile north of 
this point on high point of ground on east side of road. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper 
mark is about 12 inches below surface. Reference and azimuth marks are 
standard reference disks in concrete, note lla. No. 1 projects 5 inches, is 11 
feet west of 24-inch oak tree, between two fields, 41 feet east of ‘%-foot boulder, 
and 222.65 feet from station in azimuth 275’28‘. No. 2 projects 3 inches, is 
1 foot east of fence line, 18 feet southeast of south end of guard rail, 30 feet east 
of center line of gravel road, and 101.6 feet from station in azimuth 182’16’. 
Azimuth mark projects 3 inches, is near T-road intersection, 51.5 feet south- 
southeast of south end of guard rail, 32 feet east of projected center line of north- 
and-south gravel road, 31 feet north of center line of east-and-west gravel road, 
63 feet northeast of 24-inch oak tree, and 0.25 mile from station in azimuth 
7’40’23’’. Primary traverse station No. 17 (U .  S. G.  S.) is 11.436 meters (37.52 
feet) from station in azimuth 56’38‘14’’. ~. 

Plane coordinates: (E), x=327,524.71 feet; y=370,263.34 feet; grid azimuth 
to  azimuth mark=8°06’19’’.* 

Warner (Ingham County, H. C. Warwick, 1932; 1934).-About 13.5 miles 
southwest of Lansing, 5 miles east and 3 miles north of Mason, 5 miles north 
and 2 miles west of Dansville. 25 feet south of highest Doint of locallv Drominent 
hill on property owned and occupied by W. L. War&, about 150 $a:ds south- 
west of Warner’s house, 212 feet south of south fence of lane leading west from 
barn, and 158 feet south of lone 15-inch apple tree. To reach from Dansville, 
follow County Route 497 north 3 miles, east 1 mile, and north 2 miles to  road 
to west, proceed west 3 miles to crossroads, turn left, continue 0.15 mile to  house 
and farm buildings on west side of road, turn into barnyard, continue up lane 
behind barn about 200 feet to gate in south fence of lane, go through this gate, 
and continue south about 200 feet to  station site on top of hill. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark is 15 inches below surface. Reference and azimuth marks are stand- 
ard reference disks in concrete, note lla. No. 1 projects 4 inches, is 1 foot south 
of south fence of lane, 32 feet west of fence at east end of gate, 53 feet north of 
15-inch apple tree, on east slope of ridge, about 20 feet lower than station, and 
211.50 feet (slope) from station in azimuth 194’52’. No. 2 projects 5 inches, is 
on crest of ridge, 1 foot south of south fence of lane, 145 feet east of fence corner 
at right angle in lane, and 281.91 feet from station in azimuth 136’36’. Azimuth 
mark projects 5 inches, is on right-of-way of county road, about 300 yards west 
of large white house on north side of road, 25 feet north of center line of road, 
1 foot south of fence, 80 feet west of 24-inch maple tree, and approximately 
0.8 mile from station in azimuth 253’40’06”. Azimuth from station to  Webber- 
ville, tank, distant approximately 9 miles, is 259’49’10”. 

Plane coordinates: (E), %=318,463.62 feet; y=411,185.63 feet; grid azimuth 
to  azimuth mark=254’07’31’’.* (C),, %l~,S~9,140.71 feet; y=413,605.31 feet; 
grid azimuth to  azimuth mark=252’42 5 

Grostick (Livingston County, H. C .  Warwick, 1932).-About 3 miles south 
and 2% miles west of Fowlerville, 3% miles south and 2% miles east of Webber- 
ville, 1% miles east of Ingham-Livingston county line, on northern point of locally 
prominent hill, on land owned and occupied by Henry Grostick, 80 feet south of 
center line of east-and-west section-line gravel road, and about 200 feet south of 
house on north side of the road. * Road goes through deep cut at this point and 
station is about 20 feet higher than road. Station possibly may be moved at 
some time in future to  get gravel out of hill. To reach from traffic light in 
Webberville, go east 1.2 miles on U. S. Route 16 to crossroads, turn right (south), 
go 2% miles to T-intersection, turn left (east), go 3.0 miles, turn right (south), 
go 1.5 miles to T-intersection, turn left (east), and go 1.1 miles to  station site 
opposite white house. Surface and underground marks are standard disk sta- 
tion marks in concrete, notes la and 7a. Upper mark is 12 inches below surface. 
Reference and azimuth marks are standard reference disks in concrete, note 1 la. 
No. 1 projects 8 inches, 1 foot east of north-and-south fence line, 17 feet west of 

‘This azimuth has been computed by the first formula (p. 1 7 0 ,  neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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center line of farm road, 18 feet south of northemt corner of field, 45 feet south of 
road, and 166.47 feet (slope) from station in azimuth 261'06'. No. 2 projects 
6 inches, is in southwest corner of front yard, 42 feet north of center line of road, 
13 feet north of west end of stone retaining wall, 3 feet east of southeast corner 
post of garden, and 121.26 feet (slope) from station in azimuth 169'28'. Azimuth 
mark projects 7 inches, is 20 feet north of center line of road, 10 feet east of maple 
tree, 2 feet south of north right-of-way fence, and approximately 0.25 mile from 
station in azimuth 93'33'06''. Azimuth from station to Michigan State Sanite  
rium, water tank, is 284'23'50''. 

Plane coordinates: (E), s=378,094.83 feet; y=406,143.09 feet; grid azimuth 
to azimuth mark=93'51'30''.* 

Clark (Ingham County, H. C. Warwick, 1932; 1934).-About 6 miles south- 
west of Perry, 14 miles east by north of center of Lansing, yZ mile south of Shia- 
wassee-Ingham county line, on property owned by M. B. Clark, on highest part 
of ridge to south of road, 84 feet south of fence at edge of road excavation, and 
45 feet west of break of slope on east side of ridge. To reach from Perry, go south 
3.0 miles on Route M-47 to  crossroads, proceed west 1.5 miles, south 0.5 mile, 
and west 1.0 mile to crossroads with school in southwest corner of intersection, 
proceed south 0.5 mile to narrow gravel road t o  west, and proceed west 0.9 mile 
on gravel road to  crest of ridge and station site. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper 
mark projects 3 inches. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 5 inches, is on east slope of ridge, 
30 feet south of center line of road, 1 foot south of fence, 114 feet northwest of 
16-inch hickory tree, and 150.30 feet (slope) from station in azimuth 237'13'. 
No. 2 projects 5 inches, is 20 feet south of center line of road, 1 foot south of fence, 
146 feet east of east end of gate, and 140.06 feet from station in azimuth 126O10'. 
Azimuth mark projects 7 inches, is 31 feet south of the center line of the road, 1 
foot south of fence, 65 feet west of north-and-south fence, 66 feet northeast of 
double tree in group of trees growing in pile of rocks, and approximately 0.2 mile 
from station in azimuth 265'04'26". 

Plane coordinates: (E), ~=330,661.07 feet; y=463,141.96 feet; grid azimuth 
to azimuth mark= 265'30'08''.* 

Graham (Livin ston County, H. C. Warwick, 1932; 1934).-About 9 miles 
south by west of %ancroft, 8 miles southeast of Perry, 1% miles south of Shis- 
wassee-Livingston county line, 2% miles east of Livingston-Ingham county line, 
in hay field on property belonging to  M. T. Graham, 47 feet north of center line 
of east-and-west road, about 50 yards east of center line of T-road to  south, 
about 20 feet north of north right-of-way fence of road, and about 250 feet west 
of Graham's house. To reach from Bancroft, go south about 2% miles on County 
Route 467 to junction with Route 454, turn right (west) onto Route 467, go 0.3 
mile, turn left (south), go 3.0 miles, turn right, go 1 mile, turn left (south), go 
3.0 miles t o  road t o  west along single-wire pole line, turn right onto this road, and 
go west 3/4 mile to  station site on highest point of ridge. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper mark 
is 12 inches below surface. Reference and azimuth marks are standard reference 
disks in concrete, note lla. No. 1 projects 5 inches, is 30 feet south of center 
line of road, in north edge of small woods, and 108.52 feet from station in azimuth 
320'49'. No. 2 projects 5 inches, is 40 feet north of center line of road, 13 feet 
north of southwest corner of field, 8 feet east of projected center line of T-road 
to south, and 148.68 feet from station in azimuth 86'49'. Azimuth mark pro- 
jects 6 inches, is 18 feet south of center line of road, 40 feet east of northwest 
corner of wood lot, 10 feet northeast of oak tree, 4 feet north of south right-of-way 
fence of road, and approximately 0.25 mile from station in azimuth 86'57'41". 

Plane coordinates: (E), z=383,013.61 feet: y=456,105.93 feet; grid azimuth . -  . -  to azimuth mark=87'15'25''.* 
Lainesbure (Shiawassee Countv. H. C. Warwick. 1932) .-About 9 miles 

southwest of-Owosso, 3% miles e a d  and 5 mile north of Lainbburg, on property 
known 88 the Fuller farm and owned by estate administered by Ward Smith, 
in lane leading from road to  east barn of farm, 1.5 feet west of fence in line with 
west side of barn, 10 feet south of south side of barn, and 108 feet east of northeast 
corner of house. To reach from Owosso, follow Route M-47 south t o  junction 
with Route M-104 at Pittsburg, proceed west 1.1 miles on Route M-104 to  
point where Route M-104 deflects t o  left, continue straight west 2% miles to  
T-intersection, go east about 25 feet to lane leading north to barn, and follow 
'TU azimuth has been computed by the first formula (p, 171), neglecting the second tern. 
For notes in regard to marking of stations see p. 167. 
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t o  station site. Surface and underground marks are standard disk station marks 
in concrete, notes la and 7a. Upper mark projects 3 inches. Reference and 
azimuth marks are standard reference disks in concrete, note lla. No. 1 ro 
jects 6 inches, is in lane, 38 feet north of center line of road, 24.5 feet east oP18- 
inch walnut tree, 97.5 feet southeast of southeast corner of house, and 97.88 
feet from station in azimuth 14’21’. No. 2 projects 5 inches, is 1 foot south of 
fence, 76.5 feet north-northwest of northwest corner of barn, 87 feet northeast of 
northeast corner of house, and 104.44 feet from station in azimuth 132’28’. 
Azimuth mark projects 6 inches, is on right-of-way of county road, 26 feet west 
of center line of road, 28.5 feet north of north end of gate, about 200 yards north 
of large red barn, directly across road from most northerly of two 24-inch oak 
trees, and approximately 0.2 mile from station in azimuth 2’35’03”. 

Plane coordinates: (E), z=333,810.95 feet; y=510,375.72 feet; grid azimuth 
to azimuth mark=3’00’23’’.* 

Teiehman (Shiawassee County, H. C. Warwick, 1932) .-About 8% miles 
southeast of Owosso, 1.3 miles north and 1 mile west of Bancroft, on ridge in 
cultivated field belonging to  Henry Teichman, opposite red barn on highest 
ground in vicinity, about 55 yards west of center line of north-and-south section- 
line gravel road, about 120 yards west of large red barn on east side of road, 
and about 8 yards north of center line of farm road which crosses field at its high- 
est point. To reach from Bancroft, go north 0.6 mile on County Route 467 to 
point where Route 467 turns right and gravel road continues straight ahead, 
keep straight ahead 1 mile on gravel road to  crossroads a t  Fremont School, and 
continue north y4 mile to station site. Surface and underground marks are stand- 
ard disk station marks in concrete, notes la and 7a. Upper mark is 12 inches below 
surface. Reference and azimuth marks are standard reference disks in concrete, 
note lla. No. 1 projects 4 inches, is 20 feet east of center line of road, about 70 
yards northwest of northwest corner of red barn, and 217.3 feet (slope) from sta- 
tion in azimuth 239’56’. No. 2 projects 8 inches, is 2 feet north of telephone 
pole in northwest corner of Mr. Teichman’s front yard, 18 feet east of center line 
of road, and 329.3 feet (slope) from station in azimuth 324’53‘. Azimuth mark 
projects 7 inches, is 21 feet east of center line of road, 5 feet south of telephone 
Dole. and amroximatelv 0.35 mile from station in azimuth 185’20’44”. 
* Piane cooldinates: (E), s=388,029.09 feet; y=509,045.18 feet; grid azimuth 
to  azimuth mark= 185’37’48’‘.* 

Harryman (Shiawassee County, H. C. Warwick, 1932) .-About 5 miles west- 
northwest of central part of Owosso, 5% miles east and 0.5 mile north of Ovid, 
0.75 mile east and 0.5 mile north of Burton, in NE% sec. 18. T. 7 N.. R. 2 E.. 
about 0.25 mile west of northeast corner of section, just south of road along north 
side of section, on property of 0. F. Harryman, at east edge of orchard just east 
of farm buildings, 15 feet west of north-and-south fence line, 23 feet southeast of 
northeast apple tree, 49.5 feet south of lone hickory tree in fence line, and 78 feet 
south of east-and-west fence line paralleling road. To reach from junction of 
Routes M-21 and M-47 in Owosso, go west 2.5 miles on Route M-21 to  five- 
point intersection at white schoolhouse, turn right onto road leading north- 
northwest, continue 1.5 miles to junction with east-and-west road, turn left, and 
continue 1.25 miles t o  station site. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Upper mark is flush with sur- 
face. Reference and azimuth marks are standard reference disks in concrete, 
note lle. No. 1 projects 4 inches, is in southeast fence corner of orchard, and 
117.09 feet from station in azimuth 354’35’. No. 2 projects 2 inches, is 1 foot 
south of fence line paralleling road, 25 feet south of center line of road, and 
164.92 feet from station in azimuth 118’38’. Azimuth mark projects 10 inches, 
is 26 feet north of center line of road, 5 feet west of telephone pole, and approsi- 
mately 0.15 mile from station in azimuth 262’05’33”. 

Plane coordinates: (E), z=338,678.94 feet: ~=552,343.19 feet; grid azimuth . -  . _  
to  azimuth mark=262’30’14’’.* 

Lansing (Ingham County, H. C. Warwick, 1932; 1934).-In Lansing, on top 
of Capital National Bank Building (opposite Capitol grounds which are to north- 
west), on highest stone work of building, in angle at southeast corner of structure, 
5.38 feet south of center of 1-inch bolt which is outside of south end of east face 
of railing around light mast, 3.78 feet east of 1-inch bolt at east end of south 
face of railing around mast, and directly on line between reference marks. Station 
is not marked but can quickly and easily be recovered by close reference marks. 

*This azimuth has been computed by the first formula (p. 170,  neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Reference marks are standard reference disks in drill holes in stone coping around 
top of building. No. 1 is 3.05 feet north of south end of east coping, and 6.00 
feet from station in azimuth 236’19’. No. 2 is 6.03 feet west of east end of 
south coping, and 6.00 feet from station ih azimuth 56’12’. Azimuths from 
station are: Lansing, Michigan State College Memorial, finial, 270’49’55‘’; Lansing, 
State Capitol, tip of dome, 121’09’03“; and Lansing, Capital National Bank Build- 
ing, steel mast, distant 12.04 feet, 140’35’. 

Plane coordinates: (E), z=261,707.53 feet; y=450,452.67 feet; grid azimuth to 
Michigan State College .Memorial, $nia2=27l026’01.9’’. (C), x=821,430.75 feet; 
y=451,463.44 feet; gnd azimuth to Michigan State College Memorial, finial= 
270°01’11.6”. 

State (Ingham County, H. C. Warwick, 1932; 1934).-In Lansing, on Michigan 
State College grounds, just north of power plant, on lawn south of curved drive, 
63.9 feet north-northeast of northeast corner of power plant, and 164.4 feet west- 
southwest of southwest corner of Agriculture Building. To reach from Capitol 
in Lansing, go east on Michigan Avenue to college grounds. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark is flush with surface. Reference mark No. 1 is standard reference 
disk in concrete, note lla, flush with surface, 1 foot northeast of northeast cbrb 
of curved drive, 54.1 feet southweqt of southwest corner of Agriculture Building, 
and 97.37 feet from station in azimuth 273’25‘. Reference mark No. 2 is 2-inch 
copper plate stamped “Michigan State College Precise Level Bench Mark 0,” 
in southwest corner of rectangular plot of ground in “Y” of two drives directly 
west of Agriculture Building, and 107.96 feet from station in azimuth 165’26’. 
Azimuth mark is standard reference disk in concrete, note lla, flush with surface, 
61.5 feet northeast of northeast entrance (center) t o  greenhouse, 91.5 feet north- 
northwest of northwest corner of hexagonal fountain, 30.25 feet west-northwest 
of fire hydrant, afid 902.10 feet from station in azimuth 98’15’56”. Azimuth 
from station to Lansing, Capital National Bank Building, steel mast, is 92’12’28”; 
and to  Lansing, Michigan State College, memorial finial, 129’44’04”. 

Plane coodinatus: (E), z=281,407.79 feet; y=449,511.54 feet; grid azimuth to 
azimuth mark=98’49’03”.* (C), z=841,148.89 feet; y=451,008.70 feet; grid 
azimuth to  azimuth mark=97’24 14”.* 

Corunna (Shiawassee County, H. C. Warwick, 1932).-About 1.75 miles south 
and 134 miles east of Shiawassee County courthouse in Corunna, 0.2 mile west of 
Oak Grove School, on highest ground in north-and-south fence line between 
property of Mrs. Wrigley on east and R. D. Harrymrtn on west, and about 100 
yards north of gravel road which runs approximately east-and-west. To reach 
from courthouse in Corunna, go south 2.8 miles on Route M-17 to  road to right 
(west), turn right onto this road, and go 0.3 mile to  station site in fence line 
leading north. Surface and underground marks are standard disk station marks 
in  concrete, notes la and 7a. Upper mark projects 5 inches. Reference and 
azimuth marks are standard reference disks in concrete, note 11s. No. 1 projects 
6 inches, is 23 feet north of center line of road, 4 feet north of oak tree, about 40 
feet east of southwest corner of field, and 293.35 feet (slope) from station in 
arimuth 354’13’. No. 2 projects 6 inches, is 1 foot north of north right-of-way 
fence of road, 27 feet north of center line of road, 2 feet east of southwest fence 
corner, about 40 yards southeast of southeast corner of barn, and approximately 
587 feet from station in azimuth 58’26’39”. Azimuth mark projects 4 inches, is 
24 feet northeast of center line of Route M-71, in range with row of telegraph 
poles, about 90 feet north of large oak tree, and approximately 0.25 mile from 
station in azimuth 252’04’10”. 

Plane coordinates: (E), %=386,796.92 feet; y=530,780.14 feet; grid azimuth to  
azimuth mark= 252’21’27‘‘.* 

Primary traverse station No. 8 (U. S. G. S.) eccentric (Shiawassee County, 
H. C. Warwick, 1932).-About 9 miles north-northwest of Owosso, 4% miles 
southwest of Oakley, in northeast corner of property owned by Mrs. Margaret 
Hobart and Mrs. Gertrude Rosa, in southwest corner of road intersection, 45 feet 
west of center line of north-and-south road, 3k3 feet south of center line of east- 
and-west road, 20 feet west of fence, and 14 feet south of fence. To reach from 
intersection of Routes M-47 and M-21 in Owosso, go north 7.5 miles on Route 
M-47 to gravel road to  west which is 1 mile south of the Saginaw-Shiawassee 
county line, and go west 4.0 miles on gravel road to crossroads and station site. 

*This azimuth has been computed by the 5rst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Upper mark is flush with surface. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 3 inches, 
is in same pasture as station, 1 foot west of fence, 23 feet west of center line of 
road, and 179.00 feet from station in azimuth 352’48’. Azimuth mark projects 
6 inches, is on right-of-way of county road, about 200 feet northeast of small 
white house on south side of road, 25 feet north of center line of road, 1 foot 
south of right-of-way fence, 1 foot east of fence line prolonged, and approximately 
0.15 mile from station in azimuth 265’47’14’’. Primary traverse station No. 8 
(U. 8. G. 8.) (see descrbtion thereof) is 11.528 meters (37.82 feet) from station 
i n  azimuth 24P53’48’‘. A 

Plane coordinates: (E), s=345,305.86 feet; y=589,171.16 feet; grid azimuth 
to azimuth mar”266’11’00’’.* 

Jenkinson (Shiawassee County, H. C. Warwick, 1932) .-About 6% miles south 
and 2% miles east of Chesaning, 6 miles north and 55 miles east of Owosso, 3 5  
miles south and 5% miles east of Oakley, 120 feet south of centbr line of half- 
section-line road, near center of sec. 13, T. 8 N., R. 3 E., on property belonging 
to S. J. Jenkinson, 20 feet west of center line of conc’rete driveway leading to 
Mr. Jenkinson’s house, 75 feet west of west side of house, and 73 feet east of 
east side of barn, To reach from Owosso, go north 6 miles on. Route M-47 to 
iunction with Countv Route 490 with Standard Oil Wing station in southwest 
ioad corner, turn right (east) onto this road, continue 3.3 miles to point where 
Route 490 turns, and keep straight ahead (east) 2.4 miles t o  brown brick house 
on south side of road with large well-kept lawn and station site. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
U per mark projects 6 inches. Reference and azimuth marks are standard 
reTerence disks in concrete, note lla. No. 1 projects 6 inches, is 31 feet south 
of center line of road, 2 feet west of concrete post, in northeast corner of Mr. 
Jenkinson’s front yard, and 150.43 feet from station in azimuth 234’28‘. No. 2 
projects 6 inches, is 29 feet south of center line of road, 3 feet east of concrete 
post, 11 feet southeast of southeast corner of concrete culvert, and 124.45 feet 
from station in azimuth 137’23’. Azimuth mark projects 7 inches, is 20 feet 
north of center line of east-and-west road, 12 feet southeast of hickory tree, 17 
feet east of telephone pole, about 200 feet east of driveway into C. T. Jenkinson’s 
house, and approximately 0.45 mile from station in azimuth 7’15’30‘’. 

Plane coordinates: (E), z=394,655.63 feet; y=581,006.33 feet; grid azimuth 
to azimuth mark=7°31’40‘’.* 

Micklos (Saginaw County, H. C. Warwick, 1932).-About 6 miles west and 
2% miles south of St. Charles. 7% miles west and 5 miles north of Chesaning. on 
land owned by John Micklos,’on highest point of low sand ridge on north si& of 
road, 140 feet north of center line of road, 92 feet east of fence at west edge of 
old apple orchard, and about 75 feet west of small house at base of east slope of 
sand ridge. To reach from St. Charles, go south 2.1 miles on paved county road 
to gravel road to west marked by sign “Brant 4.5 Miles,” turn west onto this 
road keeping main-traveled gravel road, continue 4.5 miles t o  Brant, and con- 
tinue west 1.75 miles on gravel road to  point where section-line road cuts through 
sand ridge and station site. Surface and under round marks are standard disk 
station marks in concrete, notes la and 7a. %pper mark projects 3 inches. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 3 inches, is on crest of ridge, and 107.09 feet from station in azimuth 
197’06’. No. 2 projects 5 inches, is on west slope of sand ridge, 84 feet north 
of center line of road, and 84.29 feet (slope) from station in azimuth 43’25‘. 
Azimuth mark projects 6 inches, is along north-and-south road, 12 feet east of 
center line of road, 1 foot west of fence, on east-and-west fence line prolonged, 8 
feet west of 30-inch elm tree, about 0.15 mile south of east-and-west gravel road 
which passes station, and approximately 0.25 mile from station in azimuth 
308O22’40’’. Azimuth from station to Brant, white church steeple, distant lyi 
miles. is 266’18’58”. 

Plane coordinates: (E), ~=341,065.82 feet; y=641,626.24 feet; grid azimuth 
to  azimuth mar”308’47’12’’.* 

Mair (Saginaw County, H. C. Warwick, 1932).-About 3% miles south and 3 
miles east of St. Charles, 4% miles north and 2 miles east of Chesaning, in farm- 
yard of house in southeast road corner, 54 feet south of center line of half-section- 
line road, near center of sec. 23, T. 10 N., R. 3 E., 22 feet south of south right-of- 

This azimuth has been computed by the first iormula (p. 170, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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way fence of road, 39 feet southeast of east end of wooden gate into barnyard, 
and 50 feet north of northeast corner of barn. To reach from St. Charles post 
office, go about 3 miles in southerly direction on Route M-47 to crossroads, turn 
left (east), and continue 3 miles to crossroads at Indiantown school house and 
station site. Surface and underground marks are standard disk station marks in 
concrete, notes la and 7a. Upper mark is flush with surface. Reference and 
azimuth marks are standard reference disks in concrete, note lla. No. 1 projects 
8 inches, is 29 feet north of center line of road, 4 feet east of fence corner, in east- 
and-west row of maple trees, about 200 feet west of schoolhouse, and 112.51 feet 
from station in azimuth 220’34’. No. 2 projects 8 inches, is 31 feet north of center 
line of road, 9 feet east of large elm tree, about 25 yards southwest of southwest 
corner of brown frame farmhouse, and 207.65 feet from station in azimuth 110’37’. 
Azimuth mark projects 6 inches, is in north right-of-way fence of road, 22 feet 
north of center line of road, 75 feet east of fence corner, 100 feet west of west side 
of J. Baker’s house, and approximately 0.3 mile from station in azimuth 
264’32’57”. 

Plane coordinates: (E), z=389,643.52 feet; y=639,949.96 feet; grid azimuth to 
azimuth mark= 264’49’59”.* 

Supplementary points 

Airway beacon No. 20 (Jackson County, H. C. Warwick, 1932).-A 24-inch 
rotating beacon on 51-foot tower near Grass Lake. 

Plane coordinates: (E), x=347,851.06 feet; y=274,685.88 feet.. 
Near N. Y. C. R. R., brick stack (Jackson County, H. C. Warwick, 1932).- 

Plane coordinates:’ (E), x=306,489 feet; y=270,204 feet. 
Jackson, Michigan State Prison, tank (Jackson County, H. C. Warwick, 1932) .- 

Plane coordinates: (E), z=315,353.94 feet; y=263,528.05 feet. 
Jackson, Lefere Co., tall concrete stack (Jackson County, H. C. Warwick, 

1932).-Plane coordinates: 1 (E), z=303,251 feet; y=271,143 feet. 
Jackson, City Bank and Trust Co., tip of flagpole (Jackson County, H. C. 

Warwick, 1932).-Plane coordinates:’ (E), z=299,204 feet; y=273,167 feet. 
Jackson, Reynolds Field, airport beacon (Jackson County, H. C. Warwick, 

1932).-A 24-inch rotating beacon on 75-foot tower at Reynolds Field, 136 miles 
west of Jackson. 

Plane coordinates: (E), z=285,321.15 feet; y=276,148.53 feet. 
Jackson. old State Drison, flamole (Jackson Countv. H. C. Warwick. 1932).- 

Plane coordinates: (E), x=299,808.36’feet; y=276,6?6.84 feet. 
Jackson, Hayes Wheel Co., stack (Jackson County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=308,333.70 feet; y=273,427.90 feet. 
Jackson, southwest, Automotive Fan & Bearing Co., tank (Jackson County, 

H. C. Warwick, 1932).-Plane coordinates:’ (E), z=293,115 feet; y=275,675 feet. 
Jackson, Mackling Grinding Wheel Co., tank (Jackson County, H. C. Warwick, 

1932).-Plane coordinates: 
Grass Lake, tallest church steeple (Jackson County, H. C. Warwick, 1932).- 

Plane coordinates:’ (E), z=353,415 feet; y=274,292 feet. 
Stockbridge, black water tank, finial (Ingham County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=361,563.98 feet; y=346,538.57 feet. 
Primary traverse station No. 17 (U. S .  G .  S.) (Ingham County, H. C. Warwick, 

1932).-About 3 miles south of Dansville, near southwest corner of SEX sec. 3, 
T. 1 N., R. 1 E., about 700 feet north of east-west Ingham-Bunker Hill Township 
line, on east edge of north-and-south road, in fence corner. Marked by iron post 
stamped “Prim. Trav. Sta. No. 17, 1908.” Station Wemple is 11.436 meters 
(37.52 feet) from station in azimuth 236’38’. 

Plane coordinates: (E), z=327,493.26 feet; y=370,242.93 feet. 
Dansville, Ingham Agricultural School, stack (Ingham County, H. C. Warwick, 

1932).-Plane coordinates: 1 (E), z=327,497 feet; y=384,515 feet. 
Mason, courthouse (Ingham County, H. C. Warwick, 1932).-Plane coordi- 

nates: (E), z=291,086.85 feet; y=394,371.47 feet. (C), z=852,184.05 feet; y= 
396,121.03 feet. 

Mason, S.  M. A. Corporation, tank (Ingham County, H. C. Warwick, 1932).- 
Planecoordinates: (E),z=289,018.02 feet; y=396,091.72 feet. (C), z=850,073.40 
feet; y=397,789.95 feet. 

* This azimuth has been computed by the first formula (p. 17I), neglecting the second term. 
1 No check on this position. 
For notes in regard to marking of stations seep. 167. 

(E), z=290,692 feet; y=274,891 feet. 
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Michigan State Sanitarium, water tank (Livingston County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=416,955.08 feet; y=395,945.71 feet. 

Fowlerville, water tank (Livingston County, H. C. Warwick, 1932) .-Plane 
coordinates: (E), z=390,222.39 feet; y=423,474.80 feet. 

County farm, water tank (Ingham County, H. C. Warwick, 1932).-Plane 
coordinates: (E), z=300,767.06 feet; y=436,002.20 feet. (C), z=860,836.57 
feet; y=437,980.24 feet. 

Lansing, Reo Motor Co., old duplex plant, tank (Ingham County, H. C. 
Warwick, 1932).-Plane coordinates: (E), z=261,140.06 feet; y=444,257.25 feet. 
(C), z=821,016.31 feet; y=445,255.79 feet. 

Lansing, city power plant, southeast stack (Ingham County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=260,511.77 feet; y=445,272.87 feet. (C), 
x=820,363.15 feet; y=446,255.62 feet. 

Lansing, city power plant, northwest stack (Ingham County, H. C. Warwick, 
1932).-PPlane coordinates: (E), z=260,420.79 feet; y=445,361.81 feet. (C), 
z=820,270.00 feet; y=446,342.29 feet. 

Lansing, Reo Motor Co., tank (Ingham County, H. C. Warwick, 1932).- 
Plane coordinates: (E), t=263,740.46 feet; y=445,402.74 feet. (C), z= 
823,587.70 feet; y=446,465.10 feet. 

Lansing, Olds Motor Co., stack (Ingham County, H. C. Warwick, 1932).- 
Plane coord ina tes :  (E), z=259,450.18 feet; y=446,268.69 feet. (C), 
x=819,277.28 feet; y=447,224.97 feet. 

Lansing, Michigan State College, power plant stark (Ingham County, H. C. 
Warwick, 1932) .-Plane coordinates : (E), z = 28 1,334.65 feet ; y = 449,302.67 feet. 
(C), x=841,080.92 feet; y=450,798.09 feet. 

Lansing, Michigan State College Memorial, finial (Ingham County, H. C. 
Warwick, 1932).-Plane coordinates: (E), x=280,863.28 feet; y=449,973.19 feet. 
(C), z=840,593.11 feet; y=451,456.79 feet. 

Lansing, municipal standpipe (Ingham County, H. C. Warwick, 1932) .- 
Plane coordinates: 1 (E), z=263,712 feet; y=450,423 feet. (C), x=823,435 feet; 
y=451,483 feet. 

Michigan State College south base no. 2 (Ingham County, H. C. Warwick, 
1932).-On farm of Michigan State College, about mile south of center of cam- 
pus, on west side of college road known as Farm Lane, and south of bridge over 
Cedar River. Marked by 4-inch brass plate in 4-fOOt concrete monument. 
Distances and bearings to  blazed trees are: 15-inch white ash, 26.74 feet, N. 6' 
W.; 8-inch elm, 51.91 feet, N. 60' E.; 12-inch walnut, 54.59 feet, S. 50" E.; and 
10-inch maple, 32.75 feet, S. 6' W. College south base, marked by 4-inch brass 
plate in 4-foot concrete monument, is 7.686 feet south of station. 

Plane coordinates: (E), x=281,965.72 feet; y=446,908.11 feet; grid azimuth 
to station Lansing=99'55'28.3". (C), z=841,770.90 feet; y=448,419.71 feet; 
grid azimuth to  station Lansing= 98'30'38.4''. 

Michigan State College bench mark (Ingham County, Michigan Geodetic 
Survey, 1934; 1937).-On the Michigan State College Campus, directly in front 
of the entrance to the R. E. Olds Hall. The station is the exact center of a bench 
mark disk set in a concrete monument. The geographic position of this mark is 
an avera e of the determinations made by the Michigan Geodetic Survey in 1934, 
and the 8enior Engineering classes of Michigan State College in 1935; 1936; and 
1937. 

Plane 'coordinates: (E), x=280,989.02 feet; y=449,475.79 feet. (C), z= 
840,731.08 feet; y=450,962.64 feet. 

Lansing, Capital National Bank Building, steel mast (Ingham County, H. C. 
Warwick, 1932).-Plane coordinates: 1 (E), z=261,700 feet; y=450,461 feet. 
(C), x=821,423 feet; y=451,472 feet. 

Lansing, Indian School, tank (Ingham County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (E), z=277,148 feet; ~=455,095 feet. (C), z=836,752 feet; . -  
y=456,485 feet. 

Lansing, Capital City Airport, beacon (Ingham County, H. C. Warwick, 1932) .- 
A 24-inch rotating beacon on 50-foot tower, at the Capital City Airport, 356 miles 
northwest of Lansinn. . -  

Plane coordin&es: (E), z=249,019.65 feet; y=466,513.94 feet. (C), 

Lansing, State Capitol, tip of dome (Ingham County, H. C. Warwick, 1932).- 
(C) .z = 820,916.76 

z=808,350.16 feet; y=467,206.79 feet. 

Plane coordinates : (E), z= 261.201.11 feet: II = 450.765.17 feet. 
I "  . .. 

feet; y = 45 1,763.35 'feet. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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East Lansing, municipal tank (Ingham County, H. C. Warwick, 1932) .-Plane 

coordinates: 1 (E), z=283,299 feet; y=451,641 feet. (C), z=842,987 feet; y= 
453,184 feet. 

Primary traverse station No. 3 (U. S. G. S.) (Ingham County, H. C. Warwick, 
1932; 1934).-About 6 miles northeast of Williamston, 5 miles north of Weber- 
ville, % mile north of Belle Oak crossroads, in southeast road corner formed by 
road to  east, inside property-line fence, 23 feet south of center line of road to  east, 
29 feet east of center line of north-and-south section-line road, and 6 feet southeast 
of corner post in northwest corner of field. To  reach from Perry, go south about 
574 miles on Route M-47 to  intersection with County Route 446 at Standard Oil 
filhng station in northwest road corner, turn left (east) on Route 446, go 2.5 miles 
t o  junction with Route 487, turn right, and go about mile to T-road to  east and 
station site. Marked by standard U. S. Geological Survey pipe, with brass cap 
marked “Prim. Sta. No. 3, 1908,” projecting 12 inches. 

Plane coordinates: (E), z=363,696.22 feet; 
Lansing. Burton Dixie Co., tank (Ingham &Tunty, H. C. Warwick, 1932).- 

Plane coordinates: 1 (E), z=257,098 feet; y=453,944 feet. (C), z=816,736 feet; 
y=454,840 feet. 

Perry, water tank (Shiawassee County, H. C. Warwick, 1932) .-Plane coordi- 
nates: (E), x=351,928.34 feet; y=483,021.42 feet. 

Bancroft, water tank (Shiawassee County, H. C. Warwick, 1932) .-Plane 
coordinates: (E), z=393,503.13 feet. y=501,455.06 feet. 

Pittsburg? white church steeple (khiawassee County, H. C. Warwick, 1932) .- 
Plane coordinates: 1 (E), z=351,429 feet; y=507,927 feet. 

Laingsburg, St. Catherine Church, steeple (Shiawassee County, H. C. Warwick, 
1932).-Plane coordinates: 1 (E), z=316,354 feet- y=508,933 feef. 

Primary traverse station No. 21 (U. S. G. S.) (Shiawassee County, H. C. War- 
wick, 1932).-Four miles northwest of Bancroft, in northeast corner of T-road 
intersection, at quarter corner between sections 20 and 21, T. 6 N., R. 3 E., 
directly north of house with ornamental iron grill work at peak of roof on south 
side of road, about 1 foot north of ditch along north side of east-and-west road, 
24.5 feet north of center line of east-and-west road, about 15 feet east of edge of 
ditch east of north-and-south road, 36.5 feet east of center line of north-and-south 
road, and 16 feet southwest of 10-inch locust tree in fence line north of east-and- 
west road. To reach from flagpole at Bancroft, go west 1 block t o  County Route 
467, turn right onto Route 467, proceed 0.6 mile to  point where Route 467 turns 
right and gravel road continues straight ahead, and follow gravel road 3.25 miles 
to T-intersection and station site. Marked by standard U. S. Geological Survey 
iron post stamped “Prim. Trav. Sta. No. 21, R. S. 1920, Mich.,” 4 inches in 

451,992.81 feet. 

diameter, and projecting about 12 inches. 
Plane coordinates: (E), z=377,592.06 feet; y=511,100.79 feet. 
Durand. water tank (Shiawassee County, H. C. Warwick, 1932).-Plane co- 

ordinates:.(E), z=414,610.77 feet; y=514,513.70 feet. 
Corunna, Corunna Weatherproof Body Corporation, water tank (Shiawassee 

County, H. C. Warwick, 1932).-Plane coordinates: (E), z=379,705.35 feet; y= 
537,867.22 feet. 

Owosso. Owosso Weatherproof Body Corporation, water tank (Shiawassee 
County, H. C. Warwick, 1932).-Plane coordinates: (E), z=364,558.43 feet; y= 
544,090.61 feet. 

Owosso, American Malleable Co., water tank (Shiawassee County, H. C. 
Warwick, 1932).-Plane coordinates: (E), z=364,501.19 feet; y=544,593.51 feet. 

Owosso, St. P a d s  Catholic Church (Shiawassee County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=362,688.19 feet; y=546,208.05 feet. 

Owosso, Owosso Manufacturing Co., water tank (Shiawassee County, H. C. 
Warwick, 1932).-Plane coordinates: (E), z=361,125.96 feet- y=546,574.33 feet. 

Owosso, Owosso Manufacturing Co., stack (Shiawassee dounty, H. C. War- 
wick, 1932).-Plane coordinates: (E), z=360,958.95 feet; y=546,748.17 feet. 

Owosso, Michigan Sugar Co., stack (Shiawassee County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=359,728.61 feet; y=547 796.27 feet. 

Flushing, municipal water tank (Genesee County, H. 6. Wamck ,  1932).- 
Plane coordinates:l (E), z=455,581 feet; y=570,965 feet. 

Primary traverse station No. 8 (U. S. G. S.) (Shiawassee County, H. C. War- 
wick, 1932).-About 9 miles north-northwest of Owosso, 4% miles southwest of 
Oakley, at intersection of 2 county roads which is common corner of secs. 4,5, 8, 

1 No check on this msition. 
For notes in regard to marking of stations see p. 167. 
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and 9, T. 8 N., R. 2 E., on right-of-way of county road, 12 feet west of center line 
of north-and-south road, 22 feet south of east-and-west road, and 1.5 feet east of 
south end of west headwall of concrete culvert under north-and-south road. 
Marked by bronze disk stamped “Prim. Trav. Sta. 8, 1915, Mich.,” riveted to 
top of iron pipe which projects 12 inches. Primary traverse station No. 8 (U. s. 
G. S.) eccentric is 11.528 meters (37.82 feet) from station in azimuth 61’53’48”. 

Plane coordinates: (E), z=345,339.36 feet; y=589,188.75 feet. 
Chesaning, municipal water tank (Saginaw County, H. C. Warwick, 1932) .- 

Plane coordinates: (E), z=380,668.92 feet; y=614,475.86 feet. 
Chesaning, G.  M. P. Packing Co., water tank (Saginaw County, H. C. War- 

wick, 1932).-Plane coordinates: (E), z=380,453.43 feet; y=618,463.66 feet. 
St. Charles, municipal water tank (Saginaw County, H. C. Warwlck, 1932).- 

Plane coordinates: (E), z=374,489.37 feet; y=655,964.64 feet. 
St. Charles, R. Gage Coal Co., No. 8 stack (Saginaw County, H. C. Warwick, 

1932).-Plane coordinates: (E), %=367,073.16 feet; y=661,535.95 feet. 
hhnary  traverse station No. 16 (U. S. G. S.) (Saginaw County, H. C. War- 

wick, 1932).-About 7 miles north-northeast of St. Charles, 1 mile west of Swan 
Creek, in T. 11 N., R. 3 E., 37.9 meters (124 feet) northeast of northeast corner 
of concrete foundation under house, 7.6 meters (25 feet) north of center line of 
gravel road, and 7.0 meters (23 feet) west of center line of gravel road. TO 
reach from St. Charles, go north 6.3 miles on Route M-47 to four-corner inter- 
section at filling stations, turn right (east) onto gravel road, and proceed 1.0 
mile to  another four-corner intersection and station site. Marked by standard 
U. S. Geological Survey tablet stamped “Prim. Trav. Sta. No. 16, Mich. 1913”, 
cemented in top of 4-inch iron pipe. Mark is on grade of gravel road and appears 
to have been removed and replaced during construction of road. 

Plane coordinates: (E), z=381,770.29 feet; y=685,349.08 feet. 

DETROIT TO JACKSON 

Principal points 

Grant (Essex District, Ontario, Canada, H. C. Warwick, 1932) .-About 
1% miles nortb?ast of village of Tecumseh, 1% miles east of point where electric 
line from Tecumseh to lake turns west at Lake Shore Drive, about 0.2 mile south 
of Lake St. Clair, about 135 feet south of south right-of-way fence of Lake Shore 
Drive, on property of Donald Grant who lives at station site, 124 feet southeast 
of green No. 8 of golf course, and 59 feet east of north-and-south fence line be- 
tween golf course and field in which station is located. To reach from cross- 
roads at large Catholic Church in Tecumseh, go north 1.4 miles on paved road 
along electric line t o  T-intersection at Lake Shore Drive, turn right into driveway, 
go 1.6 miles to  cinder driveway to  two-story brick farmhouse about 125 meters 
(410 feet) back from road, and continue to station site in field west of driveway. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Upper mark is 12 inches below surface. Reference and 
azimuth marks are standard reference disks in concrete, note lla. No. 1 projects 
4 inches, and is in north-and-south fence line, and 87.69 feet from station in 
azimuth 53’43‘. No. 2 projects 3 inches, is in same north-and-south fence line 
as No. 1, 108 feet south of center line of Lake Shore Drive, and 112.77 feet from 
station in azimuth 145’06’. Azimuth mark projects 6 inches, and is 1 foot west 
of north-and-south fence line on west side of golf course, 18 feet east of center 
line of north-and-south gravel-dirt road, about 150 feet south of center line of 
Lake Shore Drive, and approximately 0.25 mile from station in azimuth 
100’16’52’‘. 

Plane coordinates: (E), z=717,425.68 feet; y=301,276.48 feet; grid azimuth to 
azimuth mark=99’44’23’’.* 

Whittier (Wayne County, H. c. Warwick, 1932) .-About 3% miles east-north- 
east of Penobscot Building, on west bank of Detroit River, about opposite center 
of Belle Isle, on top of highest building of New Whittier Hotel (old building), on 
elevated portion of roof which bears flagpole, 14.8 feet northeast of northeast side 
of flagpole, and on line between two reference marks. Station is not marked. 
Reference marks are standard reference disks in top of low coping wall around 
edge of roof. No. 1 is 8.9 feet south of northeast corner of coping wall, and 1.842 
meters (6.04 feet) from station in azimuth 277’50’. No. 2 is 12.1 feet,west of 
northeast corner of coping wall, and 2.467 meters (8.09 feet) from station in 

*This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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azimuth 98'00'. Azimuth from station to Detroit, W X Y Z  ,Radio Station, east 
mast is 94'49'28''; and to U. S. Rubber Co., finial of silver-colored tank, 53O20'07''. 

Plane coordinates: (E), z=683,266.12 feet; y=311,467.28 feet; grid azimuth to 
Detroit, W X Y Z  Radio Station, east mast= 94'22'03.4". 

Penobscot (Wayne County, H. C. Warwick, 1932, 1934).-In Detroit, on 
highest part of roof of Penobscot Building at Griswold and Fort Streets, ap- 
proximately under center of large steel mast on top of building, 12.8 feet south of 
inside of north wall around top of building, and 8.9 feet west of inside of east wall 
of building. Marked by standard station disk cemented in hole in tile roof. 
Reference marks are standard reference disks in drill holes in top of concrete wall. 
No. 1 is in center of top of north wall around top of building, 7.3 feet west of 
northeast corner of top of building, 11.5 feet east of northwest corner of building, 
and 13.29 feet from station in azimuth 158'29'. No. 2 is in center of top of east 
wall around top of building, 16.3 feet south of northeast corner of wall, 9.0 feet 
north of southeast corner of wall, and 9.52 feet from station in azimuth 257'35'. 
Azimuth from station to  Detroit, Fisher Building, east finial, distant approximately 
3 miles, is 150'50'29". 

Plane coordinates: (E), z=667,384.32 feet; y=303,124.79 feet; grid azimuth to 
Detroit, Fisher Building, east finial= 150'25'28.1''. 

Twelve Mile (Macomb County, H. C. Warwick, 1932; 1934).-Four miles north 
of Detroit, 29 feet south of center line of Twelve Mile Road, 38.5 feet east of fence 
to south, and 1 foot north of roperty-line fence. To  reach from intersection of 
Van Dyke Street and Twelve b i l e  Road north of Detroit, go west about 0.4 mile 
on Twelve Mile Road to break of downgrade to  west about 315 feet east of rail- 
road crossing. Twelve Mile Road is 4 miles north of Eight Mile Road and city 
limits of Detroit. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Reference 
and azimuth marks are standard reference disks in concrete, note lla. No. 1 
projects 2 inches, is 35 feet north of center line of Twelve Mile Road, 37 feet west 
of small pear tree, and 68.25 feet from station in azimuth 245'32'. No. 2 projects 
8 inches, is 93 feet north of center line of Twelve Mile Road, 12 feet west of center 
line of drive to  house on north side of road, 1 foot west of fence line, and 125.08 
feet from station in azimuth 163'09'. Azimuth mark projects 4 inches, is about 
0.2 mile north of Twelve Mile Road, near schoolhouse, 20.4 feet east of east edge 
of east slab of double concrete pavement, 112 feet southwest of southwest corner 
of shoolhouse, 83.4 feet west of school well, 27 feet southwest of 24-inch tree, and 
0.6 mile from station in azimuth 115'55'25". Azimuth from station to Detroit, 
Penobscot Building, red ball, is 2'44'54". 

Plane coordinates: (E), z=669,988.23 feet; y=367,307.10 feet; grid azimuth to 
azimuth mark= 115'29'52".* 

General (Wayne County, H. C. Warwick, 1932; 1934).-1n Detroit, on north- 
east corner of roof of General Motors office building at intersection of Cass Avenue 
and Grand Boulevard, and on line between two reference marks in northeast 
corner of elevated portion of roof. Station is not marked because tile roof is un- 
suitable for setting mark. Reference marks are standard reference disks in 
cement-block coping of low parapet wall. No. 1 is 12 feet south of northeast 
corner, and 7.29 feet from station in azimuth 286'27'. No. 2 is 11.7 feet west of 
northeast corner. and 7.96 feet from station in azimuth 106'27'. Azimuth from 

Upper mark projects 6 inches. 

station to  Detroii, W X Y Z  Radio Station, east mast, is 326'16'04''; and to Detroit, 
Hudson Building, flagpole, 329O33'18". 

Plane coordinates: (E), z=659,797.30 feet; y=317,162.10 feet; grid azimuth to 
Hudson Building, flagpole= 329'09'24.4". 

Rouge (Wayne County. H. C. Warwick. 1932: 1934).--In southwest corner of 
city of-Detroit, in southwest corner of River Rouge Park, near south entrance to  
park, 207 feet west of center line of pavement of Outer Drive, 140 feet east of wire 
fence along west side of park, and 300 feet north of wire fence at south side of 
park (along Warren Road). To  reach from downtown Detroit, go west about 
10 miles on U. S. Route 12 to intersection with Outer Drive, proceed south about 
3 miles on Outer Drive through River Rouge Park to  south side of park at Warren 
Road. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7s. Upper mark is flush with surface. Reference and 
azimuth marks are standard reference disks in concrete, note l l a .  No. 1 projects 
2 inches, is 21 feet west of center line of pavement of Outer Drive, 22 feet south- 
east of lamppost 3 feet from edge of pavement, and 197.78 feet from station in 

This azimuth has been computed by the Erst formula (p. 1711, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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azimuth 289’14‘. Mark probably will be destroyed when improvements are 
made along drive. No. 2 projects 2 inches, is 1 foot east of fence along west side 
of park, 183 feet north of fence along south side of park, and 178.37 feet from 
station in azimuth 47‘21‘. Azimuth mark projects 1 inch, is 35 feet west of 
center line of pavement of Outer Drive, about 0.1 mile north (along drive) of 
concrete bridge over River Rouge, 190 feet north of 24-inch elm tree at west edge 
of pavement, 8 feet south of lamppost, and approximately 0.25 mile from station 
in azimuth 203O38’50“. 

Plane coordinates: (E), z=611,790.08 feet; y=307,427.63 feet; grid azimuth to 
azimuth mark=203°22’07’‘.* 

Purdy (Oakland County, H. C. Warwick, 1932).-Three miles west of Hunt- 
ington Park, on land owned by John Purdy, just north of Ten Mile Road, 0.4 mile 
west of Greenfield Road. 0.6 mile east of Southfield Road. in onen field about 75 
yards northeast of Purdy’s house, on small rise of ground, 185 feet north-northeast 
of northwest corner of concrete lower half of small building now used for garage, 
41 feet southeast of largest one of cluster of plum trees, and 46 feet west-southwest 
of large plum tree partly dead on top. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7s. Upper mark is 12 
inches below surface. Reference and azimuth marks are standard reference disks 
in concrete, note l la .  No. 1 projects 7 inches, is 1 foot east of fence east of yard, 
26 feet south of northeast corner of yard, and 133.75 feet from station in azimuth 
33’38’. No. 2 projects 8 inches, is 221 feet north of northwest corner of above- 
mentioned garage, and 211.15 feet from station in azimuth 127’28’. Azimuth 
mark projects 8 inches, is 22 feet west of west edge of concrete on Greenfield Road, 
14.5 feet east of northeast corner of concrete sidewalk at unimproved street, about 
100 yards north of Ten Mile Road, and approximately 0.35 mile from station in 
azimuth 265’49’38”. Azimuth from station to  Zoological Gardens, water tank, 
is 268’26’47”. 

Plane coordinates: (E), z=623,365.09 feet; y=355,649.74 feet; grid azimuth to 
azimuth mark= 265’31’06‘‘.* 

Niemshack (Wayne County, H. C. Warwick, 1932; 1934).-About 5 miles 
southeast of Plymouth, 4 miles north of Wayne, 2 miles south of U. S. Route 12, 
in pasture t o  south and east of crossroads, on highest ground on land belonging 
to the Niemshack estate and occupied by Joseph Niemshack, 282 feet east of 
center line of pavement of Wayne Road, and 172 feet south of center line of 
gravel road. To  reach from intersection of U. S. Route 12 and Wayne Road at 
Wayne, go north 2.75 miles on Wayne Road to  Ford Road, and continue north 
1.0 mile on Wayne Road to above-mentioned crossroads and station site. Surface 
and underground marks are standard disk station marks in concrete, notes la 
and 7a. Reference and azimuth marks 
are standard reference disks in concrete, note l l a .  No. 1 projects 3 inches, is 
26 feet south of center line of gravel road, 1 foot south of fence, 275 feet east of 
center line of pavement of Wayne Road, and 145.48 feet from station in azimuth 
174’47’. No. 2 projects 4 inches, is 36 feet east of center line of pavement of 
Wayne Road, 153 feet south of center line of gravel road, 0.5 foot east of fence, 
and 246.65 feet (slope) from station in azimuth 91O49’. Azimuth mark is on 
right-of-way of Wayne Road, 32 feet east of center line of pavement, 60 feet west 
of south end of old barn, 90 feet northeast of 36-inch elm tree on west side of road, 
and approximately 0.15 mile from station in azimuth 162’32’00’‘. 

Plane coordinates: (E), z=576,433.70 feet; y=305,636.90 feet; grid azimuth to 
azimuth mark= 162’20’35’’.* 

Sorson (Oakland County, H. C. Warwick, 1932; 1934).-About 534 miles east- 
northeast of Northville, 1 mile northwest of Farmington, on highest point of 
locally prominent ridge on farm of C .  E. Sorson of Detroit, and in north-and-south 
fence line between cultivated field and pasture. To reach from traffic light on 
U. S. Route 16 at Farmington, go west 0.9 mile to  large white two-story house 
and group of white farm buildings on right, go through barnyard and out lane to  
north t o  end at gate into pasture, go through gate, and continue about 100 yards to  
station site on crest of ridge. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 5 inches. 
Reference and azimuth marks are standard reference disks in concrete, note l la .  
No. 1 projects 6 inches, is in same fence as station, and 91.06 feet (slope) from 
station in azimuth 179’14‘. No. 2 projects 8 inches, is in same fence as station, 
20 yards northeast of thorn apple tree, and 138.24 feet (slope) from station in 

Upper mark is 12 inches below surface. 

‘This azimuth has been computed by the first formula (p. 171). neglecting the second term. 
For notes in regard to marklng of stations see p. 167. 
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azimuth 358’19’. Azimuth mark projects 3 inches, and is 1 foot south of north 
right-of-way fence of U. S. Route 16,49 feet north of center line of concrete pave- 
ment, 21 feet north of telephone pole, about 50 yards east of gravel T-road to  
north, and approximately 0.35 mile from station in azimuth 9’39‘32’‘. 

Plane coordinates: (E), z=573,464.69 feet; y=355,348.84 feet; grid azimuth to 
azimuth rnar”9’28’30’’.* 

Dix (Washtenaw County, H. C. Warwick, 1932; 1934).-About 9 miles north- 
east of Ann Arbor, 4 miles northeast of Dixboro, 7 miles southwest of Plymouth, 
on highest ground in pasture on land owned by William Greer, of Plymouth, 30 
feet north of rail fence, 235 feet east of center line of gravel road, 210 feet east of 
wire fence, and 77 feet west of lone 24-inch oak tree in pasture. To reach from 
Ann Arbor, go east 5 miles on U. S. Route 12 to Dixboro, continue east 3.9 miles 
on U. S. Route 12 to old road to south which is about mile east of small cemetery 
on north side of highway, turn south onto dirt road, continue 0.3 mile to cross- 
roads, proceed east 235 feet, and continue to station site in pasture. Surface 
and underground marks are standard disk station marks in concrete, notes la 
and 7a. Reference and azimuth marks are 
standard reference disks in concrete, note lla. No. 1 projects 6 inches, is on 
rail fence line, 135 feet west of 24-inch oak tree in pasture, and 106.98 feet from 
station in azimuth 282’44‘. No. 2 projects 5 inches, is on rail fence line, 150 
feet east of wire fence, 10 feet northeast of group of small oak trees, and 94.59 
feet from station in azimuth 72’27’. Azimuth mark projects 4 inches, is on 
right-of-way of U. S. Route 12,’ 1.5 feet south of right-of-way fence, 100 yards 
east of large brick house on north side of road, 58 feet north of center line of 
pavement, and approximately 0.3 mile from station in azimuth 186’49’33”. 

Plane coordinates: (E), z.=520,680.26 feet; ~ ~ 3 0 3 , 9 3 2 . 1 9  feet; grid azimuth 
to azimuth mark= 186’46’28”.* 

Hamilton (Oakland County, H. C. Warwick, 1932).-About 16 miles north- 
northeast of Ann Arbor, 534 miles east of South Lyon, on highest ground in or- 
chard-covered hill on property of C. W. Hamilton, about 0.2 miIe south of Mr. 
Hamilton’s house, and about 90 yards east of center line of grassy lane between 
orchard to east and cultivated field to west. To reach from traffic light at 
South Lyon, go east 5.4 miles t o  two-story white house trimmed in brown on 
south side of road at large apple orchard, turn in at house, follow lane about 0.2 
mile to end of fence on left, and go east about 90 yards to station site between 
rows of trees. Surface and underground marks are standard disk station marks 
in concrete, notes la and 7a. Reference 
marks are standard reference disks in concrete, note l l a .  No. 1 projects 6 inches, 
and is 80.33 feet from station in azimuth 313’16’. No. 2 projects 3 inches, and 
is 10 feet east of granite bowlder, and 85.65 feet from station in azimuth 90’47’. 

Plane coordinates: (E), z=532,967.47 feet; y=350,121.56 feet. 
Naylor (Washtenaw County, H. C. Warwick, 1932; 1934).-About 7 miles 

northeast by north of Ann Arbor, 35 miles north of Dixboro, near highest point 
of locally prominent ridge on land owned by John Naylor and leased by E. 
McCloy, 116 feet west of fence corner, 1 foot south of fence, and 48 feet east of 
18-inch oak tree in fence line. To reach from Dixboro Methodist Episcopal 
Church sign a t  crossroads at western village limits of Dixboro, go north 3.25 
miles on gravel road to two-story unpainted house with red barn and vitrified- 
tile silo on right-hand side of road, turn in at house, go through barnyard into 
field northeast of house, follow north side of fence to corner, continue north along 
fence to another corner, and continue west t o  top of ridge and station site. To 
reach from Ann Arbor, go 8 miles on Route 437 to  intersection with Route 388, 
go southwest 0.2 mile on Route 437 to farm road turning into west edge of orchard 
of small peach and apple trees, turn into orchard, and follow west and south 
edges to  top of ridge and station site. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Upper mark projects 
7 inches. Reference and azimuth marks are standard reference disks in concrete, 
note Ila. No. 1 projects 1 inch, is at west edge of woods, in fence line between 
orchard and woods, and 130.45 feet from station in azimuth 221O58‘. No. 2 
projects 8 inches, is 1 foot west of fence between cultivated field on west and 
pasture on east, and 157.75 feet (slope) from station in azimuth 306’37’. Azi- 
muth mark projects 7 inches, is 1 foot west of fence, 25 feet east of center line of 
gravel road, about 40 yards northwest of Naylor’s house, 8 feet north of second 
post from corner of fence, and approximately 0.3 mile from station in azimuth 

Upper mark is flush with surface. 

Upper mark is 12 inches below surface. 

This azimuth has been computed by the Brst formula (p. 171),, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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66'33'03''. Azimuth from station to Dodge Bros. Estate, black tank, yellow top, 
is 176'02'16". 

Plane coordinates: (E), x=502,057.55 feet; y=313,272.62 feet; grid azimuth 
to azimuth mark=66'32'45''.* 

Barton (Washtenaw County, H. C. Warwick, 1932; 1934) .-About 3 miles 
north-northwest of Ann Arbor, near highest part of prominent ridge known as 
Barton Hills, on line of row of small trees at south edge of Barton Hills Country 
Club golf course, about 0.3 mile northwest of clubhouse, straight south of first 
bunker on No. 2 fairway, 88 feet north of large pile of stones, and 55 feet north- 
west of angle in line of trees. To reach from courthouse at Ann Arbor, go west 
1.0 mile on U. S. Route 12 to  point where Route M-132 forks to  right, proceed 
west 0.9 mile on Route M-132 to  crossroads just west of fairgrounds, proceed 
north 1.9 miles on gravel road t o  point where road turns right, turn right with 
road, turn left across railroad and river, continue 1.0 mile on main-traveled road 
winding uphill from river bridge t o  water tank on left side of road, turn off road 
just t o  east of water tank, continue north about 200 feet t o  edge of golf course, 
and follow along edge of golf course northwest about 0.2 mile to station site. 
Surface and underground marks are standard disk station marks in concrete, 
notes la and 7a. Reference and azimuth marks 
are standard reference disks in concrete, note lla. No. 1 projects 5 inches, is 
on line with row of small trees at south edge of golf course, and 50 feet south of 
tee No. 2 and 196.45 feet from station in azimuth 278'21'. No. 2 projects 2 
inches, is 2 feet southwest of line of small trees, and 120.43 feet from station 
in azimuth 127'43'. Azimuth mark projects 6 inches, is about 100 yards north 
of north edge of Barton Hills golf course, 30 feet west of center line of gravel 
road, 46 feet south of center line of gravel road, 1 foot west of fence, 3 feet south 
of east end of gate, and approximately 0.4 mile from station in azimuth ZOl"6'21''. 
Azimuth from station to Ann Arbor, University of Michi an, power plant stack, 
distant approximately 0.3 mile, is 328'29'46"; and to %arton Hills Country 
Club, finial of tank, distant approximately 0.2 mile, 294'06'39". 

Plane coordinates: (E), ~ ~ 4 7 2 , 0 4 6 . 3 6  feet; y-300,282.53 feet; grid azimuth 
to azimuth mark=20l05O'32''.* 

Hamburg (Livingston County, H. C. Warwick, 1932) .-About 13 miles north 
by west of Ann Arbor, 1 mile north-northeast of Hamburg, on well-defined high 
point of brushy hill on property of Frank L. Downing, and about 50 yards north 
of old gravel pit. Sides and top of hill are covered with scrub trees and bushes. 
To reach from Hamburg post office, go north about 0.3 mile on main street to 
junction with Route M-36, turn left (north) onto Route M-36, proceed 0.3 mile 
to point where highway turns left, keep straight ahead 0.3 mile on County Route 
441 to gray two-story house on right-hand side of road, go through barnyard, 
follow old road about mile to old gravel pit, follow around gravel pit to right, 
and continue t,o station site. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Upper mark projects 3 inches. 
Reference and azimuth marks are standard reference disks in concrete, note lla. 
No. 1 projects 6 inches, and is 36.42 feet (slope) from station in azimuth 2'15'. 
No. 2 projects 6 inches, and is 34.25 feet (slope) from station in azimuth 113'49'. 
Azimuth mark projects 2 inches, is 32 feet west of north-and-south gravel road 
(County Route 441), in small grass-covered island formed by T-road from west 
which branches in shape of Y to meet north-and-south road, 14 feet north of tele- 
phone pole, about 0.1 mile south of Downing's house, and approximately 0.35 
mile from station in azimuth 67'39'28''. Azimuth from station to Dodge Bros. 
Estate, black tank, yellow top, distant about 8 miles, is 217'07'59". 

Plane coordinates: (E), ~ ~ 4 6 6 , 3 4 6 . 5 7  feet; ~ ~ 3 4 9 , 7 3 6 . 4 8  feet; grid azimuth 
to  azimuth mark.=67'44'31''.* 

Dexter (Washtenaw County, H. C. Warwick, 1932; 1934).-About 10 miles 
west-northwest of Ann Arbor, 2 miles west of Dexter, 256 miles east of Chelsea, 
on south slope of southeast rim near highest part of locally prominent hill, 26 
feet southeast of southeast edge of gravel pit, 62 feet north of fence, and 20 feet 
west of group of small oak trees. Gravel has been dug from upper part of hlll 
forming crater which is now abandoned. To reach from Chelsea, go east 2 miles 
on gravel road parallel to Michigan Central Railroad to  railroad crossing at 
cement plant, continue east 2 miles along gravel road to T-intersection, proceed 
north 0.2 mile on gravel road, take right fork, continue 0.1 mile along old spur 
line of railroad to  end of road, turn right, and go around gravel pit to station 

Upper mark projects 4 inches. 

This azimuth has bean computed by the flrst formula (p. 171), neglecting the second tern. 
For notes in regard to marking of stations see p. 167. 
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site. Surface and underground marks are standard disk station marks in con- 
crete, notes la and 7a. Upper mark projects 4 inches. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 3 
inches, is on slope of hill, 1 foot north of fence, 8 feet southwest of group of small 
oak trees, and 80.99 feet (slope) from station in azimuth 315’55’. No. 2 projects 
3 inches, is on slope of hill, 3 feet north of fence, 60 feet west of fence corner, 
12 feet south of rim of gravel pit, and 127.77 feet (slope) from station in azimuth 
59’27’. Azimuth mark is northwest corner of pasture, 1.5 feet south and 1.6 
feet east of fence corner, about 0.1 mile east of gravel road, 8 feet south of center 
line of narrow dirt road, 75 feet south of center line of south track of Michigan 
Central Railroad, and approximately 0.2 mile from station in azimuth 107’59’08’‘. 
Azimuth from station to Dexter Catholic Church spire, distant approximately 
4 miles, is 263’41’53”. and to Chelsea, municipal water tank, distant approxi- 
mately 4.5 miles 75’56’32’’. 

Plane coordinates: (E), x=428,193.57 feet; y-303,583.30 feet; grid azimuth 
to  azimuth mark== 108’09’52’’.* 

Stofer (Washtenaw County, H. C. Warwick, 1932).-About 8 miles southeast 
of Stockbridge, 4% miles north-northwest of Chelsea, and on highest point of 
Stofer Hill which is on land owned by Mr. Stofer. To reach from flagpole at 
main intersection in Chelsea, go north 5.4 miles on Route M-92 to two-story 
house on right-hdnd side of road, which is opposite small lake, mail box, and 
“Free Press” can. House is white, trimmed in brown, porch is vine covered, and 
there are shrubs in front of porch. Turn in at house, follow farm road east 
across fields to  gate into pasture, go through gate, continue about K mile to 
point where road comes out of woods into clearing around lake, and contihues 
to station site on highest point of hill on right-hand side. Truck can be driven 
to station in dry weather. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 6 inches. 
Reference and azimuth marks are standard reference disks in concrete, note 11s. 
No. 1 rojects 6 inches, is 2 feet north of fence, 9 feet east of 20-inch oak tree, 
about 85 feet southwest of rock pile, and 304.2 feet (slope) from station in azimuth 
326’32’. No. 2 projects 6 inches, is on shoulder of hill, 40 feet south of edge of 
precipitous slope to  north, and 68.3 feet (slope) from station in azimuth 58’50’. 
Azimuth mark projects 4 inches, is at northeast corner of unpainted barn, 94 feet 
east of concrete foundation of red barn, and approximately 0.4 mile from station 
in azimuth 92’07’48”. Azimuth from station to Chelsea, municipal water tank 
is 329’30‘34”. 

Plane coordinates: (E), x=392,773.94 feet; y=317,984.37 feet; grid azimuth to 
azimuth mark =92’23’51”.* 

Pinckney’(Livingst0n County, H. C. Warwick, 1932) .-About 17 miles north- 
northwest of Ann Arbor, 1 mile northwest of Pinckney, on highest part of locally 
prominent ridge on property belonging to Frank Mack of Milford and leased by 
Wayne Bennett, and about 75 feet south of road. To reach from public square 
in Pinckney, go‘east 3 blocks on Route M-36 to County Route 453 at Dixie filling 
station, turn north onto this road, continue 0.9 mile to two-story house on left- 
hand side of road, turn left onto road along west side of house, go through gate 
a t  windmill. continue 0.5 mile on road leading west along top of ridge t o  station 
site on highest point of hill. Surface and under ound marks are standard disk 
station marks in concrete, notes la and 7a. Epper mark projects 6 inches. 
Reference marks are standard reference disks in concrete, note lla. No. 1 
projects 8 inches, and is 88.05 feet (slo e) from station in azimuth 323’58’. No. 
2 projects 6 inches, and is 72.13 feet $om station in azimuth 61’02’. Azimuth 
mark is standard reference disk wedged in drill hole in granite bowlder, note 12c, 
projecting 8 inches, 48 feet east of broken-down fence line, 80 feet south of fence 
line along youth edge of woods, and approximately 0.3 mile from station in azimuth 
271’47’21”. Azimuth from station to  Pinckney, St. Marys Catholic Church, 
tiz, of cross is 329’51’29”. 

‘Pfane coordinates: (E), x=423,673.77 feet; y=353,680.55 feet; grid azimuth 
to  azimuth mark=271’58’49’‘.* 

This azimuth has been computed by the first formula (p. 171), neglecting the second term 
For notes in regard to marking of stations see p. 167. 
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Supplementary points 

Belle Island, William Livingstone Memorial Lighthouse (Wayne County, H. C. 
Warwick, 1932).-Plane coordinates: 1 (E), x=692,465 feet; y=309,450 feet. 

Belle River, municipal water tank (Essex District, Canada, H. C. Warwick. 
1932).-Plane coordinates: 1 (E), z=759,867 feet; y=291,837 feet. 

Mount Clemens, Selfridge Field, beacon (Macomb County, H. C. Warwick, 
1932) .-Twenty-four-inch rotating beacon on No. 10 hangar roof, Selfridge Field, 
3 miles east of Mount Clemens on Lake St. Clair and on north bank of the Clinton 
River. 

Plane coordinates: (E), z=728,057.30 feet; y=405,960.42 feet. 
Mount Clemens, Macomb County Building, highest point (Macomb County, 

H. C. Warwick, 1932).-Plane coordinates: (E), x=712,407.62 feet; y=400,697.36 
feet. 

Mount Clemens eccentric (Macomb County, H. C. Warwick, 1932) .-About 
4 miles east of Mount Clemens, 1.75 miles northeast by east of Lakeside, 32 feet 
northwest of northwest corner of house owned by Amiel Malece (numbered 438), 
27 feet north of 36-inch oak tree, and 25 feet east of center line of road. To 
reach from post office at Mount Clemens, go south 0.45 mile on Market Street 
to  overhead danger light at Fifth Street, turn Yeft onto concrete road, continue 
3.5 miles to point where road turns southat sign “Grosse Pointe 14 Miles,”follow 
concrete road 1.1 miles t o  gravel road leading to  left between two brick posts, 
turn onto this road, and go 0.4 mile to station site. Surface and underground 
marks are standard disk station marks in concrete, notes la and 7a. Upper 
mark is flush with surface. Reference and azimuth marks are standard reference 
disks in concrete, note l la .  No. 1 projects 4 inches, is in fence line paralleling 
road, 27 feet east of center line of road, 50 feet south of green house which is east 
of road, and 129.55 feet from station in azimuth 183O05’. No. 2 projects 5 
inches, is in grove of trees, 78 feet north of small white house, 10 feet north of 
24-inch maple tree, 91 feet west of center line of road, and 115.95 feet from station 
in azimuth 72O12’. Azimuth mark projects 6 inches, is 20 feet south of center 
line of concrete road, 19 feet west of large tree, and approximately 0.3 mile from 
station in azimuth 148”0’28’’. Station Mount Clemens (U.  S. L. S.) is 16.552 
meters (54.30 feet) from station in azimuth 300°10’00”. 

Plane coordinates: 1 (E), z=806,613 feet; y=393,413 feet. 
Mount Clemens, black water tank (Macomb County, H. C. Warwick, 1932).- 

Plane coordinates: 1 (E), z=707,561 feet; y=399,952 feet. 
Tecumseh, Catholic Church, cross (Essex District, Canada, H. C. Warwick, 

1932).-Plane coordinates: (E), z=711,014.53 feet; y=296,585.96. 
Grosse Pointe High School, finial (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), ~=706,375.41 feet; y=325,486.17 feet. 
Windsor, General Motors Co., stack (Essex District, Ontario, Canada, H. C. 

Warwick, 1932) .-Plane coordinates: 1 (E), %=680,292 feet; y=295,137 feet. 
Windsor, General Motors Co., water tank (Essex District, Ontario, Canada, 

H. C. Warwick, 1932).-Plane coordinates: 1 (E), ~=680,146 feet; y=295,138 feet. 
Windsor, Hotel Dieu, steeple (Essex District, Canada, H. C. Warwick, 1932) .- 

Plane coordinates:’ (E), z=672,965 feet; y=290,770 feet. 
Sandwich, Assumption Church, spire (Essex District, Canada, H. C. Warwick, 

1932).-Plane coordinates: (E), ~=661,428.25 feet; y=294,810.54 feet. 
Ojibway Steel Co., concrete stack (Essex District, Canada, H. C. Warwick, 

1932) .-Plane coordinates: (E), z=653,554.45 feet; y=280,250.91 feet. 
Detroit, Penobscot Building, red ball (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates:’ (E), z=667,384 feet; y=303,126 feet. 
Detroit, Union Guardian Building, flagpole (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: (E). x=667.737.71 feet: u=302.954.26 feet. 
Detroit, Hudson Building; flagpole (Wayne CouL%y, H. C. Warwick, 1932).- 

Detroit, Fisher Building, west finial (Wayne County, H. C. Warwick, 1932).- 

Detroit, Fisher Building, east finial (Wayne County, H. C. Warwick, 1932).- 

Highland Park, Ford plant, southeast stack (Wayne County, H. C. Warwick, 

Plane coordinates: (E), z=667,369.86 feet; y=304,480.77 feet. 

Plane coordinates: (E), z=659,322.10 feet; y=317,293.63 feet. 

Plane coordinates: (E), z=659,339.39 feet; y=317,300.53 feet. 

1932).-Plane coordinates: (E), z=653,354.31 feet; y=331,759.07 feet. 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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Bell Telephone building, flagpole (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=649,251.37 feet; y=329,364.73 feet. 
Detroit University, clock tower (Wayne County, H. C. Warwick, 1932).- 

Plane Coordinates: (E), x=642,713.38 feet; y=333,342.28 feet. 
Zoological Gardens, water tank (Oakland County, H. C. Warwick, 1932).- 

Plane coordinattes: (E), z=639,972.20 feet; y=356,189.78 feet. 
Marygrove College, stack (Wayne County, H. C. Warwick, 1932) .-Plane 

coordinates: 1 (E), z=637,449 feet; y=333,691 feet. 
Marygrove College, silver water tank (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=637,331.55 feet; y=333,657.46 feet. 
Redford, St. Mary's Church, cross on belfry (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: (E), z=624,535.21 feet; y=327,030.23 feet. 
Birmingham, municipal silver water tank (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: (E), z=622,457.14 feet; y=382,391.20 feet. 
Detroit, city water tank (Wayne County, H. C. Warwick, 1932).-Plane 

coordinates: (E), x=625,214.57 feet; y-343,077.07 feet. 
Detroit, Peach Island front range light (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: 1 (E), x=705,374 feet. y=314,487 feet. 
Detroit, municipal waterworks, spire (Wayne dounty, H. C. Warwick, 1932).- 

Plane coordinates: 1 (E), z=685,366 feet; y=313,958 feet. 
Detroit, Windmill Point Lighthouse (Wayne County, H. C. Warwick, 1932) .- 

Plane coordinates: 1 (E), z=699,127 feet' y=313,633 feet. 
Detroit, U. S. Marine Hosp?tal, stack (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: 1 (E), z=699,090 feet; y=313,913 feet. 
Detroit, Edison Co., plant, north stack (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: (E), z=690,980.53 feet; y=313,734.41 feet. 
Detroit, Chrysler Co., plant, stack (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=690,319.68 feet; y=318,353.45 feet. 
Detroit, Briggs Body Co., stack (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=685,124.86 feet; y=323,827.06 feet. 
Detroit, Detroit City Gas Co., Lynch Road plant, gas tank (Wayne County, 

H. C. Warwick, 1932).-Plane coordinates: (E), z=677,522.72 feet; y=331,597.26 
feet. 

Detroit, Stem of in Chrysler sign (Wayne County, H. C. Warwick, 
1932).-Plane coordinates: 1 (E), z=690,352 feet; 

Detroit, City Airport, beacon (Wayne County, &TC. Warwick, 1932).-A 24- 
inch rotating beacon on main hangar roof of the Detroit City Airport, 5 miles 
northemt of center of Detroit and 4% miles north of Belle Isle Bridge. 

Plane coordinates: (E), z=679,700.39 feet; y=330,884.63 feet. 
Detroit, WXYZ Radio Station, east mast (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: (E), z= 662,586.89 feet; y=313,046.70 feet. 
Detroit, City College, belfry (Wayne County, H. C. Warwick, 1932.)-Plane 

coordinates:l (E), z=662,119 feet; y=312,174 feet. 
Detroit, Hupmobile Motor Co., water tank (Wayne Cbunty, H. c. Warwick. 

1932).-Plane coordinates: 1 (E), z= 670,365 feet; y=322,275 feet. 
Detroit, Sweetest Heart of Mary Catholic Church, cross on north spire (Wayne 

County, H. C. Warwick, 1932).-Plane coordinates: 1 (E), z=667,158 feet; 
y=313,323 feet. 

Detroit, St. Josephat Catholic Church, cross on spire (Wayne County, H. C. 
Warwick, 1932).,-Plane coordinates: 1 (E), z=671,139 feet; 

Detroit, Lee Plaza Hotel, north finial (Wayne County, H. d!karwick, 1932).- 
Plane coordinates: (E), z=652,620.53 feet; y=313,588.87 feet. 

Detroit, Lincoln Motor Co., stack (Wayne County, H. C. Warwick, 1932).- 
Plane coordinates:' (E), z=644,492 feet; y=309,458 feet. 

Detroit, Detroit City Gas Co., Coolidge Station, gas tank finial (Wayne County, 
H. C. Warwick, 1932).-Plane coordinates: (E), z=632,674.16 feet; y=325,- 
610.23 feet. 

Kelvinator Building, finial (Wayne County, H. C. Warwick, 1932) .-Plane 
coordinates:l (E), z=630,357 feet; y=318,593 feet. 

Kelvinator Co., stack (Wayne County, H. C. Warwick, 1932).-Plane 
coordinates: (E), z=630,346.88 feet; y=319,629.65 feet. 

Beverly Hills, Suburban Development Co., water tank (Oakland County, 
H. C. Warwick, 1932).-Plane coordinates: (E), z=625,256.27 feet; y=374,- 
206.22 feet. 

318,078 feet. 

308,877 feet. 

1 No check on this position. 
For notes in regard to marking of stations see p. 187. 
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Berkley, municipal water tank (Oakland County, H. C. Warwick, 1932).- 
Plane coordinates: (E), x=626,411.25 feet; y=365,317.09 feet. 

Dearborn, Ford Airport, stack (Wayne County, H. C. Warwick, 1932).-Plane 
coordinates:’ (E), z=616,174 feet; y=294,004 feet. 

Dearborn, municipal water tank (Wayne County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (E), z=606,725 feet; y=290,760 feet. 

Dearborn, Ford Airport, beacon (Wayne County, H. C. Warwick, 1932).- 
A 24inch rotating beacon on hangar roof of Ford Airport, 9 miles west of De- 
troit, in Dearborn. Plane coordinates: (E), z=622,543.32 feet; y=291,877.49 feet. 

Dearborn, Ford Airport,. checkered water tank (Wayne County, H. C. War- 
wick, 1932).-Plane coordinates: (E), z=617,062.12 feet; y=294,438.77 feet. 

Rouge Park, Detroit municipal water tank (Wayne County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=609,843.86 feet; y=318,041.48 feet. 

Redford, Detroit municipal water tank (Wayne County, H. C. Warwick, 
1932).-Plane coordinates: (E), x=602,645.13 feet; y=335,273.32 feet. 

Detroit, Duns Scotus Church, belfry (Oakland County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=613,937.84 feet; y=350,188.92 feet. 

Pontiac, Insane Asylum, stack (Oakland County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=608,466.29 feet; y=406,368.00 feet. 

Bloomingfield Hills Country Club, tank (Oakland County, H. C. Warwick, 
1932).-Plane coordinates:’ (E), z=611,594 feet; y=394,579 feet. 

Oakland Hills Country Club, silver water tank (Oakland County, H. C. War- 
wick, 1932).-Plane coordinates: (E), x=605,045.92 feet; y=381,150.82 feet. 

Knollwood Country Club, tank (Oakland County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (E), z=590,848 feet; y=380,605 feet. 

Airway beacon No. 27 (Oakland County, H. C. Warwick, 1932).-A 24-inch 
rotating beacon on 62-foot tower, about 7 miles by road north of Redford, about 
3 miles south-southwest of Birmingham in sec. 35, T. 2 N., R. 9 E. Plane 
coordinates: (E), x=585,705.68 feet; y=379,642.70 feet. 

Farmington, Children’s Hospital, water tank (Oakland County, H. C. Warwick 
1932).-Plane coordinates: 1 (E), x=584,318 feet; y=346,608 feet. 

Wayne, Graham Body Co., stack (Wayne County, H. C. Warwick, 1932).- 
Plane coordinates: 

Wayne County Airport, beacon (Wayne County, H. C. Warwick, 1932).- 
A 24-inch rotating beacon on hangar roof of Wayne County Airport, 16 miles 
southwest of Detroit, 8 miles southwest of Dearborn and 6 miles southeast of 
Wayne. 

Plane coordinates: (E), z=590,482.85 feet; y=268,693.00 feet. 
Wayne County Training School, water tank (Wayne County, H. C. Warwick, 

1932).-Plane coordinates: (E), z=553,976.18 feet; y=327,794.53 feet. 
Wayne County Training School, stack (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), z=551,734.02 feet; y=329,176.58 feet. 
Wayne, municipal water tank (Wayne County, A. C. Warwick, 1932).- 

Plane coordinates: (E), z=576,316.25 feet; y=284,779.63 feet. 
Flat Rock, airway beacon No. 11 B (Wayne County, A. C. Warwick, 1932).- 

A 24-inch rotating beacon about 150 feet above ground and on top of Ford water 
tank, located about 

Plane coordinates: (E), z=600,785.59 feet; y=219,012.03 feet. 
Eloise, hospital, large brick stack (Wayne County, H. C .  Warwick, 1932).- 

Plane coordinates: (E), z=587,560.27 feet; y=287,190.70 feet. . 
Coventry Gardens, water tank (Wayne County, H. C. Warwick, 1932).- 

Plane coordinates: (E), x=578,933.34 feet; y=327,251.03 feet. 
Detroit, House of Correction, men’s division, stack (Wayne County, H. C. 

Warwick, 1932).-Plane coordinates: (E), z=539,593.81 feet; y=324,203.58 feet. 
Detroit, Home of Correction, women’s division, water tank (Wayne County, 

H. C. Warwick, 1932).-Plane coordinates: 1 (E), z=539,228 feet; y=327,572 feet. 
Detroit, Home of Correction, men’s division, water tank (Wayne County, 

H. C. Warwick, 1932).-Plane coordinates: (E), z=539,597.27 feet; y=324,112.38 
feet. 

Newport, airway beacon No. 24 (Washtenaw County, H. C. Warwick, 19321.- 
A 24-inch rotating beacon on %-foot tower, about 4 miles east of Ypsilanti. 

Plane coordinates: (E), z=538,578.10 feet; y=270,071.09 feet. 
Maybury Sanitarium, tall red brick stack (Wayne County, H. c. Warwick, 

1932).-Plane coordinates: (E), z=535,860.52 feet; y=338,167.77 feet. 
South Lyon, municipal water tank (Livingston County, H. C. Wamck ,  19321.- 

Plane coordinates: 1 (E), z=500,504 feet; y=350,539 feet. 

(E), z=573,731 feet; y=284,126 feet. 

mile west of Flat Rock. 

1 No check on this position. 
For notes in regard to marking of stations see p. 167. 
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Ypsilanti,.Hall-Doyle Co., tank (Washtenaw County, H. C. Warwick, 1932).- 

Plane coordmates: 1 (E), ~=503,869 feet; y=271,369 feet. 
Ypsilanti, municipal water tower, dome (Washtenaw County, H. C. Warwick, 

1932).-Plane coordinates: (E), ~=511,349 feet; y=271,648 feet. 
Ypsilanti, old normal school, spire (Washtenaw County, H. C. Warwick, 

1932).-Plane coordinates: (E), ~=511,892.76 feet; y=271,999.16 feet. 
Ann Arbor, Municipal Airport, beacon (Washtenaw County, H. C. Warwick, 

1932).-A 24inch rotating beacon on 51-foot tower, at Ann Arbor Municipal 
Airport, 3 miles south and )$ mile east of Ann Arbor, on west side of South State 
Street County Road. 

Plane coordinates: 1 (E), r=499,779 feet; y=282,775 feet. 
Ann Arbor, University of Michigan, power plant stack (Washtenaw County, 

H. C. Warwick, 1932).-Plane coordinates: (E), z=481,629.49 feet; y=284,604.10 
feet. 

Ann Arbor, First Methodist Church, spire (Washtenaw County, H. C. War- 
wick, 1932).-Plane coordinates: (E), ~=479,859.24 feet; y=284,354.95 feet. 

North Ann Arbor, Barton Hills Golf Club, tank (Washtenaw County, H. C. 
Warwick, 1932).-Plane coordinates: (E), ~=473,210.77 feet; y=299,759.74 feet. 

Ann Arbor, college hospital, flagstaff (Washtenaw County, H. C. Warwick, 
1932).-Plane coordinates: 1 (E), z=482,539 feet; y=285,282 feet. 

St. Patrick Catholic Church, spire (Washtenaw County, H. C. Warwick, 
1932).-Plane coordinates: (E), s=477,130 feet; y=312,598 feet. 

Dodge Bros. Estate, black tank, yellow top (Livingston County, H. C. Warwick, 
1932).-Plane coordinates: (E), ~=496,752.32 feet; y=389,769.46 feet. 

Chelsea, municipal water tank (Washtenaw County, H. C .  Warwick, 1932).- 
Plane coordinates: (E), ~=404,564.56 feet; y=297,744.92 feet. 

Chelsea, Tower Building, finial (Washtenaw County, H. C. Warwick, 1932) .- 
Plane coordinates: (E), ~ 4 0 4 , 3 2 9 . 7 3  feet; y=298,780.94 feet. 

Pinckney, St. Marys Catholic Church, tip of cross (Livingston County, H. C. 
Warwick, 1932).-Plane coordinates: 1 (E), x=425,778 feet; y=350,028 feet. 

. 

THUNDER BAY TO GRAND TRAVERSE BAY 

Principal points 

Pikes Peak (Alcona County, H. C. Warwick, 1932).-About 16 miles south of 
Hillman, 10 miles northwest of Curran, in quarter section of T. 28 N., R. 5 E.,.on 
prominent hill known as Pikes Peak, on land owned by Birmingham Hunting 
Club and leased to  State for fire lookout tower, 22.6 feet northeast of north tower 
leg, 29.7 feet north of east tower leg, and 33.7 feet north of approximate center of 
base of fire tower. To reach from Fairview, go east 11.5 miles on Route M-72 to 
road leading north, follow main-traveled road north and west 9.9 miles t o  county 
line, continue west 0.8 mile to Birmingham Club gate just west of school, proceed 
south 0.75 mile to  dim fork to left, and follow left fork 1.25 miles t o  station site 
near fire lookout tower. Surface and underground marks are standard disk sta- 
tion marks in concrete, notes la and 7a. Refer- 
ence marks are standard reference disks in concrete, note lla. No. 1 projects 6 
inches, is 41.2 feet east of east tower leg, 53.5 feet east of south tower leg, and 
56.59 feet from station in azimuth 313'47'. No. 2 projects 8 inches, i s  20.6 feet 
southwest of west corner of fire tower, 31.0 feet west of south tower leg, and 61.62 
feet from station in azimuth 44'41'. Center of Pikes Peak, $re lookout tower is 
10.27 meters (33.7 feet) from station in azimuth 22'41'. 

Plane coordinates: (E), ~=450,401.38 feet; y=1,213,913.84 feet. 
Atlanta (Montmorency County, H. C. Warwick, 1932).-About 5% miles east 

of Atlanta, in SEg sec. 11, T. 30 N., R. 3 E., on land leased to  State for East 
Atlanta fire lookout tower, 11.85 meters (38.9 feet) northeast of southeast tower 
leg, 6.90 meters (22.6 feet) northeast of northeast tower leg, and 11.80 meters 
(38.7 feet) northeast of northwest tower leg: To reach from Atlanta, go east 5 
miles on Route M-32 to  point where highway turns south, continue east on old 
dirt road, and follow east and south 0.7 mile to  fire tower and station site. Surface 
and underground marks are standard disk station marks in concrete, notes la and 
7a. Reference marks are standard reference 
disks in concrete, note lla, projecting 6 inches. No. 1 is 14.70 meters (48.2 feet) 
east of center line of road, 3.40 meters $11.2 feet) south of 12-inch maple tree, and 
21.10 meters (69.2 feet) from station m azimuth 175O25'. No. 2 is 10.6 meters 

Upper mark projects 6 inches. 

Upper mark projects 6 inches. 

I No check on this position. 
For notes in regard to marking of stations seep. 167. 
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(35 feet) west of center line of road, 8.2 meters (27 feet) south of southeast tower 
leg, 10.40 meters (34.1 feet) southeast of southwest tower leg, and 19.45 meters 
(63.8 feet) from station in azimuth 10’33’. Center of East Atlanta, fire lookout 
tower is 11.10 meters (36.4 feet) from station in azimuth 42’12‘. 

Plane coordinates: (E),z=404 947.01 feet; y=1,278,186.29 feet. 
Comins (Oscoda County, H. e. Warwick, 1932).-About 12 miles southeast of 

Atlanta, 3 miles northwest of Comins, on land owned by State, 25 feet west of 
center of trail, and 12 feet south of 4-inch double oak tree with triangular blaze. 
To reach from Atlanta, go east 5.7 miles on Route M-32 to junction with M-33, 
continue 13.5 miles on Route M-33 to  sect,ion-line road to west which is 0.6 mile 
north of Comins, proceed west 2% miles and northwest 0.6 mile on main-traveled 
road to fork at Boiling Spring sign, follow left fork on main road 0.35 mile to fork 
at blazed &inch maple on right, take right fork contincue 0.1 mile to  road fork, 
follow main forward trail 1.5 miles to point where main road bears to right, follow 
dim trail (which is almost straight ahead) north 0.1 mile to  T-intersection which 
is just north of triangular blaze on &inch oak tree on left, turn left onto old dim 
trail bearing to  right into woods near Pinch oplar tree on right with triangular 
blaze, and follow 0.35 mile to  station site. Jurface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Upper mark projects 
4 inches. Reference marks are standard reference disks in concrete, note l la .  
No. 1 projects 5 inches, is 20 feet east of trail, and 16.722 meters (54.86 feet) 
(slope) from station in azimuth 250’55’. No. 2 projects 4 inches, is 6 feet west of 
trail, and 19.875 meters (65.20 feet) from station in azimuth 336’42’. 

Plane coordinates: (E), z=389,720.42 feet; y=1,219,715.40 feet. 
Bigelow (Montmorency County, H. C. Warwick, 1932).-About 7 miles west 

of Atlanta, in SE% sec. 10, T. 30 N., R. 1 E., on land owned by Bigelow lumber 
interests of Bay City, 32 feet southwest of northwest leg of West Atlanta fire 
lookout tower, and 20.5 feet west of southwest leg. To reach from Gaylord, 
follow Route M-32 east 13 miles to Johannesburg, continue south and east 11.0 
miles on Route M-32 to old settlement of Kaybee, turn left (northwest) onto sand 
road at “State fire tower 2 miles” sign, go through farmyard, follow main left- 
hand forks of sand trail up valley 1.5 miles t o  sign reading “Fire tower >4 mile,” 
take right-hand fork of trail, and follow 0.5 mile to  tower. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 8 inches. Reference marks are standard reference disks in 
concrete, note l l a ,  projecting 8 inches. No. 1 is 41.4 feet north of northwest tower 
leg, 47.4 feet northwest of northeast tower leg, and 68.4 feet (slope) from station 
in azimuth 192’14’. No. 2 is 76.1 feet southeast of southeast tower leg, 83.7 
feet southeast of northeast tower leg, and 116.6 feet (slope) from station in azimuth 
273’34’. Center of West Atlanta fire lookout tower is 10.30 meters (33.8 feet) from 
station in azimuth 242’29’. 

Plane coordinates: (E), z=336,633.44 feet; y=1,276,009.93 feet. 
Lewiston (Montmorency County, H. C. Warwick, 1932).-About 21 miles 

southeast of Gaylord, 2 miles south of Lewiston, in SE% sec. 33, T. 29 N., R. 1 
E., near south section line and county h e ,  on top of knoll about 50 yards north- 
west of old wood lookout, and 13 feet south of road to lookout. To reach from 
post office a t  Lewiston, go west 0.8 mile on macadam road to first left-hand road 
at end of old railroad spur, turn left (south), follow main road 1.1 miles to T-road 
and sign “Top of Comstock Hills,” turn left (east), go 100 yards to ungraded road 
to  south, go south 0.6 mile t o  fork, follow right-hand fork 0.55 mile, and take left 
fork 0.4 mile to station site. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects 2 inches. 
Reference and azimuth marks are standard reference disks in concrete, note l l a .  
No. 1 projects 1 inch, is 10 feet north of lookout road,.and 84.48 feet (slope) from 
station in azimuth 281’00’. No. 2 projects 1 inch, 1s 20 feet north of lookout 
road, and 82.13 feet from station in azimuth 170’35’. Azimuth mark projects 4 
inches, is on knoll northwest of station, about 12 feet southeast of lookout road, 
and approximately 0.15 mile from station in azimuth 125O13’34’’. Azimuth 
from station to Mount Tomfire lookout tower is 310’06‘02”. 

Plane coordinates: (E), z=331,219.32 feet; y=1,223,918.26 feet; grid azimuth 
to azimuth mark =125’41‘07’’. * 

Johannes (Otsego County, H. C. Warwick, 1932).-About 12% miles east of 
Gaylord, 3 miles northeast of Johannesburg, in NE% sec. 3, T. 30 N., R. 1 W., in 
brushy cut-over wilderness, 39 feet south of north leg of abandoned fire lookout 

This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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tower, and 37 feet southwest of east leg of tower. To reach from Johannesburg, 
go east 3.35 miles on gravel road to dirt road leading north just east of farm- 
house, go north 1.0 mile to  point where main-traveled road turns east and little- 
used road leads west, follow road west 1.25 miles to  dim crossroads where triangle 
blazes were made on 4-inch maple to  south and 5-inch twin elm tree to north of 
road, go north (right) 0.9 mile on wood road to fork to right where main trail bears 
to left down grade (triangle blaze cut on pine tree 20 feet east of this point), 
follow right-hand fork past blaze, keep all right-hand open trails 0.5 mile to  fork 
(open grassy fork to  left), keep right fork straight ahead which is somewhat 
brushy about 170 yards to very small triangle blaze on bush on left and newly 
cleared trial to right, and follow newly cleared trail southwest 180 yards to  station 
site at abandoned fire lookout tower. Tower is bent at top, does not a pear to be 
very well anchored, and probably is not very permanent landmark. turface and 
underground marks are standard disk station marks in concrete, notes Ita and 7a. 
Upper mark projects 7 inches. Reference marks are standard reference disks in 
concrete, note l l a .  No. 1 projects 9 inches, and is 51.58 feet from station in 
azimuth 194’18‘. No. 2 projects 6 inches, and is 52.32 feet from station in azi- 
muth 108’45’. 

Plane coordinates: (E), z=307 156.01 feet; y= 1,284,842.29 feet. 
Chub Lake (Otsego County, b. C. Warwick, 1932).-About 9 miles south- 

southeast of Gaylord, about 3.5 miles east of Otsego Lake, on same ridge as Chub 
Lake fire lookout tower, 150.0 feet east-northeast of northeast corner of tower, 
and 10 feet south of road leading to tower. To reach from Otsego Lake post 
office, go north about 1% miles on U. S. Route 27 t o  sand road leading right 
(southwest) through woods, follow winding road 1.2 miles to road fork, follow left 
fork of road 2.1 miles to road intersection, continue straight ahead 100 yards t,o 
road to  right (south), and proceed south 0.6 mile to  station site. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark is flush with surface. Reference marks are standard reference disks 
in concrete, note l l a .  No. 1 projects 5 inches, is 45 feet north-northwest of road 
leading to  tower, and 64.89 feet from station in azimuth 183’57’. No. 2 projects 
6 inches, is 12 feet north of road leading to  tower, 62 feet northeast of northeast 
corner of tower, and 82.17 feet from station in azimuth 86’08’. Center of Chub 
Lake fire lookout tower is 162.0 feet from station in azimuth 73’26’. 

Plane coordinates: (E), z=251,844.01 feet; y=1,244,699.49 feet. (C), z=791,- 
575.49 feet; 1,245,215.02. feet. 

Hudson (8Grlevoix County, H. C .  Warwick, 1932).-About 4 miles northwest 
of Vanderbilt, on prominent ridge near site of Hudson fire lookout tower, on land 
owned by girls’ camp which is located on nearby lake to north, 5.05 meters (16.6 
feet) southwest of souPheast tower leg, and 4.42 meters (14.5 feet) southeast of 
the southwest tower leg. To reach from main crossroads in Vanderbilt, go north 
1.1 miles on U. S. Route 27 t o  four-corner intersection, turn left onto dirt road, 
continue 4.1 miles to “State fire tower” sign, turn right (north), and follow narrow 
trail 1.0 mile to its end at fire tower and station site. Surface and underground 
marks are standard disk station marks in concrete, notes l a  and 7a. Upper 
mark projects 6 inches. Reference marks are standard reference disks in concrete, 
note l l a ,  projecting 6 inches. No. 1 is 15.27 meters (50.1 feet) northeast of south- 
east tower leg, 12.47 meters (40.9 feet) northeast of northeast tower leg, and 20.27 
meters (66.5 feet) (slope) from station in azimuth 229’52’. No. 2 is at northwest 
corner of flower garden, 10.42 meters (34.2 feet) northwest of southwest tower leg, 
7.24 meters (23.8 feet) west of northwest tower leg, and 14.77 meters (48.5 feet) 
(slope) from station in azimuth 139’24’. Azimuth from station to  t ip of east 
gable of northernmost of two large buildings on north slope of first ridge to  south 
of station, distant approximately 5 miles, 341’10’13”. Center of Hudson fire 
lOOkO7Lt tower is 6.65 meters (21.8 feet) from station in azimuth 184’17’. 

Plane coordinates: (C), z=757,418.79 feet; y= 1,339,587.17 feet. (E), 2 ~ 2 2 0 , -  
125.42 feet. y= 1,339,921.90 feet. 

Hayes (btsego County, H. C. Warwick, 1932).-About 8 miles south-south- 
west of Gaylord, 9 miles east-southemt of Alba, on State property, 27.5 feeb 
northeast of northwest corner of Hayes fire lookout tower, 27 feet northwest of 
northeast corner of tower, 35.0 feet north of center of tower, and 29.7 feet west of 
southwest corner of small house. To reach from courthouse at Gaylord, go west 
4.5 miles on Route M-32 t o  gravel road to south just west of cemetery on south 
side of Route M-32, proceed south 0.7 mile, continue straight ahead 2 miles to 
four-corner intersection, continue straight ahead 2.0 miles to road fork, take right 

For notes in regard to marking of stations seep. 167. 
77729’49---21 



316 U. S. COAST AND GEODETIC SURVEY 

fork, and continue 1.8 miles on main-traveled road to  Hayes fire lookout tower and 
station site. Surface and underground marks are standard disk station marks in 
concrete, notes la and 7a. Reference marks are 
standard reference disks in concrete, note lla. No. 1 projects 5 inches, is at 
north edge of garden plot on State property, 105 feet north of northwest corner of 
house, 1 foot south of fence, and 124.59 feet from station in azimuth 193'14'. 
No. 2 projects 6 inches, is 10 feet south of drive to house and tower, 63 feet east of 
east side of tower, 38 feet southeast of southeast corner of house, and 80.99 feet 
from station in azimuth 297'21'. Center of Hayes fire lookout tower is 35.00 feet 

Upper mark projects 5 inches. 

from station in azimuth 1'18'. 
Plane coordinates: (E). z=212.130.20 feet: v=1.256.147.22 feet. ('2). z=751. , "  I I . ,, 

582.07 feet; y= 1,255,638.80 feet.' 
Elmira (Antrim County, H. C. Warwick, 1932).-About 13 miles southwest of 

Gaylord, 5 miles northeast of Alba, 256 miles south-southwest of Elmira, near 
highest point of timbered ridge owned by F. A. Manglos, inside of triangle formed 
by three blazed trees, 12 feet east of large triangular blaze on 18-inch maple tree, 
24 feet northwest of large triangular blaze on 24-inch elm tree, and 14 feet south 
of large triangular blaze on 18-inch beech tree. To reach from Gaylord, go west 
about 4% miles t o  point where Route M-32 swings right and country road 620 
continues straight ahead, continue 4.5 miles on country road 620 to  four-corner 
intersection, turn right (west), go 1.0 mile to  point where road turns south at 
plank gate on right, go through gate, continue 0.5 mile on woods road, follow left- 
hand fork 0.2 mile, take left-hand fork, continue 0.3 mile on main-traveled wood 
road to  log cabin on right-hand side of road, continue 0.1 mile to  fork, follow 
right-hand fork about K mile to  its end at barbed-wire fence, turn right, and follow 
newly cleared roadway along fence 0.1 mile to  point where road goes through 
fence and end of truck travel. Cross fence, and follow road north and east to 
station site. Surface and underground marks are standard disk station marks in 
concrete, notes la and 7a. Reference marks 
are standard reference disks in concrete, note l l a ,  flush with surface. No. 1 is 
83.15 feet from station in azimuth 52'05'. No. 2 is 68.90 feet from station in 
azimuth 116'46'. 

(E), z= 185,- 

Upper mark is flush with surface. 

Plane coordinates: (C), z=723,705.46 feet; ?I= 1,285,952.73 feet. . _  . . . . .  
039.94feet; y= ps7,i69:96 feet. ' 

Jordan (Antrim Countv. H. C. Warwick. 1932).-About 8 miles north of Alba. 
on ridge near Jordan fire lookout tower, 34.i meters (112 feet) southeast of south- 
east leg of tower, and 38.6 meters (127 feet) southeast of southwest leg. To 
reach from West Elmira Garage at junction of Michigan Routes M-32 and M-131, 
go west 1.0 mile on Route M-131 to point where highway turns left at school- 
house, turn right onto winding gravel road to north, continue 3.5 miles, turn left 
with main road, continue 1.7 miles toT-intersection at rock house and barn, turn 
right, continue straight ahead 0.5 mile, turn left at mail box on left side of road, 
and follow narrow sand trail west and south to  its end at Jordan fire lookout 
tower and station site. Surface and underground marks are standard disk sta- 
tion marks in concrete, notes la and 7a. Refer- 
ence mark No. 1 is standard reference disk in concrete, note l l a ,  projecting 6 
inches, on break in slope, 17.94 meters (58.9 feet) (slope) from station in azimuth 
268'12'. Reference mark No. 2 is standard reference disk in top of large out- 
cropping boulder, 19.7 meters (65 feet) southeast of southeast leg of lookout 
tower, 22.8 meters (75 feet) southeast of northeast leg, and 17.24 meters (56.6 
feet) from station in azimuth 159'36. Azimuth mark is standard reference disk 
in concrete, note lla, projecting 5 inches, 25 feet north of center line of gravel 
road, 2 feet east of fence corner, approximately 200 yards west of yellow house, 
and approximate1 0.3 mile from sa t ion  in azimuth 25'35'36". Azimuth from 
station to  Bear d e e k  fire lookout tower is 198'39'20". Jordan fire lookout tower 
is 38.4 meters (126 feet) from station in azimuth 186'13'44". 

Plane coordinates: (C), z=697,224.24 feet; y= 1,313,314.93 feet; grid azimuth 
to azimuth mark=25'03'08''.* (E), z= 159,269.03 feet; y= 1,315,207.72 feet; 
grid azimuth to azimuth rnark=26'31'41''.* 

Mancelona (Antrim County, H. C. Warwick, 1932) .-About 1 mile southeast 
of Mancelona, on property owned by George Lesher, on highest part of prominent 
ridge, 43.3 feet north of center of Mancelona fire lookout tower, 13 feet west of 
double elm tree, and 13 feet east-northeast of 12-inch elm tree. To reach from 
railroad station at Mancelona, go east 1.5 miles on County Road 618 to T-intersee- 
tion, go south 0.25 mile to road to west along telephone line, follow west 0.2 mile 

Upper mark projects 6 inches. 

*This azimuth has been computed by the 5rst formula (p. 171). neglecting the second term. 
For notes in regard t o  marking of stations see p. 167. 
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to road to  south through woods, and follow this road south to station site near 
Mancelona fire lookout tower. Surface and underground marks are standard 
disk station marks in concrete, notes la and 7a. Upper mark projects 3 inches. 
Reference marks are standard reference disks in concrete, note lla. No. 1 
projects 3 inches, is 12 feet south of road t o  fire tower, 19.5 feet east of 18-inch 
maple tree, and 82.47 feet (slope) from station in azimuth 242'48'. No. 2 projects 
2 inches, is  at southeast corner of enclosure around fire tower, 42 feet south- 
southeast of northeast corner of fire tower, 41 feet east-southeast of southwest 
corner of fire tower, 10 feet south of 10-inch elm tree, and 73.37 feet from station 
in azfmuth 340'44'. Center of Mancebna tower is 43.3 feet from station in azimuth 
4'17. 

Plane coordinates: (C), z=685,240.34 feet; y= 1,237,390.97 feet. (E), z= 
145,335.37 feet; y= 1,239,6w.16 feet. 

Wildfong (Antrim County, H. C. Warwick, 1932).-About 5 miles due west of 
Alba, 43/4 miles north-northwest of Mancelona, on land owned and occupied by 
Sam G. Wildfong, in west edge of apple orchard, between second and third rows 
of trees from north side of orchard and outside of most westerly row, 67.5 feet 
south of 24-inch elm tree in northwest corner of orchard, 44 feet south of large 
boulder, 134 feet north of 12-inch maple tree in west edge of orchard, and on range 
between maple and elm mentioned above. To reach from center of Mancelona, 
o west 0.5 mile on Route M-88 t o  Route M-66, turn north (right) onto Route 

8 - 6 6  , p r oceed 5.3 miles t o  road fork (main road bears right on level ground, and 
left fork keeps straight ahead up steep hill), continue straight ahead up  hill about 
0.5 mile to  private lane leading t o  stone house and large barn, turn west into lane, 
go 0.2 mile to fence corner, keep right along west side of fence t o  south edge of 
woods, and proceed west along south edge of woods t o  high point of ridge and 
station site. Surface and underground marks are standard disk station marks 
in  concrete, notes la and 7a. Reference 
and azimuth marks are standard reference disks in  concrete, note lla, projecting 
4 inches. No. 1 is in south edge of woods, about 14 feet south of center line of 
lane, and  104.3 feet (slope) from station in azimuth 227'47'. No. 2 is in south 
edge of woods, and 104.7 feet (slope) from station in azimuth 133'04'. Azimuth 
mark is approximately 0.3 mile from station in azimuth 271'52'58''. Azimuth 
from station to Mancelona fire lookout tower is 339'25'43". 

Plane coordinates: (C), z=673,845.72 feet; y= 1,266,953.47 feet; grid azimuth 
t o  azimuth mark=271'24'29''.* (E), z= 134,702.14 feet; y= 1,269,456.91 feet; 
grid azimuth to  azimuth mark=272'52'50''.* 

Upper mark is 12 inches below surface. 

Supplementary points 
Alpena, Huron Portland Cement Co.. flashing white light (Alpena County, 

H. C. Warwick, 1932).-Plane coordinates: 1 (E), x=562,843 feet; y= 1,297,476 
feet. 

Curran, fire lookout tower (Alcona County, H. C. Warwick, 1932).-Plane 
coordinates: (E), z=479,982.89 feet; y= 1,171,916.34 feet. 

Pike's Peak, fire lookout tower (Alcona County, H. C. Warwick, 1932).- 
Plane coordinates:' (E), z=450,388 feet; y= 1,213,883 feet. 

Lake Emma, fire lookout tower (Presque Isle County, H. C. Warwick, 1932) .- 
Plane coordinates: (E), z=420,099.75 feet; y= 1,361,441.73 feet. 

Turtle Lake, fire lookout tower (Alpens County, H. C. Warwick, 1932).- 
Plane coordinates: (E), x=449,834.46 feet; y= 1,234,247.77 feet. 

East Atlanta, fire lookout tower (Montmorency County, H. C. Warwick, 1932)- 
Plane coordinates:' (E), z=404,923 feet; y= 1,278,159 feet. 

West Atlanta, fire lookout tower (Montmorency County, H. C. Warwick, 
1932).-Plane coordinates:' (E), z=336,663 feet; y= 1,276,026 feet. 

South Pigeon River, fire lookout tower (Otsego County, H. C. Warwick, 
1932).-Plane coordinates: (E), z=315,431.41 feet; y= 1,322,763.08 feet. 

Chub Lake, fire lookout tower (Otsego County, H. C. Warwick, 1932).- 
Plane coordinates:' (E), z=251,688 feet; y=1,244,655 feet. (C), z=791,421 feet; 
y= 1,245,167 feet. 

Gaylord, municipal water tank, finial (Otsego County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=239,690.22 feet; y= 1,284,843.82 feet. (C), z= 
778,394.40 feet; y= 1,285,033.17 feet. 

1 No check on this position. 
'This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For nota in regard to marking of stations see p. 167. 
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Gaylord, St. Mary’s Church, spire (Otsego County, H. C. Warwick, 1932).- 
Plane coordinates: (E), 2=238,696.81 feet; y=1,287,853.11 feet. (C), z= 
777,323.94 feet; y= 1,288,015.86 feet. 

Hudson, fire lookout tower (Otsego County, H. C. Warwick, 1932).-Plane 
coordinates: 1 (E), z=220,128 feet; y=1,339,944 feet. (C), z=757,420 feet; 
y=1,339,609 feet. 

Jordan, fire lookout tower (Antrim County, H. C. Warwick, 1932) .-Plane 
coordinates: 1 (C), z=697,136 feet; y=1,313,405 feet. (E), z=159,183 feet; 
y=1,315,300 feet. 

Bear Creek, fire lookout tower (Emmet County, H. C. Warwick, 1932) .-Plane 
coordinates: 1 (C), z=724,139 feet; y=1,395,596 feet. (E), z=188,301 feet; 
y= 1,396,775 feet. 

Pickerel Lake, fire lookout tower (Kalkaska County, H. C. Warwick, 1932).- 
Plane coordinates:’ (C), s=698,330 feet; y= 1,202,623 feet. (E), z= 157,531 feet; 
y=1,204,511 feet. 

Mancelona, fire lookout tower (Antrim County, H. C. Warwick, 1932) .-Plane 
coordinates: (C), z=685,237.41 feet; y= 1,237,347.70 feet; grid azimuth to sta- 
tion Wildfong= 158’57’15‘’.5. (E), z= 145,331.33 feet; y= 1,239,563.96 feet; grid 
azimuth to  station WiZdfong= 16Oo25’33’’.2. 

Kalkaska, Church of Christ, spire (Kalkaska County, H. C. Warwick, 1932).- 
Plane coordinates:* (C), z=648,658feet; y=1,179,712 feet. (E), z= 107,280feet; 
y= 1,182,875 feet. 

GAYLORD TO MOUNT PLEASANT 

Principal points 

Bald Hill (Crawford County, H. C .  Warwick, 1932).-About 12.5 miles north- 
east of Grayling, on northeasterly part of bald grassy hill dotted with a few dead 
scrub trees, and about 30 meters (98 feet) southeast of 4-inch twin scrub oak tree. 
To reach from main traffic light in Grayling, go northeast 10.5 miles on main 
street which becomes well-traveled road and is marked by signs “State Forest 
Headquarters” t o  four-corner intersection at schoolhouse on left side of road, 
turn left with main road, continue 3.4 miles to dirt trail turning left a t  sign “flash 
Camp” and several other arrows and signs (do not follow arrow of Nash camp 
sign), turn left northwest onto dirt trail, and proceed about 1 mile to point where 
trail reaches crest of ridge in saddle. This point is as close as trail comes to station 
site which is on highest point of hill to right and east about y4 mile. With due 
care motor vehicle can be driven to station site. About 7 meters (23 feet) north 
of station, slope of hill breaks off quite steeply; while t o  south for about 50 meters 
(164 feet), hilltop is flat and then turns into gentle slope to south. Marked by 
standard station disk cemented in top of 4-inch iron pipe projecting 5 inches. 
Pipe is 4 feet long and embedded in ball of concrete. Reference marks are similar 
to station mark except that standard reference disk is cemented in top of each pipe. 
No. 1 is 10.55 meters (34.6 feet) from station in azimuth 318’34’. No. 2 is 8.09 
meters (26.5 feet) from station in azimuth 78’40’. Azimuth from station to 
Mack Lake, $re lookout tower is 290’15‘21’‘. 

Plane coordinates: (E), z=286,447.81 feet; y=1,176,626.66 feet; grid azimuth 
to  Mack Lake, fire lookout tower=290’50‘01’’.1. (C), x=827,913.02 feet; y= 
1,178,050.45 feet; grid azimuth to  Mack Lake,$re lookout to~er=289~22’08’’.** 

Elk Hill (Oscoda County, H. C. Warwick, 1932).-About 18 miles east-north- 
east of Grayling, about 20 miles north-northeast of Roscommon, and 14.70 meters 
(48.2 feet) west of concrete foundation of steps at west center of Elk Hill fire 
lookout tower. To reach from intersection of main street and U. S. Route 27 in 
Grayling, go northeast mile on main street t o  T-intersection, turn right, follow 
road marked with State Forest Headquarters signs, turn left at 10.5 miles at 
schoolhouse on left, turn left at 12.2 miles, turn right at T-intersection at 17.7 
miles, take extreme left fork at 18.1 miles, take right fork at 19.2 miles, continue 
to  road intersection at 20.9 miles marked with sign “TO fire tower,” turn left onto 
this road, and continue about 1 mile to  station site at fire tower. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 3 inches. Reference marks are standard reference disks in 
concrete, note lla. No. 1 projects 2 inches, is at center of tower, and 17.56 meters 
(57.6 feet) from station in azimuth 263’42’. No. 2 projects 5 inches, is in edge of 

1 No check on this position. 
“This azimuth has been computed by the first formula (p. 171), using both terms. 
For notes in regard to marking of stations see p. 167. 
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woods, 10 feet southeast of road to tower, 6 feet northwest of group of small oak 
trees, and 30.865 meters (101.26 feet) from station in azimuth 9’41’. Elk  HiZ1,jire 
Zookout towe? is 17.56 meters (57.6 feet) from station in azimuth 263’42‘. ... . . 

Plane coordinates: (E), z=319,665.89 feet; y= 1,177,327.89 feet. (C), z= 
861,104.21 feet; 1,179,601.62 feet. 

Down River (&&ford County, H. C. Warwick, 1932).-About 67$ miles east- 
northeast of Grayling, at site of Down River fire lookout tower, on highest point of 
bare-toDDed hill. 17.6 feet north of southeast tower lea. 6.5 feet east of northeast 
tower leg, and approximately 17 feet north of center 6f base of tower. To reach 
from traffic light in Grayling, go northeast ?4 mile on main street to T-intersection 
with sign “State Forest Hdqrs.”, turn right onto gravel road, go 4.1 miles t o  road 
to  left at sign “State Fire Tower 4 Miles,” turn left onto this road, go 1.8 miles to 
fork, take right fork with sign “Down River Fire Tower,’’ go 1.4 miles, take right- 
hand fork, go 0.6 mile, take right-hand fork again, and continue 0.3 mile to  crest 
of ridge in saddle just east of fire tower and end of truck travel. Turn west and 
follow wagon road up steep grade 200 yards to  the station site. Marked by 
standard station disk in top of 4-inch galvanized-iron pipe, 4 feet long, embedded 
in concrete. No. 1 
is 73.95 feet from station in azimuth 246’14’. No. 2 is 84.00 feet (slope) from 
station in azimuth 146’08’. Azimuth mark is standard reference disk in concrete, 
note l la ,  projecting 6 inches, about 15 feet south of center line of road through 
pasture, about ’/4 mile east of fork in road, and approximately 0.3 mile from station 
in azimuth 136’56’41”. Azimuth from station t o  Down River, $re lookout tower, 
5.18 meters (17.0 feet) distant is 58’58’; Ogemaw, $re lookout tower is 313’24’27’’; 
to Roscommon, $re lookout tower, 337’14‘05“; t o  Porta e Lake, jire lookout tower, 
48’12’58”; and to tall stack of Kerry, Hansen Flooring 80. a t  Grayling, 56’16’09”. 

Plane coordinates: (E). z=258.940.26 feet: ‘u= 1.170.844.52 feet: mid azimuth 

Reference marks are standard reference disks in similar pipes. 

t o  azimuth mark= 137’%’49’’.* ’ (C), z=800;561.88 feet; y= 1,17c566.29 feet; 
grid azimuth to azimuth mark= 136’07’53”.* 

Crawford (Crawford County, H. C .  Warwick, 1932).-About 10 miles east of 
Roscommon, near section line between secs. 35 and 36, T. 25 N., R. 1 W., on 
fiat-tODDed wooded hill. northeast of lone Dine tree on flat dace  at toD of hill, 2.8 
meters &(9 feet) southeast of triangular biaze on 8-inch scrub oak tree, and 2.4 
meters (8 feet) south of blaze on 4-inch scrub oak tree. To reach from Roscommon 
follow Route M-76 east 7.2 miles, proceed south 1.0 mile to junction with county 
road 28 which is dirt and gravel road to east, follow east 1.0 mile to dirt road to 
north, proceed north 0.5 mile to  fork near mail box, take right-hand road northeast 
1.1 miles to  crossroads at corner of sections 34,35,3,2 which is indicated by stake 
at corner of fence on south side of road, follow sandy road east along fence 0.9 mile 
to galvanized iron building on south which is known as the Steam Heat Lodge, 
take dim road about 30 meters (98 feet) east of lodge, follow northeast 0.6 mile to 
blazes on trees at end of road, turn left, and follow blazed patch up bill northwest 
about 500 meters (1,640 feet) t o  station site. Hill can be identified by very tall 
pine tree on top which sticks up above surrounding trees. Surface and under- 
ground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark projects 6 inches. Reference marks are standard reference disks in 
concrete, note l l a .  No. 1 projects 4 inches, is 2 meters (7 feet) south of 6-inch 
scrub oak tree, 1 meter (3 feet) north of 5-inch scrub oak tree, and is 11.53 meters 
(37.8 feet) from station in azimuth 279’02’. No. 2 projects 3 inches, is 1 meter (3 
feet) north of 6-inch scrub oak tree, and 10.56 meters (34.6 feet) from station in 
azimuth 36’46‘. Lone pine tree is approximately 50 meters (164 feet) from 
station in azimuth 32’01 . I n  1934 it was reported by a hunter that disks were 
missing from reference marks. 

Plane coordinates: (C), z=855,167.58 feet; y=1,102,365.92 feet. (E), z= 
311,759.18 feet; y= 1,100,274.73 feet. 

Cheney (Crawford County, H. C .  Warwick, 1932).-About 6 miles south of 
Gravline. 7 miles north-northwest of Roscommon. 2% miles west of Pere Chenev, 
on highest part of westerly peak of prominent ridge with gravel pit on northekt 
slope, 20 feet southeast of 4-inch oak tree with triangular blaze, 28 feet southeast 
of center-line of road, and 26 feet northeast of 6inch oak tree with triangular 
blaze on west side. To reach from Grayling, go south 6.4 miles on U. S. Route 27 
to private road leading to left of small frame house and log barn inside fenced 
enclosure, go around left side of fenced plot to old road on east side, and follow 

‘This azimuth has been computed by the flrst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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this road 1.2 miles to station site. Surface and underground marks are standard 
disk station marks in concrete, notes l a  and 7s. Upper mark projects 4 inches. 
Reference and azimuth marks are standard reference disks in concrete, note l l a .  
No. 1 projects 3 inches, is 12 feet south of center-line of road, 5 feet southwest of 
group of small oak trees, and 77.92 feet from station in azimuth 225’15’. No. 2 
projects 4 inches, is 98 feet south of center-line of road, 6 feet west of 6-inch oak 
tree, and 80.65 feet from station in azimuth 295’39’. Azimuth mark projects 
6 inches, is 35 feet west of center-line of U. S. Route 27, 185 feet north of inter- 
section of U. s. Route 27 and an east-and-west gravel road, 150 feet west of tar- 
paper-covered house, and approximately 1.4 miles from station in azimuth 
128’06’45’‘. 

Plane coordinates: (E), 23233,448.65 feet; y= 1,121,480.81 feet; grid azimuth 
to azimuth mark= 128’49’49’’.* (c), x=776,340.02 feet; y= 1,121,567.98 feet; 
grid azimuth to azimuth mark=127 22’06’’.* 

Indian (Roscommon County, H. C. Warwick, 1932) .-Sixteen miles southeast 
of Roscommon, 8 miles west of West Branch, 10.5 meters (34 feet) west of south- 
west leg of Indian Springs fire lookout tower, and 10.8 meters (35 feet) west of 
northwest leg. To reach from Roscommon, go south 14.3 miles on U. S. 27 to 
junction with Route M-55, go east 11.1 miles on Route M-55 to junction with 
Route M-76, follow combined routes southeast 0.9 mile to sign “State Fire Tower 
W mile” and dirt road to left, and follow this road northeast 0.6 mile to high 
prominent hill and tower. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark is flush with surface. 
Reference marks are standard reference disks in concrete, note l l a .  No. 1 is 
flush with surface, 13.1 meters (43 feet) northeast of northwest tower leg, 9.5 
meters (31 feet) north of northeast tower leg, and 23.45 meters (76.9 feet) from 
station in azimuth 236’49‘. No. 2 projects 2 inches, is 26 meters (85 feet) south 
of southwest tower leg, 30.0 meters (98 feet) southwest of southeast tower leg, 
and 23.27 meters (76.3 feet) from station in azimuth 13’28’. Azimuths from 
station to  fire lookout towers are: Ogemaw, 205’07’15”; Rose City, 227’21’29”; 
and Houghton Lake, 88’49’07’’. Center of Indian Springs fire lookout tower is 
13.23 meters (43.4 feet) from station in azimuth 265’24’. 

Plane coordinates: (E), s=309,204.06 feet; y= 1,021,139.89 feet; grid azimuth 
to Houghton Lake, fire lookout tower=89’19’39.6‘’. (c), x=854,626.70 feet; 
y= 1,023,186.20 feet; grid azimuth to Houghton Lake, fire lookout tower= 
87’52’20.9‘‘. 

Houghton (Roscommon County, H. C. Warwick, 1932) .-About 16 miles 
south-southwest of Roscommon, 4 miles south of Houghton Lake, on flat area 
about 200 feet southwest of highest point of ridge, and in large grove of small oak 
trees. To reach from Roscommon, go south 15 miles on U. S. Route 27 to Pru- 
denville, continue west 2.0 miles on Route 27 t o  dirt road to  south, proceed south 
0.5 mile to T-intersection, proceed 0.25 mile t o  sand road to south at northeast 
corner of cemetery, proceed south 1 mile to crossroads, continue south 0.1 mile 
on sand road to  fork, take main-traveled left fork, go southeast 0.65 mile to log 
barn on left side of road, leave road and follow trail south through orchard and 
up ridge 0.3 mile to  end of trail in grove of large Norway pines, go south through 
woods mile to  firebreak in section line, and continue south 300 yards to station 
site. f? urface and underground marks are standard disk station marks in con- 
Crete, notes la and 7a. Reference marks are 
standard reference disks in concrete, note l la .  No. 1 projects 4 inches, is on 
same flat area as station, and 67.15 feet from station in azimuth 230’41‘. No. 2 
projects 6 inches, is in cleared lane running northeast from station, and 59.76 feet 
from station in azimuth 125’20’. Azimuth from station to Houghton Lake, fire 
lookout tower, distant about 4 miles, is 125’19’40”. 

Plane coordinates: (E), x=232,586.06 feet; y= 1,007,556.99 feet; grid azimuth 
to Houghton Lake, $re lookout tower= 126’02’27.4”. (C), x=778,376.61 feet; 
y= 1,007,662.21 feet; grid azimuth to  Houghton Lake, $re lookout tower= 
124’35’ 10.7”. 

Berry (Roscommon County, H. C. Warwick, 1932).-About 8 miles south of 
Houghton Lake, 15 miles northwest of Gladwin, in SEg sec. 25, T. 21 N., R. 3 W., 
on high point of ridge, 121.55 feet south of center of Houghton southeast fire 
lookout tower, 40 feet southeast of road to fire tower, and 40 feet north of fire- 
break. To reach from Prudenville, go south 8.6 miles on Route M-18 to road 
leading east to tower a t  summit of hill, and follow this road east 0.1 mile to station 
site. Surface and underground marks are standard disk station marks in con- 

Upper mark projects 3 inches. 

*This azimuth has been computed by the first formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Crete, note la and 7a. Upper mark projects 8 inches. Reference and azimuth 
marks are standard reference disks in concrete, note 11s. No. 1 projects 4 inches, 
is at center of tower, and 121.55 feet from station in azimuth 176’56’. No. 2 
projects 4 inches, is 36 feet north of firebreak, and 70.83 feet from station in 
azimuth 272’59’. Azimuth mark projects 3 inches, is 60 feet west of Route 
M-18, 25 feet north of east-and-west sand road, and approximately 0.8 mile from 
station in azimuth 174°00’19‘’. Azimuth from station to Houghton Lake, fire 
lookout lower is 139’52’45”. 

Plane coordinates: (E), z=250,277.07 feet; y=977,702.22 feet; grid azimuth to 
azimuth mark= 174’40’07‘’.* ( C l ,  z=796,818.68 feet; y=978,266.15 feet; grid 
azimuth to  azimuth mark= 173’13 OO”.* 

Greer (Gladwin County, H. C. Warwick, 1932).-About 2.5 miles north of 
intersection of Routes M-18 and M-61 in main part of Gladwin, on highest part 
of ridge, on property owned by Hazen S. Greer, 16.1 meters (53 feet) northeast of 
southeast corner of stone and concrete foundation under large barn with silo in 
connection, 17.4 meters (57 feet) southeast of northcast corner of barn, and 9.7 
meters (32 feet) due east of concrete foundation under silo. To reach from 
junction of Routes M-18 and M-61 at Gladwin, go north 2.5 miles on Route M-18 
to four-corner intersection which is y4 mile north of farmhouse with large stone 
fence around it, turn right (east), go about 75 meters (246 feet) to wooden gate 
on north side of road, and proceed north 86.7 meters (284 feet) from center line 
of road to station site. (The road intersection above can be identified by the 
fact that  y4 mile south there is well-built-up farm, the farmhouse having a large 
stone fence around it.) Surface and underground marks are standard disk sta- 
tion marks in concrete, notes la and 7a. Upper mark projects 8 inches. Refer- 
ence and azimuth marks are standard reference disks in concrete, note lla. No. 1 
projects 8 inches, is 0.2 meter (1 foot) east of fence line, 4 meters (13 feet) west of 
a driveway, 43.5 meters (143 feet) north of center line of east-and-west road, and 
43.18 meters (141.7 feet) (slope) from station in azimuth 25’22‘. No. 2 projects 
8 inches, is 1.8 meters (6 feet) northwest of northeast corner of stone foundation 
under barn, about 100 meters (328 feet) east of center-line of Route M-18, and 
18.94 meters (62.1 fect) from station in azimuth 119’21’. Azimuth mark projects 
4 inches, is 8 meters (26 feet) west of center line of Route M-18, about 30 meters 
(98 feet) south of concrete culvert, 0.2 meter (1 foot) east of property line, and 
0.35 mile from station in azimuth 15’44’10’’. Azimuth from station to white 
steeple on open belfry on red roof of church or school, distant about 1 mile, is 
223’58’29”. 

Plane coordinates: (E), z=284,811.96 feet; y=918,293.52 feet; grid azimuth to 
azimuth mark= 16O18’16”.* z=832,846.30 feet; y=919,749.33 feet; grid 
azimuth to azimuth mark= 14’$%4“.* 

McGonigal (Clare County, H. C. Warwick, 1932; 1936).-About 8 miles 
northeast of Harrison, in SWg sec. 18, T. 20 N., R. 3 W., on land owned by 
State, in open area on top of ridge, 12.8 meters (42 feet) east of center line of 
section-line road a t  point where road goes over top of ridge, 17.2 meters (56 feet) 
west of 10-inch oak tree somewhat stunted in growth with branches all way down. 
Open area is further marked by three pine snags 4 t o  7 feet high and some small 
wild-cherry bushes. To reach from Prudenville, go south 15 miles on Route M-18 
to  point where highway turns east, proceed west 1.0 mile on narrow gravel road 
to schoolhouse, proceed south 1.0 mile on narrow gravel road, proceed west 4 miles 
on gravel and dirt road to crossroads, proceed north 2 miles on dirt road to 
T-road, proceed west 1.0 mile on sand road to road leading north just west of 
house on right, turn north, and go 1.25 miles through brush on wheel tracks (dim 
road) t o  station site. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Reference 
marks are standard reference disks in concrete, note lla, projecting 4 inches. 
No. 1 was 4.4 meters (14 feet) east of center line of section-line road, and 23.35 
meters (76.6 feet) from station in azimuth 18’57’. No. 2 was 5.9 meters (19 feet) 
west of center line of section-line road, 4.9 meters (16 feet) e s t  of wire fence, and 
25.20 meters (82.7 feet) from station in azimuth 132’35’. In  1936, because of 
road construction, the two reference marks were moved to new locations. No. 1 
is 86.92 feet from station in azimuth 59’44’, and No. 2 is 103.59 feet from station 
in azimuth 132’35’. Azimuth from station to Harrison, fire lookout tower is 
45O11’34’’. 

Upper mark projects 4 inches. 

‘This azimuth has been computed by the first formula (p. 1711, neglecting the second term. 
For notes in regard to markine of stations see p. 167. 
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Plane coordinates: (C), z=768,198.41 feet; y=957,141.06 feet; grid azimuth to 
Harrison, fire lookout tower=44’28’56.0”. (E), ~=221,130.32 feet; y=957,308.36 
feet; grid azimuth to Harrison, $re lookout lower=45’55’53.8’’. 

Wilson (Clare County, H. C. Warwick, 1932) .-About 12 miles north of west of 
Gladwin, 4 miles northeast of Harrison, in SEg sec. 13, T. 19 N., R. 4 W., on land 
owned by Lee and John Wilson, of Harrison, in open area on summit of wooded 
ridge, and 12 feet ea& of triangular blaze on 6-inch oak tree. To reach from 
Harrison, go east about 4 miles on Goodwin road to  corner of F. Hall’s garden, 
opposite old barns, turn north onto wheel tracks entering gap at southwest corner 
of pasture on north side of road, follow tracks northeast across pasture 0.35 mile 
to point where trail enters woods, and follow newly cleared trail northeast 475 
yards t o  station site. Surface and underground marks are standard disk station 
marks in concrete, notes la and 7a. Upper mark projects 3 inches. Reference 
and azimuth marks are standard reference disks in concrete, note l la .  Reference 
marks project 7 inches and azimuth mark projects 5 inches. No. 1 is 61.36 feet 
from station in azimuth 246’16’. No. 2 is 50.27 feet from station in azimuth 
161’02’. Azimuth mark is in north right-of-way fence, 30 feet north of center line 
of Gladwin road, 50 feet east of southeast corner of F. Hall’s garden, about 50 
yards southeast of F. Hall’s house, and approximately 0.5 mile from station in 
azimuth 36’24’10”. 

Plane coordinates: (C), z=765,320.26 feet; y=926,710.86 feet; grid azimuth to 
azimuth mark=35’42’05“.* (E),, x=217,483.25 feet; y=926,959.41 feet; grid 
azimuth to azimuth mark=37’08 59”.* 

Williams (Gladwin County, H. C. Warwick, 1932).-About 7 miles north- 
northeast of Coleman, about 3 miles south-southwest of Beaverton, on high point 
of low ridge, on property of Jacob Williams, 5.9 meters (19 feet) north of old barn, 
and 40.3 meters (132 feet) northeast of northeast corner of concrete foundation 
under house. To reach from junction of Routes M-18 and M-80 in Beaverton, 
go south 2.5 miles on Route M-18 to four-corner intersection, and proceed west 
1.75 miles on dirt section-line road to  point where road turns right (north) t o  small 
house and barn and ends. Surface and underground marks are standard disk 
station marks in concrete, notes la and 7a. Upper mark projects about 6 inches. 
Reference and azimuth marks are standard reference disks in concrete, note l l a .  
No. 1 rojects 6 inches, is 1.8 meters (6 feet) west of 4-inch cherry tree, 2 meters 
(7 fee$ north of little-used dirt trail which runs along top of ridge from house past 
barn and on out t o  northeast, and 23.98 meters (78.7 feet) from station in azimuth 
264’58’. No. 2 projects 6 inches, is on gentle slope to  north, and 22.49 meters 
(73.8 feet) (slope) from station in azimuth 173’13’. Azimuth mark projects 8 
inches, is 6 meters (20 feet) north of center line of dirt road, 22.4 meters (73 feet) 
east of fence corner, and 0.1 mile from station in azimuth 321’47’16”. 

Plane coordinates: (E), z=274,645.34 feet; y=855,789.55 feet; grid azimuth 
to azimuth mark=322’22’46”.* (F), z=824,259.35 feet; y=857,006.61 feet; 
grid azimuth to azimuth mark=320 56’11’’.* 

Dover (Clare County, H. C. Warwick, 1932).-About 14 miles southwest of 
Gladwin, 6 miles north of Clare, in SWY, sec. 35, T. 18 N., R. 4 W., 1 foot west of 
east right-of-way fence of U. S. Route 27, 78 feet east of center line of highway, on 
top of 10-foot bank, 40 feet southeast of triangular blaze on 6-inch apple tree, and 
about 200 yards southeast of vacant house on west side of highway. Field east of 
station is stumpy cow pasture. To reach from Clare, follow U. S. Route 27 north 
5.75 miles from junction with U. S. Route 10 direct t o  station site. Surface and 
underground marks are standard disk station marks in concrete, notes la and 7a. 
Upper mark is flush with surface. Reference and azimuth marks are standard 
reference disks in concrete, note lla. No. 1 projects 3 inches, is 1 foot west of east 
right-of-way fence, and 77.28 feet from station in azimuth 179’07’. No. 2 projects 
5 inches, is 74 feet west of center line of U. S. Route 27, 1 foot east of west right-of- 
way fence, 15 feet south of telegraph pole, and 158.75 feet from station in azimuth 
66’45’. Azimuth mark projects 4 inches, is 33 feet west of center line of U. S. 
Route 27,8 feet south of telegraph pole, 1 foot east of west right-of-way fence, 150 
feet southeast of windmill, and approximately 0.25 mile from station in azimuth 
175’54’17”. 

Plane coordinates: (C), z=758,882.16 feet; y=878,118.99 feet; grid azimuth to 
azimuth mark= 175’13’25’’.* (E), x=209,820.15 feet; y=878,543.21 feet; grid 
azimuth to  azimuth mark= 176’40’06’’.* 

Coleman (Midland County, H. C. Warwick, 1932).-One mile due south of 
Coleman, 99.8 meters (327 feet) east of center line of north-and-south road, on 

This azimuth has been computed by the first formula (p. 170, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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rise in ground, approximately 44 meters (144 feet) west of &inch elm tree on right- 
of-way, about 8.9 meters (29 feet) south of center line of right-of-way, 9.3 meters 
(31 feet) east of fence corner at gate on south side of road, and 0.2 meter (1 foot) 
north of property line fence of section 32. To reach from Coleman, go south 
across railroad tracks at first crossing west of railroad station, jog left, and continue 
south 1.0 mile to  four-corner intersection. This intersection is common corner of 
secs. 29, 30, 31, and 32, T. 16 N., R. 2 W. Surface and underground marks are 
standard disk station marks in concrete, notes la and 7a. Reference and azimuth 
marks are standard reference disks in concrete, note lla. No. 1 projects 4 inches, 
is in fence line, 27.6 meters (91 feet) east of fence corner of T-fence used to  separate 
orchard from cattle driveway, and 25.49 meters (83.6 feet) (slope) from station in 
azimuth 226'50'. No. 2 projects 6 inches, is in fence line across road from station, 
13.5 meters (44 feet) west of above-mentioned fence corner, and 28.50 meters (93.5 
feet) (slope) from station in azimuth 128'14'. Azimuth mark projects 4 inches, is 
in fence line which forms southern boundary of section 30, 100 meters (328 feet) 
west of small stone house on south side of road, 10 meters (32 feet) north of center 
line of section-line road, 24 meters (79 feet) northeast of corner post just east of 
gate on south side of road, and 0.3 mile from station in azimuth 92'14'11". 

Plane coordinates: (E), s=257,160.11 feet; y=818,532.81 feet; grid azimuth to 
azimuth mark=92'52'18''.* (C), x=807,716.87 feet; y=819,320.97 feet; grid 
azimuth to  azimuth mark= 91'25'52''.* 

Little (Isabella County, H. C. Warwick, 1932).-About 6 miles south of Clare, 
9 miles north of Mount Pleasant, in NE% sec. 32, T. 16 N., R. 4 W., on land owned 
by Ernest Little, across road from and about 50 yards west of his house, 42 feet 
west of center line of road, 17 feet west of right-of-way fence, 14 feet southeast of 
southeast corner of east wing of old unoccupied log and frame house, and 18 feet 
northeast of southeast corner of south wing of log house. To reach from Mount 
Pleasant, go north 8.5 miles on U. S. Route 27 t o  crossroads at Catholic school 2 
miles north of Rosebush, proceed west 2 miles on gravel road to  crossroads with 
small white house and large barn on southwest corner, and proceed north 0.65 
mile to station site at summit of first long grade. Surface and underground marks 
are standard disk station marks in concrete, notes la and 7a. Upper mark is 8 
inches below surface. Reference and azimuth marks are standard reference disks 
in concrete, note Ila. No. 1 projects 6 inches, is on right-of-way fence line on east 
side of road, 21 feet east of center line of road, and 67.21 feet from station in azimuth 
256'27'. No. 2 projects 5 inches, is 30 feet west of center line of road, 1 foot west 
of right-of-way fence, 22 feet south of 24-inch apple tree, and 70.67 feet from sta- 
tion in azimuth 348'50'. Azimuth mark projects 6 inches, is 22 feet west of center 
line of road, 1 foot west of right-of-way fence, 250 feet east of large unpainted 
barn, and approximately 0.25 mile from station in azimuth 182'00'11''. 

Plane coordinates: (C), ~=749,023.38 feet; y=816,380.51 feet; grid azimuth to 
azimuth mark= 181'21'06''.* (E), x= 198,409.53 feet; y=817,068.83 feet; grid 
azimuth to azimuth mark= 182'47'31".* 

Supplementary points 

Mount Tomt fire lookout tower (Oscoda County, H. C. Warwick, 1932).- 
Plane coordinates: (E), ~=378,614.00 feet; y= 1,183,354.61 feet. 

Elk Hill, fire lookout tower (Oscoda County, H. C. Warwick, 1932).-Plane 
coordinates: 1 (E), ~ ~ 3 1 9 , 7 2 3  feet; y= 1,177,334 feet. (C), z=861,161 feet; 
y= 1,179,609 feet. 

Down River, fire lookout tower (Crawford County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (E), Z-258,925 feet; y= 1,170,836 feet. (C), z=800,547 
feet; y=1,171,558 feet. 

Mack Lake, fire lookout tower (Oscoda County, H. C. Warwick, 1932).- 
Plane coordinates: (E), ~=392,759.01 feet; y--1,136,171.37 feet. 

Portage Lake, fire lookout tower (Crawford County, H. C. Warwick, 1932).- 
Plane coordinates: (E), ~=205,230.35 feet; y= 1,123,937.19 feet; grid azimuth 
to  station Down Rive7=228'52'04''.1. (C), ~=748,069.50 feet; y-1,123,303.30 
feet; grid azimuth to ststion Down River=227'24'13''.3. 

Grass Lake, fire lookout tower (Kalkaska County, H. C. Warwick, 1932).- 
Plane coordinates: (C), ~=730,501.93 feet; y= 1,101,091.00 feet. (E), Z= 
187,100.60 feet; y- 1,102,178.64 feet. 

1 No check on this position. 
This azimuth has been computed by the first formula (p. 171). neglecting the second tam. 

For notes In regard to marking of stations sea p. 167. 
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Roscommon, fire lookout tower (Crawford County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=285,912.32 feet; y= 1,104,467.07 feet; grid azimuth 
to station Down River= 157’53’09’’.4. (C), x=829,220.84 feet; y= 1,105,898.03 
feet; grid azimuth to station Down River= 156’25‘21‘’.2. 

Ogemaw, fire lookout tower (Ogemaw County, H. C. Warwick, 1932).- 
Plane coordinates: 1 (E), z=343,220 feet; y= 1,089,289 feet. 

Rose City, fire lookout tower (Ogemaw County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=363,184.19 feet; y=1,069,969.96 feet; grid azimuth 
to station Zndian=47’52’03’’.8. 

Indian Springs, fire lookout tower (Roscommon County, H. C. Warwick, 
1932).-Plane coordinates: 1 (E), z=309,247 feet; y= 1,021,143 feet. (C), z= 
854,669 feet; y= 1,023,190 feet. 

Houghton Lake, fire lookout tower (Roscommon County, H. C. Warwick, 
1932).-Plane coordinates: (E), x=215,431.17 feet; y= 1,020,039.49 feet. (C), 
z=760,911.06 feet; y= 1,019,704.73 feet. 

Gladwin Game Refuge, fire lookout tower (Gladwin County, H. C. Warwick) .- 
Plane coordinates: (E), x=271,598.16 feet; y=967,473.12 feet. (C), x= 
818,392.26 feet; y = 968,580.4 1 feet. 

Harrison, fire lookout tower (Clare County, H. C. Warwick, 1932) .-Plane 
coordinates: (C), z=735,906.26 feet; y=924,259.93 feet. (E), z- 188,014.84 
feet; y=925,252.63 feet. 

Farwell, fire lookout tower (Clare County, H. C. Warwick, 1932).-Plane 
coordinates: (C), x=708,086.28 feet; y=859,348.29 feet. (E), x--158,562.96 
feet; y=861,057.32 feet. 

Clare, municipal water tank (Clare County, H. C. Warwick, 1932).-Plane 
coordinates: 1 (C), z=758,359 feet; y=846,681 feet. (E), z=208,505 feet; y= 
847,127 feet. 

Edenville, fire lookout tower (Midland County, H. C. Warwick, 1932).- 
Plane coordinates: (E), z=310,855.92 feet; y=839,040.48 feet. (C), z= 
860,882.03 feet; y=841,173:80 feet. 

Mount Pleasant Sugar Co., stack (Isabella County, H. C. Warwick, 1932).- 
Plane coordinates: (C), z=757,421.88 feet; y=771,696.14 feet. (E), x= 
205,683.84 feet; y=772,184.88 feet. 

Mount Pleasant Indian School, stack (Isabella County, H. C. Warwick, 1932).- 
Plane coordinates: (C), s=754,072.42 feet; y=771,683.62 feet. (E), z= 
202,334.95 feet; y=772,256.38 feet. 

VICINITY OF MENOMINEE 

Principal points 
Menominee R. M. No. 2 (Marinette County, Wis., C. A. Schanck, 1934).- 

In  Menekaunee suburb of city of Marinette, in southeast angle of intersection of 
Alimeda and Bird Streets, 41 feet south of center line of Bird Street, 31 feet east 
of center line of Alimeda Street, in range with north side of old vacant house, and 
27.5 feet west of northwest corner of house. Station is marked by standard 
reference disk in concrete, note l l b ,  flush with surface of ground. Station 
Menominee (see description and geographic position thereof) is 19.723 meters 
(64.71 feet) from station in azimuth 69’28’. Reference mark No. 1 and azimuth 
mark are standard reference disks in concrete, note l l b .  No. 1 projects 2 inches 
above surface of ground, is in northwest angle of intersection of Alimeda and Bird 
Streets, directly in front of front door of house, 1 foot west of sidewalk, 115.38 
feet north of station Menominee (U .  S. L. S.), and 114.82 feet from station in 
azimuth 143’37’. Azimuth mark projects 3 inches above surface of ground, is 
on west edge of road leading southeast from main part of Menekaunee suburb 
and terminating on point known as Sea Gull Bar, midway between Green Bay 
on east and Lagoon on west, 0.35 mile south of last buildings, and 0.5 mile from 
station in azimuth 306’30’30”. 

Plane coordinates: (W), z=798,945.66 feet; y= 1,309,418.93 feet; grid azimuth 
to  azimuth mark-305’41’18’’.* (C), x-24,117.53 feet; y-1,312,700.92 feet; 
grid azimuth to  azimuth mark = 307’48’48”.* 

Beach (Menominee County, C. A. Schanck, 1934).-In city of Menominee, in 
sec. 35, T. 32 N., R. 27 W. on land owned by city of Menominee, and known as 
Menominee Beach, 140 feet east of northeast corner of Lumberman’s National 
Bank Building in southeast corner of park, 85 feet west of high-water line of shore 

1 No check on this position. 
*This aiimuth has been computed by the Brst formula (p. 171), neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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of Green Bay, 26 yards east of alleyway, and 25 yards north of alleyway. Sur- 
face and underground marks are standard station disks in concrete, notes 7b and 
l a ;  upper mark is flush with surface of ground. Reference marks are standard 
reference disks in concrete, note l lb .  No. 1 projects 6 inches above ground, is 
1 foot east of northeast corner of bank building, and 138.04 feet from station in 
azimuth 75’10’. No. 2 is flush with surface of ground, 156 feet northeast of 
corner of bank building, 30 yards west of shore line, and 117.79 feet from station 
in azimuth 149’40’. Azimuth 
mark is standard reference disk set flush in concrete pier which leads out t o  Front 
Range Light, 140 yards east of fog horn on same pier, 4 feet south of north edge 
of pier, and approximately 0.6 mile from station in azimuth 307’04’51”. Follow- 
ing azimuths are from station: Menominee Lloud’s Devartment Store. tank. 128O- 

Distance between reference marks is 155.72 feet. 

I -  

OF26’‘.- Menominee, Hotel Menominee, stack; 359’1fV24”. 

to azimuth mark=306°16’02‘’.* 
Plane coordinates: (mi), z=796,513.89 feet y= 1,315,855.47 feet; grid azimuth 

(C), z=21,925.74 feet: y=1,319,224.25 feet: . .  
grid azimuth to azimuth mark=308’23‘34’’.* 

Sven (Door County, Wis., C. A. Schanck, 1934).-About 2 miles east-north- 
east of Fish Creek, about 1.2 miles south of Eagle Bluff Light House, in Peninsular 
State Park, at site of Soen observation tower. To reach from post office in Fish 
Creek, follow State Route 42 east 0.4 mile to junction with boulevard leading 
north into State Park, turn onto boulevard and go north 1.5 miles to junction 
with Skyline Boulevard, turn northeast onto this road and go 0.6 mile to  Soen 
observation tower and station site. Station is 60 feet west of center line of Sky- 
line Boulevard, 43.76 feet northwest of center of observation tower, 42 feet west- 
northwest of north leg, 35 feet northwest of west leg, and 4 feet east of fence 
along cliff. Surface and underground marks are standard station disks in con- 
crete, notes la and 7a; upper mark projects 4 inches above ground. Reference 
and azimuth marks are standard reference disks in concrete, note lla. No. 1 
projects 3 inches above ground, is along northwest edge of observation tower, 4 
feet southwest of north leg of tower, and 38.59 feet from station in azimuth 
317’36’. No. 2 projects 6 inches above ground, is 54 feet south-southwest of 
center of observation tower, about 50 feet west of center line of boulevard, 20 
feet east of fence along edge of cliff, and 62.24 feet from station in azimuth 18’44’. 
Distance between reference marks is 55.17 feet. Azimuth mark projects 8 inches 
above ground, is about 0.25 mile south of Eagle Bluff Light House, about 75 
feet east of high-water mark, 17 feet east of center line of road, and approxi- 
mately 0.5 mile from station in azimuth 195O30’05”. 

Plane coordinates: (W), x=889,821.64 feet; y=1,335,428.11 feet; grid azimuth 
to azimuth mark=194’25’48’’.* (c), z=115,902.77 feet; y=1,335,321.80 feet; 
grid azimuth to  azimuth mark=196 33’26’’.* 

Feich (Menominee County, C .  A. Schanck, 1934).-About 20 miles eaat-south- 
east of Wausaukee, Wis., about 13 miles north-northeast of Menominee, and 
about 3 miles east of Carbondale, in NE% sec. 6, T. 33 N., R. 26 W., on land 
owned by Paul Feich. To reach from junction of U. S. Route 41 and State 
Route 35 in downtown Menominee, follow U. S. Route 41 north 11.75 miles to 
County Route 338, which is side road to  east, turn east onto Route 338 and go 
3.7 miles t o  ridge and station site on south. Station is at crest of north-and- 
south ridge, 99 feet southwest of yellow “Turn” sign on side of road, 86 feet 
south of center line of County Route 338, 60 feet south of telephone pole, 57 feet 
south of south right-of-way fence, and 10 feet north of 12-inch white birch stump. 
Surface and underground marks are standard station disks in concrete, notes l b  
and 7a; upper mark is 12 inches below surface of ground. Reference and azi- 
muth marks are standard reference disks in concrete, note lla, projecting 3 
inches above ground. No. 1 is 27 feet north of center line of road, 13 feet west 
of 5-inch poplar tree, 1 foot soyth of north right-of-way fence, and 122.39 feet 
from station in azimuth 207’01 . No. 2 is 25 feet south of center line of road, 
15 feet west of telephone pole, 1 foot south of south right-of-way fence, and 
189.54 feet from station in azimuth 108’44’. Distance between reference marks 
is 239.99 feet. Azimuth mark is 150 feet west of St. Mark’s Evangelical Luther- 
an Church, 21 feet north of center line of County Route 338, and approximately 
0.2 mile from station in azimuth 96’19’30”. 

Plane coordinates: (W), z=806,229.67 feet; y=1,383,107.04 feet; grid azi- 
muth to azimuth mark=95’28’46’’.* (c): z=34,134.88 feet; y=1,386,078.45 
feet; grid azimuth to azimuth mark=97’36 42“.* 

*This azimuth has been computed by the first formula (p. 170, neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Inlet (Marinette County, Wis., C.  A. Schanck, 1934).-About 18 miles north- 
west of Marinette, about 9 miles northeast of Crivitz, and about 7 miles south- 
east of Wausaukee, in NE% of sec. 20, T. 33 N., R. 21 E., on land owned by Mr. 
Roose and occu ied by Middle Inlet lookout tower. To reach from Marinette, 
follow County %oute C north 16 miles to crossroad, turn left onto crossroad 
and go 5.8 miles to  T-intersection, turn onto road t o  north and follow it 1.4 miles 
t o  dim trail leading north into woods, then follow trail 0.6 mile to  Lookout Tower. 
Station is on high cleared flat-topped hill, about 80 feet south of highest point of 
hill, 20.48 feet south-southGast of center of Middle Inlet lookout tower, 19% feet 
southwest of southeast leg, 11 feet south of southwest leg, and at end of trail up 
hill. Surface and underground marks are standard station disks in concrete, 
notes l b  and 7a; upper mark projects 6 inches above ground. Reference and 
azimuth marks are standard reference disks in concrete, note l l b ,  projecting 10 
inches above ground. No. 1 is about’50 feet west of west slope of hill, and 69.85 
feet from station in azimuth 253’01 . No. 2 is about 10 feet east of trail on 
south slope of hill, and 92.05 feet from station in azimuth 15’29‘. Distance 
between reference marks is 140.28 feet. Azimuth mark is on south edge of cul- 
tivated field, 150 feet east of T-intersection, 100 feet east of southwest corner of 
field, 25% feet north of center line of east-and-west road, and approximately 1.0 
mile from station in azimuth 332’50’08”. To reach azimuth mark from station 
site, go 0.6 mile to county road, turn right onto road and go 1.4 mile to T-inter- 
section and azimuth mark to  east of this intersection. 

Plane coordinates: (W), z=734,367.25 feet; y= 1,386,335.74 feet; grid azimuth 
to azimuth mark =332’11’17’’.* 

Sundre (Marinette County, Wis., C. A. Schanck, 1934).-About 11 miles 
southeast of Crivitz, about 10 miles west by north of Marinette, and about 10 
miles east by north of Pound, in NE% of sec. 25, T. 31 N., R. 21 E., on land 
owned and occupied by R. E. Sundre. To reach from intersection of U. S. Route 
41 and State Route 64 in Marinette, follow Route 64 west 9.15 miles to side 
r l  road to north, turn north onto gravel road and go 1.6 miles t o  Mr. Sundre’s 

To reach from Pound, follow State Route 64 (also 
U. S. Route 141) north 1 mile to  their junction, turn east onto Route 64 and go 
10 miles t o  gravel road to north, then proceed to  station as above. Station is in 
northeast corner of Mr. Sundre’s yard, 75 yards east-northeast of house, 35 feet 
west of center line of road, 18 feet west of fence line, and 12 feet south of fence 
line. Surface and underground marks are standard station disks in concrete, 
notes I b  and 7a; upper mark is 3 inches below surface of ground. Reference and 
azimuth marks are standard reference disks in concrete, note l l b .  No. 1 pro- 
jects 7 inches above ground, is 18 feet east of center line of road, 1 foot west of 
fence line, and 73.86 feet from station in azimuth 239’29’. No. 2 projects 6 
inches above ground, is 25 feet west of center line of road, 15 feet northwest of 
12-inch birch tree, and 79.04 feet from station in  azimuth 348’54’. Distance 
between reference marks is 124.85 feet. Azimuth mark projects 5 inches above 
ground, is on east edge of field, 200 yards south of farmhouse, 30 feet west of 
center line of gravel road, 1 foot east of fence line, and approximately 0.4 mile 
from station in azimuth 250’12’20”. 

Plane coordinates: (W), z=739,375.55 feet; y=1,324,276.07 feet; grid azimuth 
to  azimuth mark=249’32’53”.* 

ouse on left and station site. 

‘ 

Supplementary points 
Stephenson Lookout (Menominee County, c. A. Schanck, 1934) .-About 1.3 

miles east-northeast of Stephenson, 0.35 mile east of right-angle turn in Menom- 
inee County Route 352, and near north end of top of low hill. Point observed 
was center of fire lookout tower of Michigan Department of Conservation, stand- 
ard, square, skeleton steel tower with enclosed cabin on top about 85 feet above 
ground. 

Plane coordinates: (W), z=801,159.42 feet; y=1,430,863.09 feet. (C), x= 
30,846.51 feet; y=1,433,997.19 feet. 

Menominee, pierhead front range light (Menominee County, C .  A. Schanck, 
1934).-On end of concrete breakwater extending into Green Bay from Ann 
Arbor Ferry slip, in southeast part of city of Menominee, on north side of mouth 
of Menominee River where it empties into Green Bay, and about 325 yards east 
of shore line of Bay. Point observed was center of fixed red harbor light on top 
of concrete tower. 

‘This azimuth has been computed by the first formula (p. 1 7 0 ,  neglecting the second term. 
For notes in regard to marking of stations see p. 167. 
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Plane coordinates: (W), z=800,616.03 feet; y= 1,313,223.92 feet. (C), z= 

25,928.12 feet; y=1,316,441.92 feet. 
Menominee, Epiphany Church, spire (Menominee County, C. A. Schanck, 

1934).-In city of Menominee, on Ogden Avenue at intersection of Jenkins Ave- 
nue. Tall, slim, octagonal spire surmounted by ball and cross, on square red- 
brick belfry, roof of belfry merging into octagonal shape of spire; where square 
and octagonal roofs meet there are four dormers with gables and louvres, with 
small cross on each. This is most prominent spire 
in Menominee. 

Plane coordinates: (W), x=793,077.37 feet; y=1,317,012.61 feet. (C), z= 
18,533.98 feet; y= 1,320,508.30 feet. 

Menominee, Menominee County Courthouse, tower (Menominee County, C. A. 
Schanck, 1934).-In city of Menominee, in  park on Ogden Avenue directly oppo- 
site intersection of Jane Street. Square white tower rises from center of courthouse 
building, and has large louvered belfry with massive cornice and curving roof 
surmounted by ornamental iron weather vane on top of massive finial; curving 
roof has blind arch on each side. Courthouse erected in 1909. Point observed on 
was ornamental iron weather vane which marks center of tower. 

Plane coordinates: (W), z=793,487.25 feet; y=1,316,778.11 feet. ( C ) ,  z= 
18,934.92 feet; y= 1,320,258.72 feet. 

Menominee, Lloyd’s Department Store, tank (Menominee County, C. A. 
Schanck, 1934).-1n city of Menominee, on Sheridan Road, on top of southwest 
corner of four-story department store building. Point observed was finial on red 
wooden water tank with conical top; tall wooden finial is at center and is braced 
with ornamental wood moulding. At base of tank is platform with railing. Tank 
is supported above building by short four-legged girder structure. Large sign, 
“Lloyd’s,” i s  on top  of building a short distance from tank. 

Plane coordinates: (W), z= 795,589.56 feet; y= 1,316,559.91 feet. (C), z= 
21,028.05 feet; 1,319,962.63 feet. 

Menominee, h: & M. Paper Co., plant No. 2, tank (Menominee County, C. A. 
Schanck, 1934).-In southwestern part of city of Menominee, on Erdlitz Avenue 
at head of Ogden Avenue, and at plant No. ’2 of M. & M. Paper Go. which is 
beside Menominee River. Point observed was center of high, black water tank 
having conical roof with ball on t o p  marking center, and spherical bottom with 
platform and railing at base of tank; there is also platform and railing where feed 
pipe joins tank. Tank is lettered “M. I% M. Paper Co. Plant No. 2,” is about 100 
feet hieh. and was built in 1923. 

Church wm erected in 1892. 

Pla& boordinates: (W), x=787,584.27 feet; y= 1,316,807.07 feet. (C), z= 
13,036.05 feet; 1,320,506.70 feet. 

Menominee, k%kin-Morainville Paper Co., stack (Menominee County, C. A. 
Schanck. 1934) .-In extreme southeasterly Part of city of Menominee, short 
distancewest of Green Bay, at Menominee River, at pow& house at rear of plant of 
Hoskin-Morainville Paper Co., which is large concrete building located on Sheridan 
Road at Menominee River. Point observed was center of tall concrete stack, 
about 125 feet high, with slight flaring top and series of vertical indentations ~. 
about top. Stack-erected in  i920. 

Plane coordinates: (W). z=798.141.47 feet: II= 1.313.324.28 feet. ( C ) ,  z= . ”  . , . . .  
23 458.60 feet. 1,316,634.02 feet. 

Menornine:, IfI=oskin-Morainville Paper. Co., tank (Menominee County, C. A. 
Schanck, 1934).-In extreme southeasterly par t  of city of Menominee, along north 
shore of Menominee River, at plant of Hoskin-Morainville Co.,  which is located 
between Sheridan Road and west shore line of Green Bay. Point observed was 
center of black water tank, about 80 feet high, with conical top having ball at 
center. Tank has platform and railing at base, is supported by four-legged girder 
structure on south side of long concrete building, and has prominent collar connec- 
tion where feed pipe connects t o  tank. Tank erected in 1921. 

Plane coordinates: (W), z=797,981.01 feet; y=1,313,383.07 feet. (C), z= 
23,300.40 feet; y= 1,316,698.73 feet. 

Menominee, Superior Sugar Refining Co., brick stack (Menominee County, 
C. A. Schanck, 1934).-In city of Menominee, on Sugar Island, near mouth of 
Menominee River, at plant of Superior Sugar Refining Co., and beside large red- 
brick factory building. Point observed was center of very large red-brick stack 
which is about 100 feet high and has very pronounced flare at top. Stack was 
erected in 1902. 

(C), z= 
19,922.41 feet; y= 1,317,418.24 feet. 

Plane coordinates: (W), %=794,579.22 feet; y=1,313,976.69 feet. 

For notes in regard to marking of stations see p. 167. 
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Menominee, Superior Sugar Refining Co., concrete stack (Menominee County 
C. A. Schanck, 1934).-In city of Menominee, on Sugar Island, near mouth of 
Menominee River, at plant of Superior Sugar Refining Co., and short distance to  
east of two banks of low steel stacks. Point observed was center of tall, concrete 
stack about 100 feet high, and having wide collar near top. Stack was erected 
in 1908. 

Plane coordinates: (W), z=794,124.31 feet; y=1,314,108.23 feet. (C), z= 
19,472.61 feet; y =  1,317,566.61 feet. 

Menominee, John Davis School, stack (Menominee County, C. A. Schanck 
1934) .-In city of Menominee, on Broadway Avenue near Holmes Avenue. Point 
observed was center of stack of heating plant of school. 

Plane coordinates: (W), ~ ~ 7 9 2 , 4 5 1 . 7 0  feet; y= 1,317,864.61 feet. (C), z= 
17,940.22 feet; y =  1,321,383.08 feet. 

Menominee, Christ Evangelical Lutheran Church, spire (Menominee County 
C. A. Schanck, 1934).-In city of Menominee, on Dunlap Avenue near State 
Street. Point observed was center of tall, slim, octagonal, green-shingled spire 
with four principal sides and four minor ones, having at top series of ornamental 
copings surmounted by gilded wooden cross. At  midsection an equilateral gable is 
on each of four principal sides, and at base of spire are  four small dormers, each 
with horizontal louvres. Surmounting four corners of tower under spire are four 
conical finials with ball atop each. Inscription on church reads “Ev. Luth. 
Christus Kirche.” 

Plane coordinates: (W), z=794,264.97 feet; y= 1,317,338.25 feet. (C), z= 
19,733.00 feet; y= 1,320,789.72 feet. 

Menominee, St. Adelbert’s Church, spire (Menominee County, C. A. Schanck, 
1934).-In city of Menominee, at southwest corner of Broadway and Holmes 
Avenue. Point observed was center of spire, which is painted black, has gold 
colored cross at apex, is on top of church, and is about 90 feet high. 

Plane coordinates: (W), ~ ~ 7 9 2 , 1 2 6 . 0 3  feet; y- 1,317,800.18 feet. (C), zr= 
17,612.33 feet; y- 1,321,330.77 feet. 

Menominee, Lloyd Manufacturing Co., tank (Menominee County, C. A. 
Schanck, 1934).-1n extreme northern section of Menominee, near northern 
city limits, at plant of Lloyd Manufacturing Co., which is located t o  east of U. S. 
Route 41 and to west of Green Bay. Tank is at rear of plant, near two taller 
eteel stacks, and on rear of long low brick building. Point observed was tall 
finial on center on top of wooden water tank, painted black, about 70 feet high, 
lettered “Lloyd Loom Products,” and having conical, green top. 

Plane coordinates: (W), z-793,961.98 feet; y= 1,323,733.67 feet. (c) ,  z- 
19,667.47 feet; y- 1,327,193.01 feet. 

Chambers Island Lighthouse (Door County, Wis., C. A. Schanck, 1934).-On 
west side of Chambers Island in Green Bay, about 13 miles northeast of city of 
Menominee, Mich., and about 7% miles northwest of town of Fish Creek, Wis. 
Point observed was center of flashing white light on lighthouse. 

Plane coordinates: (W), z-857,060.74 feet; y-1,352,39733 fect. (C), x- 
83,793.86 feet; y= 1,353,497.09 feet. 

Marinette, M. & M. Paper Co., plant No. 1, tank (Marinette County, Wis., 
C. A. Schanck, 1934).-In northwestern section of city of Marinette, between 
Riverside Avenue and Menominee River, at plant No. 1 of M. & M. Paper Co. 
Point observed was center of high, black water tank having conical roof with 
ball on top marking center, and spherical bottom with platform and railing at 
base of tank;  there is also platform and railing where feed pipe joins tank. Tank 
is lettered “M. & M. Paper Co. plant No. 1,” is about 100 feet high, and was 
built in 1923. 

Church and spire were built in 1905. 

~~ ~. ~ 

Plane coordinates: (W), z.=784,012.93 feet; y--1,315,885.37 feet. (C), z= 
9,432.35 feet; y= 1,319,717.98 feet. 

Marinette, M. & M. Paper Co., plant No. 1, stack (Marinette County, Wis., 
C. A. Schanck, 1934).-In northwestern section of city of Marinette, between 
Riverside Avenue and Menominee River. about center of Dlant No. 1 of M. & 
M. Paper Co. Point observed was center of very plain, b&-brick stack, rather 
thick at base, and about 100 feet high. 

Plane coordinates: (W), z-783,637.28 feet; y= 1,316,020.24 feet. (C), z= 
9,061.91 feet; y- 1,319,866.72 feet. 

Marinette, Evangelical Lutheran Church, steeple (Marinette County, wis., 
C. A. Schanck, 1934.)- 

Plane coordinates: (W), z=790,099.46 feet; y= 1,311,662.39 feet. 
15,359.15 feet; y= 1,315,271.34 feet. 

(c) ,  z= 

For notes in regard to marking of stations see p. 167. 
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Marinette, tall steel stack (Marinette County, Wis., C. A. Schanck, 1934).- 

I n  eastern section of city of Marinette, adjacent to  Menominee River, at lumber 
yard on Main Street. Point observed was center of tall stack of light steel 
construction, about 100 feet high. 

Plane coordinates: (W), z-795,784.60 feet; y= 1,311,763.39 feet. (C), z= 
21,045.08 feet; y- 1,315,161.39 feet. 

Marinette, Pioneer Presbyterian Church, spire (Marinette County, ’ Wis., 
C. A. Schanck, 1934).-In city of Marinette, at corner of Church and Newberry 
Streets. Point observed was center of tall, slim octagonal spire, covered with 
green asbestos shingles, and having ornamental iron finial at top; i t  surmounts 
square tower with open arched belfry which is above main wooden church structure. 

Plane coordinates: (W), z=790,667.38 feet; y= 1,312,681.36 feet. (C), z- 
15,964.56 feet; y= 1,316,268.72 feet. 

Marinette, Gram Methodist Episcopal Church, spire (Marinette County, Wis., 
C. A. Schanck, 1934).-In city of Marinette, on Main Street just east of business 
district. Point observed was finial about 75 feet high on top of square, pyram- 
idal, slate-roofed spire with red metal edges, which surmounts red-brick tower 
with large open belfry having two large gothic-arched openings on each side. 

Plane coordinates: (W), z=789,989.14 feet; y= 1,313,499.88 feet. (C), z= 
15,317.04 feet; y=1,317,111.97 feet. 

Marinette, Lauerman’s Department Store, tank (Marinette County, Wis., 
C. A. Schanck, 1934).-In city of Marinette, a t  corner of Hall Avenue and Main 
Street, on short brick parapet on roof of three-story building housing Lauerman’s 
Department Store. Tank is slim, gray, wooden tank lettered with large “L” 
and has conical, green top with very prominent, conically-shaped finial at center. 
Point observed was center of tank. 

Plane coordinates: 1 (W), z=789,078 feet; y=1,313,766 feet. (C), z=14,416 
feet; y= 1,317,411 feet. 

Marinette, French Church of St. Joseph, statue on dome (Marinette County, 
Wis., C. A. Schanck, 1934).-In city of Marinette, at intersection of Carney 
Boulevard and Stanton Street. Church was erected in 1881, and has stone tablet 
above doorway which is inscribed “Eglise Francais de St. Joseph.” Point 
observed was center of statue of St. Joseph on top of silvered dome which rises 
from round tower having alternate wide silver panels and narrow dark panels- 
giving appearance of open-columned cupola from distance. 

feet; y= 1,314,895 feet. 

1934).-1n citv of Marinette. on Elizabeth Avenue near Ninth Street. 

Plane coordinates: 1 (W), z=791,355 feet; y=1,311,333 feet. (C), z=16,602 

Marinette, Sacred Heart Church, spire (Marinette County, Wis., C. A. Schanck, 
Point 

observed was ;enter of octagonal spire which is painted silver at top and bottom 
leaving center portion wide black band; has ornamental coping at top surmounted 
by gilded wooden cross’ base is square red-brick tower with triangular gable and 
cornice on each side. 

Plane coordinates: 1 (W), z=792,723 feet; y=1,310,560 feet. ( C ) ,  z=17,940 
feet; y=1,314,072 feet. 

Marinette, Marinette County Courthouse, dome (Marinette County, Wis., 
C. A. Schanck, 1934).-In cil of Marinette, on top of center of courthouse 
building which faces on Hall Jtreet at Court Street. Dome is square, dome- 
shaped roof with gilded weather vane at center and small glass window in each 
side; i t  rises from square gray stone tower which has two columns on each face 
with horizontal louvres between columns. Point observed was center of gilded 
weather vane on top of dome. 

(C), z=13,678 

bhurch was erected in 1893. 

Plane coordinates: 1 (W), x=788,328 feet; y=1,314,077 feet. .~ 
feet; y= 1,317,751 feet. 

of town of Fish Creek. on Skyline Boulevard in Peninsular State Park. 
Sven Observation Tower (Door County, Wis., C. A. Schanck, 1934).-North 

Tower is 
about 50 feet high, and overlooks Green Bay. Point observed was center of 
observation tower. 

Plane coordinates: (W), z=889,849 feet; y=1,335,394 feet. (C), z=115,929 
feet;.y= 1,335,287 feet. 

Middle Inlet lookout tower (Marinette County, Wis., C. A. Schanck, 1934).- 
About 9 miles northeast of Crivitz, 18 miles northwest of Marinette, in NE+$ 
sec. 20, T. 33 N., R. 21 E., on land owned by Mr. Roose. Center of the tower is 
20.48 feet north-northwest of station Inlet (see description thereof). 

Plane coordinates: 
1 No check on this position. 
For notes in regard to marking of stations see p. 167. 

(W), 2=734,373 feet; y=1,386,355 feet. 
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Eagle Bluff Lighthouse (Door County, Wis., C. A. Schanck, 1934).-North of 
This 

Point observed on was center of light about 
Triangulation station Eagle Bluff (U. S. L.S.) (see description and 

(C), z=116,604 

town of Fish Creek and about 50 feet southeast of shoreline of Green Bay. 
lighthouse was constructed in 1868. 
60 feet high. 
geographic position thereof) is 130.45 feet from center of lighthouse. 

feet; y=1,340,631 feet. 
Plane coordinates: * (W), z=890,325 feet; y=1,340,760 feet. 

U. 9. LAKE SURVEY STATIONS NOT RIGIDLY ADJUSTED 

Keweenaw Point, middle base (U. S. L. S.) (Baraga County, U. S. Lake Survey 
1871) .-About midway between stations Keweenaw Point, north base ( U .  S. L. S.) 
and Keweenaw Point, south base ( U .  S. L. S.) (see descriptions thereof). Marked 
by single stone post. In 1929 i t  was reported that this station wm destroyed in 
building the highway from L’anse to Houghton.7 

Copper Harbor latitude mark (U. S. L. S.) (Keweenaw County, 0. B. Wheeler, 
1865).-About 1 mile east of Copper Harbor and just north of Fort Wilkin’s 
Marked by pine post. Stone post marked “S” is just outside fort fence, 71.29 
meters (233.9 feet) (2.31” of latitude) south of the observatory post, and cross on 
rock near water’s edge is 157.25 meters (515.9 feet) north. In  1934, cross on 
rock was reported recovered.‘ 

St. Ignace (U. S. L. S.) (Thunder Bay District, Ontario, Canada, U. S. Lake 
Survey, 1867; 1872).-Near north shore of Lake Superior, on east end and highest 
part of Isle St. Ignace. Small piles of rock 
were placed at corners of station tower, and as rock in immediate vicinity is 
destitute of vegetation, site can be easily identified. Station is also called 
“Isle Saint Ignace” by U. S. Lake Survey.? 

Tip Top (U. S .  L. S.) (Thunder Bay District, Ontario, Canada, U. S. Lake 
Survey, 1867; 1871).-On northeast shore of Lake Superior, about 8 miles north- 
east of Simmons’ Harbor (harbor is about 10 miles north of Otter Head). Marked 
by brass frustum leaded into solid rock. Over this frustum was placed tripod 
about 3 feet high, loaded with stones to  keep i t  in position. Reference marks 
are boulders, at following distances and bearings from station: 94.6 feet, N: 46’24’ 
W.; 68.5 feet, N. 85’ W.; and 274.0 feet, S. 71’28’ W. Southwest bould’er is a t  
highest point of hill, and there is some soil in its vicinity. Near station, rock is 
slightly lower and destitute of soil.7 

Michipicoten (U. S. L. S.) (Thunder Bay District, Ontario, Canada, U. S. Lake 
Survey, 1869; 1871) .-On northwest side and highest part of Michipicoten Island. 
Approached from mining company’s landing on northwest coast. Marked by 
cross cut in solid rock. Reference mark is stone post, 120.25 feet from station 
and bearing S. 44’04’ W. In  1894 i t  was reported that mark could not be iden- 
tified.? 

Paugon (U. S. L. S.) (Thunder Bay district, Ontario, Canada, U. S. Lake 
Survey, 1869).-On northeast shore of Lake Superior, nearly due north of east 
end of Michipicoten Island. 

Batchewana middle base (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1895).-On neck of land near east end of Batchewana Island, near 
line between Batchewana east base (U .  S.  L. S.) and Balchewana west base (U .  S. 
L. 8.) (see descriptions and geographic positions thereof). Marked by stone.? 

Robbins (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1895).-On west 
shore of Whitefish Bay, about 3 miles south of Shelldrake River, and 20 feet from 
edge of bluff. Marked by %-inch drill hole in flat fleld stone with letters “U. S.” 
cut on it, 2 feet below surface of ground.? 

Salt Point (U. S.  L. S.) (Chippewa County, U. S. .Lake Survey, 1896).-About 
9 miles west of Iroquois Island, on extremity of point of land on south shore of 
Whitefish Bay, about 30 feet from shore. Marked by %-inch drill hole between 
letters “U. S.” in top of cut stone post, projecting 3 inches above ground.? 

’ 

Phillips (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 
1893).-About 9 miles east of Ecoba (station on Canadian Pacific Ry.), about 1 
mile north of lake on land owned by Hugh Phillips, and supposed to be on lot 4 
of third concession, Coffin Addition, Aberdeen Township. Marked by %-inch 
hole in cut stone, top of which is 3% feet below surface of ground. Reference 
marks are 4 field boulders with crosses and letters “U. S.” on them, approximately 
north, east, south, and west, each 25 feet from station, and 35.25 feet apart, 

Marked by cross cut in solid rock. 

Marked by brass pin set into surface rock.? 

1 No check on this position. 
1 For plane coordinates consult index. 
For notes in repard to  marking of stations see p. 167. 
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making an exact square. A 24-inch maple tree is 64 feet from station, bearing 
S. 8 5 O  44’ E.7 

South Gros Cap (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1893; 1894).-On rock bluff on west edge of Gros Cap Mountain. Marked 
by  %-inch drill hole in rock which projects slightly in hollow of ledge. Station 
also called Gros Cap by U. S. Lake Survey.’ 

Middle Pancake (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-On edge of bluff at north side of Pancake Bay, about 200 feet 
from shore. Marked by stone.’ 

South Pancake (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-About 2 miles north of Corbeil Point Light, on small point on 
shore of Pancake Bay. Marked by %-inch drill hole and letters “U. S.” cut  in 
top of large flat rock, set 12 inches below surface of ground in pile of broken 
rock.7 

East Bay (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 
1895).-On west wide of small island at east end of Batchewana Bay. Marked 
by %-inch drill hole and letters “U. S.” cut  in solid rock.’ 

Rock (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 
1895).-On top of solid rock point on west side of small bay at southeast end of 
Batchewana Bay. Marked by %-inch drill hole and letters “U. S.” in solid 
rock.? ’ 

Sand Point (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 
1895).-On long sandy point projecting from north shore of Batchewana Bay 
toward east end of Batchewana Island. Marked by cross cut  in top of dressed 
stone post, projecting about 6 inches above ground.7 

Steamboat Island (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-On east side of Steamboat Island, near North Sandy Island. 
Marked by stone.? 

North Sandy (1868) (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1868; 1895) .-In Whitefish Bay, on west side of North Sandy Island 
on top of bluff, near edge of timber. Marked by lead-filled hole in cut  stone, 
with letters “U. S.” cut in to  surface which is 2 feet below surface of ground.7 

South Sandy (U. S. L. S.) (llgoma District, Ontario, Canada, U. S. Lake Survey, 
1895).-On south end of South Sandy Island. 

South Shore (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-On birch point on south shore of Batchewana Bay. Marked 
by stone post.7 

Rudder Head (1895) (U. S .  L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1895).-On shore at north end of Rudder Head Point. Marked 
by %-inch drill hole and letters “U. S.” in rock.’ 

Rudder Head (1868) (U. S. L. 5.) (Algoma District, Ontario, Canads, U. S. 
Lake Survey, 1868; 1895.-On point north of Maple Island. 

Maple Island (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-On west shore of Maple Island, about 40 feet from water’s edge. 
Marked by drill hole between letters “U. S.” in top of field stone, top of which 
is 6 inches below surface of ground. Reference mark is large boulder with cross 
and letters “U. S,” cut in top, 104.2 feet from station bearing N. 6’ W. Corbeil 
Point light bears N. 9’33‘ W. from station.? 

Goulais Point (1868) (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1868; 1895).-On west side of point of land forming Goulais Bay, 
about midway between south end of Goulais Point and bay back of Maple Island, 
and on top of bank about 20 feet from beach. 

Goulais Point (1895) (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. 
Lake Survey, 1895).-Near end of point separating Goulais Bay from Whitefish 
Bay, about 30 feet from shore. Marked by  %-inch drill hole between letters 
“U. S.” cut  in top of 6- by 6- by 24-inch stone, top of which is about 6 inches below 
surface of ground.’ 

Crawford (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake Survey, 
1895)._About mile west of Crawford’s Landing, about 1% mile northeast of 
Corbeil Point Light, on edge of bluff near shore. Marked by cross on dressed 
stone, with letters “U. S.” cut  on side, top of stone projects 6 inches above 
ground.7 

North Parisian (U. S. L. S.) (A1 oma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-On north end of Sarisian Island. Marked by stone. U. S. 

. 

Marked by stone.7 

Marked by stone.7 

Marked by stone post.? 

7 For plane mrdinates consult index. 
For notes in regard to marking of stations sea p. 167. 

77729”--59-22 
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Lake Survey reports that  this station is within 2 or 3 feet of station North Parisian 
(1868) .7 

South Parisian (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895).-0n south end of Parisian Island. Marked by &foot wooden 
post set 4% feet in ground.’ 

North Gros Cap (U. S. L. S.) (Algoma District, Ontario, Canada, U. S. Lake 
Survey, 1895) .-On rock oint projecting into Whitefish Bay and forming southern 
limit of Goulais Bay. J a r k e d  by %-inch drill hole surrounded by 6-inch triangle 
cut  in  solid rock. Reference marks are crosses cut  in rock with letters “U. S.” 
cut  near them, and are at following distances and bearings from station: 43.22 
feet, approximately east; and 70.75 feet, S. 60’ E.7 

Taquamenon Island (U. S. L. S.) (Chippewa County, U. S. Lake Survey, 1868; 
1895).-On west side of Tequamenon Island. Marked by cross cut  on large 
bofllder. 

Emerson (U. S .  L. S.) (Chippewa County, U. S. Lake Survey, 1895).-On sand 
bank at south side of mouth of Tequamenon River. 

U. S. Lake Survey reports also call this station “Tequamenon.” 

Marked by stone.7 

PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS. NOT RIGIDLY 
ADJUSTED 

Lake Superior 

Feel 
63,128 

I, 962,755 

644,957 
1,056,935 

522,537 
1, OSO, 405 

835,591 
I ,  905,909 

826,930 
1,836,750 

840,063 
1,840,515 

840,623 
1,840,638 

Station 

Fed 
..._._.___ 
____._____ 

____. - - - - - 
___.._____ 

._________ 
_____.____ 

_________. _ _ _ _  _ _  - ~ -. 

._________ 

._________ 

_ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ -  
....._____ 
____._____ 

Michigan Island Lighthouse 

Franklin shaft house No. 2 

Lamson’s tree (U. 8.  L. S.).. 

(U. s. L. S.). 

(U. s. L. 6.) 54,116 
1,859,541 

101,934 
1,866,144 

193,459 
1,901,914 

101,939 
2,279,825 

146,152 
2,291,365 

208,531 
2,315,601 

220,474 
2,322,428 . 

639,638 
2,407,323 

541,745 
2,402,433 

543,258 
2,396,353 

570,065 
1,971,729 

700,218 
2,154.428 

736,572 
2,169,011 

787,908 
2,160,103 

Granite Island Lighthouse 

Observatory post Thones 

Marquette Catholic Church 

Marquette, dome of City 

Marquette, M. E. Church 

Marquette, old schoolhouse 

Marquette Lighthouse (17. 

Carp (U. S. L. S.) _ _ _ _ _ _ _ _ _ _  

(U. 6 .  L. S.). 

Hill (U. 8. L. S.j. 

(U. s. L. SJ. 

Hall (U. 6 .  L. S.). 

(U. 8. L. S.). 

(U. s. L. S.). 

6 .  L. S.). 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _  
____._ _ _ _ _  
___. _ _  _ -__  
_ _ _  _.___._ 
___.._ __._ 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
___.___-._ 
___.___.._ 

.__ -. - _ _  .. 
____.___._ 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
___..__.__ _ _  _ _ _ _  - - .- 
.__.....__ 
.__.______ 

_ _ _ _ _ _ _ _ _ _  
._________ 

____.__.-_ _ _  _..----_ 

_ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ -  
.._.._____ 
._________ 

____. _ _  - _ _  _ _ _  .._____ 

Schoolcraft County, Mich.: 
NE. corner ofsec. 27, T. 46 
N.,R.19 W.(U.S.L.S.). 

845,683 
1,842,539 

844.909 
1,831,260 

___._.___. 
.._._.____ 

Schoolcraft County, Mich.: 
SE. corner of sec. 4, T. 45 
N., R.20 W. (U. S.L.S.). 

Delta County: NW. corner 
of NE. quarter of sec. 16, 
T . 4 2 N . , R . 1 9 W . ( U . S .  
L. S.). 

_ _ _ _  _ _ _ _ _ _  
___....___ 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
270,891 

1,773,592 

r coordinate; B coor- 
dinate 

I- 

841,710 _ _ _ _ _ _ _ _ _ _  
1,842,013 ___.____ 

842,557 ._________ 
1,842,086 .______ _ _ _  I 

.____.____I 233,775 
_____.____ 1,758,087 

1 For plane coordinates consult index. 
For notes in regard to marking of stations see p. 167. 

Station 

Delta County: SE. cornerof 
see. 12, T. 38 N., R. 23 W. 

A091. Qillman (U. 9. L. S.), 

Little Qirls Point, stake 57, 

A1871. Presque Isle River 

022. Qillman (U. S. L. S.), 

A l .  Lt. Rodgers 1868 or 

069. Lt. Rodgers (U. S. L. 

053%. Lt. Rodgers (U. 9. 

AX’ (U. S. L. S.) ___-------  

(U. 6 .  L. S.). 

1868. 

Qillman (U. 8. L. S.). 

(U. s. L. S.). 

1868. 

Gillman (u. S. i. s.).’ 

S.), 1868. 

L. S.), 1868. 

Isle RoyalLighthouse (U. 8. 

APoint (U. 8. L. 9.) 

L. S.). 

Eeweenaw Point middle 
base (U. 8. L. k), 1871, 
1. 1929 (d. m.). 

Mount Houghton (U. S. L. 

East B l a  (U. 6 .  L. S.), 1865 

S.), 1867,l. 1934. 

Manitou Island Lighthouse 
(U. 8. L. S.), 1865. 

r coordinate; 8 coor- 
dinate 
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Lake Superior-Continued 

660,258 
2,168,956 

Station 

__._..__ _ _  
.___._____ 

West Bluff (U. S. L. S.), 
1865.1. 1934. 

656,993 
2,176,266 

646,221 
2,173,594 

Montreal (U. 8. L. 8.1, 1865. 

______.___ 
______..__ 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  

Gilver Creek (U. 8. L. S.), 
1865. 

879,760 
2,073,185 

567,730 
1,954,050 

586,694 

573,792 
1,916,898 

1,950,899 

583,895 

583,684 

1,997,044 

1,997,031 

C (U. 8. L. S.), 1865 

- ____..__ 
____....__ 

______.___ 
______..__ 

____.._.__ 
-----.___- 

____..____ 
______.___ 

_____.___- 
______..__ 

______..__ 
______..__ 

D (U. 6. L. S.), 1865 _ _ _ _ _ _ _ _  
016. Gillman (C. 6. L. S.). 

A (U. S. L. S.), 1865 _ _ _ _ _ _ _ _  

687,551 
1,992,362 

651,186 
1,993,520 

687,515 
1,992,331 

662,305 
2,101,031 

2,128,008 
699,344 

756,659 
2,152,969 

780, Mo 
2,155,695 

Copper Harbor astronomic 
station (U. S. L. SJ, 1865. 

.____.____ 

..________ 

_______.__ 
.-- - - - - ~ _ _  
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _-. 

_______... 
_---_..--- 

_ _ _ _  - - - ~ _ _  
.._.___.-- 
._____.___ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ - -  
_____.__.. 

Huron Island Lighthouse 

Point Abbeye (U. 9. L. S.), 

Huron Island (U. S. L. S.), 

Tobacco River (U. S. L. S.), 

Bete Oris (U. 8. L. S.), 1867 

Keweenaw (U. S. L. S.), 1867 

Manitou Island (U. S. L. 6.) 

(U. s. L. S.). 

1867. 

1867. 

1867. 

1667. 

CENTRAL 
ZONE 

698,628 , 1,921,386 

_ _ _ ~  

z coordinate; v coor- 
dinate 

EAST 
ZONE 

176,561 
1,923,104 

WEST 
ZONE 

Feet 
706,107 

2, 175,885 

712,539 
2,166,418 

2,171,125 

720,059 
2,179,146 

719,534 
2, 174, OOO 

715,365 
2, 179,243 

717.531 
2,176,934 

718,678 
2,176,683 

729,497 

Michipicoten (U. S. L. S.) 
Canada), 1869, p. 1. 1894 

d .  m.). 

Paugon (U. 6. L. 9.) (Can- 
ada), 1869(d.m.). 

Batchewana middle base 
(U. S. L. S.) (Canada), 
1895 (d. m.). 

Station 

467,322 _.____._._ Rohbins (U. 5. L. S.), 1895 679,806 156,447 
2,280,597 .-_____ _ _ _  (d. m.). 1,872,464 1,874,692 

Sal t  Point (U. 5. L. S.), 1896 ____..__.__ 198,932 
542,670 _______.-. (d. m.). __--__. _-- -  1,813,947 

2,353,909 ________._ 

_._________ 299,021 
~ _________. 1,965,014 

Copper Harbor latitude 
mark (U. 6. L. S.), 1865. 

B (U. 8. L. S.), 1865 _______.. 

Copper Harbor Lighthouse 

Mount Bohemia (U. S. L. 

(U. 6. L. S.), 1865. 

S.), 1865,l. 1934. 

Mount Lookout (U. S. 
L. 8.) 1865 (Bald Pate, i. 1934. 

OCXXI (U. 8. L. 6.) --.--.. 

Eagle Harbor Lighthouse 
(U. 8. L. S.). 

Keweenaw Bay  

Stannsrd Rock day beacon 

Schultz (1865) (U. S. L. S.1- 

Au Village (U. S. L. S.), 1865 

(U. S. L. S.), 1867. 

Bendery (1865) (U. S. L. S.)- 

Portage Entry Lighthouse 

Crebassa latitude post 

(U. s. L. S.). 

(U. s. L. S.). 

Lake  Superior 

CENTRAL I ZONE I FJg 11 
Tip Top (U. 8. L. S.) (Can- Whitefish Point latitude 

ada), 1867, r. 1871 (d. m.). post (U. 9. L. S.), 1867. 

z coordinate; v coor- 
dinate 

I 

l- 

719,979 ._._....__ 
2,176,339 ____....__ 

720,003 ___._____- 
2,179,163 ______.___ I 

682,393 _____.____ 
2,148,630 _ _ _ _ _ _ _ _ _ _  I 
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z coordinate; u coor- 
dinate 

Station 
CENTRAL EAST 

ZONE ZONE 

Feet Feet 

-- 
Lake George Lighthouse ....___.... 378,445 

(U. 6. L. S.), 1893. _._.____._. 1,790,392 

Station 

Gault Ste. Marie, Observa- 
tory, west pier (U. S. L. 
S.), 1893 (d. m.). 

Round Island (U. S. L. S.), 

Garden Bluff (U. 6. L. S.) ,  

Chi pews Point (U. S. L. 

St. Vidal Point (U. 8. L. S.), 

Middle Blufl (U. S. L. S.), 

Indian Point (U. S. L. S.), 

Stony Point (U. S. L. S.), 

ValentinePoint (U.S.L.S.), 

Porcupine Point (U. 8. L. 

Fishdam (old) (U. S. L. S.), 

St. Vidal Island (U. 8. L. 

Sand Point (U. S. L. SJ, 1863. 

Q (south) (U. S. L. S.), 1863 

1864. 

1864. 

s.p, 1864. 

1864. 

1864. 

1864. 

1864. 

1864. 

S.), 1864. 

1964. 

S . ) ,  1864. 

241,002 
1,550,002 

275,375 
1,561,940 

220,926 
1,540,080 

236,318 
1,567,078 

265,980 
1,541,170 

253,034 
1,584,111 

271,079 
1,581,697 

298,6&4 
1,585,105 

283,778 
1,596,533 

298,431 
1,601,487 

242,309 

169,532 
1,549,807 

184,632 
1,535,587 

1,568,983 

Boyers Bluff (old) (U. S. 
L. 6. )  Wis., 1864. 

.. _.._ _ _  _ _  

.- - . - ~  _ _ _ _  

. __.______ 

._________ 

. - - - _ _ _  _ _  - 

.- _ _ _ _  ~ _ _  - 

.______.__ 

.________. 

._____ .. -. 
_.._______ 

... _ _  - ~ - _ _  
_.________ 

_.._______ _ _ _ _ _ _ _ _ _ _  
-. - - - ~ _ _  _ _  
.-----____ 

..----___. 

.________. 

..____ ___. _ _ _ _ _ _ _ _ _ _  

.________. 

..----__.- 

.._____... 

._____ _ _ _ _  

..___.____ 
_._..___._ 

Peninsula Point (n. 8. L. 
S.), 1864. 

166,655 
1,566,943 

180,314 
1,581,190 

170,352 
1,582,114 

181,279 
1,587,223 

186,275 
1,587,290 

180,314 
1,595,764 

175,689 
I, 590,237 

190,705 
1,593,149 

185,784 
1,603,701 

195,076 
1,599,996 

194,791 
1,605,728 

191,363 
1,608,935 

Ford River (old) (U. 8. L. 
S.), 1864. 

._.____.__ 
______._._ 

....______ 

.._.._..__ 

..________ 

..._______ 

..._______ 

.._-_-_-._ 

....-.-... 

.____.____ 

..________ _ _  - - - ~ _ _  - - 

.__._._..- 

..________ 

_________. _ _ _ _ _ _ _ _ _ _  
.________. _ _ _ _ _ _ _ _ _ _  
._________ 
.________. 

._____._. 
_______._. 

.._.._____ 
_._._.._._ 

Burnt Bluff (old) (n. 8. L. 
S.), 1864. 

154,863 
1,529,062 

254,437 
1,527,177 

South Fox (U. 8. L. SJ, 1860 

Northwest Manitou (U. 8. 
L. S.), 1864. 

..__._____ _ _ _ _ _ _ _ _ _ _  

.. _.._____ _ _ _ _ _ _ _ _ _ _  

Flat Rock (U. 8. L. S.) ,  1863 

E (south) (U. 5. L. SJ, 1863 

Bluf? (U. 8. L. S.), 1863 _ _ _ _  
A east base (U. S. L. S.), 

D (U. 6. L. S.), 1863 _ _ _ _ _  _ _ _  
c (U. 5. L. S.), 1863 _ _ _ _ _ _ _ _  
B west base (U. 8. L. S.), 

E (north) (U. 8. L. S.), 1863 

F (north) (U. 5. L. S.), 1863 

0 (north) (U. 6. L. S.), 1883 

H (U. S. L. SJ, 1863 _.._.___ 

I (mouth of Whitefish River: 

1863. 

1863. 

(U. S. L. S.), 1863. 

Lake Michigan, north end 

195,386 ._________ 
1,431,038 ._________ 

188,842 ..----____ 
1,521,474 ..________ 

471,682 .._.______ 
1,427,317 _.________ I 

z coordinate; u coor- 
dinate 

' Cat Head (U. €3. L. S.), 1860- 534,008 ...._____. I 1,342,265 - 1 -  ..._______ 

Middle Village (U. S. L. SJ, 665,480 ..___ .-..- 
1860. I 1,487,146 1 .__._._.._ 

Pine River (U. 5. L. S.), 1860- 

Hat Island (U. S. L. S.), 1853- 614,939 .._____._. I 1,573,836 I .________. 

Pt. aux Chenes (U. S. L. S,) ,  
i 1853. 

d (U. S. L. S.), 1853 _ _ _ _ _ _ _ _ _  707 306 
1,335748 - - - - - -  ---- I 1,553:526 I:::::::::: 
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ADJUSTED-Continned 

Lake Michigan, north end-Continued 

CENTBAL 
ZONE 

Feet 
558,515 

I, 575,375 

513,819 
1,625,443 

516,929 
1,542,369 

458,024 
1,611,305 

478,701 
1,531,724 

~- 

Station 
EAST 
ZONE 

Feet 
..._.____- 
..._______ , 

._________ 

._________ 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
...______- _ _ _ _ _ _ _ _ _ _  
_.________ _ _ _  _ _ _ _ _ _ _  

Grand Traverse Lighthouse 

North Fox (U. 8. L. S.), 1880 

Beaver Island Lighthouse 

Waugoshmce Lighthouse 

Biddle Point (U. 8. L. S.), 

Point Paterson (U. S. L. S.), 

(U. 8. L. S.), 1860. 

(U. 8. L. S.), 1860. 

(U. s. L. S.), 1853. 

1854. 

1854. 

545,203 
1,485,515 

667, 946 
1,563,324 

Point St. Martin (new) 
(U. 6. L. S.), 1851, r. 1896 
b.). 

Point Fuyard (new) (U. 9. 
L. S.), 1896. 

McGulpin Point Lighthouse 

St. Ipnacesmolrestack (U. S. 

(U. 8. L. S.), 1896. 

L. S.), 1896. 

.____...._ 

.____.____ 

._________ 

Magnetic station (Mack- 
hac) ,  west hose (U. 9. 
L. S.), 1896. 

B. Mackinac, east base (old) 
(U. s. L. S.). 

H. neer Pine River (U. S. 

I. Point St. Martin (U. 8. 
L. S.), 1851, 1896 (d. m.). 

L. S.), L851. 

R. Ooose Island (north end) 

L. Point Fuyard (U. S. 

Bois Blanc Lighthouse (U. 

0. Bois Blanc Island (U. S. 

N. Beaver Tail Point (U. 9. 

Spectacle Reef water station 

hi. ra ter  station (1p51) (U. 

(U. s. L. SJ. 

L. S.), 1849. 

s. L. S.), 1849. 

L. S.), 1851. 

L. S.), 1851. 

(U. s. L. S.), 1851. 

s. L. S.). 

I coordinate; u coor- 
dinate 11 

Station I EAST 11 
ZONE 

______ 

551,555 . Garden Island (U. S. L. S.), 
1,352,305 I ..________ Feet II 1854. 

493,884 .______.__ Scott Point (U. S. L. S.)--. 
1,446,732 ._________ I ll 

High Island (U. 6 .  L. S.), 

Seul Choix (U. S. L. 6. )  _ _ _ _ _  
1854. 

594,378 _____.___ ~ Gull Island (U. S. L. S.), 
1,667,938 . .___.____ 1855. I II 

809,676 
1, 831, 435 

843,074 
1,625,005 

749,243 
1,564,096 

776, 023 
1.548, 109 

783.417 
1.656.819 

809.676 
1,831,434 

835,097 
1,616,055 

1,618,682 

838,936 
1,573,902 

R55.702 
1,560,156 

901.517 
1. 631.687 

911,773 
1,559,786 

Po?. 662 
1. 61!4 567 

Ma 504 

Straits of Mackinuc 

279,943 
1,630,318 

313, 161 
1,623,017 

217,773 
1, SW 578 

235 630 
1, 589, 133 

1,665,342 

244, 128 
1,547,899 

217,887 

. . -. - - - 

. . - -. - - 
- - - _ _ _ _ - _  
304.953 

1,614,280 

318.424 
I, 616,555 

307,691 
1.572 043 

324,092 
1,557,866 

371,753 
1.6% 170 

w.128 
1,556,035 

377,395 
1,608,898 

E’ of E. P. S. (U. S. L. S.), 

Point St. Vital (U. 6.  L. S.), 

Mast (U. S. L. S.) ______.___ 

Round Island astronomical 
station (U. S. L. S.), 1853 

P (U. S. L. S.), 1851 _ _ _ _ _ _ _ _  
Q (U. S. L. S.), 1849 _ _ _ _ _ _ _ _  
R (U. S. L. S.), 1853 _ _ _ _ _ _ _ _  
S (U. S. L. S.), 1851 _______. 

T (U. S. L. 5.) 

U (U. 6 .  L. S.), 1851 _ _ _ _ _ _ _ _  

1851. 

1851. 

v (U. s. L. S.), 1849 - - - -  - - - -  

X (U. S. L. S.), 1851 ____.___ 

W (U. S. L. S.), 1S51_____._ 

Y (U. S. L. S.), 1851 ______._ 

Cheboygan Lighthouse (U. 

Z (U. S. L. S.), 1851 _______. 

S. L. S.), 1851. 

I coordinate; coor- 
dinate 

919.300 
1,632,749 

945,821 
1,625,952 

912 122 
225 

789,947 
1,582 174 

796,707 
1,57L 579 

781,547 
1, 547,996 

813,031 
1,555,615 

804,516 
1,536,453 

820.504 
1,545,880 

819,944 
1,523,406 

8 8  599 
1,544,519 

839,867 
1, 541.040 

840,152 
45% 534 

8% 297 
1,520,921 

840,117 
1.5% 522 

8Lq 529 
1,510,788 

389,555 
1,628,766 

415,885 
1, 621, 219 

378.641 
1,485,499 

258.935 
1,581,590 

265,417 
1.570,82!2 

249,647 

281,319 

I, 547, Ma 

4554,438 

-27% 308 
1,535,505 

s a  535 
1.54% 5ia 

287,391 
1,522,061 

291.594 
1, 543,071 

307.768 
1, 539,170 

307,568 
1,520, 663 

330,663 
1,518,450 

307,533 
1,520,653 

359,618 
1.507.561 
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Straits of MaekinacContinued 

South Gros Cap (U. S. L. 6.)  
(Canada), 1893 (d. m.). 

A (U. 8. L. 6.) (Canada) 

I (U. 8. L. 6.) .......................... 

B (U. 8. L. S.) (Canada) 

1M (0. 6. L. 8.) ......................... 

10 (U. 8. L. 5.) (Canada) 

16, Ripley (U. 8. L. 9.) 

12 (U. 8. L. 8.) (Canada) 

17 (U. 8. L. 9.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
N (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
C (U. 8. L. S.) (Canada) 

0 (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
E (U. 8. L. 6.) (Canada) 

D (U. 6.  L. 8.) (Canada) 

P (U. 8. L. S.) ......................... 

0 2  (U. S. L. 8.) (Canada) 

R (U. S. L. S.) ......................... 

3 (U. s. L. 6. )  .......................... 

z coordinate; y coor- 
dinate 

........... 267,913 

........... 1,836,148 

............... 275,191 
........... 1,824,765 

267.197 
........... 1,803,518 

............... 281,999 
........... 1,817,457 

283,933 
........... 1,799,566 

............... 286,663 
._._______. 1,812,472 

................. 290,678 
........... 1,804,308 

............... 296,512 
........... 1,810,509 

........... 298,850 

........... I .  801,545 

........... 301,231 

........... 1,812,813 

............... 299,721 
........... 1,815.105 

..________. 304,670 

........... 1,815,044 

............... 305,028 
........... 1,823,636 

............... 297,890 
........... 1,822,468 

309,501 
........... 1,818,319 

.............. 315,098 
........... 1,825,401 

........... 1,819,651 
311,991 

319,901 
........... 1,820,707 

Station 
CENTRAL 1 ZONE 

9 (U. S. L. S.) .......................... 

8 (U. S. L. S.) (Canada) 

21 (U. s. L. S.) ......................... 

14. Ripley, Topsail Island 
(U. S. L. S.) (Canada). 

L (U. S. L. S.) ......................... 

K (U. S. L. S.) ......................... 

11 (U. S. L. S.) ......................... 

13 (U. S. L. S.) ......................... 

2 of E. P. S., 1840, northwest 
point of Isle Brule or Great 
St. Martin Island (U. S. 
L. S.). 

326,478 
........... 1,821,351 

................ 333,263 
........... 1,825,449 

337,434 
........... 1,819,210 

........... 341,132 

........... 1,821.525 

276,610 
........... 1,793,965 

264,477 
........... 1,796,056 

287,476 
........... 1,799,378 

289,377 
........... 1,801,859 

Q or 8 (on main shore) (U. S. 

V of E. P. S. (U. S. L. S.)-.. 

770,827 
L. S.). 1,632,074 

875,810 
1, 637, 578 

~ 5 , 5 0 4  
1,635,471 

890,606 
1, 638, 215 

P or E. P. s., i851, LSS Che- 

Y of E. P. S. (U. S. L. S.)--- 
neaux (U. S. L. S.). 

OQ(U.S.L.S.)-. 

011 (U. S. L. S.) ....................... 

0 4  (U. S. L.S.) (Canada) 

0 1 5  (U. S. L. S.) ....................... 

Magnetic station No. 1 
(U. S. L. S.), 1894. 

Magnetic station No. 2 
(U. S. L. S.), 1894. 

Station 

...................... 329,052 
........... 1,824,763 

330,116 
........... 1,823,522 

................ 337,797 
........... 1,824.572 

334,886 
........... 1,821,027 

................. 329,731 
........... 1,822,754 

........... 325,625 

........... 1,818,144 

3 on Isle Brule (U. S. L. S.1- 

W IS49 (Goose Island Reef) 

P of E. P. S., 1849 (U. S. 

(U. s. L. S.). 

L. S.). 

1 o f E . P . S .  (U.S.L. S.)--- 

Detour Liphthouse (1849) 
(U. s. L. S.). 

St. Matys River 

r coordinate; dinate y coor- 

~ E N T R A L  EAST 
ZONE I ZONE 
782,690 .......... 

I, 626,799 .......... 

837,549 .......... 
1,610,356 .......... 

838,050 _.__ _ _ _ _  .. 
1,632,820 .......... 

835,444 .......... 
1,640,472 .......... I ..........I 436,723 
.......... 1,624,235 

A2 (U. S. L. S.) (Canada) 

7 (U. S. L. S.) 

317,442 

322,080 

........... 1,826,747 

6 (U. 5. L. S.) (Canada) ................ 325,440 I ........... I 1,826,970 

5 (U. 6 .  L. S.) ............... I ........... I 322,065 
........... 1,821,198 
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Lake Superior, Vhitefish Bay 

Round Island Lighthouse 
(Upper St. Marys River) 
(U. S. L. S.), 1893. 

Point aux Pins Lighthouse 
(U. S. L. S.) (Canada), 
1893. 

Sault Ste. Marie, Fort Brady 
flagslafT(U. 8. L. S.), 1893. 

Station 

_ _ _ _ _ _ _ _ _ _ _  285,970 Sault Ste. Marie, courthouse __.________ 329,117 
__._______. 1,802,955 flagstaff (U. S. L. S.),  1893. __.____..._ 1,822,634 

Sault Ste. Marie St. Marys _ _ I  ____.._. 330,126 
____.______ 296,836 Catholic Chur6h spire (U. _.._____.__ 1,822,698 
____.______ 1,810,557 5. L. S.), 1893. 

Sault Ste. Marie, Ontario, ...________ 331,477 _ _ _ _ _ _ _ _ _ _ _  325 509 International Hotel (U. S. __.________ 1,828,119 
__._._____. 1,824846 L. S.), 1893. 

Middle Pancake (U. S. L. S.) 
(Canada), 1895 (d. m.). 

South Pancake (U. S. L. 6.)  
(Canada), 1895 (d. m.). 

East Bay (U. S .  L. S.) (Cen- 
ada), 1895 (d. m.). 

Rock (U. 9. L. S.) (Canada), 
1895 (d. m.). 

Sand Point (U. S. L. 6 . )  
(Canada), 1895 (d. m.). 

Corhay Lighthouse (U. S. L. 
9.) (Canada), 1895. 

Steamboat Island (U. S. L. 
S.)  (Canada), 1895 (d. m.). 

North Sandy (1868) (U. S. 
L. S.) (Canada), 1868, r. 
1895 (d. m.). 

South Sandy (U. 5. L. S.) 
(Canada), 1895 (d. m.). 

South Shore (U. S. L. S.) 
(Canada), 1895 (d. m.). 

Rudder Head (1895) (U. S. 
L. S.) (Canada) (d. m.). 

Rudder Head (1868) (U. S. 
L. S.)  (Canada), 1868, r. 
1895 (d. m.). 

Maple Island (U. S. L. S.) 
(Canada), 1895 (d. m.).  

Ooulais Point (1868) (U. 6 .  
L. S.) (Canada), 1868 r. 
1895 (d. m.). 

Ooulais Point (1895) (U. S 
L. S.) (Canada), (d. m.). 

Crawford (U. S. L. S.) (Can- 
ada), 1895 (d. m.). 

North Parisian (U. S. L. S.) 
(Canada), 1895 (d. m.). 

z coordinate; v coor- 
dinate 

EAST 
ZONE 

Feet 
239,320 

1,991,230 

253,315 
1,976,450 

321,591 
1,954,632 

310,995 
1,942,223 

287.374 
1,977,258 

262,552 
1,965,948 

250,526 
1,949, 154 

250,348 
1,943,633 

253,814 
1,934,571 

295,323 

278,403 

276,062 

1,949,400 

1,943,585 

1,939,574 

271,036 
1,922,379 

272,108 
1,902,221 

277,077 

267,220 
1,971,141 

232,234 
1,903,362 

1,890,885 

Station 

South Parisian (U. S. L. S.) 
(Canada), 1895 (d. m.). 

North Oros Cap (U. S. L. 
S.) (Cansda), 1895 (d. m.). 

Iroquois Lighthouse (U. S. 
L. S.), 1893. 

Iroquois Point observatory 
post (U. S. L. S.), 1867. 

Iroquois Lighthouse (old) 
(U. s. L. S.). 

Iroquois (old station) (U. S. 
L. S.). 

Taquamenon Island (U. S. 
L. S.), 1868, r. 1895 (d. m.). 

Emerson (U. S. L. S.), 1895 
(d. m.). 

Whitetlsh Point Lighthouse 
(U. S. L. S.), 1895. 

Emerson smokestack (U. S. 
L. S.) ,  1895. 

Shelldrake smokestack (U. 
S. L. S.), 1895. 

Dollar Settlement (U. 8. L. 
S.),  1896. 

Iroquois Island (U. 6 .  L. S.), 
1896. 

Luce County, Mich.: Sec. 
corner 11, 12, 13, 14, T. 50 
N., R . 8 W .  (U. 5.L. S.). 

Chippewa County, Mich.: 
Sec. corner 5, 6, 31, 32, T. 
51N.,R.5W. (U.S. L. S.). 

Foremast of wreck Josephine 
(U. S. L. S.) (Canada). 

Pancake Shoal water sta- 
tion (of 1868 survey) (U. S. 
L. S.) (Canada). 

z coordinate; u coor- 
dinate 

CENTRAL 
ZONE 

EAST 
ZONE 

Feel 
234,490 

269,083 
1,853,318 

1,877,345 

256,750 
1,818,328 

256,833 
1,818,308 

1,818,284 
256,877 

247,093 
1,814,025 

177,309 
1,836,805 

157,722 
1,845,262 

176,567 
1,924,112 

157,181 

157,795 
1, 889,832 

231,068 
1,811,369 

1,840,460 

244,503 
1,821,685 

loo, 481 
1,913,337 

174,384 
1,922,828 

247,969 
1,946,951 

' 215,816 
1,976,708 

St. Marys River 

Waiska smokestack (U. S. 
L. S.), 1893. 
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Station 

Sault Ste. Marie, Ontario, 
Catholic Church spire (U.  
S. L. S.), 1893. 

Sault Ste. Marie, Ontario, 
Indian Home flagstaff (U.  
S. L. S.), 1893. 

Criblight post (Ross) (U. S. 
L. S.) (Canada), 1894. 

Smokestack (tallest of three 
at Sailors’ Encampment,) 
(U. S. L. S.), 1894. 

Iron tower (Winter Point 
back range) (U. 9. L. S.): 
1894. 

Lightkee er’s house, chim- 
ney, d n t e r  Point (u. S. 

Pilot Island, front range 
light (U. S. L. S.), 1894. 

Round Island Lighthouse 
(lower St. Marys River) 
(U. s. L. S.), 1894. 

Sweets Point light (post) 

Pipe Island Lighthouse (U. 

Frying Pan Lighthouse 

200 (U. S. L. SJ, 1894 (m.) ... 

L. S,), 1894. 

(U. 8. L. S.), 1894. 

s. L. S.), 1894. 

(U. S. L. S.), 1894. 

201. Twin Island (U. 9. L. S.), 

202 (U. S. L. 8.) (Canada), 

202 A (U. 8. L. S.), (Canada), 

203 (U. 6 .  L. S.), 1894 (m.) ... 

204 (U. S. L. S.) (Canada), 

208 (U. S. L. 9.) (Canada), 

205 (U. 8. L. 9.),1894 (m.)--- 

206 (U. S. L. S.), (Canada), 

207 (U. 9. L. SJ, 1894 (m.)- - 

1894 (m.). 

1894 (m.). 

1894 (m.). 

1894 (rn.). 

1894 (m.). 

,1894 (m.). 

z coordinate; u coor- 
dinate 

CENTRAI 
ZONE 

EAST 
ZONE 

Feel 
334,013 

1,825,961 

343,629 
1,823,358 

389,789 
1,731,518 

388,074 
1,731,329 

377,300 
1,720,035 

377,391 
1,719,957 

381,745 
1,704,802 

410,409 
1,680,188 

431,684 
1,653,597 

440,832 
1,646,255 

441 722 

393 504 
1,715: 777 

393,757 
1,697,901 

397 428 
1,710: 184 

401,684 
1,705,886 

m, MO 
1,693,806 

412,286 
1,699,295 

421,680 
1,680,010 

401,780 
1,681,946 

415,272 

412,647 
1,673,389 

1,635; 499 

1,688,095 

Station 

209 (U. S. 1,. S.), 1894 (m.)-.  

211 (U. S. L. S.), 1894 (m.)-. 

210 (U. S. L. S.) (Canada), 
1894 (mJ. 

212 (U. S. L. S.) (Canada), 

213 (U. S. L. S,) ,  1894 (m.)-- 

1894 (m.). 

214 (U. 9. L. S.) (Canada), 

215 (u. 6 .  L. s.), 1894 (m.)-- 

1894 (m.). 

216 (U. S. L. S.) (Canada), 

217 (U. S. L. S.), 1894 (m.)--. 

218 (U. 9. L. 9.) (Canada), 

219 (U. S. L. S.), 1894 (m.)-- 

221 (U. S. L. S.), 1894 (m.)-- 

1894 (m.). 

1894 (m.). 

222 (U. 9. L. S.) (Canada), 

223 (U. S. L. s.), 1894 (m.)-. 

225 (U. S. L. S.), 1894 (m.).. 

231 (U. 9. L. S.), 1894 (m.).. 

227 (U. 8. L. S.), 1894 (m.).. 

229 (U. 5. L. s.), 1894 (rn.1.. 

232 (U. S. L. S.) (Canada), 

235 (U. S. L. S.), 1894 (m.)--. 

245 (U. S. L. S.), 1894 (m.)-- 

247 (U. 9. L. S.), 1894 (rn.)--. 

153 (U. S. L. S.), 1894 (tu.)--. 

1894 (m.). 

1894 (m.). 

E coordinate: u coor- 
dinate 

CENTRAL 
ZONE 

Feet 
945,235 

1,679,578 

950,148 
1,672,554 

954,279 
1,679,199 

955,832 
1,672,059 

950 594 
1,669: 129 

962,066 
1,669,586 

943,921 
1,661,366 

969 801 
1,671: 909 

949,219 
1,656,289 

971,611 
1,676,354 

955,257 
1,656, 116 

961,255 
1,657,023 

EAST 
ZONE 

Feet 
416 702 

1,674: 892 

421 429 
4667: 743 

425,732 
1,674,277 

421,097 
1,667,099 

421 784 
1,664: 308 

433,262 

414 912 
1,656: 724 

441 054 

420,074 
1,651,511 

442 979 
1,676 979 

428 105 
1,651; 180 

432,123 
1,651,929 

446,240 
1, 6@3,471 

439 682 
1,651: 539 

442 860 

1,684,464 

1, ass: 584 

1, 649; 734 

449,282 
I, 643,643 

438,328 

454,773 
1,649,794 

1,644,628 

466 926 
1,6843: 117 

446,219 
1,635,956 

442,042 
1,662,241 

445,972 

453,442 

1,666,402 

1, 669,289 
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Feel 

.__._____.. 

.__...._._. 

.-----____. 

..-.--_._.. 

..----___.. 

970,314 

969,133 

1,643,434 

1,645,368 

Station 

Feet 
468,374 

4623,093 
1,663,450 

463,111 

459,555 

1,654,242 

1,667,396 

1,677,567 

440,821 

439,692 

1,638,111 

1, 640,075 

228 (U. S. L. S.) (Canada), 

261 (U. 8. L. S.), 1894 (rn.)-. 

263 (U. 8. L. S.), 1894 (m.).- 

267 (U.8. L. S.),l894 (m.)-- 

277 (U. 8. L. E.), 1894 (m.)-- 

273 (U. 9. L. 8.1, 1894 (m.)-- 

1894 (m.). 
Feel 

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

___._____. 
..________ 

I coordinate; u coor- 
dinate 

Feel 
. 456,832 
1,689,955 

1,661,953 
452,466 

._._______ 459,092 

.______ _ _ _  1,654,575 

Station 

283 (U. S. L. S.1, 1894 (rn.).- 

285 (U. S. L. S.), 1894 (rn.)-- 

287 (U. S. L. S.), 1894 (rn.).- 

291 (U. S. L. E.), 1894 (rn.)-- 

Detour smokestack (U. S. 

Detour church (U. S. L. S.), 
L. S.), 1894. 

1894. 

St. Masys River, Hay Lake 

I coordinate; u coor- 
dinate 
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St. Marys River, West Neebish 

CENTRAL 
ZONE 

___- 
Feet 

_.___..___ _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
___.______ 
______.__. 

...__..___ 

..___.____ 

...._.____ 
_.________ 

_____._._. 
._________ 

_____...__ 
_____.____ 

_.___.____ 
___.__._.. 

...__..___ 

..._______ 

_ _ _ _ _ _ _ _ _ _  
______..__ 

Station 
EAST 
ZONE 

&et 
367,395 

1,740,031 

367,487 
1,736,123 

369,718 
1,736,477 

3E8,466 
1,733,503 

371,040 
1,733,371 

369,329 
1,731,242 

371,316 
1,730,725 

369,792 
1,728,401 

372,972 
1,727,633 

1,726,553 
3%,855 

77 (U. 5. L. 6.) ___.________. 

78 (U. S. L. 6.) ___________.. 

79 (U. 8. L. 6.) _________-_.. 

80 (U. 6. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _  
81 (U. 6. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _  
82 (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _  
83 (U. s. L. S.) __________--. 

85 (U. 8. L. S.) ____________. 

84 (U. 6 .  L. S.) ___________._ 

86 (U. 8. L. S.) ___.________. 

87 (U. 8. L. 8.) __________--. 

88 (U. s. L. S.) ____.____-__. 

Feet 

_ _  
...._._._ _ _  

_ _ _ _ _ _ _ _ _ _  

_.._______ 

z coordinate; y coor- 
dinate 

______ 
Feet 

367,312 
1,758,168 

359,663 
1,756,746 

363,016 
1,754,105 

359,550 
1,748,265 

362,195 

361,166 
1,744,711 

362,493 
1,745,961 

363 461 
1,744:125 

362,413 
1,743,861 

363,584 
1,742,251 

365,071 
1,742,631 

365,511 
1,739,059 

1,747,449 

I 

_._.______ 
_..__.___. 

_..._._.__ 
__.___..__ 

376,095 
1,724,471 

370,165 
1,708,384 

Station 

62 (U. 8. L. 8.) (Canada) __.. 

60 (U. 5. L. S.) (Canada) _ _ _ _  
69 (U. 8. L. S.) ________.___.. 

98 (U. S. L. S.) (Canada) _ _ _ _  
97 (U. 9. L. 6.) ____________._ 

95 (U. 6. L. 6.) _ _ _ _ _ _ _ _ _  ~ ___. 

72 (U. 8. L. 8.) (Canada) _ _ _ _  

39 R (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
114 (U. 6. L. S.) 

107 (U. S. L. 6.) 

112 (U. s. L. S.) ___________.. 

105 (U. S. L. S.) _______._____ 

110 (U. 6. L. S.) 

103 (U. S. L. S.) 

108 (U. S. L. S.) 

101 (U. s. L. S.) 

106 (U. S. L. S.) 

39 (U. 5. L. S.) 

102 (U. s. L. S.) -___________. 

____.______ 387,817 
- - __._ ;- _ _ _  1,740,209 

__..__..._. 387,776 _ _ _ _ _ _ _ _ _ _ _  1,747,032 

__.___..___ 383,813 
...._______ 1,747,014 

919,425 392,176 
1,728,057 1,724,023 

...___.____ 382,4fi7 

..__-______ 1,727,004 

_ _ _ _ _ _ _ _ _ _  ~ 386,291 
- -___---_-_ I, 733,475 

_ _ _ _ _ _ _ _ _ _ _  390,020 
____.______ 1,728,711 

St. Marys River, Little Mud Lake 

66 (U. 5. L. 9.) (Canada) __.. 

70 (U. S. L. S.) (Canada) _... 

65 (U. S. L. S.) _______..__._. 

63% (U. S. L. S.) __.___.___.. 

63 (U. s. L. S.) ----.-_-.-__.. 

64 (U. S. L. S.) (Canada) .-.. 

61 (U. S. L. S.) _____________. 

104 (U. 8. L. S.) -__________.. 

____.__.___ 
_______..__ 

__..____... 

__.._______ 

--._._____. 

--...____._ 

______.._.. 
- -. . . -. 
___.__.._._ 
__..___..__ 

_ _ _ _ _ _ _ _ _ _ _  
____._.____ 

._-___--___ 

--.-.______ 

__..____.__ 
._...__..._ 

z coordinate; g coor- 
dinate 

I 

390,604 
1,736,612 

393,949 
1,733,180 

389,866 
1,733,502 

368,808 
1,734,850 

387,573 
1,736,378 

388,633 
1,738,803 

385,139 
1,739,625 

355,989 
1,720,422 
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St. Marys River, Lake George 

CENTRAL 
ZONE 

Station 

18 (U. S. L. S.) (Canada)-.. 

27 (U. 9. L. 9.) ___-_-------. 

20 (U. 8. L. S.) (Canada)--. 

29 (U. 9. L. S.)------------- 

22 (U. 9. L. 9.) (Canada)..- 

31 (U. P. L. 9.) ______.___--_ 

33 (U. 9. L. S.) __-------- 

24 (U. 9. L. 8.) (Canada).-. 

35 (U. 9. L. S.) _ _ _ _ _ - - -  - - - - -  

37 (V. s. L. 9.) _ _ _ _ _ - - -  

26 (U. 9. L. 9.) (Canada).-. 

28 (U. S. L. 8.) (Canada) 

39 (U. 9. L. S.) ---- - - - - - - - - - :  

30 (U. S. L. S.) (Canada) 

41 (U. 9. L. S.) 

32 (U. 9. L. S.) (Canada) 

34 (U. 8. L. S.) (Canada)--. 

43 (U. 9. L. 9.) ------ 

45 (U. 9. L. S.) _------------ 

40 (U. 5. L. 9.) (Canada) 

42 (U. 8. L. 6.  )(Canada) --.. 

47 (U. 9. L. S.)-------------. 

41 (U. 9. L. 9.) (Canada) 

46 m. 8. L. 8.) (Canada) 

EAST 
ZONE 

_ _ _ ~  

z coordinate; y eoor- 
dinate 

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

~ ___. 

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

----._ 

.- .--_____. 

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

.---______ 

-_..___._. 
---.______ 

-__._____. 
-- - -___  _ _ _  
---.______ 
-.-- - - _ _ _ _  
----_____. 
--.-.___._ 

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

.-.-___.__ 
- - _ - _ _ _ _ _ _  
--.-.___._ 
--..____._ 

__._._.... 
__._._.... 

--.-._.... 
__.____... 

- ....- .... 
._..______ 

--.-____.. 
._..._._.. 

_ _  ... : ._ .. 
__._______ 

_._..__.._ 
__..__._.. 

350,113 
1,820,359 

350,849 
1,824 376 

353,258 

352,657 
1,827,275 

1,825,188 

1,827,633 

354,011 

355,249 
1,827,998 

1,831,222 
355,758 

35fi, 960 
1,829,771 

359,763 

357,068 
1,834,726 

360,059 
1,837,822 

361,318 
1,835,147 

364.712 

364.663 
1,836,129 

368,631 
1,841.101 

371,624 
1.834.832 

369,050 
1,830,157 

377,918 
1,831,675 

1,833,634 

l ,&M,OXO 

384,191 
1,839,960 

392,062 
1,833,511 

379,609 
1,826.919 

396,261 
1,821,574 

391,667 
1,808,607 

Station 

49 (U. s. L. S.) -------______. 

48 (U. S. L. S.) (Canada) __.. 

51 (U. S. L. 5.) ______._____._ 

53 (U. s. L. 9.) ____________.. 

50 (U. S. L. 6.) (Canada) .___ 

54 (U. S. L. S.) (Canada) _ _ _ _  
52 (U. 8. L. 8.) (Canada) _ _ _ _  
5G (U. S. L. S.) (Canada) _ _ _ _  
55 (TJ. s. L. S.) ._._______.... 

58 (U. 9. L. 9.) (Canada) _.__ 

0 5 1  (U. 8. L. S.) .----___.... 

0 6  (U. S. L. S.) (Canada) ... 

019 (U. S. 1,. S.) -----____._. 

0 2 1  (U. s. 1,. S.) --. 

34 R (U. S. L. S.) (Canada)-. 

OM (U: s. L. S.) -----______. 

08 (U. S. L. S.) (Canada)--. 

0% (U. 8. L. S.) -----____._. 

010 (U. 9. L. S.) (Canada).. 

10 R (U. S. I,. S.) (Canada) 

0 1 2  (U. S. L. S.) (Canada).. 

12 R (U. S. L. S.) (Canada). 

014 (U. 9. L. S.) (Canada). 

38 (U. S. L. 5.) (Canada) _ _ _ _  

z coordinate: y eoor- 
dinate 

CENTRAL 
ZONE 

EAST 
ZONE 

Feet 
377. 504 

1,811, 243 

382,917 
1,785,451 

1,794,319 

377,613 
1,778,427 

368,225 

385,7m 
1, 777, 479 

385,369 
1,767, SOX 

389,619 
1,772 151 

392,568 
I ,  761,832 

386,738 
1,758,049 

389,183 
1,753,062 

383,779 
1,757,348 

375,951 
1,843,428 

367,615 

371,177 
1,831 367 

371,644 
1, 83% 158 

374,990 
1,831 327 

376.188 
1,833,915 

378, 462 
1,833,519 

378.813 
1. W 460 

378,918 
1,834,5551 

381,062 
k8351145 

381.529 
I, 835, 230 

383,199 
1, W 719 

386.424 
1,833,743 

1,832 477 
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Crib light (foot of flats) 

037 (U. 5. L. 5.) ___________. 

024 (U. 9. L. 8.) (Canada).. 

017  (U. 9. L. S.) ___________. 

(U. s. L. S.). 

039 (U. s. L. S.) -------.---- 

026 (U. S. L. 9.) (Canada)-. 

043 (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
028 (U. S. L. S.) (Canada).. 

041  (U. S. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _  
045 (U. 9. L. 9.) - - _ _ _ _ _ _ _ _ _ _  

OB (1881) (U.S.L.S.) (Can- 

OA (1881) (U. S. L.S.) (Can- 

047 (U. 8. L. 9.) _______.__.. 

034 (U. 9. L. S.) (Canada).. 

032  (U. 8. L. S.) (Canada)-. 

ada). 

ada). 

c (1883) (U. 8. L. 9.) ______.. 

Shoal Island Lighthouse 
(U. S. L. S.) (Canada). 

036  (0. S. L. S.) (Canada).. 

68 (U. 9. L. 9.) (Canada) .__. 

91 (U. s. L. S.)- --------._--. 

93 (U. 8. L. 9.) _________..___ 

74 (U. 8. L. 9.) (Canada) _ _ _ _  

PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
ADJUSTED-Continued 

St. Marys River, Lake George-Continued 

Feet Fed 
.........__ 379,817 

.__._______ 379,177 
__.________ 1,781,512 

._.._______ 383,379 _ _ _ _ _ _ _ _ _ _ _  1,782,982 

_ _ _ _ _ _ _ _ _ _ _  349,089 _ _ _ _ _ _ _ _ _ _ _  1,821,267 

1,778,494 

_ _ _ _ _ _ _ _ _ _ _  382,238 

_ _ _ _ _ _ _ _ _ _ _  383,026 
1,768,748 

.__________ 384,528 _ _ _ _ _ _ _ _ _ _ _  1,770,739 

.__..______ 381,556 _ _ _ _ _ _ _ _ _ _ _  1,771,316 

_ _ _ _ _ _ _ _ _ _ _  1,766,215 

.__..___.__ 385,017 _ _ _ _ _ _ _ _ _ _ _  1,766,870 

___._....._ 384,743 

__._____.._ 3R5,lQO 

____.____._ 389,626 
._______.._ 1,756,138 

_________._ 387,026 
_________._ 1,761,967 

__.________ 1,759,992 

_ _ _ _ _  ___. -. 396,638 
_______..__ 1,751,767 

._______.__ 387,180 _ _ _ _ _ _ _ _ _ _ _  1,754,566 

________.__ 390,976 
_______.___ 1,732,199 

________... 388,507 _ _ _ _ _ _ _ _ _ _ _  1,731,711 

.._..___._- 385,850 _ _ _ _ _ _ _ _ _ _ _  1,727,934 

_ _ _ _ _ _  ~ _.__ 389,444 
.___.___._ ~ 1,727,361 

._.._______ I, 786,434 

_ _ _ _ _ _ _ _ _ _ _  379,560 

.__________ 1,775,035 

.______..__ 383,522 

_-_..___.__ 1,768,140 

.-_.. ~ __-_. 1,763,584 

._...___.__ 379,005 

Station 

36 (U. S. 1,. S.) (Canada)-.. 

Manchester Shoal crib (U s. L.S.). 

027 (W. 9. L. 8.) ----- ------ 

016 (U. 9. L. S.) (Canada) 

0 1 8  (U. S. L. S.) (Canada) 

020 (U. S. I,. S.) (Canada) 

022 (U. S. L. S.) (Canada) 

031  (U. 8. L. S.) _____- - -  --. 

Church Point crib liehl 
(U. s. L. S.) 

42% (U.L.L.S.) (Canada).. 

48 R (U. S. L. 8.) (Canada) 

49 R (U. 8. L. 9.) _____----. 

Crib light (head of flats: 
(U. s. L. S.). 

0 3 3  (U. 9. L. 8.) ___-_- -  - - - -  

031% (U. 6. L. 8.) ________. 

Crib W (1879) (U. 8. L. S.). 

Crib E 1879) (0. 8. I,. S.: 
(cma6a). 

Crib W (1881) (U. 8. L. S.) 

Crib E 1881) (U. S. L. S.1 

Crib W (1882) (U. S. L. S.). 

(cana6a). 

0 3 5  (U. 5. L. S.)--- _______. 

z coordinate; y coor- 
dinate 

CENTRAI 
ZONE 

EAST 
ZONE 

Feet 
377,819 

1,836,755 

383.953 
1,833, 221 

383.7m 
1, 832, 277 

385,363 
1.832, 226 

385,380 
1,830,684 

386,577 
1,829,858 

3?.6,133 
I, 828,933 

387,779 
1,8% 028 

380,804 
1,825,257 

387,6<58 
1,824,395 

404,025 
1,823,841 

391,709 
1. ROR, 615 

377,488 

376,537 
1,7QQ, 062 

371.470 

369,296 

375,6W 
1, 791, 183 

381,446 
1. 791, 652 

375,685 
1,79l. 165 

381.442 
1,791,644 

375,682 
1, 791, 163 

369,769 
1,788,955 

1,811,254 

1,79s, 373 

1,800,880 

z coordinate: y coor- 
dinate 

CENTRAL EAST 
ZONE ZONE 

Station 
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PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 

ADJUSTED-Continned 

Green Bay 

857,061 
1,352,378 

1,340,036 
889,906 

Station 

..________ 

..________ 

..________ 

.._____ _ _ _  

W. Whaleback waterstation 

Washington Island (U. S. 

Sable (U. 8. L. S.), 1861 _ _ _ _  

(U. 6.  L. S.), 1864. 

L. S.), 1884. 

891,617 
1,341,600 

1,327,177 
887,234 

North Chambers (U. S. 

Sister Bluff (U. S. L. S.), 

Horseshoe Island (U. S. 

Sister Island (U. 8. L. S.), 

North Strawberry (U. S. 

Rochereau (old) (U. S. L. S.), 

Oreen Island (U. 8. L. S.), 

South Egg (old) KJ. 8. L. S.) 

North Sturgeon (old) W. S. 

L. S.), 1864. 

1884. 

L. S.), 1864. 

1864. 

L. S.), 1884. 

1884. 

1865. 

(Wis.), 1865. 

L. S.),  1865. 

...__.____ 

..._______ 

...-______ 

..________ 

z coordinate; y coor- 
dinate 

883,411 
1,336,504 

798,619 
1,310,069 

WEST 
ZONE 

_.________ _ _ _ _ _ _ _ _ _ _  
_.._______ 
.___ _ _ _ _ _ _  

Feet 
m, 918 

1,410,928 

961,351 
1,405,523 

946,280 
1,389,449 

884,531 
1,355,788 

920,783 
1,367,765 

896,819 
1,345,017 

912,470 
1,361,523 

882,692 
1,342,319 

837,980 
1,385,807 

822,548 
1,300,173 

859,535 
1,273,957 

848,599 
1,243,874 

_.________. 
_._________ 

. _.______ _ _  

.-: .__...__ 

______.___ 

Station 

4G2.407 
1,675,486 

470,022 
1,691,632 

486,538 
1,676,971 

494,897 
1,703,742 

514,880 
1,693.01 

469.331 
1,707,535 

471,762 
1,716,822 

North Egg (U. 9. L. S.), 1865. 

345 (U. 9. L. 8.) (Canada). 

343 (U. 9. L. S.), 1896 (m.)- 

262. Oull Island @. S. L. S.) 

259. Cedar Island (U. S. 

341. Drummond Island (U. 

1896 (m.). 

(Canada), 1896 (m.). 

L. S.), 1896 (m.). 

S. L. S.), 1896 (m.). 

Chambers Island south 
base (U. 8. L. S.), 1864. 

_ _ _ _ _ _ _ _ _ _ _  €45.432 
__.________ 1,618,149 

__..___.._. 492,299 
__.____.___ 1,677,958 

_ _ _ _ _ _ _ _ _ _ _  511,769 _ _ _ _ _ _ _ _ _ _ _  1,699,475 

._.________ 474,719 _ _ _ _ _ _ _ _ _ _ _  1,671,725 

_ _ _ _ _ _ _ _ _ _ _  486,196 _ _ _ _ _ _ _ _ _ _ _  1,669,624 

Chambers Island north 
base (U. S. L. S.), 1884. 

0 3  Penny (U. S. L. S.), 1862. 

Abbott (U. 6.  L. S.) _ _ _ _ _ _ _  
Eagle (old) @. S. L. S.) 

Fish Creek (U. 8. L. S.) 

Hat Island (U. 8. L. S.), 1884. 

Middle Slrawberry (U. 5. 

South Strawberry Island 

Menominee (old) (1865) 

L. 8.). 1864. 

(U. s. L. S.), 1884. 

(U. S. L. S.) (Wis.). 

Burnt Island (U. 8. L. S.), 
1896 (m.). 

Kocruish (U. 8. L. 8.) (Can- 
ada), 1896 (m.). 

Chippewa Point (U. S. 
L. S.), 1898 (m.). 

Serpent (U. 9. L. 8.) (Can- 
ada), 1896 (m.). 

Sulphur Island Lighthouse 
(U. S. L. 6.) (Canada). 
1896. 

252 @. S. L. 9.) (Canada), 
1896 (m.). 

Orande Point (U. S. L. S.) 
(Canada), 1896 (m.). 

St. Marys River, Potagannissing Bay 

z coordinate: y coor- 
dinate 

WEST CENTRAL 
ZONE ZONE 

-1- 
879.645 ..._....__ 

1,306,407 _.____..__ 
Feet I 
866.307 .~ ____.___ 

1,336,795 ..____.___ I 
818,975 . .__.____ 

1,358,486 ..._______ 

870,082 .. ___.__ . ~ 

1,315,829 ._________ 

I C;NT~T~L I EAST 
ZONE 

337. PeckIsland(U. 5. L.S.), 

311. Drummond Island (U. 

1896 (m.). 

S. L. S.), 1896 (m.). 
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CENTRAL 
ZONE 

Feet 
_.._______ _ _ _ _ _ _ _ _ _ _  
_._______. 
_______... 

_______.._ 
____._.... 

_______.._ 
_______.._ 

._._____._ 
_______.._ 

.__.__.___ 
__._______ 

_...._..._ 
_...._..__ 

_______... 
_______.._ 

_.._______ 
_______._. 

_...______ 
~ .________ 

____._._._ 
._._______ 

_______.._ 
___.._.___ 

_______... 
_.______.. 

.___._____ 
__.______. 

______.... 
________._ 

..._.___._ 
_..______. 

.__......_ 

.___ .___._ 

_.______.. 
________.. 

__._______ 
_________. 

.....___._ 
_________. 

____..._._ 
___....___ 

PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS. NOT RIGIDLY 
ADJUSTED-Continued 

St. Marys River, Potagannissing Bay-Continued 

EAST 
ZONE 

Feet 
459,092 

488,671 
1,654,741 

497,362 
1,663,584 

475,569 
1,691,825 

473,596 
1,704,887 

466,925 
1,686,117 

472,171 
1,686,599 

476,345 
1,682,501 

468,086 
1,679,397 

477,323 
1,673,487 

479,215 
1,668,650 

473,627 
1,665,455 

466,883 
1,702,121 

471,257 
1,694,142 

468,797 
1,694,866 

462,471 
1,679,996 

462,670 
1,687,401 

466,799 
1,662,489 

463,048 
1,698,024 

463,462 
1,691,148 

467,134 
1,691,790 

~- 

1,651,577 

Station 
CENTRAL 

ZONE 

Feet 
____._._._ 
____.___._ 

__--..._._ 
___._..... 

____..__.. 
____.___.. 

____._____ 
..__._____ 

._._._._.. 

..__._____ 

..__._____ 
_.__.____. 

..__._.___ 

..__._____ 

..__.___.. 
_.__._____ 

..________ 
_.________ 

..__..__.. 

..__.___.. 

____._.___ 
.._ _._____ 

_____.._.. 
_. ~ ___._.. 

_____.___. 
_________. 

_.________ 
- . ~  _ _ _ _ _ _ _  
..__..._.. _ _ _  _ _ _ _ _ _ _  
_.__..____ _ _ _  ___._.. 

._____.._. 
_____.____ 

___.._..__ _ _ _  - - _ _  - -. 
..__..._.. 
____..._.. 

.._____... 
______.__. 

267 (U. 8. L. S.), 1896 (m.). 

EAST 
ZONE 

~- 
Feet 
471,669 

1,673,085 

458,678 
1,679,472 

510,859 
1,712,118 

476,343 
1,651,338 

469,347 
1,656,524 

460,321 
1,651,457 

474,820 
1,649,785 

474,978 
1,651,835 

480,169 
1,654.450 

481,873 
1,654,960 

484,321 
1,655,118 

486,222 
1,658,735 

482,319 
1,659,860 

493,478 
1,656,831 

490,086 
1,656,360 

489.085 
1,659,530 

492,437 
1,661,173 

465.0% 
1,642,473 

468,542 
1,643,565 

458,726 
1,651,493 

327. Drummond Island (U. 

339. Drummond Island (U. 

S. L. S.), 1896 (m.). 

S. L. S.), 1896 (m.). 
238%. Perrique Island (U. S. 

L. S.) (Canada), 1896 (m.). 

254. Fox Island (U. S. L. S.) 
(Canada), 1896 (m.). 

232 (U. S. L. S.) (Canada), 
1896 (m.) . 

238. North Seine Island (U. 
S. L. S.) (Canada), 1896 
@.). 

236. Maple Island (U. S. 
1,. S.) (Canada), 1896 (m.). 

295. Burnt Island (U. S. 
L. S.), 1896 (m.). 

301. Choke Cherry Island 
(U. S. L. S.), 1896 (m.). 

303. Propeller Island (U. S. 
L. S.), 1896 (m.). 

305. Standerson Island (U. 8. 
L. S.), 1896 (m.). 

250. St. Joseph Island (U. S. 
L. S.) (Canada),1896(rn.). 

240. Colville Island (U. S .  
L. 5.) (Canada), 1896 (in.). 

246. Hog Island (U. S. L. S.) 

293. Burnt Island (U. S. 

230 (U. 9. L. S.) (Canada), 

307. Saltonstall Island (U. S .  

(Canada), 1896 (m.). 

L. S.) ,  1896 (m.). 

1894 (m.). 

L. S.), 1896 (m.). 

248. St. Joseph Island (U. S. 
L. S.) (Canada), 1896(m.). 

244. St. Joseph Island (U. S. 
L. 9.) (Canada), 1896 (m.). 

242. Beef Island (U. S. L. S.) 
(Canada), 1896 (m.). 

z coordinate; q coor- 
dinate 

Station 

297. Wilson Island (U. S. 
L. S.), 1896 (m.). 

291%. Burnt Island Reel 
(U. S. L. S.), 1896 (m.). 

260. Thessalon Island (U. S. 
L. S.), 1896 (m.). 

313. Boulanger Island (U. S. 

309. Harbor Island Reef (U. 

L. S.), 1896 (m.). 

S. L. S.), 1896 (m.). 

269. Surveyors Island (U. S. 

279. SamIsland (U. S. L. S.), 

281. Wreck Island (U. S. 

315. Rogg Island (U. S. 

317.FireIsland (U. S. L. S.), 

319. La Pointe Island (U. S. 

321. Orape Island (U. S. 

323. Bald Island (U. S. 

L. S.), 1896'(m.). 

1896 (m.). 

L. S.), 1896 (m.). 

L. S.), 1896 (m.). 

1896 (m.). 

L. S.), 1896 (m.). 

L. S.), 1896 (m.). 

L. S.), 1896 (m.). 

331. James Island (U. S. 
L. S.), 1896 (m.). 

329. Bay Island (U. S. L. S.), 
1896 (m.). 

333. Ashman Island (U. 6. 

335. Rutland Island (U. S. 

L. SJ, 1896 (m.). 

L. S.), 1896 (m.). 

271. Fairbanks Island (U. S. 

275. Picnic Island (U. S. L. 

265 (U. S. L. S.), 1896 (m.).. 

L. S.), 1896 (m.). 

SJ, 1896 (m.). 

x coordinate: u roor- 
dinate 
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Scammons, M., Drummond _..____.___ 447,715 V. Mainland (west of Lime 
Island (U. S. L. S.). .__________ 1,629,820 Island) (U. S. 1,. S.). 

1. SE. end Scammons, 1853 _._____.___ 480,734 R”. South point St. Joseph 
(south coast Drummond _._________ 1,617,555 Island (U. 8. L. S.). . 
Island) (U. S. L. SJ. 

1. N (end of small island 2 
19. Drummond Island (U. S. _._____..__ 448,019 miles south of R” Scam- 

L. S.). _ _ _ _ _ _ _ _ _ _ _  1,640,488 mons, 1854) (U. S. L. S.). 

W. West side St. Marys _._________ 440.367 a’ (U. 9. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
River (opposite 19) (U. 5. _ _ _ _ _ _ _ _ _ _ _  I, 640,343 
L. €3.). 

2b (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  
d. SW. point of Harbor  _______.___ 473,392 

Island (U. 8. L. S.). _..____.___ 1,656.347 

PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
ADJUSTED-Continaed 

St. Marys River, Detour Passage 

_._________ 403,843 

_ _ _ _ _ _ _ _ _ _ _  429,040 _ _ _ _ _ _ _ _ _ _ _  1,662,736 

_._________ 429,754 _ _ _ _ _ _ _ _ _ _ _  1,651,935 

.._________ 454,039 

.--_-_-_-__ 1,659,ML7 

_ _ _ _ _ _ _ _ _ _ _  465,864 _ _ _ _ _ _ _ _ _ _ _  1,635,763 

_ _ _ _ _ _ _ _ _ _ _  1.666.593 

Station 

555,259 
1,567,446 

549.434 
1,544,845 

237. Drummond Island (U. 
9. L. S.), 1896 (m.). 

_ _ _ _ _ _ _ _ _ _  
._________ 

..--______ 
____._____ 

264. Upper Peninsula (U. 5. 
L. S.), 1896 (m.). 

536,690 
1,571,557 

516,161 
1,557,249 

266. Upper Penin..ula (U. S. 
L. S.), 1896 (m.). 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
..__._____ _ _ _ _ _ _ _ _ _ _  

z coordinate; y coore 
dinate 

CENTRAL 
ZONE 

Feet 
974,577 

1,635,925 

968,945 
1,633,551 

967,787 
1,630,211 

EAST 
ZONE 

Feet 
444,8p5 

1,630,495 

439,195 
1,628,269 

437,950 
1,624,962 

Station 

239 (U. S. L. S.), 1896 (m.)-. 

241 (U. 8. L. E.), 1896 (m.) _ _  
268. Island (U. S. L. S.), 1896 
b.). 

z coordinate; y coor- I dinate 

CENTBAL 
ZONE 

Feet 
975.244 

1,632,742 

979,350 
1,631,011 

963,080 
1,633.195 

EAST 
ZONE 

F e d  
445,469 

1,627,296 

449.528 
1,625.458 

433,324 
1,628,067 

Cross Village (U. 8. L. SJ-- 

Simmons Reef (U. S. L. S.) 

Grays Reef (U. 8. L. S.) _ _ _ _  
White Shod (U. 9. L. S.) - - 

Hog Island Reef (U. 5. L. S.) 

SW. side Garden Island (U. 

Triangle Island (U. 9. L. S.) 

Mille Coquins (U. 8. L. S.). 

NW. point Hog Island (U. 

South Cape Garden Island 

NE. corner Big Beaver 

s. L. S.). 

s. L. S.). 

(U. 8. L. S.). 

Island (U. S. L. S.). 

674,799 
1,507,145 

638,636 
1,610,384 

633,917 
1,561,773 

650,589 
1,581, 197 

603,075 
1,540,488 

575,464 
1,563,764 

577,903 
1,555,872 

576,544 
1,671,436 

594,768 
1,572,352 

564,568 
1,558.459 

563,033 
1,550,554 

West Ca Garden Island 
(U. s. I%). 

Mount Pisgah (U. 5. L. 8.) 

NW. corner Big Beavei 
Island (U. S. L. S.). 

Squaw Island (U. S. L. S.). 

R. 1854 (west coast of Beavei 
Island) (U. S. L. S.). 

Whiskey Island (U. S. L. 5.) 

Trout Island (U. S. L. SJ-. 

Hughes (old) (U. 6. L. S.).. 

0 80 Hearding (U. S. L. S.). 

546,933 _ _ _ _ _ _ _ _ _ _  
1,552,841 _ _ _ _ _ _ _ _ _ _  

540,995 ____._____ 
1,579,567 ____._____ I 

546,933 ____.___ _ _  
1,552,841 ._ __._____ 

545,400 _ _ _ _ _ _ _ _ _ _  
1,540,784 _ _ _ _ _ _ _  _ _ _  

476,831 _ _ _ _ _ _ _ _ _ _  
1,621,143 .__.______ 

401,876 ..__._____ 
1,625,341 _ _ _ _ _ _ _  _ _ _  I 
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PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS. NOT RIGIDLY 
ADJUSTED-Centinned 

Toledo to Chicago 

CENTRAL 
ZONE 

Feet 
773,532 
124,916 

590,281 
109,821 

590.262 
109,685 

580,078 
110,033 

Station 
EAST 
ZONE 

~- 
Feet 
205,834 
125,170 

_________. _ _  _ _ _ _ _ _ _ _  
__.___ 

._..__..__ 

____._..__ 
~ _..______ 

St. Mary’s Church, Toledo 

Monroe Lighthouse (U. S. 

Monroe Courthouse (U. S. 

M o n r o e  P r e s b y t e r i a n  

(U. 6. L. 8.) (Ohio), 1879. 

L. S.), 1877. 

L. S.), 1877. 

Church (U. €3. L. S,). 

531,305 
163,864 

529,672 
107,477 

529.173 
108,038 

522,673 
122,162 

Monroe German Lutheran 
Church (U. S. L. S,) .  

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
_ _ _ _  - __._ ~ _ _ _ _  - - - ~ - - 
___.__..__ _ _ _ _  -. .- ~ 

__.____.__ _ _ _ _ _ _ _ _ _ _  

Monroe M. E.  Church 
(U. s. L. S.). 

Tecumseh Presbyterian 
Church (U. 6. L. 5.). 

Adrian engine house No. 2 
(U. 9. L. S.). 

Hudson Congregational 
Church (U. 8. L. S.). 

Prattville Church (U. S. 
L. S.). 

Jackson, Mich. State prison 
(U. 6. L. S.). 

Jackson, chimney (U. S. 
L. SJ. 

Jackson First M. E.  Church 
(U. s. L. S.). 

Hillsdale Courthouse (U. 5. 
L. S.). 

Hillsdale College clock tower 
(U. s. L. S.). 

Reading, SE. corner of 
Colby Wringer Factory 
(U. s. L. S.). 

364,022 
64,279 

292,166 
76,369 

292,085 
76,033 

301,044 
221,379 

187,020 
80.180 

Reading, cupola of school- 
house (E. sideof Chestnut 
St.) (U. s. L. S.). 

__..._____ 
__..______ 

_ _ _ _ _ _ _ _ _ _  
___.______ 

_______.-- 
______._. - 

___. ...._ ~ _ _  _.__..._ 

__..._.___ 
-~.. ._.___ 

Michigan City Lighhouse 

AAzimuth VII, New Buf- 

A16 (U. 9. L. S.) 

(U. 9. L. S.) (Lnd.). 

falo (U. S. L. S.). 

AAzimuth V (U. S. L. S L -  

AAzimuth IV, or St. 
Josephs Station (U. S. L. 
S.). 

AAzimuth VI (U. 9. L. S.).. 

281,011 --........ 
183,331 __...__.._ 

29g,961 __......._ 
224,258 __......._ 

z coordinate; g coor- 
dinate 

248,683 
129.705 

266,384 
148,601 

EAST 
ZONE 

_ _ _ _ _ _ _ _ _ _  
___.___.__ 

_ _ _ _ _ _ _ _ _ _  
_________. 

Feet 
536,201 
58,526 

591,320 
142,652 

573,405 
151,186 

573,219 
151,265 

573,453 
150,251 

572,885 
151,166 

423,444 
183,826 

401,976 
144,468 

311,929 
129,554 

300,027 
103,078 

298,722 
271,591 

299,735 
278,749 

298,508 
273,143 

237.373 
154,844 

236.869 
159,067 

206.846 
123.997 

205,935 
124,928 

Station 

Reading First Baptist 
Church (U. S. L. S.). 

Sturgis Presbyterian Church 
(U. 9. L. S.). 

Sturgis M. E. Church 

Sturgis schoolhouse (IJ. 8. 

(U. s. L. S.). 

L. S.). 

Lima School (U. 8.  L. S.)-- 

Three Rivers tall steeple (u. s. L. 9.)’. 

Three Rivers, church (U. S. 
L. S.). 

White Pigeon Woolen Mill 
(U. 6. L. S.). 

White Pigeon Baptist 

Constantine schoolhouse (U. 

South Bend, standpipe (U. 

Church (U. S. L. S.). 

(U. s. L. S.). 

5. L. S.) (Ind.). 

New Carlisle, Ind., M. E. 
Church, steeple (U. S. L. 
S.). 

New Carlisle, Ind., spire of 
Christian Church (U. S. 
L. S.). 

St. Joseph, Congregational 

Michigan City High School 

Church (U. S. L. S.). 

(U. S. L. S.) (Ind.). 

Michigan City Deutsche 
Evangelical Church (U. 
8. L. 6.) (Ind.). 

Lake Michigan, sou.lh end 

184,463 _____..___ 
83,186 ______..__ 

227,606 _.________ 
110,920 _ _ _ _ _ _ _ _ _ _  I 

z coordinate: g coor- 
dinate 

186,103 ._.____.._ 
79,542 _______.__ 

AAzimuth I11 (U. S. L. S.)-- 331,743 __..__ _ _ _ _  
267,441 _ _ _ _ _  - ...- I /  
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PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
ADJUSTED-Continued 

SW. comer of NW. quar- 
ter of see. 29 T. 6 S., R. 1 

Branch County: SW. cor- 
ner of SE. quarter of sec. 7 
T. 6 S., R. 5 W. (U. S: 
L. S.). 

w. (U. s. L: S.). 

Section comers, southern Michigan 

722,493 
167,304 

~ 

Station 

SW. comer of NW. quar- 
ter of see. 29 T. 6 S., R. 1 

Branch County: SW. cor- 
ner of SE. quarter of sec. 7 
T. 6 S., R. 5 W. (U. S: 
L. S.). 

w. (U. s. L: S.). 

Monroe County Mich.: 
SW. comer oi private 
claim No. 432 @. S. L. S.). 

Monroe County Mich.: 

S., R. 7 E .  (U. S. L.k.). 

Monroe County Mich.: 
Corner o f  secs. is 26 35 
36, T. 6 8.. R.6 8. (d. S: 
L. S.). 

Lenawee County: Corner of 
sea.  22 23 26 27 T. 7 S., 
R. 5 E.’(U: S.’L.kJ. . 

Lenawee County: Corner of 
sea.  14 15 22 23 T. 6 S., 
R. 4 E.’(U: S.’L.’S.). 

Lenawee County: NE. cor- 
ner of sec. 3 T. 8 S., R. 3 
E. (U. S. L.’S.). 

Lenawee County: NE. cor- 
ner of seo. 1 T. 6 S., R. 1 
E. (U. 9. L: S.). 

Hillsdale County Mich.: 
Corner of s e a .  iz, 23, 26 
27, T.7S.,  R.4 W. (U. 5: 
L. S.). 

Hillsdale County, Mich.: 
NE. comer of sec. 26 T. 7 
S., R. 4 W. (U. 8. L.’S.). 

Hillsdale County Mich.: 
SW. corner of N’W. quar- 
ter of see. 27 T. 6 S., R. 3 w. (U. s. L: S.). 

Hillsdale County, Mich.: 
NW. comer of sec. 27 T. 6 
S., R. 3 W. (U. 9. L.’S.). 

Hillsdale County Mich.: 
SE. corner of SOL. 8, T. 5 
S., R . l  W.(U.S.L.S.). 

Hillsdale County, Mich.: 
SE. comer of see. 36 T. 7 
S.,R.ZW.(U.S.L:S.). 

HilIsdale County Mich ’ 
Corner of sea. is, 20, Zg; 
30,T.6S., R. 1 W. (U. S. 
L. S.). 

NE corner of  S ~ C .  5 T. 8 

722,493 
167,304 

I coordinate; v mor- 
dinate 

I 

CENTRA 
ZONE 

EAST 
Z O N E  

Feet 
552, n! 
150, 111 

515, 76: 
117,39’ 

498,IX 
154,67: 

461,68: 
1n,25: 

429,45( 
163,77: 

397,817 
115,6Z( 

342,47: 
177,844 

205,35i 
125,597 

210,695 
125,m 

232,038 
154,551 

232,078 
157,210 

278,257 
207,024 

279,320 
114,485 

284,293 
156,718 

284, 214 
154,095 

155,835 
168.789 

Station 

Branch County: SW. corne 
of SE. quarter of see. 11 
T.7S.,R.SW.(U.S.L.S 

St. Joseph County: SF 
wrner of SE. quarter ( 

see. 22 T. 7 S., R. 10 rn 
(U. S.’L. S.). 

Cass County: SW. comer c 
NW. quarter of sec. 36 ‘I 
7S.,R.13W. (U.S.L.k.: 

Cass County: SW. comer c 
NW. quarter of sec. 27 ‘I 
7S.,R.14W.(U.S.L.k.) 

Caw County: Comer c 
secs. 4 5 8 9 T. 8 S., R 
16 W. id. 6.  t. S.). 

Van Buren County: Sw 
comer of sec. 36 T. 1 N. 
R. 17 W. (U. 6. h. S.). 

Berrien County: Corner a 
secs. 14 15 22 23 T. 8 5. 
R. 18 W. (b. 6 .  i. 8.). 

Berrien County: SE. come 
of sec. 35 T. 6 S., R. 20 W 
(U. s. L: S.). 

Steuben County, Ind.: NJV 
corner of sec. 31 T. 38 N. 
R. 14 E. (U. 9. h. S.). 

La Grange County, Come 
of sea 4 5 8 9 T. 37 N. 
R. 11 E. (U: S: i. S.) (Ind.: 

La Grange County: S W  
comer of NW. quarter o 
sec. 33 T. 38 N.  R. 8 E 
(U. 6. i. S.) (Inh.). 

Elkhart County: Comer o 
secs. 2 3 10 11 T. 37 N. 
R. 6 E. (?J. 6. L: %)end.) 

:t. Joseph County Ind. 
Corner of sea. 17’18 19 
20,T.37N.,R.3d.  ( 6 . S  
L. s.1. 

St. Joseph County Ind. 
Corner of sea.  2 3’ 10 11 
T. 37 N., R. 1 W.’(d. S 
L. S.). 

;a Porte County: SW. cor 
ner of SE. quarter of S W  
quarter of see. 32 T. 38 N. 
R. 2 W.P. S. L.’S.) 0nd.j. 
a Porte County: SE. cor- 
ner of sec. 10, T. 37 N., R. 
3 W. (U. 8. L. S.) (Ind.). 
a Porte County: N W .  cor- 
ner of sec. 10 T. 36 N. R. 
4 W. (U. s. i. S.) (Innd.). 

z coordinate; v coor- 
dinate 

CENTRAI 
ZONE 

Feet 
638.070 
129,545 

570,610 
123,735 

491,911 
115,306 

449,534 
121,261 

381,112 
108,563 

360,683 
334,893 

328, w 
101,305 

271,376 
146,702 

712,689 
79,483 

630,294 
68.000 

535,420 
74,510 

483,085 
66,268 

372,721 
55,425 

293,384 
6s, 314 

247,167 
72,089 

EAST 
ZONE 
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.__..___._ 
____._____ 

.___.___.. _ _ _ _ _ _ _ _ _ _  
____.___._ _ _ _ _ _ _ _ _ _ _  
________._ 
____.___._ 

._________ 
________.. 

._________ 

._________ 

.__..__.__ _ _ _ _ _ _ _ _ _ _  

._....._.. 

.__..__... 

_.___.__.. 
._...._... 

.____. . - 
____..__.. 

PLANE COORDINATES. UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
A DJ USTED-Con t inued 

Lake Erie 

650,617 
200,686 

631,872 
187,582 

642,143 
215,554 

649,462 
203,370 

647,993 
214,585 

647,169 
220,071 

642,147 
229,132 

649,414 
233,174 

643,371 
231,501 

G43,454 
240,374 

Station 

River Rougc (U. S. L. S.)-- .  

Petite Cote (U. S. L. 8.) --.. 

Field (U. S. L. S.), 1873 (m.). 

Sandwich (U. S. L. S.), 1873 

Swayne (U. S. L. S.), 1873-.- 

Sandwich Courthouse (U. S. 

Michigan Central Elevator 

Windsor (U. S. L. S.), 1873.. 

Engine house center (U. 6 .  
L. S.), 1873. 

Azimuth post, Belle Isle 
(U. S. L. S.), 1873. 

St. Paul's Church (U. S. L. 
S.), 1873. 

AEngine house (U. S. L. S.), 
1873. 

Office, SE. corner building, 
Grand River and Park PI. 
(U. S. L. S . ) ,  1873. 

Detroit City Hall flagstaff 
(U. S. L. S.), 1873. 

Observatory post, east pier 
(U. S. L. S . ) ,  1871. 

Westminster or St. Aloysius 
Church. SW. corner (U. S. 
L. S.), 1873. 

Fortknd Griswold SP.,inter- 
section (U. S. L. S.), 1873. 

Detroit old observatory (U. 

(m.1. 

L. S.), 1873. 

(U. S. L. S.), 1873. 

S. L. S.), 1857; 1870. 

Kingsville (U. 6.  L. S.) 
(Canada), 1877 (d. m.). 

Kingsville M E. Church 
(U. 5. L. S.)(Canada), 1877. 

Kingsville schoolhouse (U. 
S .  L. S.) (Canada), 1877. 

Old Hen Island (U. S. L. SJ, 
1877 (m.). 

Azimuth AChicken Islend 
(U. S. L. S.), 1877. 

.__________ 

_ _ _ _ _ _ _ _ _ _ _  653,750 
- - - - - - - -___  283,247 

__.._ _ _  .. _ _  651,627 
- - - - - - - -___ 289,388 
.____ .___._ 655,789 
---...-..._ 288,551 

_______._._ 657,065 
.-_-----___ 296,899 
.__..._____ 659,644 
--.-----___ 292,154 

.________._ 664,041 

_________.. 669,642 

.._........ 669,644 

.--...-..._ 308,415 

.__..__._.. 680,715 

.-_--.-..._ 305,048 

.- .......__ 667,273 
--_.----___ 302,820 

.._..._.. .- 669,645 

.._..__..__ 308,407 

......___.. 666,211 
__...___... 304,306 

......._.._ 667,423 
___..._..__ 303,483 

.________._ 666,223 

.__.---..__ 304,323 

____.__.... 666,519 
___..._____ 304,031 

_______..__ 667,423 
_________._ 303,226 

.______-.__ 668,368 

.__.---_.._ %% 

30% .._.___.... 

--------.._ 299,204 

.-_-----.._ 304,201 

Bar Point (1878) (U. 6. L. 

Point Mouillee (U. 8. L. SJ, 

Sugar Island (U. 8. L. S.), 

Bar Point (1874) (U. 8. L. 

Hackett (U. S. L. S.), 1873 

Bois Blanc (U. 8. L. S.), 

Barker (U. 8. L. S.), 1873 

Clark (U. 9. L. S.), 1873 (m.) 

Biddle (U. S. L. S.), 1873 

Brodhead (U. 6. L. S.), 1873 

Turkey Island (U. 8. L. S.), 

North Wyandotte (U. 9. L. 

Grosse Isle (U. S. L. S.)- 

Wyandotte (U. S. L. S.) ... 

Wyandotte south base (U. 

Wyandotte north base (U. 

Fighting Island (U. 8. L. 

Ewt'~e (U. 8. L. 8.), 1873 

S.), 1877 (m.). 

1873 (m.). 

1873 (m.). 

S.), 1873 (m.). 

(m.1. 

1873 (m.). 

(m.). 

(m.). 

(m.). 

1873 (m.). 

S.), 1873 (m.). 

8. L. S.). 

8. L. S.). 

S.),  1873 (m.). 

(m.1. 

z coordinate; tr coor- 
dinate 

~ 

CENTRAL EAST 
ZONE ZOXE 

I- 
._...___.. 752,020 
.__._.__.. 193,276 Feet I Feet 
___..._... 752,015 
_______... 197,392 

_ _ _ _ _ _ _ _ _ _  731,449 
._________ 99,660 

Station 

East Sister Island (U. S. 

Little Point (U. 9. L. S.), 

Turtle Island Lighthouse 

L. S.), 1877 (m.). 

1877. 

(U. S. L. S.), 1877. 

Toledo stone longitude post 
(U. S. L. 9.) (Ohio), 1881. 

Detroit River 

z coordinate; coor- 
dinate 

CENTRAL 
ZONE 

EAST 
ZONE 

Feet 
722,401 
115,521 

702,747 
177,306 

575,178 
92,091 

534,072 
55,134 
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PLANE COORDINATES. UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
ADJUSTED-Continued 

Lake St. Clair 

Mitchel (U. 8. L. S.), (Can- 

Tbames River Lighthouse 
(U. S. L. S.), 1871. 

Huron Point (U. S. L. S.), 
1871. 

North Channel (34 0. N. 
Chaffee, 1867) (U. S. L. S.), 

ada) 1871. 

1871. 

Station 

Feet Feet 
_____.____. 833,157 
--.-----___ 341,528 

_________.. 828,146 
__________. 300.197 

__.____-_.. 737,579 
_______-_.. 359.743 

__...___ _._ 780,826 
__.____-_._ 412,795 

Happy (U. S. L. S.), 1873 ... 

Windmill Point Lighthouse 

Lake St. Clair west base 

arosse Point Church (U. S. 

La Puce (1869) (U. S. E. SJ-. 

Ctrosse Point (U. 6. L. SJ, 
1871. 

Lake St. Clair east base 
(U. S. L. S.), 1871. 

Milk River (U. S. I,. S.), 
1871. 

Post on base line Michiran 
Land Survey (U. S. L. SJ, 
1871. 

A (U. S. L. 8.1, 1871 ______.. 

Bassett (U. 6. L. S.), 1871..- 

La Puce (1871) (U. 8. L. S.), 

(U. 8. L. S.), 1873. 

(U. s. L. S.). 

L. S.), 1871. 

1871. 

stony Point (U. 8. L. S.), 
1871. 

Beacon (U. S. L. S.), 1871 _ _ _ _  
Congregational Church at 

New Baltimore (0. S. 
L. 8.1, 1871. 

I coordinate; y cwr- 
dinate 

___.___-___ 762,344 
_______-_.. 3 7 9 , m  

__.________ 749,721 
_ _ _ _ _ _ _ - _ _ _  431,070 

EAST 
ZONE 

Feet 
685.749 
300,336 

699,027 
313,633 

701,287 
298.188 

700,351 
326,813 

740,466 
293,989 

709,591 
326,993 

722,300 
295,620 

715,426 
348,834 

715,000 
347,882 

704,932 
310,834 

788,749 
363,893 

740,093 
293,185 

797.625 
298,807 

Lutheran Church at New 
Baltimore (U. S. L. S.), 
1871. 

Camp Post (U. S. L. S.) 
(Canada). 

I I coordina;- din& v ccmr- 

Station 

_ _ _ _ _ _ _ -  _ _ _  749,729 
_________._ 431,430 

_ _ _ _ _ _ _ - _ _ _  830,860 
_______-_._ 304.231 

1, 0. N. Chdee  (1867) (U. S. 

9, Macomb (0. N. C. 1867) 

L. S.). 

(U. s. L. €4.). 

L. S.). 
043. 0. N. C. (1867) (U. S. 

St. Clair Flats Rear Range 
Lighthouse (V. S. L. S.), 
1871. 

_ _ _ _ _ _ _ _  _ _ _  811, 295 
_ _ _ _ _ _ _ -  _ _ _  410,m 

__.._______ 764.~16 _ _ _ _ _ _ _ _  _ _ _  386,892 

_ _ _ _ _ _ _ _  ~ - .  772,066 _ _ _ _ _ _ _ _ _ _ _  414,288 

763.208 
380,260 

369,570 
1,147, 640 

374,605 
I, 105,197 

366,204 
1,044,877 

351,231 
1,013,329 

______.___ _ _ _ _ _ _ _  _ _ _  
_ - - -_ -_  _ _ _  
.._____ _ _ _  
.._-_____ ~ _ _ _ _ _ _ _ _ _ _  
.._____ _ _ _  
.~ _ _ _ _ _  _ _ _  

305,327 
932,672 

298.287 
931,642 

315,909 
881,581 

309,419 
816,222 
293,534 
795,007 
?92,081 
192.788 

300,907 
782, mi 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _  
____._____ 

_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
._________ _ _ _ _ _ _ _ _ _ _  
---.______ 
~ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
_ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  

Lake Michigan, east shore 

Rush Lake (U. 8. L. S.), 

076 (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _  - 
095Kl.S.L.S.)  _ _ _ _ _ _ _ _ _ _ _ _ _  
Observatory post, 0. B. 

Wheeler, Bi Point Sable 
(1866) (U. S.k. S.). 

1868. 

Frankfort (astronomic lati- 
tude) (U. S. L. S.), 1871. 

028(U.S.L.S.) ---------_-- 

053 (U. s. L. 8.) 

351.651 
1,011,826 _ _ _ _  ~ _ _ _ _ _  

338,578 ._ _ _  _ _  _ _  
986,353 _ _ _ _ _ _ _ _ _ _  
301,057 _ _ _ _ _ _ _ _ _ _  
941,111 _ _ _ _ _ _ _ _ _ _  
298,708 _____.__ _ _  
933.m ..________ 

Manistee (astronomic lati- 
tude) (U. S. L. S.), 1871 
(d.). 

~~ 

Big Point Sable (astronomic 
latitude) (U. S. L. S.), 
1866 (m.). 

Big Point Sable (0. N. C . )  
(U. s. L. S.). 

069 (U. 9. L. 8.) 

om (u. s. L. 8.) _ _ _ _ _ _ _ _ _ _  
0150 (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _  
0160 (U. 8. L. 8.) -_-_______ 
Observatory post 0. B. 

Wheeler ,  Li t t ' le  Point 
Sable (1866) (U. S. L. S.). 

Little Point Sable (astro- 
nomic latitude) (U. S. 
L. S.). 

298,680 _ _ _ _ _ _ _ _ _ _  
932,893 _ _ _ _ _ _ _ _ _ _  
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Feet 
290,544 

308,395 
731,917 

308,879 
728,596 

777,433 

PLANE COORDINATES, UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
ADJUSTEbContinued 

Lake Michigan, east shore-Continued 

Feet 
.____.____ 
._________ 

._________ 

._.__..___ 

.. . -. . -2. - 

..._..._ .~ 

Station 

403,028 
472,918 

376,634 
464,016 

376,165 
431,030 

374,494 
424,730 

371,155 
414,446 

367,562 
377,452 

356,672 
330,041 

346,773 
m,m 
355,261 
328,457 

0 7  (marked NI) (U. S. L. S 

._._____ .. 
__..____._ 

____.._... 
____..___. 

____....._ 
.______.._ 

. _.__._ -. . 

.--.______ 

____._____ _ _ _ _ _ _ _ _  _. 

____...... 
______. _ _ _  
____.___._ _ _ _ _  _ _ _ _ _ _  
____..._._ 
_______._. 

____._____ 
____._.___ 

Claybanks (astronomic lati 
tude) (U. 9. L. S.), 187 

AZ (U. 6. L. 8.) _ _ _ _ _ _ _ _ _ _ _  
@.I. 

325,929 
669,005 

335,978 
645,732 

359,149 
594,406 

391,138 
591,973 

389,352 
589,507 

366,978 
568.2% 
373,337 
538,268 

375,342 
514.444 

A35, reference stone (U. S 

Duck Lake (astronomic lati 
tude) (U. 6 .  L. S.), 187 

A53 (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _  

L. S.). 

(m.). 

.......... 

.-.-...... 

.---...... 

.___...._. 

.--....... 

.___...___ 

._......__ 

.___...._. 

._....._._ 

..- ..... _ -  

......____ 

......____ 

.._....___ 

._......__ 

____.-.-_- _ _ _ _ _ _ _ _ _ _  

A84 (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _  
0 8 5  (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _  

338,871 
280,802 

310,026 
237,121 

Observatory post 3 (U. S 
L. S.). 

______. _ _ _  _ _ _ _  _ _ _ _ _ _  
.-.-..... . 
___.....__ 

South Twin Sister (astra 
nomic latitude) (U. S 
L. S.). 1871 (m.). 

A127 (17. S. L. S.) _ _ _ _ _ _ _ _ _  

417,371 
1,229,448 

370,080 
1,165,475 

368,625 
1,163,447 

369,859 
1,165,599 

North Manitou (U. S. L. SJ, 

Pyramid Point (U. S. L. S.), 

Carp River (U. 9. L. S.), 

South Manitou Lighthouse 

South Manitou (U. S. L. S.), 

1860. 

1860. 

1860. 

(U. S. L. S.), 1860. 

1860. 

.-.....-.. 

._....__ .. 

.___....__ 
____._.__. 

... . ~. ... . 

._._..__._ 

.___..._._ 

.__.....__ 

c coordinate; II coor- 
dinate 

436,571 
1,299,135 

454,880 
1,263,938 

497,815 
1,286,087 

41 1,052 
1,278,579 

396,469 
1,279,418 

I- 

....-.-.. 
.........- 

..__...__ 
...___..__ 

..._._._.. 

....._.___ 

. . -. -. . .- - 

..______._ 

...___._._ 

...___.__ ~ 

309,515 .......... 
726,539 . -1.. . . -. . 

Station 

A140 (U. S. L. S.) 

A194 (U. S. L. S.) _ _ _ _  ~ ..._. 

Observatory post 4 (1'. S. 

A39 (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
L. S.). 

A22 (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _  
Douglas (astronomic lati- 

tude) (U. 9. L. S.), 1873 

Az.1 (U. 5. L. 5.) ______.____ 

(rn.1. 

Az.II(U.S.L. 5.) _______.._ 

A68 (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _  
South Haven Lighthouse 

(geodetic) (U. S. L. S.), 
1873 (m.). 

South Haven (geodetic) 
(U.S.L.S.).1873(d.m.). 

Station 20 (geodetic) (U. S. 
L. S.). 

Lake Michigan, northeast end 

Sleeping Bear (U. S. L. S.), 

Point aux Bees Scis  (U. S. 

Point Betsie Lighthouse (U. 

0 Penny, No. 1 (U. S. L. S.) 

1860. 

L. S.), 1860. 

S. L. S.), 1858, r. 1872. 

' coordinate: coor- 
dinate 

I 

I- 
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Feet 
593,264 

1,361,570 

593,694 
1,345,W 

556,264 
1,340,233 

547,534 
1,293,059 

596,428 
1,327,878 

549,426 
1,324,496 

595,392 
1,286,927 

570,107 
1,272,635 

591,a16 
1,251,311 

573,544 
1,261,056 

567,601 

576,953 

1,240,103 

1,222,575 

564,735 

565,053 

1,223,394 

1,204,336 

PLANE COORDINATES. UNITED STATES LAKE SURVEY STATIONS, NOT RIGIDLY 
ADJUSTED-Continoed 

Grand Traverse Bay  

Feet 
....____.. 
....____.. 

._..______ 

.c._______ 

._.___.__. 

._._.__.__ 

.-.-.---._ 

._...___.. 

._._.__.__ 

._.._.____ 

.~ __._____ 
~ _._...... 

._..____.. 

._._____.. 

._..______ 

._..______ 

__._._..._ 
._..._____ 

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

._..______ 
_ _ - -  .---__ 

__._______ 
_-.-._____ 

._._______ 

._________ 

________.. 

Station 

251,102 
1,463,555 

1,433,321 

195,473 
1,430,999 

252,763 
1,524,121 

195.946 
1,381,371 

152,150 
1,298,670 

223,289 

T r a v e r s e  P o i n t  (Lake 
Michigan) (U. S. L. S.). 

15 (IJ. S. L. S.), 1861 ____.... 

1B (U. 6. L. S.), 1861 ______--  

12 (New Mission Point) 
(U. s. L. S.), 1861. 

14 (U. s. L. S.), 1861 ______-. 

c (U. s. L. S.), 1861 _ - _ _ _ _ - -  

IO (U. S. L. S.), 1861 _____.._ 

11 (Old Mission) (U. S. L. 

8 (U. S. L. S.), 1860 _ _ _ _ _ _ _ _ _  
S.), 1860. 

9 (U. 9. L. S.), 1860 ____--- - -  

7 (U. 9. L. S.), 1860 ____-_- -- 

6 (U. 6. L. S.), 1860 _______-_ 

5 (U. 9. L. S.), 1860 _ _ _ _ _ _ _ - -  

4 (U. s. L. S.) ,  1860 ______. -- 

__..._____ 

... . .___ _ _  

..________ 

..._______ 

...______ ~ 

._..____ _ _  

....._____ 

..._______ _ _ _ _ _ _ _ _ _ _  

..____ _ _ _  

..________ 

z coordinate; y coor- 
dinate 

Poverty Island (17. S. L. S.) 

Rocky Island (AHeardings 

Summer Island (U. S. L. S.). 

Llttle Summer Island (U. S. 

Oravelly Island (U. S. L. S.). 

R 1863) (U. S. L. S.). 

L. S.). 

2f4728 __..______ 
I ,  470,772 ....______ 

254,101 __._______ 
1,499,260 __._______ 

269,648 ...._____. 
1,475,590 .. ._______ 

259,426 ......__._ 
1,494, i23 ..._____.. 

249,806 _.....____ 
1,467,3.50 ....._____ 

Station 

3 (U. s. L. S.), 1860--------. 

2 (U. s. L. S.), 1860.. __.-.-. 

1 (U. s. L. S.), 18M) ____----. 

Suttons Point (U. 6. L. 8.) 

P (Merrels Point) (U. S 

R (U. S. L. S.), 1860 _______. 

1860. 

L. S.), 1860. 

Lees Point (U. S. L. S.), 186( 

u (U. s. L. S.), 1860 ___----. 

T (Blacks Point) (U. S 

V (Norris Point) (U. S 

L. S.), 1860. 

L. S.), 1860. 

\\‘ (U. s. L. S.), 1860 ___-__. 

S (Hog Island) (U. S. L. 9.) 

Little Hog Island (U. S 

Penny 0 203 (U. S .  L. S.) 

1860. 

L. S.), 1860. 

1860. 

Green Bay  Islands 

St. Martins Island (U.  S. 
L. S.). 

Oull Island (U. S. L. S . ) L  

Rock Island Lighthouse 

Transit Post (Boyen Blufi, 

(U. s. L. S.). 

old) (U. S. L. S.). 

Transit Post (Burnt Bluft, 

Pilot Id. Lighthouse (U. S. 

Baileys Harbor Lighthouse 

Old) (U. s. L. S.). 

L. S.). 

(U. s. L. S.). 

P coordinate; y coor- 
dinate 

~ E N T R A L  
ZONE 

Feet 
549,410 

1,197,935 

552,430 
1,183,445 

545,076 
1,186,320 

538,964 
1,271,804 

559,584 
1,266,237 

547,988 
1,237,162 

.538,628 
1,248, 199 

526.444 
1,227,356 

544,598 

530 239 

L.209, 533 

1, un: 999 
537,349 

543, QOo 
1,228,122 

1,189,990 

543,670 
1,224,728 

529,211 
1,197, 104 

EAST 
ZONE 
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Tabular dil 
ference for 
one second 
of latitude 

U. S. COAST AND GEODETIC SURVEY 

PLANECOORDINATE PROJECTION TABLES FOR MICHIGAN 

Table I ,  east zone 

Feet 
101.20983 
101.21017 
101.21033 
101.21083 
101.21100 
101.21133 

Latituc 

0 ,  

42 31 
32 
33 
34 
35 

0 ,  

41 31 
31 
31 
33 
34 
35 

41 36 
37 
38 
39 
40 

41 41 
42 
43 
44 
45 

41 46 
47 
48 
49 
50 

41 51 
52 
53 
54 
55 

41 56 
57 
58 

41 59 
42 00 

42 01 
02 
03 
04 
05 

42 06 
07 
08 
09 
10 

12 11 
12 
13 
14 
15 

12 16 
17 
18 
19 
20 

12 21 
22 
23 
24 
25 

2 26 
27 
28 
29 
30 
- 

101.21167 
101.21183 
101.21217 
101.21267 
101.21283 

101.21317 
101.21333 
101.21367 
101.21400 
101.21433 

I 

42 36 
37 
38 
39 
40 

42 41 42 

43 
44 
45 

Feet 
0.00 

6,072.59 
12,145.20 
18,217.82 
24,290.47 
30,363.13 

36,435.81 
42,508.51 
48,581. 22 
54,653.95 
60,726.71 

66,799.48 
72,872.27 
78,945.07 
85,017.89 
91,090.73 

97,163.59 
103,236.46 
109,309.36 
115,382.27 

1!8,528.15 
133,601.11 
139.674.10 
145,747.10 
151,820.12 

157,893.15 
163,966.21 
170,039.28 
176,112.37 
182,185.48 

188,258.61 
191,331.75 
200,404.91 
206,478.09 
212,551.29 

218.624.51 
224,697.74 
230,770.99 
236,844.26 
242,917.55 

248,990.86 
255,064. 18 
261,137.52 
267,210.88 
273,284.26 

279.357. 66 
285,431.07 
291,504.50 
297,577.95 
303,651.41 

309,724.90 
315,798.40 
321,871.92 
327,945.46 

340,092.59 
346,166.18 
352,239.79 
358,313.42 
364,387.07 

121,455.20 

334,019.02 

101.21450 
101.21500 
101.21517 
101.21550 
101.21583 

101.21600 
101.21650 
101.21667 
101.21700 ' 
101.21717 

101.21767 
101.21783 
101.21817 
101.21850 
101.21883 

101.21900 
101.21933 
101.21967 
101. nw 
101.22033 

101.22050 
101.22083 
101.22117 
101.22150 
101.22183 

Tabular dif- 
ference for 
one second 
of latitude 

42 46 
47 
48 
49 
50 

42 51 
52 
53 
54 
55 

42 56 
57 
58 

42 59 
43 00 

43 01 
02 
03 
04 
05 

43 06 
07 
08 
09 
10 

LO1.22350 
101.22383 
101.22417 
101.22433 
101.22483 

101.22500 
!01.22533 
101.22567 
~01.22600 
.01. 22617 

43 16 
17 
18 
19 
20 

43 21 
22 
23 
24 
25 

01.22650 
01.22683 
01.22717 
01.22750 
01.22767 

13 
101.22300 14 
101.22333 15 

43 26 
27 
28 
29 
30 

I 

Feel 
370,460.73 
37R, 534.41 
382,608.11 
388,681.83 
394,755.57 

400 829.32 
406: 903.09 
412,976.88 
419,050.69 
425,124.51 

431 198.36 

443,346.10 
449,419.99 

437: 272.22 

455,493.91 

461,567.84 
467,641.79 
473,715. 76 
479,789.75 
485,863.75 

498,011.81 
504,085.87 

491,937.77 

510,159.95 
516,234.04 

522,308.15 
528,382.28 
534,456.43 
640, 530. 60 
646,604.78 

552 678.98 

564 827.44 
570: 901.70 
576,975.97 

583 050.26 
589: 124.57 
595,198.90 
601,273.25 
607,347.61 

613 421.99 
619: 496.39 
625,570.81 
631 645.25 
6-37; 719.70 

643 794.17 
649: 868.66 

662 017.69 

558: 753.20 

655,943.17 

668; 092.24 

674,166.80 
680,241.38 
688,315.98 
692 390.59 
698: 465.22 

704,519.87 
710,614.54 
716,689.23 
722,763.94 
728,838.66 

Feet 
101.22800 
101.22833 
101.2286i 
1 0 1 . 2 m  
101.2291; 

101.2295( 
101.22983 
101.23017 
101.23053 
101.23082 

101. 231M: 
101.23133 

101.232oc 
101.23217 

101.23250 
101.23283 
101.23317 
101.23333 
101.23367 

101.23400 
101.23433 
101.23467 
101.23483 
101.23617 

101.23550 
101.23583 
101.23617 
101.23633 
101.23667 

101.23700 
101.23733 
101.23767 
101.23783 
101.23817 

101.23850 
101.23883 
101.23917 
101.23933 
101.23967 

101. 24ooo 
101.24033 
101.24067 
101.24083 
101.24117 

101.24150 
101.24183 
101.24200 
101.24250 
101.24267 

101.24300 
101.24333 
101.24350 
101.24383 
101.24417 

101.24450 
101.244s3 
101.24517 
101.24533 
101.24567 

101.2315a 
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Table I ,  east zone-continued 

Feet 
101.24600 
101.24617 
101.24667 
101.24683 
101.24717 

- 

Atitudi 

0 ,  

44 31 
32 
33 
34 
35 

0 ,  

43 31 
32 
33 
34 
35 

43 36 
37 
38 
39 
40 

43 41 
42 
43 
44 
45 

43 46 
47 
48 
49 
50 

43 51 
52 
53 
54 
55 

43 56 
57 
58 

43 59 
44 00 

44 01 
02 
03 
04 
05 

44 06 
07 
08 
09 
10 

44 11 
12 
13 
14 
15 

44 16 
17 
18 
19 
20 

44 21 
22 
23 
24 
25 

44 26 
27 
28 
29 
30 

101.24750 
101.24783 
101.24800 
101.24833 
101.24883 

101.24900 
101.24917 
101.24967 
101.24983 
101.25017 

101.25050 
101.25083 
101.25100 
101.25133 
101.25167 

101.25200 
101.25233 
101.25250 
101,25283 
101.25317 

101.25350 
101.25383 
101.25400 
101.25133 
101.25487 

101.2 00 

101.25567 
101.25583 
101.25617 

101.25650 
101.25667 
101.25717 
101.25733 
101.25767 

101.25800 
101.25833 
101.25850 
101.25883 
101.25917 

101.25950 
101.25983 
101.26000 
101.26033 
101.26067 

101.26100 
101.26133 
101.26150 
101.26183 
101.26217 

101.2833 

Y 

44 36 
37 
38 
39 
40 

44 4 i  
42 
43 
44 
45 

44 46 
47 
48 
49 
50 

44 51 
52 
53 
54 
55 

44 56 
57 

4 8  
44 59 
45 00 

45 01 
02 
03 
04 
05 

45 06 
07 
08 
09 
10 

45 11 
12 
13 
14 
15 

45 16 
17 
18 
19 
20 

45 21 
22 
23 
24 
25 

Feet 
734,913.40 
740,988.16 
747,062.93 
753,137.73 
759,212.54 

765,287.37 
771,362.22 
777,437.09 
783,511.97 
789,588.87 

795,Ml.So 
801,736.74 
807,811.69 
813 886.67 
819: 961.66 

826,036.67 
832,111.70 
838,186.75 
844,261.81 
850,336.89 

856,411.99 
862,487.11 
868,562.25 
874,637.40 
880,712.57 

886,787.76 
892,862.97 
898,938.20 
905,013.44 
911,088.70 

917,163.98 
923,239.28 
929,314.60 
935,389.94 
941,465.29 

947,540.66 
953,616.05 
959,691.45 
965,766.88 
971,842.32 

977,917.78 
983,993.26 
990,068.76 
996,144.27 

1,002,219.80 

1,008,295.35 
1,014,370.92 
1,020,446.51 
1,026,522.11 

1,038,673.37 
1,044,749.03 
1,050,824.71 
1,056,900.40 
1,062,976. 11 

1,069,051.84 
1,075,127.59 
1,081,203.36 
1,087,279. 14 

1,032,597. 73 

1,093,354.95 

101.26250 
101.26283 
101.26300 
101.26350 
101.26367 

~~~~~~ Latitudc 
Tabular dif- 

of latitude I! 

45 26 
27 
28 
29 
30 

Y 

Feel 
1,099,430.77 
1, 105,506. 61 
1, 111,582.46 
1,117,658.34 
1,123,734.23 

1,129,810.14 
1,135,886.07 
1, 141,962.01 
1, 148,037.98 
1,154,113.96 

1,160,189.96 
1, 166,265.98 
1. 172,342.02 
1,178,418.07 
1,184,494.14 

1,190,570.23 
1,196,646.34 
1,202,722.47 
1,208,798.61 
1,214,874.77 

1,220,950.95 
1,221,027.15 
1,233, 103.37 
1,239, 179.60 
1,245, 255.85 

1,251,332.12 
1,257,408.41 
1,263,484.72 
1,269,561.05 
1,275,637.39 

1,281,713.75 
1,287,790.12 
1,293,866.52 
1,299,942.94 
1,306,019.37 

1,312,095.82 
1,318, 172.29 
1,324,248.78 
1,330,325.28 
1,336,401. So 

1,342,478.34 
1,348,554.90 
1,351,631.48 
1,360,708.07 
1,366,784.68 

1,372,861.31 
1,378,937.96 
1,385,014.63 
1,391,091.32 

1,403.244.74 
1,409.321.48 
1,415,398.24 
1,421,475.01 
1,427,551.80 

1,433,628.61 
1,439,705.44 
1,445,782.29 
1,451,859. 15 
1,457,936.03 

1,397,168.02 

rabulsrdit. 
terenca for 
one semnd 
of latitude 

Fed 
101.26400 
101.26417 
101.26467 
101.26483 
101.26517 

101.26550 
101.26567 
101.26617 
101.26633 
101.26667 

101.267O0 
101.26733 
101.26750 
101.26783 
101.26817 

101.26850 
101.26883 
101.269O0 
101.26933 
101,26967 

101.27OOO 
101.27033 
101. 27050 
101. 27083 
101.27117 

101. 27150 
101.27183 
101,27217 
101.27233 
101.27267 

101.27283 
101.27333 
101.27367 
101.27383 
101.2/417 

101. n 4 m  
101.27483 
101.27500 
101.27533 
101.27567 

101. nBM) 
101.27633 
101.27650 
101.2’6R3 
101.27717 

101.27750 

101.27817 
101.27833 
101.27967 

101. ne00 
101.27933 
101.27950 
101.27983 
101.28017 

101.28050 
101.28083 
101.28100 
101.28133 
101.28167 

101. 27783 
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PLANE-COORDINATE PROJECTION TABLES FOR MICHlGAN-Continned 

Table I ,  east zone-continued 

Feet 
101.28200 
101.28233 
101.28267 
101.28283 
101.28317 

1,524,782.93 
1,530,860.03 
1,536,937.15 
1,543,014.28 
1,549,091.43 

0 ,  

46 16 
17 
18 
19 
20 

Lalitudf 

0 ,  

45 31 
32 
33 
34 
35 

45 36 
37 
38 
39 
40 

45 41 
42 
43 
44 
45 

45 46 
47 
48 
49 
50 

45 51 
52 
53 
54 
55 

45 56 
57 
58 

45 59 
46 00 

46 01 
02 
03 
04 
05 

46 06 
07 
08 
09 
10 

46 11 
12 
13 
14 
15 

lCk28500 
101.28533 
101.28550 
101.28583 
101.28617 

101.28650 
101.28683 
101.28717 
101.28733 
101.28767 

101.28800 
101.28833 
101.28850 
101.28883 
101.28917 

Y 

Feet 
1,464,012.93 
1,470,089.85 
1,476, 166.79 
1,482,243.75 
1,488,320.72 

1,494,397.71 
1,500,474.72 
1,506,551.74 
1,512,628.79 
1,518,705.85 

46 28 
27 
28 
29 
30 

46 31 
32 
33 
34 
35 

46 36 
37 
38 
39 
40 

1,555,168.60 
1, 561,245. 79 
1,567,323.00 
1,573,400.23 

1,585,554. i3 
1,591,632.01 
1,597,709.31 
1,603,786. 62 
1, SOS, 863.95 

1,615,941.30 
1 622 018.67 
1: 628: 096.06 
1,634,173.47 

1,646,328.33 
1,652,405.79 
1,658,483.27 
1,664,560.76 
1,670,638.27 

1,579,477.47 

1,640, w). 89 

101,28950 
101.28963 
101. ~ROI’I 
101.29033 
101.29067 

1,676,715.80 
1,682,793.35 
1,688,870.92 
1,694,948.50 
1,701,026.10 

1,707,103.72 
1, 713,181.36 
1,719,259.02 
1,725,336.70 
1,731,414.39 

46 41 
42 
43 
44 
45 

Tabular dif- 

of latitude 

i o i . 2 m n  
101.2R1.13 
101. mim 
101.29183 
101.29217 

46 46 
47 
48 
49 
50 

101.28433 24 
101.28467 25 

101.28250 
101.29283 
101. m m  
101.29333 
101.29367 

101.29400 
101.29433 
101.294fi7 
101.29483 
101,29517 

46 51 
52 
53 
54 
55 

46 56 
57 
58 

46 59 
47 00 

u 

Feet 
1, 737,492.10 
1,743,569.83 
1,749,647.58 
1, 755, 725.34 
1,761, W. 12 

1 767 880.92 

1,780,036.58 
1,786,114.44 
1,792, 192.31 

1 798 270.20 
1: 804: 348.11 
1 810 426.04 
1: 816: 503.98 

1 828 659.92 

1’ 840’ 815.94 
1’ 848) 893.97 
1: 852: 972.02 

1 859 050.09 

1: 871: 206.29 
1 877 284.42 
1: 883: 362.56 

1 889 440.72 

1,901,597.09 
1,907,675.31 
1,913,753.54 

1 919 811.79 
1’ 925’ 910.06 
1:931:958.35 
1,938,066.65 
1,944, 144.97 

1,950,223.31 
1,956,201.67 
1,962,380.05 
1,968,458.44 
1,974,536.85 

1 980 615.28 
1: 986: 693.73 
1,992,772.20 
1,998,850.68 

i: 773: 9%. 74 

1, 822, 581.94 

1’ 834) 737.92 

1’ 86; 128.18 

1: 89s: 518.90 

2,004,929.18 

l’abular dil 
ference for 
one second 
of latitude 

Feet 
101.29550 
101.29583 
101.29fi00 
101.29633 
101.29667 

101.29700 
101.29733 
101.29767 
101.29783 
101.29817 

101.29850 
101.29883 
101.29900 
101.29933 
101.29967 

101.3MxH) 
101.30033 
101.30050 
101.30083 
101.30117 

101.30150 
101.30183 
101.30217 
101.30233 
101.30267 

101.30300 

101.30367 
101.30383 
101.30417 

101.30450 
101.30483 
101.305M) 
101.30533 
101.30567 

101.306W 
101.30633 
101.50650 
101.30683 
101.30717 

101.30750 
101.30783 
101.308M) 
101.30833 

ini.30317 
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Table 11, east zone 

Scale 
lxpressedss 

a ratio 
I’ 

I- 

I‘ 

Scale in 
units of 
seventh 
place of 

logarithm 

Feet 
0 

5,000 
10,000 
15,000 
20,000 

-248.2 
-248.1 
-247.7 
-247.1 
-246.2 

0.9999428 
.9999429 
,9999430 
.9999431 
. ‘9999433 

Feed 
225,000 
230.000 
235,000 
240.000 
245,000 

25,000 
30,000 
35,000 
40,000 
45.000 

-245.1 
-243.7 
-242.1 
-240.3 
-238.2 

I I- 

.9999436 

.9999439 

.9999443 

.9999447 

.9999452 

250.000 

260.000 
265,000 
270,000 

255,000 

50,000 
55,000 
60,000 
65,000 
70,000 

75,000 
80,000 
85,000 
90,000 
95,000 

-235.8 
-233.2 

’ -230.3 
-227.2 
-223.9 

-220.3 
-210.5 
-212.4 
-208.0 
-203.4 

.9999457 

.9999463 

.9999470 

.9999484 

,9999493 
,9999501 
,9999511 
.9999521 
. m 5 3 2  

,9999477 

: (1 350,000 
355.000 

,9999637 360,000 
.9999652 365,000 
.9999669 370,000 

275,000 
280,000 
285,000 
zm,noo 
295,000 

300,000 
305,000 
310,000 
315.000 
320,000 

100,000 
105,000 
110,000 
115,000 
120,000 

125,000 
130,000 
135,000 
140,000 
145,000 

-198.6 
- 193.5 
-188.2 
-1R2.6 
-176.8 

-170.7 
-164.4 
-157.8 
-151.0 
-143.9 

ka l e  in 
units of 
seventh 
place of 

igarithm 

+2. 9 
+14.2 
+25.7 
+37.5 
+49.5 

fG1.8 
+74.3 
+87.1 

+loo. 1 
+113.3 

+126.8 
i-140.6 
+IM. 6 
+le$. 9 
+la. 5 

+198.2 
+213.2 +m. 5 
+244.0 
+259.7 

+n5 .7  
+292.0 
+308.5 
f325.2 
+342.0 

+359.4 
+376.9 

+430.8 

+449.3 
+4fS. 0 
+4R7.0 
+506.2 
+525.7 

+545.4 
+565.3 
+585.5 
+606.0 
+626.7 

+647.7 
+6@. 9 
+690.4 
+712.1 
+734.0 
+756.2 

E: : 

.9999543 

.8999554 

.9999567 
,9999580 
.9699593 

Scale 
:xpressed e 

a ratio 

325,000 
330,000 
335.000 
340,000 
345,000 

i: woo033 
1.0000059 
1.0000086 
1.ooo0114 

. m9G65 

.9990703 

.9’B9721 

. OW9739 
,9999758 

1. 0000142 
1.oooO171 
1.0000201 
1.0000230 
1.0000261 

375,000 
380,000 
385,000 
390,000 
3Y5.000 

1.0000423 

150,000 
155,000 
160,000 
165,000 
170,000 

1.0000456 
1.0100491 
1. oooO526 
1. oooO562 
1. oooO598 

-136.6 
-129.0 
- 121.2 
- 113.2 
-104.9 

1.0000635 
1.00001172 
1. oooO710 
1. ooo0749 
1. oooO787 

1.0000828 
1.0000868 
1.0000909 
1.0000950 
1.0000992 

175,000 
180,000 
185,000 
190.000 
195,000 

200,000 
205,000 
210,000 
215,000 
220,000 

1.oW1035 
1.0001078 
1. 0001121 
1.0001168 
1.0001210 

-98.3 
-87.5 
-78.5 
-69.2 
-59.6 

-49.8 
-39.8 
-29.5 
-19.0 
-8.2 

1.0001256 ,9999778 
,9999799 
.9999819 
,9999841 
.9999863 

.g999885 

.99W908 

.9999932 
,9999956 

0.9999981 

1.0001491 
1.0001540 
l.MW)1590 
1.0001640 
1.0001690 
1.0001741 

400,000 
405.000 
410.000 
415,000 
420,000 

425,000 
430,000 
435, 000 
440.000 
445,000 
450,000 
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Table I ,  central and west zones 

Feet 
101.20650 
101.20667 
101.20700 
101.20733 
101.20767 
101.20783 

101.20817 
101.20850 
101.20883 
101.20917 
101.20933 

101.20967 
101.21000 
101.21033 
101.21067 
101.21083 

'atitude 

- 
0 ,  

41 30 
31 
32 
33 
34 
35 

41 36 
37 
38 
39 
40 

41 41 
42 
43 
44 
45 

41 46 
47 
48 
49 
50 

41 51 
52 
53 
54 
55 

41 56 
57 
58 

41 59 
42 00 

42 01 
oe 
03 
04 
05 

42 06 
07 
08 
09 
10 

42 11 
12 
13 
14 
15 

42 16 
17 
18 
19 
20 

42 21 
22 
23 
24 
25 

42 26 
27 
28 
29 
30 

0 ,  

42 31 
32 
33 
34 
35 

42 36 
37 
38 
39 
40 

42 41 
42 
43 
44 
45 

42 46 

v 

101.21117 
101.21150 
101.21183 
101.21200 
101.21233 

101.21267 
101.21300 
101.21333 
101.21350 
101.21383 

101.21417 
101.21450 
101.21483 
101.21500 
101.21533 

Feet 

.~ ~~ 

47 
48 
49 
50 

42 51 
52 
53 
54 
55 

42 56 
57 
58 

42 59 
43 00 

0.00 
6 072.39 

12 144.79 
18,217.21 
24,289.65 
30,362.11 

101.21567 
101.21600 
101.21617 
101.21650 
101.21683 

101.21717 
101.21750 
101.21783 
101.21800 
101.21833 

101.21867 
101.21900 
101.21917 
101.21950 
101.21983 

36,434.58 
42,507.07 
48,579.58 
54,652.11 
60,724. 66 

43 01 
02 
03 
04 
05 

43 O6 07 

08 
09 
10 

43 l1 
12 
13 
14 
15 

66,797.22 
72.869.80 

101.22017 
101.22050 
101.22067 
101.22100 
101.22133 

78; 942.40 
85,015.02 
91,087.66 

43 l6 
17 
18 
19 
20 

97,160.31 
103,232.98 
109,305.67 
115 378.38 
121: 451.10 

101.22167 
101.22183 
101.22233 
101.22250 
101.22283 

101,22300 
101.22350 
101.22367 
101.22400 
101.22433 

127,523.84 
133,596.60 
139,669.38 
145,742.18 
151,814.99 

157,887.82 
163,960.67 
170,033.54 
176,106.43 
182,179.33 

43 21 
22 
23 
24 
25 

43 26 
27 
28 
29 
30 

188,252.25 
194,325.19 
200,398.15 
206,471.12 
212,544.11 

218,617.12 
224,690.15 
230,763.20 
236,836.27 
242,909.35 

248,982.45 
255,055.57 
261,128.71 
267,201.86 
273,275.03 

279,348.22 
285,421.43 
291,494.66 
297,567.90 
303,641.16 

309,714.44 
315,787.74 
321,861.05 
327,934.39 
334, 007.74 

340,081.11 
346,154.49 
352,227.90 
358,301.32 
364,374.76 

abular dif- 
erence for I( 
ne second 
if latitude 

v 

Feet 
370 448.22 
3761 521.70 
3 8 i  595.19 
388' 668.70 
396,742.23 

400 815.78 
406' 889.35 
412: 962.93 
419 036.53 
425: 110.15 

42l.lR3.79 i3i' 257.45 

449' 404.81 
443'331.12 

455: 478.52 

461 552.25 
467: 626.00 
473 699 76 

484 847.34 

491,921.16 
497 995.00 
504: 068.85 
510,142.72 
516,216.61 

47a' 773: 54 

522,290.52 
528,364.44 
534,438.38 
540 512.34 
546: 586.32 

552 660.32 
558) 734.34 
5641 808.37 
570' 882.42 
576: 956.49 

583 030.58 

601: 252.94 
607,327.10 

589' 104. m 
595' 178. 8a 

613 401.22 
619' 475.4; 
625' 549.6f 
631: 623.91 
637,698. 11 

643 772.4: 
649: 846.7: 
655, 921.0: 
661.995.3' 
668; 069.61 

674,144.0: 
680,218.4( 
686 292.N 
69% 367.2 
698,441. b 

704,516.01 
710 590.5 
716 665.0: 
722 739.5: 
728: 814.0. 

ibular dif 
lrence for 
ie second 
I latitude 

Feet 
01.22467 
01.22483 
01.22517 
01.22550 
01.22583 

101.22617 
101,22633 
101.22667 
101.22700 
101.22733 

101.22767 
101.22783 
101.22817 
101.22850 
101.22883 

101.22917 
101,22933 
101.22967 
101.23000 
101.23033 

101.23067 
101.23083 
101.23117 
101.23150 
101.23183 

101.23500 
101.23533 
101.23567 
101.2360C 
101.2363? 

101.23650 
101.23683 
101.23717 
101.23750 
101.23783 

101.23817 
101.23833 
101.23867 
101.23900 
101.23917 

101.23950 
101.24000 
101.24017 
101.24050 
101.24067 

101.24117 
101.24133 
101.24167 
101.24200 
101.24217 
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Table I ,  central and west zones-Continued 

Latitude 

0 ,  

43 31 
32 
33 
34 
35 

43 36 
37 
38 
39 
40 

43 41 
42 
43 
44 
45 

43 46 
47 
48 
49 
50 

43 51 
52 
53 
54 
55 

43 56 
57 
58 

43 59 
44 00 

44 01 
02 
03 
04 
05 

44 06 
07 
08 
09 
10 

44 11 
12 
13 
14 
l! 

44 l! 
1 
11 
l! 
21 

44 2 
2: 
2 
2 
2 

44 21 
2 
2 
2 
3 
- 

Feel 
101.24250 
101.24300 
101.24317 
101.24350 
101.24367 

U 

0 ,  

44 31 
32 
33 
34 
35 

Feel 
734 888.58 
74d, 963.13 
747 037.71 
753’ 112.30 
758: 186.91 

765 261 53 
771’ 336: 17 
7771 410.83 
783’ 485.51 
788: 560.21 

801,709.66 
807,784.41 
813 859.18 
819: 933.97 

826 008.78 
832: 083.60 
838,158.44 
844 233.30 
850: 308.18 

856,383.07 
862,457.98 
868,532.91 
874,607.86 sso, 882.83 

886 757.82 
89i 832.82 
898) 907.84 

911: 057.94 

917,133.02 
rm 208.11 

941,433.50 

947,508.66 
953,583.85 
959,659.05 
965,724.27 
971,809.50 

977 884.76 
983’ 960.03 
990’ 035.32 
996: 110.63 

1,002,185.96 

1,008,261.30 
1 014 336.67 
1’ W’ 412.05 
1’ 026’ 487.45 
1: 032: 562.86 

l o 3 8  638.30 
1’ 044’ 713. 75 
1’ 050’ 789.22 
1’ 0%’ 864.71 

1 069 015.74 
1’07<091.28 
1’081’ 166.85 

1: 093: 318.03 

795,634.93 

904’ 982.88 

929g’283. 22 
935: 358.35 

1: 062: 840.22 

1’ 087’ 242.43 

101.24400 
101.24433 
101.24467 
101.245(xl 
101.24533 

101,24550 
101.24583 
101.24617 
101.24650 
101.24683 

101,24700 
101.24733 
101.24767 
101.24800 
101.24817 

‘abular dif- 
~~~~~~ / /  Latitude 
f latitude 

44 36 
37 
38 
39 
40 

44 41 
42 
43 
44 
45 

44 46 
47 
48 
49 
50 

101,24850 
101.24883 
101.24917 
101.24950 
101.24983 

44 51 
52 
53 
54 
55 

101.25000 
101.25033 
ini. 25067 
101.25100 
101:25133 

101.25150 
101.25183 
101.25217 
101.25250 
101.25267 

101,25317 
101.25333 
101.25367 
101.25383 
101.25433 

101,25450 
101.25483 
101.25517 
101.25550 
101.25567 

44 56 
57 
58 

44 59 
45 00 

45 01 
02 
03 
04 
05 

45 08 
07 
08 
09 
10 

45 11 
12 
13 
14 
15 

101.25617 45 16 
101.25633 17 
101.25667 11 i: 
101.25683 
101.25733 20 

101.25750 
101.25783 
101.25817 
101.25850 
101.25867 

101.25900 
101.25950 
101.25967 
101.26000 
101.26017 

45 21 
22 
23 
24 
26 

45 2E n 
2E 
2( 
3( 

U 

Feet 
1 099 393.64 
1: iaS: 6 9 .  27 
1,111,544.92 
1,117,620.59 
1,123,696.28 

1 129 771.99 
1: 135: 847.71 
1, 141,923.45 
1,147,999.21 
1,154,074.99 

1,160,150.78 
1,166,226.60 
1 172 302.43 
1’ 178’378.28 
1: 184: 454.14 

1 1Ro 530.03 

1’ 20; 681.85 

1,214,833.75 

1,226,985. 72 

1,239,137. 76 
1,245,213.81 

1,251,289.87 
1,257,365.95 
1 263 442.05 
1: 269: 518. 17 
1,275,594.31 

1,281,670.47 
1,287,746.64 
1,293,822.83 
1,299,899.04 
1,305,975.27 

1 312 051.52 
1: 318: 127.78 
1 324 204.06 
1’ 330) 280.36 
1: 336: 356.68 

1 342 433.01 
1: 348: 509.36 
I 354 585.73 
1’ 360’ 662.12 

1,372,814.96 
1,378,891.40 
1 384 967.86 
1: 391: 044.34 

1 403 197.35 
1’ 409’ 273.89 
1: 415: 350.44 
1 421 427.01 
1: 427: 503.60 

1433 580.20 
1’ 439’ 656.82 

1: 457: 896.8C 

1’ 196’ 605.93 

1: 208: 757.79 

1,220,909.73 

1,233,061. 73 

1: 366: 738.53 

1,397,120. 84 

1’ 445‘ 733.47 
1’ 451) 810.13 

abular dit. 
!rente for 
ne second 
I latitude 

Feet 
101.26050 
1 0 1 . 2 m  
101.26117 
101.26150 
101.26183 

101.26200 
101.26233 
101.26267 
101.26300 
101.26317 

101.26367 
101.26383 
101.26417 
101.26433 
101.26483 

101.26500 
101.26533 
101.26567 
101.26600 
101.26633 

101.26650 
101.26683 
101.26717 
101.26750 
101.26767 

101.26800 
101,28833 
101.2f867 
101.26900 
101.26933 

101.26950 
101.26983 
101.27017 
101.27050 
101.27083 

101.27l00 
101.27133 
101.27167 
101.27200 
101.27217 

101.27250 
101.27283 
101.27317 
101.27350 
101. ma- 
101.274M 
101.2743: 
101. 2746 
101.2750 
101.2751’ 

101.2756’ 
101.2758: 
101. 2761’ 
101.276Y 
101.2766 

101.2770 
101.2775 
101.2776 

101.2183 
1 o i . n ~  
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Table I ,  central and west zones-Continued 

Feel 
101.!27850 
101.27883 
101.27917 
101.n9no 
101.27983 

101.28ooO 
101.28033 
101.28067 
101.28100 
101.28117 

101.23167 
101.28183 
101. 28217 
101.28250 
101.28267 

101.28300 
101.28333 
101.28367 
101.28400 
101.28433 

101.8450 
101.28483 
101.28517 
101.28550 
101.28583 

- 

atitude 

0 ,  

46 31 
32 
33 
34 
35 

46 36 
37 
38 
39 
40 

46 41 
42 
43 
44 
45 

46 46 
47 
48 
49 
50 

46 51 
52 
53 
54 
55 

0 ,  

1.5 31 
32 
33 
34 
35 

$5 36 
37 
38 
39 
40 

45 41 
42 
43 
44 
45 

45 46 
47 
48 
49 
50 

45 51 
52 
53 
54 
55 

45 56 
57 
58 

45 59 
46 00 

46 01 
02 
03 
04 
05 

46 06 
07 
08 
09 
10 

46 11 
12 
13 
14 
15 

46 16 
17 
18 
19 
20 

46 21 
22 
23 
24 
25 

46 26 
27 
28 
29 
30 - 

101.28600 
101.28633 
101.28667 
101,25700 
101,28733 

Y 

46 56 
57 
58 

46 59 
47 00 

Feet 
1,463, 9(i3. 50 
1,470,040.21 
1,476, 116. 94 
1,482, 193.69 
1,488,270.46 

1,494,347.25 
1 500 424.05 
1: 50s: 500.87 
1,512,577.71 
1,518,654.57 

1,524,731.44 

1 536 885.25 
1: 542: 962. 18 
1,549,039. 13 

I ,  555,116.09 
1,561,193.07 
1,567,270.07 

1,579,424.13 

I ,  585,501. 19 
I ,  591,578. 26 
1,597,655. 35 
1,603,732.46 
1,609,809.59 

1 615 886.74 
1: 621; 963.90 
1 628 041.08 
1: 634: 118. 28 
1,640,195. 50 

1 646 272.74 
1' 652' 349.99 
1: 6.58: 427.26 
1,664,W. 55 
1,670,581.86 

1,676,659. 18 
1 682 736.53 
1) 68s' 813.89 
1' 694' 891.27 
1: 700: 968.67 

1,707,046.08 
1,713,123.51 
1,719,200.96 
1,725,278.43 
1,731,355.92 

1,737,433.43 
1,743.510.95 
1,749,588.49 
1,755,666.05 
1,761,743.63 

1,767,821.23 
1,773,898.84 
1,779,976.47 
1,786,051.12 
1,792,131.79 

1,798, 24l9.47 
1,804,287.18 
1,810,364.90 
1,816.442.64 
1,822,52Q. 40 

1,530,808.34 

1,573,347.09 

101.28750 
101.287m 
101.28817 
101.28850 
101.28867 

101.28917 
101.28933 
101.28967 
101.29M)o 
101.29017 

101.29050 
101.29083 
101.29117 
101.29150 
101.29183 

101.29200 
101.29233 
101.29267 
101.29300 
101.29333 

101,29350 
101.29383 
101.29417 
101.29450 
101.29467 

101.29517 
101.29.533 
101.29567 
101.29600 
101.29617 

abular dif- 

I latitude 

47 01 
02 
03 
04 
05 

47 06 
07 
08 
09 
10 

47 11 
12 
13 
14 
15 

47 16 
17 
18 
19 
20 

47 21  
22 
23 
24 
25 

47 26 
27 
28 
29 
30 

ll- 

Y 

Feet 
I .  828,598.17 
., 834,675.96 
,840,753.77 
L,846,831.60 
L, 852,909.45 

L, 858,987.32 
L, 865,065.20 
I, 871,143.10 
I, 877, 221.02 
I, 883,298.96 

I, 889, 376. 92 
I, 895,454.89 

1, 907, 610.89 
I, 913,688.92 

1,919,766.96 
1,925,845.02 
1,931,923.10 
1,938,001. 20 
1,944,079.32 

1,950,157.46 
1,956,235.61 
1,962,313.78 
1,968,391.97 
1,974,470. 18 

I, 980,548.40 
1,986,626.64 
1,992,704.90 
1 998 783.18 
2: OOd, 861.48 

2,010,939.80 
2,017,018. 13 
2,023,096.48 
2.029,174.85 
2,035,253.24 

2,041,331.64 
2,047.410.06 
2,053.488.50 
2,059,566.96 
2,065,645.44 

2,071,723.94 
2,077,802.45 
2,083,880.98 
2,089,959.53 
2,096,038.09 

2, 102, 116.68 
2,108,195.28 
2, 114,273. 90 
2, 120,352.54 
2, 126,431. 19 

2,132,509.87 
2,138.588.56 
2.144,667.27 
2, 150,746.00 
2,156,824.74 

2. 162.903.51 
2,168,982.29 
2. 175,061.09 
2, 181, 139.91 
2, 187,218.74 

1,901,532.88 

abular dif 
erence for 
ne second 
f latitude 

Feel 
101.29650 
101.29683 
101.29717 
101.29750 
101.29783 

101.29800 
101.29833 
101.29867 
101.29900 
101.29933 

101.29950 
101.29983 
101.30017 
101.30050 
101.30067 

101.30100 
101.30133 
101.30167 
101.30200 
101.30233 

101.30250 
101.30283 
101.30317 
101.30350 
101.30367 

101.30400 
101.30433 
101.30467 
101.30500 
101.30533 

101.30550 
101.30583 
101.30617 
101.30650 
101.30667 

101 30700 
101.30733 
101.30767 
101.3080c 
101.30833 

101.30850 
101.30883 
101.30917 
101.30933 
101.30983 

101.3100( 
101.3103: 
101.3106i 
101.31083 
101.31132 

101.3115C 
101.31182 
101.3121i 

'101.3123: 
101.3128: 

101.3130( 
101.3133: 
101.3136; 
101.3138: 
101.3143: 
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PLANE-COORDINATE PROJECTION TABLES FOR MICHIGAN-Continued 

Table I ,  central and west zones-Continued 

Feet 
101,31450 
101.31483 
101.31517 
101.31533 
101.31567 

101.31wO 
101.31633 
101.31667 
101.31700 
101.31717 

- 

htitcdt 

Feet 0 ,  

47 56 2,345,274.77 
57 2,351,354.09 

47 59 2,363,512.79 
48 00 2,369,592.16 

48 01 2,375,671.55 
02 2,381.750.96 
03 2,387.830.39 

05 2,399,989.30 

58 2,357,433.43 

04 2,393,m.84 

0 ,  

47 31 
32 
33 
34 
35 

47 36 
37 
38 
39 
40 

47 41 
42 
43 
44 
45 

47 46 
47 
48 
49 
50 

47 51 
52 
53 
54 
55 

101,31750 
101.31783 
101.31817 
101.31833 
101.31883 

Y 

48 06 2,406,068.78 
07 2,412,148.28 
08 2,418,227.80 
09 2,424,307.33 
10 2,430,386.88 

Feet 
2,193,297.60 
2,199,376.47 
2,205.455.36 
2,211.534.27 
2,217,613.19 

2,223,692.13 
2,229,771.09 
2.235.850.07 
2,241.929.07 

2,254,087.12 
2,260,166.17 
2,268.245.24 
2,272,324.33 
2,278,403.43 

2, m. 482.56 
2,280.561.70 
2,296,640.86 
2.302.720.03 
2,308,799.23 

2,314.878.44 
2,320,857.67 
2,327.036.92 
2,333, 116. 19 
2.339. 195.47 

2,248,008.09 

101.31900 
101.31933 
101.31950 
101.32000 
101.32017 

101.32050 
101.32083 
101.32117 
101.32133 
101.32167 

'abular dit- I I I 
'erence for 
me second Latitude 
)f latitude 

II 

48 11 2.436.466.45 
12 2,442,546.04 
13 2,448,625.65 
14 2,454,705.28 
15 2,460,784.92 

48 16 2.466.864.58 
17 2,472,944.26 
18 2,479,023.96 
19 2,485,103.67 
20 2,491,183.40 

II- I 

rabular dit 
ference for 
me second 
Df latitude 

Feet 
101.32200 
101.32233 
101.32287 
101.32283 
101.32317 

101.32350 
101.32383 
101.32417 
101.32433 
101.32467 

101.32500 
101.32533 
101.32550 
101.32583 
101.32617 

101.32650 
101.32b83 
101.32717 
101.32733 
101.32767 

101.32800 
101.32833 
101.32850 
101.32883 



360 U. S. COAST AND GEODETIC SURVEY 

PLANE-COORDINATE PROJECTION TABLES FOR MICHIGAN-Chntinoed 

Table ZZ, central and west zones 

0.9999091 
.9998oY1 
,9999092 
.9999093 
.9999096 

Feet 
0 

5, 000 
10,000 
15, OOO 
20, OM) 

25,000 
30,000 
35, 000 
40, 000 
45, ooo 

Feet 
250, 000 
255,000 
260, ooo 
265, 000 
270, OM) 

50,000 
55,000 
60, 000 
65,000 
70,000 

75.000 
80, 000 
85,000 
90, wo 
95, OM) 

,9999098 
,9999101 
,9999105 
,9999109 
.9999114 

100, ooo 
105, 000 
110,000 
115,000 im, OM) 

275, OOO 
280,000 
285,000 
290, Ow 
295,000 

125,000 
130,000 
135, 000 
140,000 
145,000 

150, Mx) 
155,000 

165,000 
170,000 

160,000 

.9999119 
,9999125 
.9999132 
,9999139 
.9999147 

,9999155 
,9999164 
,9999173 
,9999184 
,9999194 

175,000 
180,000 
185,000 
190,000 
195, OM) 

300,000 
305, 000 
310,000 
315,000 
320,000 

325, MN) 
330,000 
335, OOO 
340,000 
345,000 

200, 000 
205, 000 
210, ooo 
215, OOO 
no, OM) 

22.5, ooo 
230, OOO 
235, 000 
240, 000 
245, OM) 

.9999205 

.9999217 

.9999n9 
,9999242 
,9999255 

L 

350,000 
355, OOO 
360,000 
365, OOO 
370, OOO 

Scale in 
units of 
seventb 
plaes of 
lgarithm 

,9999239 
.9999284 
,9999299 
,9999315 
.9999331 

,9999348 
,9999365 
.9999383 
,9999402 
,9999421 

-394.8 
-394.7 
-394.3 
-393.7 
-392.8 

-391.7 
-390.3 
-388.7 
-386.9 
-384.8 

-382.4 
-379.8 
-376.9 
-373.8 
-370.5 

-366.9 
-363.1 
-359.0 
-354.6 
-350.0 

-345.2 
-340.1 
-334.8 
-329.2 
-323.4 

-317.3 
-311.0 
-304.4 
-297.6 
-290.5 

-2a3.2 
-275.6 
--267.8 
-259.8 
-251.5 

-242.9 
-234.1 
-225.1 
-215.8 
-206.2 

-196.4 
-186.4 
-176.1 
-165.6 
-154.8 

-143.7 
-132.4 

-109.1 
-97.1 

-1m.9 

- 

375,000 
380,000 
385,000 

395, OM) 
390,000 

400, Ow 
405, 000 
410,000 
415,000 
420, OCO 

,9999441 
,9999461 
.9999482 
,9999503 
.9999525 

425, 000 
430, OOO 
435,OM) 
440,000 
445, ooo 

,9999548 
,9999571 
,9999595 
,9999619 
.9999644 

,9999668 
,9999695 
,9999722 
,9999749 

0.9999776 

450,000 
455,000 
460, 000 
465, 000 
470, 000 
475, ooo 

Scale in 
units of 
seventh 
place of 
igaritbm 

-84.8 
-72.3 
-59.5 
-46.5 
-33.3 

-19.8 
-0.0 
+8.0 
+n. 3 
+36.8 

4-51.5 
+%. 5 
+SI. 8 
+97.3 

+113.0 

+129.0 
+145.3 
4-161.8 
+l78. 5 
4-195.5 

+212.7 
+BO. 2 
+247.9 
4-265.9 +m. 1 

4-302.6 
+321.3 
+340.3 
+359.5 
+379.0 

i-398.7 
+418.6 
+438.8 
+459.3 
+480.0 

+501.0 
+5n. 2 
+543.6 
+565.3 
+587.2 

+609.4 
+631.9 
4-654.6 
+677.5 
+700.7 
+724. 1 

Scale 
xpressed a 

a ratio 

0.9999805 
,9999834 
,9999863 
,9999893 
.99999n 

,9999954 
0.9999986 
1.0000018 
1. MMw51 
1.0000085 

1. ooooll9 
1. oooo153 
l.Oooo188 
1. m 2 2 4  
1. oooom 
1. oooO297 
1. m 3 3 5  
1.0000373 
l.ow0411 
1. ow0450 

1.0000489 
1. COO0530 
1. oooO571 
1. oooO612 
l.OLW06EA 

1. oooO697 
1. oooo740 
1. oooO784 
1. oooo828 
1.0000873 

1.0000918 
1. oooo964 
1.0001010 
1. 0001058 
1.0001105 

1.0001154 
1. Ow1202 
1.0001252 
1.0001302 
1.0001352 

1.0001403 
1.0001455 
1.0001508 
1.0001560 
1. Ow1613 
1.0001667 



TRIAXGULATION I N  MICHIGAN 

PL ANE-COORDINATE PROJECTION TABLES FOR MICHIGAN-Continned 

Latitude 

0 ,  

41 30 
31 
32 
33 
34 
35 

41 36 
37 
38 
39 
40 

41 41 
42 
43 
46 
45 

41 46 
47 
48 
49 
50 

41 51 
52 
53 
5-4 

' 55 

41 56 
57 
53 

41 59 
42 00 

42 01 
02 
03 
04 
05 

42 06 
07 
08 
09 
10 

42 11 
12 
13 
14 
15 

42 16 
17 
18 
19 

42 21 
22 
23 
24 
25 

42 26 
27 
28 
29 
30 

42 31 
32 
33 
34 
35 

m 

1.351168 
1423 
1675 
ign 
2179 
2433 

5% 
2933 
3191 
3445 
3698 

1.353952 
4204 
4456 
4709 
4962 

5214 
5466 
57 19 
5972 
6224 

1.356475 
6727 

7485 
;% 

Colog A 

42 36 
37 
38 
39 
40 

42 41 
42 
43 
44 
45 

42 46 
47 
48 
49 
50 

42 51 
52 
53 
54 
55 

42 56 
57 
58 

42 59 
43 00 

1.49091973 
2016 
2058 
2101 
2144 
2186 

7737 
7990 
8242 
8494 
8746 

1.359000 
9252 
9504 

1.359757 
1.360009 

0261 
0513 
0765 
1017 
1269 

1.361522 
1774 
2026 
2279 
2530 

22% 
2271 
2314 
2357 
2399 

43 01 
02 
03 
04 
05 

43 06 
07 
08 
09 
10 

43 11 
12 
13 
14 
15 

43 16 
17 
18 
19 
20 

1.49092442 
2484 

2569 
2612 

25n 

2182 
3035 
3297 
3539 
3792 

2655 
2697 
2743 

2825 
nm 

43 21 
22 
23 
24 
25 

I .  49092868 
29 10 
2953 
29% 
3038 

1.384043 

4546 
4798 
.w50 

5302 
5555 
5807 
6060 

4294 

3081 
3 124 
3166 
3209 
3252 

43 26 

28 
29 
30 

43 31 
32 
33 
34 

n 

1.49093294 
3337 
3379 
3422 
3465 

6310 , 

3507 
3550 
3593 
3835 
3678 

3.5 

1.49093721 
37R3 
3806 
3849 
3892 

1.366562 
6815 
7065 
7318 
759 

3934 
3977 
4020 
4062 
4105 

1.49094148 
4190 
4233 

4319 

4361 
4404 
4447 
4489 
4532 

4n6 

43 36 
37 
38 
39 
40 

1.49094575 
4618 
4660 
4703 
4i46 

Table III 

Colog A 

1.49094759 
42-31 
4874 
4917 
4959 

1.49095002 
5045 
5088 

5173 

5216 
5259 
5301 
5344 
5387 

1.49095430 
5473 
5515 
5558 
5601 

5130 

5644 
3.336 
5729 
5i72 
5815 

1.49095358 
5900 
5943 
59R6 
6029 

1.49096286 
6328 
637 1 
6414 
6457 

6500 
6542 
6585 
6628 
667 1 

1.49096714 
6756 
6799 
6842 
6885 

1.49097142 
7185 
7228 

7313 
7no 

7356 
7399 
7442 
7485 
7527 

Log c 

1.367821 
8074 
E325 
8577 
8829 

1.369081 
9332 
9584 

1.369636 
1.370088 

0339 
0591 
0843 
1094 
1346 

1.371598 
1849 
2101 
2353 
2604 

2856 
3108 
3359 
3611 
3863 

1.374114 
4365 
4617 
4869 
5120 

5371 
5624 
5875 
6125 
6377 

1.376629 
6880 
7132 
7384 
7635 

7886 
8138 
8389 
8640 
8892 

1.379144 
9395 
9646 

1.379898 
1.380149 

0400 
0652 
0903 
1154 
1405 

1.381657 
1908 
2159 
2411 
2662 

2913 
3165 
3416 
3667 
3918 

361 



362 

1.384170 
4421 
4671 
4923 
5174 

5425 
5677 
5927 
6179 
6429 

1.3866al 
6931 
7182 
7434 
7685 

7936 
8188 
8439 
8689 
8940 

1.389192 
9443 
9694 

1.389944 
1.390196 

U. S. COAST AND GEODETIC SURVEY 

PLANE-COORDINATE PROJECTION TABLES FOR MICHIGAN-Continued 

Table III-Continued 

44 46 
47 
48 
49 
50 

44 51 
52 
53 
54 
55 

44 56 
57 
58 

44 59 
45 00 

45 01 
02 
03 
04 
05 

45 06 
07 
08 
09 
10 

,atitudf 

0447 
0699 
0950 
1200 
1451 

0 ,  

43 41 
42 
43 
44 
45 

43 46 
47 
48 
49 
60 

43 51 
52 
53 
54 
55 

43 56 
57 
58 

43 59 
44 00 

44 01 
02 
03 
04 
05 

44 06 
07 
08 
09 
10 

44 11 
12 
13 
14 
15 

44 16 
17 
18 
19 
20 

44 21 
22 
23 
24 
25 

44 26 
27 
28 
29 
30 

44 31 
32 
33 
34 
35 

44 36 
37 
38 
39 
40 

44 41 
42 
43 
44 
45 - 

45 11 
12 
13 
14 
15 

Colog A 

1.391703 
1954 

' 2204 
2456 
2707 

2958 
3209 
3460 
3711 
3962 

1.394213 
4464 
4715 
4967 
5217 

1.49097570 
7613 
7656 
7699 
7742 

7785 
7827 
7870 
7913 
7956 

1.49097999 
8042 
8085 
8127 
8170 

8213 
8256 

' 8299 
8342 
8385 

1.49098428 
8470 
8513 
8556 
8599 

8642 
8685 
8728 
8771 
8813 

1.49098856 
8899 
8942 
8985 
9028 

9071 
9114 
9156 
9189 
9242 

1.49099285 
9328 
9371 
9414 
9457 

9500 
9542 
9585 
9628 
9671 

1.49099714 
9757 
9800 
9843 
9886 

9928 
1.49099971 
1.49100014 

0057 
0100 

1.49100143 
0186 
0229 
0272 
0314 

45 16 
17 
18 
19 
20 

45 21 
22 
23 
24 
25 

45 26 
27 
28 
29 
30 

Log C Latitude 
-- /I 0 I 

5468 
5719 
5970 
6221 
6472 

45 31 
32 
33 
34 
35 

1.396723 
6974 
7225 
7476 
7727 

7978 
8229 
8480 
8731 
8982 

1.399233 
9484 
9735 

1.399985 
1.400237 

45 36 
37 
38 
39 
40 

45 41 
42 
43 
44 
45 

45 46 
47 
48 
49 

' 50 

Colog A 

1.49100357 
o400 
0443 
0486 
0529 

1.49100572 
0615 
0658 
0701 
0743 

0786 
0829 
0872 
0915 
0958 

1.49101001 
1044 
1087 
1130 
1172 

1215 
1258 
1301 
1344 
1387 

1.49101430 
1473 
1516 
1559 
1601 

1644 
1687 
1730 
1773 
1816 

1.49101859 
1902 
1945 
1988 
2030 

2073 
2116 
2159 
2202 
2245 

1.49102288 
2331 
2374 
2416 
2459 

2502 
2545 
2588 
2631 
2674 

1.49102717 
2760 
2803 
2845 
2888 

2931 
2974 
3017 
3060 
3103 

c 

1.400488 
0738 
0990 
1241 
1491 

1.401743 
1995 
2244 
2495 
2747 

2997 
3248 
3500 
3750 
4001 

1.404253 
4503 
4754 
5005 
5256 

5507 
5758 
6009 
6260 
6511 

1.406761 
7013 
7263 
7513 
7765 

8016 
8266 
8517 
8769 
9019 

1.409270 
9522 

1.409772 
1.410023 

0275 

0526 
0776 
1027 
1279 
1529 

1.411780 
2032 
2282 
2633 
2785 

3035 
3286 
3537 
3789 
4039 

1.414290 
4542 
4793 
5043 
5295 

5546 
5797 
6047 
6299 
6550 
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Table 111-Continued 

II 0 ' 

- 
>atitude 

45 51 
52 
53 
54 
55 

45 56 
57 
58 

45 59 
46 00 
46 01 

02 
03 
04 
05 

46 06 
07 
08 
09 
10 

46 11 
12 
13 
14 
15 

46 16 
17 
18 
19 
20 

46 21 
22 
23 
24 
25 

46 26 
27 
28 
'29 
30 

46 31 
32 
33 
34 
35 

46 36 
37 
38 
39 
40 

46 41 
42 
43 
44 
45 

46 46 
47 
48 
49 
50 

46 51 
52 
53 
54 
55 

46 56 
57 
58 

46 59 
47 00 
47 01 

02 
03 
04 
05 

- 
0 ,  

1.419312 
9563 

1.419815 
1.420065 

0317 
0568 
0819 
1070 
1321 
1572 

1.421823 
2075 
2326 
2577 
2828 

Colog A 

47 16 
17 
18 
19 
20 

47 21 
22 
23 
24 
25 

47 26 
27 
28 
29 
30 

1.49103146 
3189 
3231 
3274 
3317 

3080 
3331 
3581 
3833 
4084 

1.424335 
4587 
4838 

5089 5340 
6592 

6346 
6597 

1.426&48 
1100 
7351 
7602 
7853 
8105 
8356 
8607 
8858 
9log 

5843 6M)4 

1.49103574 
3617 
3680 
3703 
3746 

47 31 
32 
33 
34 
35 

47 36 
37 
38 
39 
40 

47 41 
42 
43 
44 
45 

47 46 
47 
48 
49 
50 

47 51 
52 
53 
54 
55 

1.49104003 
4046 
4089 
4132 
4175 

0618 
0869 
1121 
1373 
1624 

1.431875 
2126 
2378 
26;(0 
2881 

4218 
4260 
4303 
4346 
4389 

48 01 
02 
03 
04 
05 

48 06 
07 
08 
09 
10 

1.49104432 
4475 
4518 
4560 
4803 
4646 
4689 
4732 
4775 
4818 

3133 
3384 
3636 
3888 
4139 

1.434380 
4642 
4894 
5145 
5397 

1.49104860 
4903 
4946 
4989 
5032 

48 11 
12 
13 
14 
15 

48 16 
17 
18 
19 
20 

1.49105289 
5332 
5374 
5417 
6460 
5503 
5546 
5589 
5631 
5674 

1.49105717 
5760 
5803 
5846 
5888 
5931 
5974 
6017 
6oM) 
6102 

1.49106145 
6188 
6231 
6274 
6316 

Log C 11 Latitude 

1.416801 
7052 
7303 
7554 
7805 

9061 

47 06 
07 
08 
09 
10 

47 11 
12 
13 
14 
15 

1.429361 47 56 
57 

1.42%2 11 58 
1.430115 47 59 

0366 48 00 

Colog A 

1.49106359 
6402 
6445 
6488 
6530 

1.49106573 

6787 
6830 
6873 
6915 
6958 

1.49107001 
7044 
7086 
7129 
7172 
7215 
7257 
7300 
7343 
7386 

1.49107428 
7471 
7514 
7557 
7599 
7642 
7685 
7728 
7770 
7813 

1.49107856 
7899 
7941 
7984 son 

1.49108283 
8326 
8368 
8411 
8454 
8496 
8539 
8582 
8625 
8667 

1.49108710 
8753 
8795 
8838 
8881 
8923 
8966 
9009 
9051 
9094 

1.49109137 
9179 
92-22 
g261 
9307 
9350 
9393 
9435 
9478 
9520 

LagC 

1.4%5649 
5900 
6152 
6404 
6856 

1.436907 
7158 
7411 
7662 
7913 
8166 
8417 
8669 
8921 
9173 

1.439424 
9676 

1.439928 
1,440180 

0432 
0684 
0936 
1187 
1440 
1692 

1.441943 
2196 
2447 
2699 
2951 
3204 
3455 
3707 
3960 
4211 

1.444463 
4716 
4968 
5220 
5472 
5724 
5976 
6228 
6481 
6733 

1.446985 
1-23 
7490 
7741 
7993 
8246 
8498 
8750 
g003 
9256 

1.449508 
1.449761 
1.450013 

0264 
0517 
0769 
1021 
1274 
1527 
1779 

1.452a31 
2234 
2537 
2789 
3042 
3295 
3547 
3769 
4052 
4305 



Constant 

A, central meridian.. _ _  _... _ _ _ _  ___... . _ _  _ _ _ _ _  _. 

log (Mp$)# ____________.____....---.----....-.-.--- 
1 log (-) __._. . . _._ __....___...._...._ - 

l o g R  _ _ _ _ _ _ _  ~ ______________....__----......-.----. 

0 

- - 

Lati- 
tude 

- 
0 ,  

41 30 
40 
50 

42 00 
10 
20 
30 
40 
50 

43 00 
10 
20 
30 
40 
50 

44 00 
10 
20 
30 
40 
50 

45 00 
10 
20 
30 
40 
50 

46 00 
10 
20 
30 
40 
50 

47 00 
10 
20 
30 
40 
50 

48 00 
10 
20 
30 

Zone 

West Central Esst 

88°45‘00”.000 85°45‘00”.000 83°40’00”.0( 

4.580395’&23 4.580644620 4.580615%: 
9.8948210-20 9.8950897-23 9.8950403-: 

-0.ooOo3948 -0 .W3948  -0. oMx)2482 

(Yz-YJ  (221‘+22’) Geodetic azimuth-grid azimuth=Aa+ (6p02 sin ,,,) 

6 41.5 
42.8 
44.1 
45.4 
46.6 
47.9 

Table for computing Aa 

[Aa ha8 same sign aa AX] 

10 02.2 
04.2 
06.1 
08. 1 
10.0 
11.9 

AA= (Central meridian44 

6 49.2 
50.5 
51.7 
53.0 
54.3 
55.5 

- 
0’05‘ 

10 13.8 
15.7 
17.6 
19.5 
21.4 
23.3 

I I ,  

3 18.8 
19.4 
20.1 

3 20.7 
21.4 
22.0 
22.7 
23.3 
24.0 

3 24.6 
25.2 
25.9 
26.5 
27.1 
27.8 

3 28.4 
29.0 
29.6 
30.3 
30.9 
31.5 

3 32.1 
32.7 
33.4 
34.0 
34.6 
35.2 

3 35.8 
36.4 
37.0 
37.6 
38.2 
38.8 

3 39.4 
39.9 
40.6 
41.2 
41.8 
42.4 

3 42.9 
43.5 
44.1 
44.7 

6 56.8 
58.0 

6 59.3 
7 00.5 

01.8 
03.0 

7 04.3 
05.5 
06.7 
08.0 
09.2 
10.4 

OolO’ 095’  -I- 

10 25.2 
27.1 
29.0 
30.8 
32.7 
34.5 

10 36.4 
38.2 
40.1 
41.9 
43.8 
45.6 

6 37.6 9 56.4 
38.9 1 9 58.3 
40.2 1000.3 

7 11.6 
12.8 
14.0 
15.2 
16.4 
17.6 

7 18.8 
20.0 
21.2 

10 47.4 
49.2 
51.0 
52.8 
54.6 
56.4 

10 58.2 
11 00.0 

01.8 
22.4 
23.5 
24.7 

7 25.9 
27.1 
28.2 
29.4 

03. 6 
05.3 
07.1 

11 08.8 
10.6 
12. 3 
14. 1 

0020‘ 
- 
I ,, 
13 15.1 

17.8 
20.4 

13 23.0 
25.6 
28. 1 
30.7 
33.3 
35.8 

13 38.4 
41. 0 
43.5 
46.0 
48.6 
51. 1 

13 53.6 
56. 1 

13 58.6 
14 01.1 

03.6 
06. 1 

14 08.5 
11.0 
13. 5 
15.9 
18. 4 
20.8 

14 23.2 
25.6 
28.1 
30.5 
32.9 
35. 2 

14 37.6 
40.0 
42.4 
44.7 
47. 1 
49.4 

14 51.8 
54.1 
56.4 
58.8 
- 

095‘  - 
, ,I 

16 33.9 
37.2 
40.5 

16 43.7 
46.9 
50.2 
53.4 
56.6 

16 59.8 

17 03.0 
06.2 
09.4 
12.5 
15.7 
18. 9 

17 22.0 
25.1 
28.3 
31.4 
34.5 
37.6 

17 40.7 
43.7 
46.8 
49.9 
52.9 
56.0 

17 59.0 
18 02.0 

05. 1 
08.1 
11.1 
14.1 

18 17.0 
20.0 
23.0 
25.9 
28.9 
31.8 

18 34.7 
37.6 
40.5 
43.4 
- 

O”30’ 

I I !  

19 52.7 
19 56.6 
20 00.5 

20 04.4 
08.3 
12.2 
16. 1 
19.9 
23.7 

20 27.6 
31. 4 
35.3 
39. 1 
42.8 
46.6 

20 50.4 
54.2 

20 57.9 
21 01.6 

05.4 
09.1 

21 12.8 
16.5 
20.2 
23.9 
27.5 
31.2 

21 34.8 
38.5 
42. 1 
45.7 
49.3 
52.9 

21 56.5 
22 00.0 

03.6 
07.1 
10.6 
14.2 

22 17.7 
21.2 
24.7 
28.1 
- 

0’35’ 

, I t  

23 11.5 
16. 1 
20.7 

23 25.2 
29.7 
34.3 
38.8 
43.3 
47. 7 

23 52.2 
23 56.7 
24 01.1 

05.6 
10.0 
14.4 

24 18.8 
23.2 
27.6 
31.9 
36.3 
40.6 

24 44.9 
49.3 
53.6 

24 57.8 
25 02.1 

06.4 

25 10.6 
14.9 
19. 1 
23.3 
27.5 
31.7 

25 35.9 
40.0 
44.2 
48.3 
52.4 

25 56.5 

26 00.6 
04.7 
08.8 
12.8 

0’40‘ 

I I !  

26 30.3 
35. 6 
40.8 

26 45.9 
51. 1 

26 56.3 
27 01.4 

06.6 
11.7 

27 16.8 
21.9 
27.0 
32.1 
37.1 
42. 2 

27 47.2 
52. 2 

28 02.2 
07.2 
12.2 

28 17.1 
22.0 
26.9 
31. E 
36.7 
41. 6 

28 46.4 
51.3 

28 56.1 
29 00.9 

05.7 
10. e 

29 15.3 
20. C 
24. E 
29. t 
34.5 
38. I 

29 43.f 
48. i 
52. c 
57. f 

n 57.2 

rabular differem 
- 
AA=l‘ 

+39.76 
+39.89 
+40.02 

+40.15 +a. 28 
+40.41 
4-40.54 
+40.67 
4-40.80 

+40.92 
+41.05 
+41.18 
+41.30 
+41.43 
+41.56 

i-41.68 
+41.81 
+41.93 
+42.06 
+42.13 
4-41 31 

+42.43 
+42.55 
4-42.68 
+42.80 
+42.92 
+43.04 

+43.16 
+43.28 
+43.40 
+43.52 
+43.64 
+43.76 

+43.88 
+44.00 
+44.12 
+44.24 
+44.36 
+44.47 

+44.59 

+44.82 
+44.94 

+44.71 

- 
M=l” 
- 

+O. 61 
+O. 61 
44.6’ 

+O. 68 +o. 6 
4-0. 6 
4-0.6 
4-0.6 
+O. 6 

+o. 6 
+O. 6 
+O. 6 
+O. 6 
+O. 6 
+O. 6 

+O. 6 
So. 6 
+O. 6 +o. 7 +o. 7 so. 7 

+o. 7 +o. 7 +o. 7 +o. 7 so. 7 +o. 7 

+o. 7 +o. 7 
+o. 7 so. 7 +o. 7 so. 7 

+o. 7 +o. 7 so. 7 +o. 7 
4 4 . 7  +o. 7 

+O. 5 
+O. 5 
+O. 5 
So. i 



TRIANGULATION IN MICHIGAN 

, ,I 

49 42.1 
49 51.9 
50 01.6 

365 

, I ,  

53 00.9 
11.3 
21.8 

Lati- 
tude 

43 29.8 
38.2 
46.6 

43 55.0 
44 03.3 

11.7 

0 ,  

41 30 
40 
50 

42 00 
10 
20 
30 
40 
50 

43 00 
10 
20 

40 
50 

44 00 
10 
20 
30 
40 
50 

45 00 
10 
20 
30 
40 
50 

46 00 
10 
20 
30 
40 
50 

47 00 
10 
20 
30 
40 
50 

48 00 
10 
20 
30 

. 30 

46 50.6 
46 59.6 
47 08.7 

17.7 
26.7 
35.7 

Table for computing Aa-Continued 
[Aa ha8 same sign as MI 

bA=(Central meridian-A) 

50 11.4 
21. 1 
30.8 
40.4 
50.1 

50 59.7 

51 09.3 
18.8 
28.3 
37.8 
47.3 

51 56.8 

O"45' 

53 32.2 
42.5 

53 52.8 
54 03.2 

13.4 
23.7 

54 33.9 
44.1 

54 54.3 
55 04.4 

14.5 
24.6 

I ,I 

29 49.1 
29 55.0 
30 00.9 

30 06.7 
12.5 
18.4 
24.2 
29.9 
35.7 

30 41.5 
47. 2 
52.9 

30 58.6 
31 04.3 

10.0 

31 15.7 
21.3 
26.9 
32.5 
38.1 
43.7 

31 49.2 
31 54.8 
32 00.3 

05.8 
11.3 
16.8 

32 22.3 
27.7 
33. 2 
38.6 
44.0 
49.3 

32 54.7 
33 M). 1 

05.4 
10. 7 
16.0 
21.3 

33 26.5 
31.8 
37.0 
42.2 
- 

44 20.0 
28.2 
36.5 
44.8 

44 53.0 
45 01.2 

45 09.3 
17.5 
25.6 
33.7 
41.8 
49.8 

0050' 

47 44.6 
47 53.5 
48 02.4 

11.3 
20.1 
29.0 

48 37.8 
46.5 

48 55.3 
49 04.0 

12.7 
21.4 

I I ,  

33 07.9 
14.5 
21.0 

33 27.5 
33.9 
40.4 
46.8 
53.3 

33 59.7 

34 06.1 
12.4 
18.8 
25. 1 
31.4 
37.8 

34 44.1 
50.3 

34 56.6 
35 02.8 

09.0 
15.2 

35 21.4 
27.6 
33.7 
39.8 
45. 9 
52.0 

35 58.1 
36 04.1 

10.2 
16.2 
22.2 
28.2 

36 34.1 
40. 1 
46.0 
51.9 

36 57.8 
37 03.7 

37 09.5 
15.3 
21. 1 
26. 9 

52 06.2 
15.6 
25.0 
34.4 
43.7 

52 53.0 

53 02. 2 
11.5 
20.7 
29.9 
39. 1 
48.2 

0055' 

55 34.7 
44.7 

55 54.7 
56 04.7 

14.6 
24.5 

56 34.4 
44.3 

56 54.1 
57 03.9 

13.7 
23.4 

, I t  

36 26.8 
33.9 
41. 1 

36 48.2 
36 55.4 
37 02.5 

09.6 
16.6 
23.7 

37 30.7 
37.7 
44.7 
51.7 

37 58.6 
38 05.6 

38 12.5 
19.4 
26.2 
33.1 
39.9 
46.8 

38 53.6 
39 00.3 

07.1 
13.8 

27.2 

39 33.9 
40.6 
47.2 

39 53.8 
40 00.4 

07.0 

40 13.6 m. 1 
26.6 
33.1 
39.6 
46.0 

40 52.5 
40 58.9 
41 05.3 

11.7 

m. 5 

45 57.9 
46 05.9 

13. 9 
21.8 
29.8 
37.7 

1000' 

49 30.1 
38.7 
47. 3 

49 55.9 
50 04.4 

12.9 

, I ,  

39 45.6 
39 53.4 
40 01.2 

40 09. a 
16. 8 
24.5 
32.3 
40. G 
47. 7 

40 55.3 
41 03.0 

10.6 
18.2 
25.8 
33.4 

41 40.9 
48.4 

41 55.9 
42 03.4 

10.9 
18.3 

42 25.7 
33. 1 
40.5 
47.8 

42 55.2 
43 02.5 

43 09.8 
17.0 
24.3 
31.5 
38.7 
45.8 

43 53.0 
44 00.1 

07.2 
14.3 
21.4 
28.4 

44 35.4 
42. 4 
49.4 
56.3 - 

46 45.6 
46 53.4 
47 01.3 

09.1 
16.9 
24.7 

1005' 1 1010' 

50 21.4 
29.9 
38.4 
46.8 

50 55.2 
51 03.5 

I-- -- 

53 57.2 
54 06.3 

15.4 
24.4 
33.4 
42.4 

, I ,  

43 04.4 
12.9 
21.3 

57 33.1 
42.8 

57 52.5 
58 02.1 

11.7 
21.2 

I ,r 

46 23.2 
32.4 
41.5 

47 32.4 
40.1 
47.9 

47 55.6 
48 03.2 

10.8 

48 18.4 
26.0 
33.5 
41. 1 

51 11.9 
20.2 
28.5 
36.8 
45.0 

51 53.2 

52 01.4 
09. 6 
17.7 
25.8 

54 51.3 
55 00.2 

09. 1 
18.0 
26.8 
35. 6 

58 30.8 
40.3 
49.8 

58 59.2 
59 08.6 

18.0 

55 44.4 
55 53.1 
56 01.9 

10.6 

59 27.4 
36.7 
46.0 
55.3 

l- 

Tabular differences 

AA = 1' 

4-39.76 
+39.89 
440.02 

440.15 
4-40.28 
+40.41 
+40.54 
+40.67 
+40.80 

4-40.92 
+41.05 
+41.18 
4-41.30 
4-41.43 
4-41.56 

4-41.68 
i-41.81 
441.93 
+42.06 
4-42.18 
+42.31 

442.43 
+42.55 
+42.68 
+42.80 
+42.92 
+43.w 

+43.16 
+43.28 
+43.40 
4-43.52 
+43.64 
4-43.76 

+43.88 
+44.M) 
*.I2 
444.24 
444.36 
w . 4 7  

i-44.59 
+44.71 
4-44.82 
444.94 

+O. 663 
+o. 665 
4-0.667 

+O. e89 
+O. 671 
+O. 674 
+O. 676 
+O. 678 
+o. 680 
+o. 682 
+o. 684 
+O. 686 
+o. 688 
4-0.691 
+O. 693 

+O. 695 
+O. 697 
+O. 699 
4-0.701 
4-0.703 
4-0.705 

$0.707 
4-0.709 
+O. 711 
+O. 713 
4-0.715 
4-0.717 

+O. 719 
+O. 721 
+o. 723 
+O. 725 
+o. 727 
So. 729 
+O. 731 
+o. 733 
+o. 735 
+o. 737 
+o. 739 
+O. 741 
+o. 743 
+o. 745 
+o. 747 
+o. 749 



U. S. COAST AhTD GEODETIC SURVEY 

1" 50' 
_ _ _ ~  
0 I ,I 

366 

- - 
Lati- 
tude  

AX=l' 

0 ,  

41 30 
40 
50 

42 00 
10 
20 
30 
40 
50 

4300 
10 
20 
30 
40 
50 

4400 
10 
20 
30 
40 
50 

45 00 
10 
20 
30 
40 
50 

46 00 
10 
20 
30 
40 
50 

47 00 
10 
20 
30 
40 
50 

48 00 
10 
20 
30 

I_ 

1 12 54.1 
13 08.5 

22.8 

Table for computing Aa-Continued 
[Aa has same sign as Ax] 

I 

+39.76 
+39.89 
+40.02 

1" 25' 

1 13 37.1 
13 51.4 
14 05.6 

19.7 
33.9 

14 48.0 

0 , ,, 
0 56 19.7 

30.8 
41.9 

0 56 53.0 
57 04.0 

14.9 
25.9 
36.8 
47.7 

0 57 58.6 
58 09.4 

31.0 
41.7 

58 52.4 

0 59 03.1 
13.8 
24.4 
35.0 
45.6 

0 59 56.1 

100 06.6 
17. 1 
27.5 
37.9 
48.3 

00 58.7 

1 0 1  09.0 
19.3 
29. 5 
39.8 

01 50.0 
02 00.1 

1 0 2  10.3 
20.4 
30.4 
40.5 

02 50.5 
03 00.4 

1 03 10.4 
20.3 
30. 2 
40.0 

20. 2 

W0.15  
+40.28 
+40.41 
+40.54 
+40.67 
+40.80 

lo 30' 

1 16 25.5 
39.3 

16 53.1 
17 06.8 

20.5 
34.1 

0 , I ,  

0 59 38.6 
0 59 50.4 
1 00 02.1 

1 00 13.8 
25.4 
37.0 

00 48.6 
01 00.2 

11.7 

1 01 23.2 
34.7 
46.2 

01 57.6 
02 08.9 

20.3 

1 02 31.6 
42.9 

02 54.1 
03 05.3 

16.5 
27.7 

1 03 38.8 
03 49.9 
04 01.0 

12.0 
23.0 
33.9 

1 04 44.9 
04 55.8 
05 06.6 

17.4 
28.2 
39.0 

1 05 49.7 
06 00.4 

11. 1 
21.7 
32.3 
42.9 

1 06 53.4 
07 03.9 

14.3 
24.8 

+41.68 
+41.81 
+41.93 
+42.06 
f42.18 
f42.31 

AX=(Central meridian -A) 

1 17 47.7 
18 01.3 

14.8 
28.3 
41.7 

18 55.1 

10 35' 

0 I ,I 

1 02 57.5 
03 09.9 
n. 3 

1 03 34.6 
46.9 

03 59.2 
04 11.4 
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1 14 19.4 
31. 1 
42.7 
54.3 
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35.0 

19 48.2 
20 01.4 

14.6 

10 45' 
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23.9 
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1 1 6  48.2 
17 00.7 
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1 Tabular differences 
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40.8 

20 53.8 
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I- 

+43.88 
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M. 719 
+O. 721 
+o. 723 
+o. 725 +o. 727 
+o. 729 

+o. 731 
+o. 733 +o. 735 
+o. 737 +o. 739 
+O. 741 

+o. 743 
+o. 745 +o. 747 +o. 749 



TRIANGULATION IN MICHIGAN 367 



368 U. S. COAST AND GEODETIC SURVEY 

FIGUBE lO.-Triangulation of Little Bay de Noc. 
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FIQURE i.-Index map of Michigan showing areas covered by each of the following sketches, figures 8 to 43. 

77729"-39 (Face p. 388) No. 1 
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FIGURE S.-Triangulation of Lake Superior and Keweenaw Bay. 
77729"-39 (Face p. 368) So. 2 



FIGUBE g.-Triangulation of Northern Michigan, Green Bay, and Northern Lske Michigan. 

77729"-39 (Fnce p. 368) No. 3 
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FIGWE 11.-Triangulation of Straits of Mackinac, Northern Michigan, and St. Marys River. 
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FIGURE 12.-Triangulation of upper Lske Huron and 6t. Maws River. 
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Orand Traverse Bay arc. 
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E M M E T  

Statute Miles 
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Eslablished by United Stales Lake Survey 

F I G w E  15.-Triangulation of upper Lake Michigan and Straits of Mackinac. 
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h ~ n s  14.-Triangulstion of upper Lake Huron and Straits of Mackinac. 
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FIGURE 16.-Trianylation of upper Lake Michigan. 

77729O-39 (Face p. 372) No. 2 



TRIANGULATION IN MICHIGAN 373 

FIGURE 17.--Trisnguletion along east shore of Lake Michigan arc and junction with Chicago to Toledo arc. 
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FIGURE lS.-Triangu!ation along Chicago to Toledo arc, junctions with Sturgis to Big Rapids and Indiana-Ohio boundary arcs. 
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FIGWE 19.-Triangnlation along Hillsdale to Saghaw arc junctions with Cbicsgo to Toledo and Detroit 
to Jackson arcs, and triangulation alonkIndiana-Obio boundary arc. 



FIGURE 20.-Triangulation along Chicago to  Toledo arc and Lake Erie to Lake St. Clair arc. 
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18. Ford Airport. checkered W.T. 
19. Ford Airport. slack 
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3 5 . A -  
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~~ ~ ~~ 

F r G w E  21.-Triangulation along Detroit to Jackson arc, junctions with Lake Erie to Lake St. Clair and Lake St. Clair to Thunder Bay arcs. 

77729"-39 (Face p. 376) 
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FIGWE 22.-Triangulation along Lake S t .  Clair to Thunder Bay arc and junction with Lake Huron to 
Big Rapids arc. 
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FIGWE 23.-Triangulation along east shore of Lake Michigan BTC. 
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FIGWE PB.-TriSngulatlon along Sturgis to  Big Rapids arc and junction with esst shore of Lake Michinan 
BTC. 
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FIGUBE I.-Triangulation l o n g  Grand Traverse Bay to Big Rapids arc, junctions with Lake Huron to 
Big Rapids and Stugh to Big Rapids arc. 
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FIGWE !B.--Riangulation along Lake Huron to Big Rapids arc and Hillsdale to Saginaw a n  
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FIGUBE 29.-Trimgdstion of Detroit River. 
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FIQUEE 30.--Trisngulation along Lake Huron to Big Rapids arc and Gaylord t o  Mt. Pleassnt arc. 



386 U. S. COAST AND GEODETIC SURVEY 

I” P 

0 

a =  

ur 



FIQURE 31.-Triangulation of vicinity of Menominee. 
77729"-39 (Face p. 386) No. 1 
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FIGCBE BZ.-Triangulstion of Whitefish Bay and St. Marys River. 
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FIGURE BB.-Triangulation of 6t. Marys Rivor in vicinity of northern part of Lake Nicolet. 
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FIGCRE 37.-Triangulation of St. Marp River in vicinity of Seebish Channel. 

77729"-39 (Face p. 388) So. 1 



FIQWRE 33.-Trianylation of St.  Marys Rirar in vicinity of Lake Munuscong. 
77719'-39 (Face p. 388) No. 2 



FIGCRBI: 39.-Tri8ngul8tiou of St. 12l8rss River south of St. Joseph Island. 
77729'-39 (Face p. 388) No. 3 
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FIQUBE .IO.-TrianguIation of Potagannissing Bay and southeast shore of St. Joseph Island. 
77729"-39 (Face p. 386) No. 4 
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FIGWE dl.-Tria11gd8tiOn of Potsgsnnissing Bay and northwst shore Of D m o n d  Island. 

77720"-39 (Pace p. 385) No. 3 
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FIGURE 43.--Triangulation of Grand Traverse Bay. 
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Adrian engine house No. 2 (U. 8. L. S.) - _ _ _ _  _ _ _  __.__ ._._ _ _  .- _..___ - I 

. .  
No. 20 ________________________________________--------.-------- 
NO. 24, Newport _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___._.______________.. 1 .. 

AlUl8: 
Consumers Light and Power Co., stack _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~.. 
Municipal water tank ________________________________________. 

Alpena, Huron Portland Cement Co., flashing white light _____._._.. 
Alpine _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _  _ _  - _ _ _ _ _ _ _ _ _ _ _ _  _ _  - _ _  - _ _  - - - _ _  - _ _  - - - _ _ _  _ _  __._ 
Alvarado (Ind.) _ _ _ _ _ _  1 ________________________________________-----  
American Malleable Co., water tank, Owosso ._____________________ 
American Showcase Co., stack, Muskegon _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Ann Arbor: 
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Geographic 
position Station 

B (U. S. L. S.)- ________________________________________-.-------- 
B (U. 6. L. S.) (Canada) __________________________' 
B. Mackinac, east base (old) W. S. L. S.) ___________________.-... 
B' Mackinaceast base (U. S. L. S.) __________________._-..-----..- 
B west base (U. 6. L. S.) ______________.__.._--------...-.---.--.. 
Back range iron tower, Winter Point (U. S. L. S.) ..___. 
Bacon Island (U. 6. L. S.) ________________________________________  
Bad Axe: 

Church (n. 6. L. S.) ____________________--------------.----... 
School (U. S. L. S.) ____________________-------.-------.-----.. 
Standpipe (U. S. L. S) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 _ _ _ _ _ _ _ _ _ _  ~ __________... 

Baileys Harbor Lighthouse (U. S. L. S.) _________________.._----.. 
Baker Vawter Co., whitestack, Benton Harbor. _.____.__.__.-.-.. 
Bald ______________._________________________---.-.----------..-- --  
Bald Hill _____________.__.___--------------.------.------. .- ...-- - 
Bald Pate, 1855 (Mt. Lookout, 1865) (U. S. L. S.) _____.___...__... 
Bald Tom (U. S. L. 6.) ____________________-----------..-----.--.. 

Bangor. __. . - -. . . - - 
Bangor, black municipal tank, finial .____________...__ ....___..... 
BaDtist Church. White Pigeon (U. S. L. S.) _____..._________.._.. 

-. . _ _  - _ _ _  _ _  _ _  .__ _ _ _ _ _ _ _  _ _  _ _  _ _ _ _  - - -. . 
Bai Point (18741 (U. S. L.S.) .__..._.______.____...--....---....- ~ 

Bar Point (1878) (U. S. L. S.) .__.._____________ ~ __..__.__.__. ...-. 
Bar Point (1910) (U. S. L. 6.) (Canada) _______.. ~ _.__....__...... 
Bark River (U. S. L. S.) ___________________.------.---------....-- 
Barker (U. 8. L. 8.) ____________________---..-----.---...----..-.- 
Barnard. _ _ _ _  _. _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _  _ _  _ _ _ _  ~ _ _ _  .__ _._ ____...__ 
Barnes _ _ _ _  _ _  _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _  _ _  ~ _ _  - _ _ _  - - - _ _  _.__ _ _  .- _ _  -.-... 
Barry _ _ _ _ _  _ _  _ _ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _  .__ - _ _  _ _  - - - - -. _ _ _  ..__._... 
Barton _._.___ ___. . - _ _ _  _ _  _ _ _ _ _  _ _ _  _ _  _ _  _ _ _ _  - _.___ - .__ - - - ..._.__ -. 
Barton Hills Golf Club, tank North Ann Arbor ___.___.__.._____.. 
Basler (v. 6. L. 6.) ____________________-.------------.----..-.--.. 
Bassett (U. S. L. 6.) __..__._____________-..-.-----.-------.--.-- :. 
Batchewanseast baso (U. 8. L. S.) (Canada) 
Batchewnna middle base (U. 8. L. 6.) (Canada) ._..___...__..___. 
Batchewana west base (U. 8. L. 9.) (Canada) _____..___._.___.._.. 
Bay City ____________________________________  ~ _ _ _ _ _ _ _ _  _ _  _.._ -..... 
Bay City: 

Bigelow Flooring Co., water tank finial _________._.___.___.___ 
City Hall __..____________________________________..-...--..... 
Columbia Sugar Co., stack _ _ _ _ _ _ _  __._______ ~ ____..___.._.___. 
Eastern High School, tip of dome ___..___________..__-..-..--- 
First Bnptist Church, clock tower, spire ____._____.._.....____ 
James Clements Airport, beacon .____________ _____.._..... .. -. 
Murray Body Co. plant, stack __._______.__ ~ _._______.___.--_. 
Red light, tipof tall transmission tower ___.___.____._____..-.. 
St. Stanislaus Church, north steeple ___._______._____... _...-- et. Stanislaus Church, south steeple- __________.__.___. .___ --. 
Water works stack ______________..____---.----..-----..-----.. 

Baylleld (U. 8. L. 6.) (Wis.) __________________._------..-......--- 
Beach- _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____________________---...-.--.. _..___ 
Beacon (U. S. L. S.) ____________________------.-.-----..-...-.---. 
Beacon: 

Capital City Airport, Lansing __..__.____..____._.---..- _____. 
City Airport, Detroit ____..______.._____..-----..-..-..------. 
Ford Airport, Dearborn __________._____...___________ ____.____ 
Jam= Clement8 Airport, Bay City _____..._.__..____.._______ 
Municipal Airport, Ann Arbor-.- ______..._.__._...__..-.---. 
Selfridge Field, Mount Clemens _____. __..._..____....__... -.. 
Wayne County Airport ___._____..___._____-.....-----..-..... 

Bean Co., sign, letter A, Saginaw ____._____..._ ~ ___.._.__...______ 
Bear Creek fire lookout tower _.._______..__._____......---- _ _  ..-. 
Beaver Harbor Lighthouse (U. S. L. S.) ________._____......--..-- 
Beaver Island 1860) U. 8. L. 5.) ____.______.._ ~ __...__.__....____ 
Beaver Island 1903) U. 8. L. 6.) ___..______..____...-..--.-...--- 

Beaver Island Lighthouse __________..._____._.----.--..------.--. 
Beaver Tail (U. S. L. 8.) ___________________.---.-----.---------.. 
Bedford (U. 9. L. 8.) ___________________..------.-----..-.------.. 
Beech Hill (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___________.______ 

Beaver Island I (  ighthouse (U. 5. L. S.1- ____.______..._.____-...-. 

Belfry: 
City College, Detroit. ___________.______.__ ~ ______..______._.. 
Duns Swtus Church, Detroit _______________.____-.---------.. 

Bell Telephone Building, flagpole .____ ._..__ _ _  - -. . _. - - - - - ..______. 
Belle Isle Azimuth Post (U. 6 .  L. 9.) ___________.....____-..------ 
Belle Isle: William Livingstone Memorial Lighthouse _____..______ 
Belle River: 

Catholic Church (U. S. L. 6.) (Canada) ____._____________._-. 
Municipal water tank, (Canada)- - - .._________.____ ________-. 

Belvedere Farm, 9 water tank _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __._______..-----. 
B. M. 693 (U. 9. FS.), transit traverse ___-______________._------ 
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Station 

Bendery (1865) (U. S. L. S.) 
Bendix Corporation: 

Center of neon sign, South Bend (Ind.) 
Stack, South Bend (Ind.). 

Bennet Pump Co.. water tank finial, Muskegon ~. 
Benona 
Benton Harbor: 

Baker Vawter Co., white stack. 
Black municipal standpipe, finial.- - _ _  _ _  _ _  - _. _ _  _. . . _. ._. - .... 
High School, stack 

Berkley, municipal water tank 
Berky _ _ _ _  
Bernie _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _  _ _  _ _  - .. _ _  -. . _ _  - _.__ - .... 
Bernthal_____ _ _ _ _ _ _  _ _  - - - - - - _ _  - - - - - _ _ _  - - - _ _ _  _. ._ _ _  .. _ _  _ _  _ _  _ _  _ _  . . 
Berrien County: 

Cornerofsecs. 14,15,22,23,T.8S.,R.18 W. (U.S.L. S.) _ _ _ _  
Courthouse dome, Saint Joseph 
SE. corner dfsec. 35, T. 6 S., R. 20 W. (U. S. L. S.) ___________.  

Berry _________________.__-------.---...-.-.-----.---.--- ~ 

Bertrand (U. 9. L. S.) 
Bete oris (U. 8. L. S.) ____.____..__...._._.---.-.------- ~ ________.  
Beverly Hills, Suburban Development Co., water tank-. 
Biddle (U. 9. L. S.), 1873 ___________.___ ~ _._____._______ ~ _ _ _ _ _ _ _  _. 
Biddle (U. S. L. S.), 1917 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ______... 
Biddle Point (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ______... 
Big Point Sable (astronomic latitude) (U. 8. L. S.) _ _ _ _ _  ~ .____.... 
Big Point Sable (0. N. C.)  (U. S. L. S.) ___._____________ ~ .___.... 
Big Point Sable, Observatory Post, 0. B. Wheeler (1866) ___-_.... 
Big Sable Li hthouse _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Big Stone (2 S. L. S.) ________________________________________... 
Bigelow- - ________________._______________________--.-.---.-.--... 
Bigelow Flooring Co., water tank finial, Bay City ________._______ 
Bingham (U. 6. L. 8.) __________._ ~ __._______ ~ ______._.___ ._____.. 
Birmingham, silver municipal water tank _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ________.  
Black Lake: 

Front range light, Holland _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  ---... 
Rear range light, Holland ____________________--------------... 

Blackwell (U. S. L. 6.) 
Blissfield (U. 9. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ -.---.... 
Bloomingfield Hills Country Club, tank _.__________________----.. 
Blue Lake, fire lookout tower and primary traverse station no. 53 

F (U. 8. 0. S.) eccentric-. ___.________________----..---...-----. 
Bluff (U. S. L. S.) __________________._____________________.---.-.. 
Bois Blanc (U. S. L. S.) ______...____.__________________ ~ ________. 
Bois Blanc Lighthouse i1849) {U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bois Blanc Lighthouse 189% U. 8. -L 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ________. 
Boom Point (U. 5. L. S.) ( anada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bootjack (U. 5. L. S.). _.______________________________ ~ ________. 
Borden Milk Co., stack, Sandusky 
Born _ _ _ _  - _ _  _ _ _ _ _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  _ _  _ _  _ _  _ _  _ _ _ _ _ _  _ _  _ _ _  - _________. 
Boundary Monument: 

No. 1. Ohio-Michigan _______---__________________ ~ 

No. 9, Ohio-Michrgan 
Boyd ____.._______ ______--------________________________ ~ 

Boyers Bluff (U. S. L. S.) (Wis.) 
BoyersBluff (old) (U. S. L. S.) (Wis.) ___..___..____.___ ~ --------. 
Boyem Bluff, old, Transit Post (U. 6. L. S.) (Wis.) _.___ ~ 

Brabb (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Branch County: 
SW. cornerof SE.quarterofsec. 7 T.6 S. R. 5 W .  (U. S. L. S.). 
SW.cornerofSE.quarterofsec.li3,T.7d.,R.8W. (U. S. L. S.: 

Brandywine. _ _ _  _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _  - _ _ _  _ _ _ _  _ _  _ _ _  - - 
Breakwater: 

Front range light, Muskegon ____.__________________ ~ _.______. 
Light, Manistee- - - - - - - - - - - - - - - - - - - - - - _ _  - - - - - - - - - - - - -. - - - -. . - . 

Brethren .._____________ ~ ____________________--..-- ~ ...__ ~ 

Bridgemsn, municl>al water tank, finial _______. _ _  __. _ _  _ _  _ _  - - - _.. 
Brier Hill ._.___.__...__ ~ ...-_ ~ --.._..____..___..__-.---. __._ 
Brier Hill, fire lookout tower _ _ _ _ _ _ _ _ _ _  ____.___....______ ~ ________.  
Briggs Body Co., stack, Detroit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ .__..___. 
Brodhead (U. 6. L. S.) _____-----________...-.-----...-- ~ _.-__..-. 
Bronson (U. 8. L. 5.) 
Bruder(U. S.L.S.)---- 
Brulee (U. S. L. S.) _____-------.-__ ______.__________________ ~ 

Brunswick Radio Corp., brick stack, Muskegon ____._ ~ __..-__---. 
Buck- ______________._____________ ~ _________________..__________ -. 
Bunday (U. 8. L. 5.) 
Bundy __________________----------------------------..-----------. 
Buoy S (U. 8. L. S.)---- 
Burnt Bluff (U. S. L. S.) 
Burnt Bluff (old) (U. 8. L. 6.) 
Burnt Bluff, old, Transit Post (U. S. L. S.) ___..___...___________ 
Burnt Island (1896) (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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Station 

Burnt Island (1918) (U. S. L. 6.) 
Burnt Point (U. S. L. S.) (Canada) __.____._..._._...__..~~~.~~~~. 
Burnt Point (No. 2'20) (U. S. L. S.) (Canada) 
Burton Dixie Co., tank, Lansing _..__________.____________________ 
Bush Lane Piano Co., tank, Holland 

c (U. S.L. 6.),1861__________ ~ ______..________.__________ _ _ _ _  c (U. 6. L. S.), 1863 
C (U. 9. L. S.), 1865 c (1883) (U. 6. L. S.) 
C (U. S. L. S.) (Canada) .__..._...__._______------...--.--------. 
C. Mackinac Island (U. 8. L. S.) 
Cadillac. - - .. -. . - - - - - - - - - - - - - - - - - - - - - - - _ _  - - - - - - - - - - - - - - _ _  - - - - - - - ._ 
Cadillac, white stack ____._....._________--..--...---.- ~ ._.__..____ 
Calvin (U. S. L. 6.). . 
Camp Post (U. 6. L. S.) (Canada) 
Campbell-Wyant Foundry, water tank, finial, Muskegon __.____.. 
Canal Park flagstaff (U. 8. L. 6.) ..._...__..__..._..._____________ 
Capital City Airport beacon Lansing _.__..__..__..____._________ 
Capital National BaAk Building steel mast Lansing ______..___.. 
Caribou Island Lighthouse (U. d. L. 6.) (Ckada), .________..___. 
Carlisle (U. 6. L. 6.) (Ind.) 
Carlisle (U. 6. L. S.) latitude station (Ind.) ____________.__________ 
Caro _ _ _ _ _ _  _ _ _ _ _  _ _ _  _ _  _ _ _ _  _ _  _ _ _ _ _ _  ~ - - _ _ _ _  _ _  _ _ _ _ _  _ _ _ _ _ _  ~ ____________. 
Caro: 

Michigan Sugar Co., north stack ____________________--------.. 
Michigan Sugar Go., south stack ________________._________ ___. 
Municipal standpipe ____.._____.____________________________-. 
W. N. Clark Co., stack _______.___.___.____.---.-------------. 

Carp (U. 6. L. S.) 
Carp River (U. 6. L. S.) 
Carpenter- 
Carrom Co., tank, Ludington 
casco (U. 6. L. S.) ________________________________________---  ---. 
Cash (U. 6. L. 6.) 

_ _  .._. -. . -. ._. _ _  .-- - - _ _  - _ _ _  - _ _  _ _  _ _  - _ _  - _ _  - .__ - - ._ ~ 

SW. corner of NW. quarter of sec. 36, T. 7 S., R. 13 W. (U. 8. 
L.S.) _.___.______________---.----.---.---------------- 

Cat Head (1860) (U. S. L. 6.) 
Cathead (U. 6. L. S.) ... _ _ _ _ _ _ _ _ _  ~ 

Catholic Church: 
Aryyle (U. 6. L 5.) 
Be le River (U S L. S.) (Canada) 
Cross Village (U. S. L. 8.) 
Emmett (U. 9. L. 6.) 
Marquette (U. 8. L. 6.) 
Mount Clemens (U. S. L. 8.) _____________...__...-...---.---. 
New Baltimore (U. S. L. S.) 
Palms (U. S. L. 6.) 
Parisville (U. S. L. 9.) 
Port Sanilac (U. S. L. 6.) 
Saint Joseph, steeple __________.___._.__._ ~ 

Stony Point (U. S. L. S.) (Canada) 
Tecumseh, cross (Canada) _ _  -.. . -. . .___ _ _  - - - _ _ _  _. - __. - - -. _- 

Catholic Church spire: 
Sault Ste. Marie, Ontario (U. S. L. S.) 
Three mi l e  NNE. of Hart 

Catt ____________________--------------... ~ 

Cecil (U. 8. L. 5.) ________________________________________------- 
Cedar _ _ _ _ _  _______________.____--------.--- 
Cedar, fire lookout tower--- 
Cedar Point (U. 6. L. 6.) (Ohio) 
Cedar River (U. 6. L. 6.) 
Cedar Springs, water tank 
Central Lake ___..___.___.____.._...--..-----------------.---.--.. 
Central Paper Co. tall stack Muskegon 
Challenge Refrigektor Go., stack ... _._.__________.. 
Chambers Island Lighthouse (Wis.) ___.._....______.__...-.-..--. 
Chambers Island north base U. 6. L. S.) 
Chambers Island south base [U. 8. L. S.)- 
Charity (U. 6. L. S.) 
Charles (U. 6. L. 6.) ________________________________________---- ~. 
Charlevoix (U. 8. L. 8.) 
Charlevoix 2 
Charlevoix, water tank 
Cheboygan Lighthouse (U. 8. L. S.) 
Cheboygan Point Lighthouse (U. 6. L. S.)--- _ _ _ _ _ _ _ _  ~ 
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Station 

Chelsea: 
Municipal water tank _______.___________.________________ __.- 
Tower Building, l3nnial.. _________________.__-.---.-----...-.-- 

Cheney ________________________________________-------- ~ _ _ _ _ _ _ _ _ _ _  
Chesaning: 

0. M. P. Packing Go., water tank ____________________--.--.-- 
Municipal water tank _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Chevrolet Foundry, stack, 6aginaw _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Childrens Hospital, water tank, Farmington ____________..________ 
Chimney, Jackson (U. 8. L. 6.) ____________________-----..--..-... 
Chi pews County, Mich., section corner, 6,6,31,32, T. 61 N., R. 
6b. (U.6. L. 6.) __._______._________----------.--..--..--..--.. 

Chippewa Point (U. 6. L. S.), 1864 _____________..__.__----.---.-- 
Chippewa Point (U. 8. L. S.), 1896 
Christ Evangelical Lutheran Church, 6 Ire, Menominee _______... 
Christian Church, spire, New Carlisle&J. 8. L. 6.) (Ind.) ______.. 
Chrysler Co. plant, stack, Detroit ______.____._...________________ 
Chrysler sign, stem of Y, Detroit _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . - ~  .____-- 
Chub Lake __..______.______.._---.----------------------------... 
Chub Lake, flre lookout tower _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Church: 

Bad Axe (U. 8. L. 8.) ________________________________________-  
Detour (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ________._______._..---.-. 
Forester (U. 6. L. 6.)  ________________________________________-  
0,rosse Pointe (U. 8. L. 6.)  ... ____________________------..-.-- 
Middle Village (U. 6. L. 6.) ________.___________.------------- 
Prattville (U. 8. L. 6.) ______..__..________-...-.-------.------ 
Richmondville (U. 6. L. 6.)- _________________..._____________ 
St.Paul’s(U.S.L.6.) _________._ ~ ________.__ ~ ..__________.__ 
Three Rivers (U. 6. L. 6.) __.___________.__.__________________ 

Church of Christ, spire. Kalkaska- _.__ _ _ _ _  ________..______.._.___ 
Church Point crib light (U. 6.  L. 6.)--  
City Airport, beacon, Detroit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
City Bank and Trust Co., tip of flagpole, Jnckson ..._______._..__ 
City College, belfry, Detroit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___________________.__ 
Citv Hall: 

Geographic 
position 

-~~ . ~~ 

Bay City _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _____._______.______________ 
Dome, Marquette ____________________-..------.-- ~ _ _ _ _ _ _  ~ _.__ 
Flagstaff, Detroit (U. 6. L. 6 . )  __..___. ~ _._________ ~ ________.__ 
Foot of flagpole, Saginaw. ___________.__._ _____..__________._- 

City Light Go.. stack, Holland ____________________.-----------.-- 
c i ty  poker plant: 

Northwest stack, Lansing ___________________.--.-------.-. _ _ _ _  
Southenst stack, Lnnsing- _ _ _ _  _ _ _  - _ _  - - _ _  _ _  _ _  _._ _ _  - - - - - - _ _  .-- 

City wnter tank. Detroit ._______________________ ~ _.___________.-- 
Clare. municipal water tank. . . . . . . . . . . . . . . . . . . . .  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ -  
Clnrk (U. 6. L. 8.) ________________________________________------ _ _  
Clark ....-.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  ~ ___________._. 
Claybank _ _ _ _  _ _  _ _  -. _ _  _ _ _ _  _ _ _ _  _ _  - _ _ _  _ _  _ _  _. - _ _ _  - _ _  - - - 
Claybanks (astronomic latitude) (U. 8. L. S.)- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cleveland CMs (U. 6. L. 6.) ________.___________------.---------- 
Clock tower, Detroit University _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _  _.___._.________ 
Clock tower, spire, First Baptist Church, Bay City ___..._________ 
Coats (U. 8. L. 6.) __.______ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  
Colby Wringer Factory, 6. E. Corner, Reading (U. 8. L. S.) ._____ 
Colchester U 8 L S ) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Cole _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Coleman ..______ _ _  _ _ _  __. _ _  _ _ _  _ _  - _ _  - _ _ _  _ _  _ _ _  _ _ _  _ _ _  _ _  - _ _  - - - _ _ _  
College Clock Tower, Hillsdale (U. 6. L. 6.) ___________________.__ 
College hospital flaptaff. Ann Arbor _..__________________________ 
Colony Tower Lighthouse. ________..._._____________ ~ ___________. 
Columbia Sugar Co., stack, Bay City _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
cornins _ _ _ - _ _  ~ . . . . . . . . . . . . . . . . . . . .  ~ .__________________.___________ 
Comstock (U. 8. L. 6.)- .____________ ~ _____________.._____________ 
Comstock. _ _  _ _ _  _. _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _  - _ _ _  - _. -. . - _. . - - - - _ _  - _ _ _ _  
Congregational Church at New Baltimore (U. 8. L. S.) .__________ 
Congregational Church, Hudson ___._ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Congregational Church, Port Banilac (U. 8. L. 6 . )  _.___.__________ 
Congregational Church, Saint Joseph (U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
conklin (U. 6. L. S.) ______.______________--------------------.--- 
Constantine schoolhouse (U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Consumers Heating Co., stack, Saginaw ____________________---.-- 
Consumers Light and Power Co., stack, Alms _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Consumers Power Co., north stack, Saginaw . . . . . . . . . . . . . . . . . . . . . .  
Consumers Power Co., south stack Saghaw--. _ _ _ _ _ _ _ _ _ _  ~ ._______ 
Coolidge Station, Detroit City 0 ~ ’ C o . .  gas tank, flnial, Detroit-. 
Coopersdle, municipal tank, 5 1 a l _ _ _ _ _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . . .  
Copper Harbor astronomic station (U. 6. L. f 3 . L  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Copper Harbor latitude mark (U. 6. L. 6.) ___________________.___ 
Copper Harbor Lighthouse (U. S. L. 6.) _.________________________ 
Corbay Lighthouse (U. S. L. 6.) (Canada) _.______________________ 

Colchester k .  eel Lighthouse - . .  ’ (U. 8. L. 8.) (Canada) - _ _ _ _ _ _ _ _  ~ __._. 
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Sketch Station 

Corner of sections: 
2 ,3  10 11 T. 37N.  R. 1 IT‘. (U. S. L. S.) (see Saint Joseph 

C’ouAty: Ind.: coiner of secs. 2, 3,10,11, T. 37 N., R. 1 W. 
(U. S. L. 6.) (Ind.)) ____________________-----------------.- 

4,5 8 9 T. 8 S. R. 16 W. (U. S. L. S.) (see Cass County: cor- 
nbr’or‘secs. 4,k, 8,9, T. 8 S.,  R. 16 W. (U. S. L. S.)) _____._ 

14 15 22 23 T 6 S. R 4 E (U S L. S.) (see Lenawee County: 
horAer’of seis. ld,15’, 22,’23, T.‘6 S., R. 4 E. (U. 6. L. SJ)- 

19 20 29 30 T 6s. R 1 W (U 6 L S.) (seeHillsdaleCoun- 
$,IM&h.!cokerbfsecs. lb, 2d,i9, io, T. 6 S., R. 1 W. (U. 8. 

L. S . l l  -------...-.-.-----...-..---------.---.--------.---.. 
Corson (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  _...._._..___...._.l ________.._ 
Corunna ____. ~ _ _  _ _  _ _  - _ _ _ _ _  _ _  _ _  - - _ _  _. . . .. . . . . . . __. ......_ .______._ 
Corunna Corunna Weatherproof Body Corp., water tank----..- 
Cottam (U. S. L. S.) (Canada)-.. _____._..._..__..... ~ _.______.. 
County farm, water tank ____________________----.---.--..------- 
Courthouse: 

Eillsdale (U. 5. L. 5.) ___.________________------..--..-----.- 
Ludington, Mason County, cupola, 5nal_.___ .__ _._...__.__. - 
Mason __.. -. . - -. _ _  .. _ _ _  _ _  ______. . -. _ _  _. . _.. . .._.__________._ 
Monroe (U. 9. L. S.) ___________..._.__._....-..------------.- 
Muskegon, t ip  of spire ._________.._.._.. ._....._.._________._ 
Rogers (U. 8. L. S.) ___.________..._.__..--.....--.--------..- 
Saginaw. - -. - _ _  _ _  - .___ - - _ _ _  - - _ _  -. . _.._ __. -. . -. . - _. - -. - - - - -. . - 
Sandwich (U. 9. L. 6.) __________._____.__..-----..-----.--.. 
Gault Ste. Marie, flagstaff (U. S. L. S.) ._..._.._________._... 

Coventry Gardens, water tank ___.__ .___._..__.._..__.___________ 
Cranberry (U. 6. L. S.) ________.____.______.--..-..-..--------.-. 
Crane (U. 9. L. S.) __..._..___.________-------.--......---------- 
Crawford (U. 9. L. S.) (Canada) ..____________.___._...--.-.----- 
Crawford.. . - - -. . -. . . . . -. . . - -. . - -. -. . ._ . . . - - - - .. 
Crebassa (U. 8. L. f3-J ._________....______------.-...-..--.---. 
Crehassalatitude post (U. S. L. S.) _._______________......--..--. 
Cr ibE  (1879 U S L S (Canada) ._________..__._..._......--- 
Crib E (18811 [U: S: L: S:] (Canada) _.__.__._________.._......--- 
Criblight footofflats) (U. S. L. 6.) ___..__.____________..--.---. 
Criblight {headofflats) (U.SL.S.) ___..__.._.___._____-.--..--- 
Criblight post (Ross) (U. S. L. S.) (Canada) _..__.________...-._ 
Crib W (1879) U. S. L. 8.) ._________._._._.__...--....----.....- 
Crib W (1881) [U. S. L. S.) ________________.__.--..--.------....- 
Crib W (1882) (U. 8. L. 8.) _.._____________.__..~-.---.-----....- 
Crisp (U. 8. L. S.) __._......_.________--~~~~~...~..------.--....- 
crisp-. _. . . _ _ _  _ _  _ _  __. . _. - .._ _ _  _ _ _ _  _ _  _ _  .. . .-------.-- --- - -  
Cross Village U. 8. L. S.) 1902 .__________________..---------..-.- 
Cross Village {old) (U. 6. L. 8.) __._____ ____.___._ ~ 

Cross Village, Catholic Church (U. S. L. 6.) .__._..._..__...____. 
Croswell, Croswell Sugar Co.,stack (U. 8. L. 6.) ...-..-.-------. 
Crystal- __.________._.___.._-..--..-.. __.____________.__..--.---. 
Cupola of School House E. Side of Chestnut St., Reading (U. 8. 

L. 6.) __._______________._------.---.---.--------------- --- - - - - -  
Curran, flre lookout tower ______________.__.__-.--------- ~ __.__._ 
Custer (U. 8. L. S.) ________________________________________------ 
d (U. 6. L. S.), 1853 .______________ ~ ________..__._______------.--. 
D (U. 6. L. S.), 1863 ____________________-------.......------.--.. 
D (U. S. L. S.), 1865 ____________________.------.-.-.--------..-.. 
D (U. S. L. S.) (Canada) ___________________.--.---------.--..-.. 
D. St. Ignace (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  ....._.___.________..-.- 
d.  SW. pointof Harbor Island (U. S. L. 6.) .....-. .__._____.._.. 

Ford Airport, beacon- ____..___________ ~ ___._____________._-_ 
Ford Airport, checkered water tank- _ _  ____________________.- 
Ford Airport, stack ____.___________________________________-- 
Municipal water tank _.__.._________________________________ 

Deckerville, Presbyterian Church (U. 8. L. 6.) ____._________.___ 
Deckerville, school (U. 6. L. S.) ~ - - _ _ _ _  _ _ _ _ _ _  _ _ _  - ~ _ _ _ _ _ _  ~ _.---_-- 
Deerbrook (U. 8. L. S.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ -__--------- 
Delta County: 

NW.cornerofNE. quarterofsec. 16,T.42N.,R. 19W. (U. S. 
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Station 

INDEX 

Detachee (U. 8. L. 8.) __________________._____________________-.- 
Detour (U. 8. L. 8.) ________________________________________---.- 
Detour church (U. 8. L. St_____________.________________________ 
Detour Lighthouse (1849) U. 6. L. 6.) ._._________._______-----.- 
Detour Lighthouse (U. 8. L. 6.). 1894 .__.______._.._____.------.. 
Detour smokestack (U. 6. L. 8.) _____.__.________..______________ 
Detroit: 

Belle Isle, Azimuth Post (U. 6 .  L. 6.) (see Azimuth Post Belle 
Isle (U. 6.  L. 6.)) ________________________________________-- 

Briggs Body Co. stack ___________________.__________________ 
Chrysler Co laht stack 
City Airport. ,geacL.--- .~~~~~~~~:::::::::::::::::~:~~:~~~::~~~::~~ 
City College, belfry _._______________________ ~ _____________.__ 
City Hall Flagstaff (U. S. L.6.) ____.______._____._._________ 
City water tank ___.______.______._.. ~ _____.._.__.._._____.-- 
Detroit City Gas Co., CoolidgeStation,gas tank finial- _ _ - _  - -- 
Detroit City 0 8 s .  Co., LynchRoadPlant,gastank _______-_ - -  
Duns Scotus Church, belfry _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Edison Co. plant, north stack _________.._.___....____________ 
Fisher Building, east finial___________________________________ 
Fisher Building west finial____________._______--------.--.- - 
Home of Correction, men’s d!vjsion, stack- - 
Home of Correction, men’s division, water tank _____-_-- - - - -  - 
Home of Correction, women’s division, water tank ____- - - - - - -  
Hudson Building, flagpole- _ _ _ _ _  - ______._ - ___. - - _ _  - _ _  _--- -- - - 
Hupmobile Motor Co., water tank . . . . . . . . . . . . . . . . . . . . . . . . .  - -  
Lee Plaza Hotel north flnial. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Lincoln Motor do., stack ..__________________________________ 
Municipal water tank, Redlord ___________----_-------.----- -. 
Municipal water tank, Rouge Park _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _  
Municipal waterworks, s p e  _______________---______________ - 
Old Observatory (U. 6. El.)..  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Peach Island front range light _ _ _ _ _ _  - _ _  _ _ _  _ _ _ _ _ _ _ _  ------------ 
Penobscot Building, red ball .______________---___________ - 
6t. Josephat Catholic Church, cross on spire ______-.---.----- 
Etem of Y in Chrysler sign __________________-_--.--------. :-- 
Sweetest Heart of Mary Catholic Church, cross on north spire 
Union Guardian Building, flegpole ...................... _- - - -  
U. 6. MarineHospita1,stack . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  --- 
University clock tower _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Windmill Point Lighthouse _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
WXYZ Radio Station east mast-- _ _ _ _  ~ ___________..-------- 

DeutscheEvangelical Chd‘ch, Michigan City (U. 8. L. 8.) (Ind.) 
Dexter ________________________________________---------.--.------ 
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398 INDEX 

Station 

Eagle Bluff U. 6. L. S.) 6Wis.) ___________.____.___.-------.----. 
Eagle Bluff fAghthouse IWis.) _______________.______________ ~ ___. 
Eagle Harbor Lighthouse (U. 6. L. S.) ____________.__.___________ 
Eagle Ottawa Leather Co.: 

Stack, Qrsnd Haven _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  .___ _ _ _  - - - _ _  - ---: _ _ _ _  _. 
Stack, Whitehall 

East Atlanta, fire lookout tower 
East base: 

A (U. S. L. S.)-- _______________________________________  ~ 

B. Mackinac (old) U. S. L. 6.) __________________._ ~ ________. 
Batchewana (U. S.L. S.) (Canada) .____ ~ .___ ~ _____.___. ~ ._.. 
Lake St. Clair (U. S. L. 8.) ___._____._.__.____..---.---.-.--. 
M-ackjnac (U. S. L. 8.) (see B’ Mackinac East Base (U. S 

Sand Point (U. 6. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __.. 
so0 (TJ. 8. L.S.) --. 
Sturgis 

East Bay (U. S. L. S.) (Canada) 
East Bluff (U. S. L. S.) 
East Lansing, municipal tank ____________________.-.-.---.-- ___. . 
East Saugatuck, church steeple. _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  - - - - _ _  - - - _ _  - .____. 
East Sawteeth (U. S. L. S.) (Minn.) _________.__________---.----. 
East Sawteeth (U. S. L. 8.) latitudestation 
East Sister Island (U. S. L.S.) 
Eastern High School, tip of dome, Bay City _ _ _ _ _ _  _ _  _ _  - _ _  - _.__ ~ _ _  .. 
Eckerman (U. 6 .  L. S.) 
Ecorse (U. S. L. S.) 
Eddy Paper Co., stack, Three Rivers, 
Edenville, fire lookout tower ____________.____. . -. - - - _. - - ...__ - .-. 
Edison Co. plant, northstack. Detroit _____.__._._..._._._..--... 
Edmore ________________._________ ~ 

Edmore, Danish Lutheran Church, spire _____._.__._.._...____ _. 
Edmore, Hart Canning Co., tallest stack _____________._.____--.. 
Edmunds (U. 8. L. S.) 
Elback (U. 6. L. 6.) ____________________-----.------.-----.---... 
Elevator $,S..L. S d  
Elevator, ichigan entral (U. 8. L. S.) _____.____.._._.__ _ _  __.. 
Elk Hill. ______._________________________________--------.-- ~ ___. 
Elk Hill fire lookout tower _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _  _ _  - _ _ _  - - __. - ____. 
Elkhart’County: Corner of sacs. 2, 3, 10, 11, T. 37 N., R. 6 E 

(U.S.L.S.) (Ind.) .___________________ ~ 

El& ~~~ ~~~~ ~~ 

EloEe, hospital, large brick stack 
Emanuel Lutheran Church, spire, Ludington .._____._.__..______ 
Emerson (U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Emersonsmokestack (U. 9. L. S.1- 
Emmett, Catholic Church (U. 6. L. 6.)  
Engine house center (U. 8. L. S.) 
~ Engine house No. 2, Adrian (U. 6. L. S.) ________._____. _._____.. 
Ensley _ _ _ _ _  - _. - - - ____. - _ _ _ _  _ _ _ _ _  ___. - - _ _ _ _  _ _ _  _ _  - ._. -. - -. - - _.. 
Epileptic Institute, stack Wahjamega 
Epiphany Church, s ire, wenominee 
Eponfette (U. 8. L. k).)---- _ _ _ _ _ _ _ _ _ _  I::::::::::::::::::::::::::: 
Escsnaba Lighthouse (U. 8. L. S.) 
Escanaba River (U. 8. L. S.) 
Evangelical Lutheran Church, steeple, Marinette (Wis.) ________. 
Everett Piano Co.: 

South stack, South Haven __________._ ~ _______._._._______.__ 
Water tank, South Haven.. _ _ _ _  

F (north) (U. S. L. S.) . . . . . . . . . . . . . . . . . . . .  ~ 

F. South (U. S. L. S.) 
Fairfield (U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Farmington, Children’s Hospital, water tank _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ___. 
Farquhars Knob (U. S. L. 6.) (Mm.) 
Farquhars Knob (U. 8. L. SJlatitude station (Minn.) 
Farwell, fire lookout tower _ _ _ _ _ _ _ _  _ _  _ _ _ _  _ _ _  - _ _  _ _ _ _  _ _  _ _ _  _ _  _ _  - ~ 

Feich-. ..____.____.____________________________- ~ 

Fennville, black municipal water tank 5nial------ _ _  _ _ _ _  - - _ _  
Fiber Paper Co., taller of two stacks, h e r  City _ _ _ _ _ _ _ _ _ _ _ _  ~ 

Field (U. 6. L. 6.) ________________________________________------  
Fighting Island (U. S. L. S.) 
Filer City, Fiber Paper Co., taller of two stacks 
Fire lookout tower: 

Bear Creek 
BlneLake,andprimarytraversestationNo.53F (TJ. S.Q.S.: 

Brier Hill _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _  ______._ _ _  ~ - _ _ _  - _ _  _ _  _ _ _ _ _ _ _ _  __--  
’ Cedar _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Ohub Lake ________________________________________--------- 
ourmn . . . . . . . . . . . . . . . . . . . . . .  _ _ _ _ _  

eccentric. _ _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _  _.___ - - - _ _ _  ~ 
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400 INDEX 

Geographi, 
position Station 

Fort and Oriswold Sts intersection @. 5. L. 5.) _.__ _ _  __________. 
Fort Brady 5agstaff, S h t  Ste. Marie, (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Foot Gratiot Lighthouse (U. S. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Fort St. Joe (U. 8. L. S.) (Canada) . . . . . . . . . . . . . . . . . . . . .  ~ ________. 
Forty Mile Point IU. S. L. S.) _ _ _ _ _  _ _ _ _  _ _  _ _  .__.__ _ _  _ _  _ _  _.__ _ _ _  _ _ _  

Frakenlust, St. Paul's German Luthern Church, spire _ _ _ _ _ _ _ _ _ _ _ _  
Frankfort: 

(Astronomic latitude) (U. 5. L. 5.) _____.__.__________________ 
South breakwater light eccentric _ _ _ _ _ _ _ _ _  ~ ______._____________ 

Franklin shaft house No. 2 (U. 6. L. SJ-  .- _________.__.__________ 

I Rench- _ _ _ _  _______.___ _ _ _  _ _ _ _  _ _ _ _ _ _  _ _  _ _  -. .. _ _ _  .__ _ _ _  - - - __. ._.____ 
French Church of St. Joseph, statue on dome, Marinette (Wis.) - - 
Front ranae lizht: -~ 

Peach Island Detroit ________________________________________- 
Pilot Island (U. 5. L. S.) __.____________.__.._________________ 

Frying Pan Lighthouse (U. 6 .  L. S.) _..___._._____________________ 
Fulford _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _.__________.._..._.______________ 
Furlong (U. S. L. 8.) _____________.______-------.--.-------------- 
Fuyards (U. 5. L. 6.) _________.__________-.-----.----------------- 

G (north) (U. 5. L. 5.) _____._..__.__..__..-..-.------------------ 
0. M. P. Packing Go., water tank, Chesaning . . . . . . . . . . . . . . . . . . . .  
G or8 (on main shore) (U. S. L. 6.) _.._______._.._________________ 
G (south) (U. 8. L. S.) .__..___________________________________--- 
Galena (U. 6. L. 6.) (Ind.) .______________._______________________ 
Garden (U. 8. L. S.) .__.______.__.__________________________------ 
Garden Bluff (U. 8. L. 6.)  ___________________.____________________ 
Garden Island (U. S. L. S.) .-- _ _ _ _ _ _  - _ _  - - - _ _ _  ______: - - _ _ _ _ _  - _ _ _ _  _ _  
Garfield- _._ - - __. __. - __. ~ - ._ _ _ _ _ _ _ _ _  _ _  _ _ _  - - - _. __._ _.____ _ _ _ _ _ _ _ _  _ _  
Garfield, 5relookout tower. __.._.___________.____________________ 
Gargantua (U. 6. L. 6.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gargantua Lighthouse (U.  8. L. 6.) (Canada) -.... .___.__________ 
Garth (U. 6. L. 8.) ________________________________________------- 
Gas t a n k  

Detroit City Gas Co., Coolidge Station, 5nial. Detroit _ _ _ _ _ _ _ _  
Detroit City Gas Go., Lynch Road Plant, Detroit _ _ _ _ _ _ _ _ _ _ _ _  

Gatscre (U. 6. L. S.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Gaylord: 

Municipal water tank, finial _ _ _ _ _ _ _ _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . . .  
St. Mary's Church, spire. _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ .____________________ 

General. _. . - -. -. . - - - - - - - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - _ _  
General Motors Co: 

Gtack. Windsor (Canada) __.__________________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Water tank, Windsor (Canada).. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ 

German Lutheran Church (U. 6 .  L. 6 . )  __.____ ~ __.___ ~ _ _ _ _ _ _ _ _ _ _ _ _  
German Lutheran Church, Monroe (U. S. L. S.).. _.._.__________ 
Getc farm, tank, north of State park zoo, Holland .________________ 
Gladwin Game Refuge, fire lookout tower ___.__..___________ ~ _ _ _ _  
Glover. _ _ _  _. . _. -. .. - _ _  _ _ _  ___. -. ._ _ _  - - _ _ _ _  _ _  - - -. - .. - _ _ _ _  _ _ _  _ _ _  _ _  
Goodhart (U. 6 .  L. 6.) _._._.__________________________________---- 
Goose Island (U. 8. L. 6.)  _____.______________-------....--.------ 
Goudreau (U. 8. L. S.)  ____.___.__.._.___._____________________--- 
Goulais Point (1868) (U. 6. L. S.) (Canada) __.____________________ 
Goulais Point (1895) (U. 8. L. S.) (Canada) ______.________________ 
Oradschap, church steeple ___. _.__ _.__ _ _  - _ _  - -. _ _ _  - _ _  _ _  _ _ _ _ _  - _ _ _  _ _ _  
Grah sm----.--.----..------....------.---------------------.----- 
Graham Body Co stack Wayne __.__..._.__.____________________ 
Gram Methodist l?pisco&l Church, spire, Marinette (Wis.)------ 
Grand Haven ._________________._____________________------------- 
Grand Haven: 

Eagle Ottawa Leather Go., stack __.__________________________ 
First Congregational Church, steeple-. ___. ~ _._______________ ~ 

Pierhead front range light ___________________._________________ 
Pierhead rear range light ___.__.._______________ ~ _.____________ 

Grand Hotel, flagstaff (U. 6. L. 9.) _.__.___________________________ 
Grand Island (U. S. L. 6.)  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Grand Rapids: 

Black water tank __________.__.._________________________----- 
National Bank, red light on dome--. ____.____ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  
Silver water tank _______________.._...---.--------.-.--..--.-- 

Grand River and Park Place, SE. corner building, of6ce (U. 6. 
L. 6.) .-_.______________-----------~~-...~~~~-------....~~.~~~~-~ 

Grand Traverse Lighthouse (U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Grande Point (U. 6. L. 6.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Granite Island (U. 6. L. 6.) ____._________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _  
Granite Island Lighthouse (U. 6. L. 6.) _ _ _ _ _ _ _  _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _  
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INDEX 401 

Station 

HGh School:' 
Belfry, finial, Ludington __.__.________________________________ 
Finial, Grosse Pointe ____..__.._..___________________________. 
Michigan City (U. 6. L. 6.) (Ind.)-- _________________._______ 

Highland Park, Ford Plant, southeast stack __________________.___ 
Hillock (U. S. L. 6.) .________.__..._..______________________-----. 
Hillsdale (U. 8. L. 6.) ______...__.._..__..____________________---- 
Hillsdale College clock tower (U. 6. L. 6.) _ _ _ _ _ _  - _ _  _ _  _ _ _  _ _ _ _  - - - - -. 
Hillsdale Courthouse (U. S. L. 8.) ____________________--------.--. 
Hillsdale County, Mich.: 

Corner of sees. 19,20,29,30, T. 6 S., R. 1 W. (U. S. L. 6.) _ _ _ _ _  
Corner of sees. 22, 23,26,27, T. 7 S., R. 4 W. (U. 8. L. 6.) _ _ _ _ _  
NE. corner of sec. 26, T. 7 S., R. 4 W. (U. 8. L. 6.) __________. 
NW. cornerofsec. 27, T. 6s.. R. 3 W. (U. S. L. S.) __________. 
SE.comerofsec.8,T.5S.,R.lW.@.S.L.S.) _.__..._.._.. 
SE.cornerofsec.38,T.7S.,R.ZW.(U.S.L.S.)  ________.__. 
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402 INDEX 

Hillsdale County Mi&.-Continued. 
Sy.~peroiNW.quarterofsec.Z7,T. 6 S . , R . 3  W. (U. S. I 

Ir .D . ) - - . - - - - - - - - - - - - - - . - - - - - - - . - - - - - - - - - . . . - . . . - . . . - - . . - - - - -  
SW. corner of NW. quarter of sec. 29, T. 6 S., R. 1 W. (U. S. 

L.S.) _____- -___-_-___-_-_  ~ _._-...-.-_-.-_.___.~~~.~~~~----~- 
Hog Island (U. E. L. 5.) ____________.___.._.____________________-- 
Hog Island Reef (U. S. L. 9.) ___________________.---.-.---.---.--. 
Holland: 

Black Lake front range li ht 
Black L a k i  rear rangelig~t.:::::::::::::::~::~::::~~::::~~:: 
Bush Lane Piano Co., tank- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ________.___.._. 
City Light Co., stack .__..____________ ~ _____________._.__-.--. 
Heinz Canning Co., stack-. ____________________-------.----.-- 
Holland Furnace Co., tank. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _____.___.___.__ 
Holland Shoe Co.,stack __._________________---.- ~ _____.___.__ 
Municipal standpipe ..___. . - - - - _ _  - - - - - - - - - - _ _  - -. - - - - - - - - _ _  - - _ _  
North of State ark zoo, Gets farm, tank- __________________._ 

Holland Church, wiite steeple, Spring Lake _ _ _ _ _ _ _ _  ___.__________ 
Holy Family Catholic Church, belfry, Saginaw _.__. _ _ _ _ _ _ _ _ - - -  -- -  
Home of Correction: 

Men's division, stack, Detroit-.. ~ ____________________------.- 
Men's division, water tank, Detroit _____._ __.___._ ~ _________.. 
Women's division, water tank, Detroit _ _ _ _ _ _  .___. 1 _.__________ 

Honor ... ____________..___._________________ ____._______.___----.- 
Honor, firelookout tower ________-___-_ - - - -  ~ -------.-------.-- -- - -  
Horseshoe Island (U. 6. L. 9.) __________________._________________ 
Hoskin-Morainville Paper Co.: 

Stnck. Menominee ._._.______________-_ ~ _-_._-_-_-_-_------ --- ~ . - . ~  
Tank; Menominee ... ~ __._______ ~ _ _ _ _ _ _  .___. _ _  _ _ _ _ _  ... . .. . .. . . 

HosDit8I, large brick stack, Eloise .__.__. ... ._ .-. _ _ _  .__. ._. .. ..-. . . 
Hotcl Dim, steeple, Windsor (Canada) .-.. .__ -. _ _ _  .___. _. .. .. .-. . 
Houghton- . ____: _ _ _ _ _ _ _ _  ~ _______._______-_-__---.---------------- 
Houghton Lake, 5re lookout tower _ _ _ _ _  - _____. _ _ _  _. - - _ _  ._ - - .-- - _  - 
Howard base A station. _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ________________.___ 
Howard City, municipal water tank _____.______.__.____-------. _ _  
Howard north base _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____-_---_-____.____ ~ _ - _ - - -  .--.-- 
Howard south base _ _ _ _ _  ~ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ - - -  --_______.___.___----.-- 

Hudson, fireTookout tower _ _ _ _ _  - - -. - - - - _ _  _ _  _ _ _  - _ _  - - - - _ _  - - - - .____ ._ 
Hughes (U. 8. L. 6.) 1917 _________._________ ~ ___._______.__..___._ 
Hughes (old) U. S. L. 6.) _.______.______. ~ _._____________________ 
Hupmohile do to r  Co., water tank, Detroit. ____._______.___.___.. 
Huron (U. S. L. 8.) _______.______..____--.---.--.---.---.---.-.--- 
Huron Island (U. 8. L. S.) .._____.___________.--.-------.-.-.--..- 
Huron Island Lighthouse (U. 6. L. 6.) ___._-________.._.._---.--.. 
Huron Mountairis (U. 8. L. 6.) 
Huron Mountains (U. S. L. €4.) latitudestation ________..._____.__ 
Huron Point (U. S. L. S.) 1871 
Huron Point (U. 8. L. S.) 1916 .____._____.__.____________________ 
Huron Portland Cement do., flashing whitelight, Alpena ......-. 
Huston ~ ___._ _. 
Hyde (U. 6. L. 5.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __________-_________-------.--.-- 

I (mouth of Whitefish River) (U. 5. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
I(U.S.L.S.) _____.________________________ ~ _______________--.-.- 
I o f E .  P.S. (U.S.L.S.)  _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
I. Point St. Martin (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Indian. - - - .___. _. - .. _ _ _  _ _ _ _ _  ._ ___. _ _  - _ _ _  - - _ _ _  _ _ _  - - _ _  - - _ _  _ _  _ _  _ _  - - 
Indian Home dagstaff, Sault Ste. Marie, Ontario (U. S. L. 6.). -.. 
Indian Point (U. 5. L. 6.) ____________________---------.-.-.----.. 
Indian School, tank Lansing ____________________---------------.. 
Indian Springs, 5re fookout tower _ _ _ _ _ _ _ _ _ _ _ _  ~ ______________...... 
Ineham Amiculture School. stack. Dansville.. _ _  -. __. _ _  - - -. - - . .  
Ini'et (WisT) _______._.__________-------.---.---------------------.. 
Insane Asylum stack Pontiac ..__._______._._.___------.---.---.- 
International Hotel, dault Ste. Marie, Ontario (U. S. L. S.) ____... 
Iron tower (Winter Point, back range) (U. S. L. SJ-. __..._..... . 
Iroquois (old station) (TJ. 8. L. 6.) .____.__._._._._._._--..--.--... 
Iroquois (U. S. L. 8.) __.___._____._____._____________________.-... 
Iroquois Island (U. E. L. 6.) _________________.__ ~ .___.__..__.._... 
Iroquois Lighthouse (U. 6. L. S.) _____._...___.__.___----.--..-... 
Iroouois Liehthousa fold) IU. S. L. 6.) _____...__._______._-..-... . , .  
Iroquois P a n t  observatory post (U. S: L. 6.) _______..__._____.... 
Isle Royale East U. 5. L. 8.) _.__..._._.__.__..__..-----.-------.. 
Isle Royale East tu. 8. L. 8.) latitude station .._..._..__..__.___.. 
Isle Royal Lighthouse (U. 8. L. 6.) ___.______________.__ ____._ __. . 
IsleSt. Martin (U. 6. L. S.)- ____________..__.___.------.-------.- 
Ives Hill (U. 8. L. S.) ____________________--------.--..------------ 

J. Wallace Sons & Co., western stack, Saint Joseph _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jackman (U. 8. L. S.).. _________________._.-...-.---.--.--------- 
Jackson _ _ _ _  - - - _ _  - _ _  - - - - _ _ _ _  - _ _  - _ _  - - _ _  -. - _ _  - - - -. - - - - - - __._ - _ _  
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INDEX 

Geograph 
position Station 

Jackson: 
Chimney (U. S. L. S.)---- _________.__________-------------... 
City Bank and Trust Go., tip of flagpole ___.________________.. 
First M. E. Church (U. 8. L. S.) ______._____________------... 
Hayes Wheel Go., stack _ _ _ _ _ _ _ _ _ _  ~ ______.__..__.______________ 
Lefere Go. tall concrete stack __.____________.._..___________ .. 
Mackling b ind ing  Wheel Go., tank _______.___..__.__________ 
Michigan State Prison (U. S. L. S.) ___...__.___._._.__________ 
Michigan State prison, tank ___________________...-...-.-----. 
Old State rison, flagpole ___________________.--..--.---------- 
Reynolds keld,  airport beacon __________._.__.___.__________ 
Southwest, Automotive Fan and Bearing Go., tank _ _ _ _ _ _ _ _ _ _ _  

James Clements Airport, beacon, Bay City _ _ _ _ _ _  ~ ___________.____ 
Jamieson (U. 9. L. 6.) _.__.._____ ~ _.__________________-.-.-...-... 
Jefferson (U. 8. L. 6.) (Ind.) __.________.________--------......-.-. 
Jenkinson _ _ _ _ _  _ _  . - - - _ _  - - - - - - -. - - - - -. -. -. - -. . - -. . . -. -. 

K(U.S.L.9.)  .__________________________ ~ ____________________-..- 
K. Goose lsland (north end) (U. S. L. S.) __._________________-.... 
K. 0. T. M. Temple, dome, Port Huron (U. 6. L. S.) _ _ _ _ _ _ _ _  _.._ 
Kalemazoo, State Hospital, standpipe- _ _  __. _ _  _ _ _ _  _ _  - _ _  - _ _  - - - - -. ._ 
galkaska, Church of Christ, spire . . . . . . . . . . . . . . . . . . . .  

Keaeenaw Point north base 
Keweenaw Point south base 
Keweenaw Point south base 

9. L. 6.) __________.______________ 
S. L. S.) ____. _._ __. . . . . _ _ _ _  ____. . 
S. L. S.) latitude statim _ _ _ _ _ _ _ _ _  

KinRsville: 
M. E. Church (U. 6. L. S.) (Canada) _.._______..___._________ 
Power housestack (U. S. L. S.) (Canada).. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Schoolhouse (U. 8. L. S.) (Canada) .___. ~ ___._..______________ 

Kintner ________________._____________________ ~ __._. .______________ 
Kirby. _ _  _____________.______----------.---..---.-..---------- _ _ _ _  
Knollwood Country Club, tank __________..______..______________ 
Kocruish (U. 8. L. 6.) (Canada). _____________.____. ~ __.__________ 
Korah (U. 9. L. 6.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  .___.. ~ _.._ 

L (U. 8. L. 8.) (Charlevoix County) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _.__ 
L (U. 9. L. 8.) (Chippewa County) ______.___._.__.______________ 
L. Point Fuyard (U. 8. L. S. ) - - -  ____________________-----------.- 
La Fayette (U. 8. L. S.) _______________________ I________________- -  

La Orange County: 
Cornerofsecs.4,5,8,9, T. 37N.. R. 11 E. (U. S. L. S.) (Ind.).. 
SW. corner of NW. quarter of see 33, T. 38 N., R. 8 E. (U. S. 

L. 8.) (Ind.) ________________________________________-------- 
NW. corner ofsec. 10 T. 36 N. R. 4 W (U 9. L. S.) (Ind.) _ _ _ _  
SE. cornerofsec. 10 !l?.37N. R. 3". (U.S .  L. S.) (Ind.) _..._ 
SW. corner of SE. duarter  orb^. quarter ofsec. 32, T. 38 N., 

R . 2 W  (U. 8. L. 6.) (Ind.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
La Puce (1869) U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
La Puce 1871) {U. 8. L. 8.) _______________.____---.-------------- 
Laidlaw {u. 8. L. 8.) ________________________________________-- - - -  
Laingsburg. ~ _________._______.__----------.---.------------.-.... 
Laingsburg, St. Catherine Church, steeple.-- _ _  - - - -. - __. - __. . ._ 
Laird (U. 9. L. 6.) (Canada) _.__________________-.-.--.--..---... 
Lake Emma, fire lookout tower _______________._._..--..---.---.-- 
Lake George Lighthouse (U. 8. L. S.) _._______..__.__ ~ _.__________ 
Lake St. Clair east base (U. 8. L. 6.) __.__.___._._..._____________ 
Lake St. Clair west base (U. 9. L. S.).-* ______.___________________ 
Lakeview ... _ _  - _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -. . -. 
Lakeview. municipal water tank. _____________..__________________ 

La Porte County: 

- - -. - 
Lammon ..-._----.----------------------------------------.--...- 
Lamson's tree (U. 8. L. S.)- ~ _ _ _ _ _ _  _ _ _  _.____________ __.___.___._.. 
Lansing ________________________________________.------.-------...- 
Lansing: 

Burton Dixie Co., tank _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  _________.___________ 
Capital City Airport, beacon _ _ _ _ _ _ _ _ _ _ _  ~ __________.__. ~ _ _ _ _ _ _  
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INDEX 

Station 

Lansing-Continued. 
Capital National Bank Building, steel mast. - - - __._ ~ _ _ _ _ _ _ _ _  
City power plant, northwest stack ____________.______________ 
City power plant, southeast stack _________..__.__.___________ 
Indian School, tank _________________.______________________-- 
Michigan State College Memorial finial __________________.___ 
Michigan State College, power plant stack ________._.._______ 
Municipal standpipe ..___.__________________________________- 
Olds Motor Co.. stack ____________________----.---.-..------. 
Reo Motor Co., old duplex plant, tank-- _____.___._.._______ 
Reo Motor Co., tank. -. ____._.___. ~ ._._____.___.__.____.-- 
State Capitol, t ip  of dome. _____.__ ~ ____._____.__-.-____--.-- 

Larke (U. S. L. S.) ____________________----..-----.-.--.-.----.-- 
Latitude Mark, Copper Harbor, (U. S. L. S.) _..__.._-__________. 
Latitude Post: 

Crebassa, (U. 8. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Whitefish Point, (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Latitude Station: 
Door Bluff (U. S. L. 6.) (Wis.) ____. ~ __.___.________________ 
East Sawteeth (U. S. L. S.) (Minn.) ___._____.______________ 
Farquhars Knob (U. S. L. S.) (Minn.) _.__.__..__________.-. 
Huron Mountains (U. 6. L. 6.) _..__._________.______________ 
Isle Royale East (U. 6. L. 6.) _______.__.______.______________ 
Eeweenaw Point south base (U. 6. L. 6.) __.______..______.__ 
Porcupine Mountains (U. S. L. S.) .__...___._..__.._________ 
Vulcan Post No. 1 {U. S: L. S:) _._______._.___.__-.--.------- 
Vulcan Post No. 2 U. S L. S )- ____._______._____.-_________ 
WhealKate(U.S.L.S.) . . . . . . . . . . . . . . . . . . . .  ~ ____.-_________ 

Lauerman’s Department Store, tank, Marinette (\Vis.) _ _ _ _ _ _ _ _ _ _  
Le Roy ___________________.____________________---..--.---------- 
Learnington Lighthouse (U. S. L. 6.) (Canada) ... ____.__________ 
Lee Plaza Hotel, north finial. Detroit _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Lees Point (U. 6. L. 6.) __._____________________________________- 
Lefere Co., tall concrete stack, Jackson _____________._____________ 
Leifsen- - - _ _  _ _  _ _ _ _  _ _  - - _ _  _ _  _ _ _  _ _ _ _ _ _  - - _ _ _ _  _ _  _ _ _  - _ _ _  _ _ _  - _ _ _ _  - _ _  _ _  - 
Lemley..-- _ _  ._ _ _ _  _ _ _ _ _  _ _  _ _ _ _ _  _ _ _ _ _ _ _  _ _ _  - _ _ _  - _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  - -. _ _ _  
Lenawee County: 

Cornerofsecs14 1 5 2 2 2 3 T 6 S .  R 4 E . ( U S . L . S . )  _ _ _ -  
Corner of secs: 22: 23: 26: 27: T: 7 S.: R: 5 E. (U: S. L. S.)- - _ -  
“E.cornerofsec. 1 T.6S. R. I E .  (U. S. L.S.) -_._-___.___ 
~ ~ . c o r n e r o f s e c . 3 : ~ . 8 ~ . : ~ . 3 ~ .  (u.s. L.s.) _ _ _ _  ~ ___.___ 

Lenox(U. s .~ . s . )  _______..______.__________ ~ _ _ _ _ _ _ _  ~ _._____.___ 
Lewiston. _______________..___---.--.- ~ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _  
Light (post) Sweets Point (U. 9. L. S.) _______________----.- ~ -.-- 

Baileys Harbor (U. 8. L. S.) ____-_-_.________________________ 
Beaver Harbor (U. S. L. 6.) _____-______________.-..--.---.-- 
Beaver Island __.___ - _ _  - _ _  - - - - _._ - _ _  _ _  - _ _  _ _  - -. - - - ._ .. -. .. . -. - - 
Beaver Island (U. S. L. S.) ______.__________.__-.-...--.----- 
Big Sable ____________________-----------.---.-.----.-----.--- 
Bois Blanc (U. S. L. S.) 1849 _.._____________.__._L___________ 

Bois Blanc (U. S. L. S.) 1896 __._________..__.__._ ~ _._________ 
Caribou Island (U. S. L. S.) (Canada) __.._____.__________.-- 
Chambers Island (Wis.). _________._____.________c___________ 

Cheboygan, (U.S. L.S.) .___________._____._________________ 
Cheboygan Point (U. S. L. S.) .______.___________ _ _ _  __.___.__ 
Colchester Reef, (U. 8. L. S.) (Canada) _.________ ~ __._..__.._ 
Colony Tower ___. _ _ _ _ _  ~ __..__.___.__._____._________________ 
Copper Harbor, (U. S. L. S.) _.______._____._____ ~ __._____.__ 
Corhay, (U. S. L. S.) (Canada) __.___.__.._.____._.-.-..---.- 
Detour (1849), (U. S. L. S.)  ___.__-_____________-. ~ --.-.._._._ 
Detour, (U. s. L. S.) 1894 ________.___________________________ 
Eagle Bluff (Wis.) _.______.._.________------.....--.--------- 
EagleHarbor, (U. S. L. S.) _______._..__.._..._.-.------.-.- ~ 

Escanaba, (U. S. L. S.) _______.___.._.___________ ~ __._____.._ 
Fort Gratiot. (U. 6. L. S.) __._..____________ .___. ~ ..--..___._ 

Lighthouse: 

Little Sable-. _______.__ ~ _.__.._.._..___________ _____.___._____ 
McGulpin Point (1896) (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
McQulpin Point (U. 8. L. 8.) ______________._____ ._.________ 
ManitouIsland,(U. S. L. S.) _____.___._____..__. ~ __._______. 
Marquette, (U. S. L. 6.) ______._ ~ _.___._____.___.____________ 
Martin Reef,(U. 8. L. S.) ____.._.___.._____._--.-------.---. 
Michigan City (U. S. L. 9.) (Ind.) -__.___.___.___---.-------. 

Geographic 
position 
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~ 

Station 

Lighthouse-Continued. 
Micbigan Island, (U. S. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _  ___. . ._. . - ~  
MiddleIsland (U. S. L. S.) (Ohio.) 
Mission Point 
Monroe (U. S. L. S.) . _ _  _ _ _ _ _ _ _ _  ___.___ .___ .-- _..__..___.____. 
North Manitou Island- __.___.________. ___.___..__..___.___.. 
Old Mackinac Point, (U. S. L. 6 . )  _ _ _ _  - - _ _  - .- _ _  ..__..___.___.. 
PeKe Island, (U. S. L. S.) (Canada) ________.___.__..__.______ 
Pelhe Passsge, (U. S. L. 6.) (Canada) __._____._..__.._._.----. 
Peninsula Point, (U. 8. L. S. ) - - -  ~ _________.___.___.._________ 
Pilot Island (U. 6 .  L. S.) _.___.____________.__________________ 
Pipe Island (U. S. L. S.) ..__ -. . - - -. _ _  _ _  - - _. - _ _  - .___ .___ ._ ____. 
Poe Reef, (U. S. L. S.) ________.__.._._.___.----.-----.-.-----. 
Point aux Pins. (U. S. L, S.) (Canada). __._____.________.__-. 

Little-: _____.___.__________-------.---.---.----...-..--..--------- 
Little Girls Point, stake 57. Gillman (U. 8. L. S.) __..___._________ 
Little Gull (U. 8. L. S.) ____________________--.-.-...------------- 
Little Hog (U. S. L. 6.) ___________.________----.--...------------. 
Little Hog Island (U. 8. L. 8.) ____.___.___________-..------------. 
Little Lake (U. S. L. S.) __________.___.__...--..---..-----------.. 
Little Point (U. 9. L. S.) _________.__________---------------..---. 
Little Point Sable (astronomic latitude) (U. S. L. 6.) ___.___..._.. 
LiLi!e-P_oini .Sable, Observatory Post, 0. B. Wheeler (1866) 

(U.S. L.S.) .................-----.---.-----------.-..----...... 
Little Sablo Lighthouse __.___. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____. ___. . 
Littlest. Martin (U. S. L. 6 . )  .__.._____________________________.. 
Little Summer Jsland (U. 9. L. S.) ... ___________________________.  
Lloyd Manufacturing Company. tank, Menominee ... -. . ___. . . . . . 
Lloyd’s DepartmentStore, tank, Menominee ______.___.__________ 
Locust Point (U. S. L. S.) (Ohio) _____.______________---.---.----. 
Loneitude Dost. stone. Toledo (U. 8. L. S.) (Ohio) ........__._____ ~ . ~ . ~  . I , ~  I~~~~~ 

Lookout, Stephenson. __._..__..... ~ ____________________......_... 
Lookout tower, Middle Inlet (\Vis.)  ________________.__.. .  .. .._... 
Luce County, Mich.: Sectioncorner 11, 12, 13, 14, T. 50 N., R.8 \\’. 

Ludington: 
Carrom Co., tank ________________________________________----. 
Emanuel Lutheran Church, spire. ________..___..__.._ __.____. 
High school belfry finial _.._______.___.____..-...--..--..----. 
Mason County Cdurthouse cupola. finial- ____...__..___._____ 
Morton Salt Co,, white brick stack ________.__..._____________ 
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406 INDEX 

Station 

T.nd ineton-Continued .... 
North breakwater, lront range light ... .. . . .. .. . . __. . . ___. . . . . 
North pierbead, rear ranqe light ___. .... .I.. .. . ____. . . . ... .. . 
Pere Marquetto Co., radio mast.. -. . .. . . . . ... . . ___. . .. . .. . . . 
South breakwater light __.__..__.___..__.__----......------.- 
South Dierhead liaht .___________________..--..-..---------... 

Luther _ _ _ _ _  - -. - - _ _  _ _ _ _  _ _  _ _  _ _ _ _  _ _ _  - - - _. -. - .-. ._ __. . -. - - - -. . - -. -. . 
Lutheran Church: 

At New Baltimore (U. S. L. S.) _____._...__......_._________ 
Forestville, U S L S )  ____._........_..___---.-----... 
Freiburger, U. S. L. S . j ~ ~ ~ ~  .___.__.__...._.____---.-----... 
German (U. S. L. S.) _._._______.___.___...-.---.---.-...-... 
Port Hope, (U. 8. L. S.) .___________________----.-...-----... 
Steeple, one mile north of Dietrich ___.___._ ~ ..__....._..___._ 

Lynch Road Plant, gas tank, Detroit City Gas Go., Detroit-.--- 
Lynn (U. S. L. S.) (Canada) _______________.__ ~ ________.___.____ 

McDonald ________________________________  ~ 

McQonigal- - - _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _  ___.__ - _ _ _  - - - _ _ _ _  _ _ _  - _ _  - 
McQregor (U. 5. L. 8.) ___________.__.__.__-..-----.----.--.----. 
McQulpin (U. S. L. 6.)  ______________.__.__-.------.--------.---. 
McQulpin Point Lighthouse (U. 8. L. 6.) ._.______.__________--. 
McGulpin Point Lighthouse (1896) (U. S. L. S.) .___________.__.. 
McKsin 
McLeod (U. 8. L. 8.) ________________._________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
McMillan. - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _  - _ _ _ _  _ _  - - _ _  __. - - - _ _  - - - - - - - - - - - 
M (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ____________________------------. 
M. & M.Pa er Company: 

Plant id. 1, stack, Marinette (Wis.) ___.________.___.___.--.. 
Plant No. 1, tank, Marinette (IVis.)---- ____________.___.__.. 
Plant No. 2, tank, Menominee .__._ ~ 

M. water station (1851) (U. S. L. S.) 
Mac (U. 8. L. S.) ____________.._..._..--.---.---------------.---- 
Mack Lake 5re lookout tower __________..__..__--_____ ~ ________. 
Mackinac Sast Base (U. 8. L. S.) (see B' Mackinac East Base 

(U. S.L.S.)) ________.__.___._________________ - ------- - - - - - - - - -  
Mackinac Island (U. 8. L. S.) (see C. Mackinac Island (U. 9. 

L. S.)) __.___________.___._--.--..---.--------: -------------.-.- 
Mackinac West Base (U. S. L. 6.) (dee A. Maokinac West Base 
(U. S.L. S.)) _--.___._ ~ _._..._..._...-..__-..~ -- - - - -  _- - - - - - - - - -  

Mackinac West Base Magnetic Station (U. 8. L. S.) ________.___. 
Mackling Grinding Wheel Go., tank, Jackson.-. _.______.___.___. 
Macomb County Building, highest point, Mount Clemons. _ _ _ _ _  
Magnetic station: 

No. 1 (U. S. L. S.) ____________________---.---.--..--.- ~ _.___. - _ .  No. 2 (U. 8. L S.) ........................................... 
(Mackinae) west baso (U. S. L. S.) ___.__.___..._........__.. 

Maidstone (U. 8. L. S ) (Canada). ._.....______...... _......._.. 
Mair _ _ _ _ _ _  _. _ _  _ _  - _ _  .- ___........ . -. . _. . . _. _ _  ..- ._ - - _.._ - .._ -. 
Mamainse (U. 8. L. S.) (Canada) ._______________.___---.--..--.. 
Mancelona _ _ _ _ _ _  - _ _  - _. ._ _ _  ._ _ _ _  _ _ _ _ _  _. _ _  _ _ _  _ _  -. _ _  - - _ _ _  - - -. . - -. 
Mancelona, flre lookout tower. - - _______________________________. 
Manchester Shoal crib (U. 9. L. S.) ___.__________________________ 
Manistee. ________________________________________--------------- 
Manistee: 

(Astronomic latitude) (U. S. L. S.) ___.______.___._____-..--- 
Breakwater light __..__.___._________--.--..---.---.---.-.-.-. 
First Congregational Church, spire.. _ _ _ _ _ _ _ _ _ _ _ _ _  .__________ 
Guardian Angel Catholic Church, spire ___._______________.__ 
Mercv HosDital. cuDola 5nial.____________.__________________ 

Qeographi 
position 

Page 
71 
71 
71 
71 
71 
79 

160 
53 
53 
53 
53 
63 
99 
40 

67 
108 
49 
34 
34 

121 
73 
28 
27 

125 

112 
112 
111 
122 
27 

109 

25 

25 

24 
121 
91 
97 

127 
I27 
121 
45 
90 
39 

105 
107 
141 
67 

161 
69 
70 
69 
70 
69 
70 
70 
20 

117 
116 
24 
78 
24 

128 

113 
112 
113 
113 
113 
112 
112 
113 
113 
113 
113 
35 

Description 
ind/or plane 
coordinates 

Page 
263 
263 
263 
263 
263 
278 

349 
231 
231 
231 
232 
249 
311 
205 

257 
321 
225 
198 
198 
335 
266 
191 
190 
336 

328 
328 
327 
335 
189 
323 

186 

186 

185 
335 
301 
310 

336 
336 
335 
220 
300 
203 
316 
318 
342 
255 

349 
262 
263 
262 
263 
262 ~. 
263 
263 
178 
333 
332 
185 
276 
185 

331,337 

329 
328 
329 
329 
329 
328 
328 
329 
329 
329 
329 
198 

Sketch 

Figure 
23,24 
23,24 
23,24 
23,24 
23,24 
24,26 

21 
22 
22 
22 
22 

23,25 
21 
12 

23,24 
30 
22 

14,15 
14.15 
14.15 
18,25 
9,11 

9 
32 

31 
31 
31 
14 
13 

13,27 

11,14 

11,14 

11,14. 15 
14,15 

19 
21 

33 
33 

14.15 
XI. 21.29 

28 
11 
27 
27 
34 
24 

24 
24 
24 
24 
24 
24 
24 
24 
9 
8 
8 

9,11,15,16 
26 
11 
32 

31 
31 
31 
31 
31 
3 1  
3 1  
3 1  
3 1  
3 1  
3 1  
14 



IWDEX 407 

Station 

Marquette: 
Catholic Church (U. S. L. S.) ___________.____.___----------. 
Dome of City Hall (U. S. L. 6.)  _________._._...__...-.-.---. 
Lighthouse (U. S. L. S.) _________________.__-.-.--..--.-.---- 
M. E. Church (U. 6. L. 6.) ______________.___._---..-...----. 
Old schoolhouse (U. 6. L. 8.) __________________._.-.--...---. 

Martin Reef Lighthouse (U. 8. L. 6 . )  ________.________.._....--.. 
Marygrove College: 

Silver water tank ________________________________________--.- 
~~ 

Stack ____________________-----------------.---.------------.- 
Mason _ _ _ _ _  - - _ _  _ _  _ _  - _ _ _ _  - - - - - - _ _ _ _  -. ._. _. . _. _ _  - - - - _ _ _  - _. - 
Mason County Courthouse, cupola, finial, Ludington _.__________ 
Mason: 

Courthouse _ _ _ _  _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _  ____._ ..__ _._ 
8. M. A. Corporation, tank ____________________-------..---.- 

Mast (U. 8. L. 6.) ________________________________________-.---.- 
Mast, 1809 (U. S. L. 6.1 ____________________------..-.-.---------- 
Mayhury Sanitarium, tall red brick stack ________..._..__________ 
Maywood (U. 6. L. 6.) ____________________--.---.-.--..--.-----. 
Mead Johnson Co., tank, Zeeland _______________._._.___________ 
Mecosta, fire lookout tower ____________________------...--...-.-. 
Meiste _________________.______________________-------....-...-... 
Mendon .___ _. _ _  _ _  _ _  _ _ _ _  ~ - _ _  _._ ..__ _ _ _  - - _ _  _ _  _ _ _  - - _ _ _  - __._ - _ _  .- - -. 
Menominee (old) (1885) (U. 6. L. 6.) (Wis.) ____________________. 
Menominee (1874) (U. 8. L. 6.) (Wis.) ___________._______________ 
Menominee astronomical station (U. 6 .  L. 6.) (Wis.). __________. 
Menominee (U. 6. L. S,.) latitude station and Menom,inee (U. S. 

L. 6 . )  longitude station (see Menominee astronomical station 
(U. 8. L. S.) wls )). 

Menominee R.h. 'No. 2 (Wis.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Menominee: 

Christ Evangelical Lutheran Church, spire _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  - -. 
Countv Courthouse. tower _ _ _ _ _ _  - - - - _ _  _ _  - _ _  _ _  _ _ _  - ._.___.__ - -. 
Epiphany Chych, sgke _ _ _ _  ~ ____________________._._._..____ 
Hoskin-Morainville aper Co ,stack __________.__.____...-.. 
noskin-MorainviIle Paper Co.. tank.. _ _ _ _ _ _ _  .-. -. -.-.... . .. . 
John Davis School, stack.. __________________._._...__.._.... 
Lloyd Manufacturing Company, tank ... . __. . _ _  _. ..-.- ... . . . 
Lloyd's DepartmentBtore,tank __________________._.--.--... 
M. & M. Paper Co., Plant No. 2, tank ___________.___.._____ 
Mnnominee County Courthouse, tower _ _ _ _  _ _  _ _  _ _  .._ - .._.... 
Pierhead front range light. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
S t .  Adelbert's Church, spire _________________.__--..---.---.. 
Superior Sugar Refining Company, brick stack- __..__.._..._ 
Superior Sugar Refining Company, concrete stack. ____._._.. 

Mercy Hospital, cupola finial. Manistee ___________________.____. 
Merritt Lutheran Church, Munger ______________._____.------.-. 
Methodist Church: 

Forestdle, (U. S. L.  S.) _____________________________________  
Port Hope, (U. S. L. 6.) _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Port Huron, (U. 6. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Port Sanilac, (U. S. L. 6.) ___________._______________________ 

Eingsville (IJ. S. L. S.) (Canada) _ _ _ _  _ _ _ _  - _ _  _. _ _ _ _  _ _  _ _  __._ - -. 
Marquette, (U. 8. L. 6.)  ____________________-.---..---.----.. 
Monroe, (U. S .  L. 6.) _.__________________----..---.---..--... 
Steeple, New Carlisle (U. 8. L. 6.) (Ind.) . . . . . . . . . . . . . . . . . . . .  
Sturgis (U. 8. L. 8.) _______._________.______________________. 

Mettawas (U. 8. L. 6.) (Canada) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Michigan Central Elerator (U. 6. L. 8.) _____________.______----. 
Michigan City (U. S. L. S.) (Ind.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Michigan City: 

Deutsche Evangelical Church (U. 8. L. 5.) (Ind.) _ _ _ _ _ _ _ _ _ _ _  
High School (U. 6. L. S.) (Ind.) __________________.._________ 
Lighthouse(U. 9. L. S.) ?d.j _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _..___.___._ 

Michigan Island Lighthouse U. S. L. 8.) _____________..__.. ~ __._ 
Michigan Land Survey, Post on Base Line (U. 6. L. S.) _ _ _ _ _ _ _ _ _  
Michigan State College: 

Bench mark _________.______________________________--------- 
Memorial, finial, Lansing. _ _ _  _ _  - _ _  _ _  _ _  _ _ _  _ _ _  _ _  _ _ _  _ _  - _ _  - - - - __. 
Power plant stack, Lansing ____________________-----------... 
South base No 2 ________________________________________--... 

Jackson (U. S. L. S.) ________________._______________________ 

M. E. Church: 

Michigan Stad Prison: 

feographil 
position 

Page 
114 
114 
114 
114 
114 
29 

99 
99 
83 
71 

91 
91 

123 
36 

103 
23 
62 
87 
55 
73 

145 
21 
23 

110 

112 
111 
111 
111 
111 
112 
112 
111 
111 
111 
111 
112 
111 
112 
70 
84 

63 
53 
50 
51 

156 
114 
152 
153 
153 
45 

158 
41 

154 
154 
154 
114 
159 

92 
92 
92 
92 

152 

9 1  

83 
83 
94 

118 
89 
18 

3escription 
ndlor plane 
mordinates 

Page 
332 
332 
332 
332 
332 
191 

311 
311 
290 
263 

301 
301 
335 
200 
312 
182 
248 
293 
237 
265 
343 
181 
183 

324 

328 
327 
327 
327 
327 

327 
327 
327 
326 
328 
327 
328 
263 
291 

328 
328 

231 
232 
229 
230 

348 . 332 
346 
346 
346 m 
348 
206 

346 
34G 
346 
332 
349 

302 
302 
302 
302 

346 
301 
302 

290 
290 
303 

330,333 
300 
175 

Sketch 

Figure 
9 
9 
9 
9 
9 

14 

21 
21 
26 

23.24 

19 
19 
12 

12.14 
21 
10 

17,23 
26 
17 
18 
9 

0,31 
9 

0,31 

31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
24 
28 

22 
22 
22 
22 

20 
9 
M 
17 
18 
20 
29 
17 

19 
19 

19,21 



408 INDEX 

Station 

Middle Base: 
Batchewana (U. S. L. S.) (Canada) _________._______..______l 
Keweenaw Point (U. 9. L. €3.) ______________._______________ 

Middle Bass Island (U. 8. L. S.) (Ohio) 
Middle Bluff (U. S. L. S.) _______.______________________________ 
Middle Inlet lookout tower (Wis.) _______....______..___________ 
Middle Island Lighthouse (U. S. L. S.) (Ohio) 
Middle Pancake (U. 8. L. 8.) (Canada) 
Middle Sister (U. S. L. S.) (Canada)--. ________.__..___.__.____ 
Middle Strawberry (U. S. L. S.) _____I__________..______________ 

Middle Village (U. 6. L. S.) _____.___________.__..-.--------.--. 
Middle Village Church (U. 6. L. S.) _____.___.__..______________ 
Middlecamp _____________: _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  __.__._ - _ _  - _ _  _ _  _._ 
Midland: 

Dow Chemical Co., largest stack _ _ _ _ _ _  _________________..___ 
Dow Chemical Co.. northern stack ,~ 
Municipal water tank 

Mike Hagle's estate, water tank 
Milk River (U. S. L. S.) 
Mille Coquins (old) (U. S. L. S.)  ._______.._..__________________ 
Mille Coquins (1911) (U. 8. L. S.) ___.___.._.___________________ 
Mills (U. S. L. S.) ___________.____________________________------ 
Milton (U. S. L. S.) 
Miner (U. S. L. S.) (Canada) ____________.__..______________ _ _ _ _  . L. S.) 

Monroe (U. 6. L. S.) ________________________________________.-- 
Monroe County Mich: 

Corner of sek. 25 26 35 36 T. 6 S., R. 6 E. (U. S. L. S.)--- 
NE. comer 01 sic'. 5 'T.'B s'., R. 7 E. (u. s. L. s.) _______.._ 
SW. corner of private claim No. 432 (U. S. L. S.) _ _ _ _ _ _ _ _ _  _ _  

Mnnmw 
Courthouse (U. 6.  L. 6.) _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
German Lutheran Church (U. 8. L. S.) __._______.__________ 
Lighthouse (U. 6. L. S.) ____________________________________  
M. E. Church (U. S. L. 8.) _______________._________________ 
Presbyterian Church (U. 6. L. E.) _______.___.___.__________ 

Montague _ _ _ _  -. _ _  _ _ _  - - - _ _  _ _ _ _ _  - _ _ _  _ _  .._ . ._ -. . - - ._ _ _ _  _ _ _  _ _ _  
Montpelier, municipal power plant, brick stack (Ohio)------.-- 
Montreal (U. 6. L. 6.) _._...__.___________.--..-..-----------.-- 
Morton Salt Co., white brick stack, Ludington ___________.__.._ 
Mt. Bohemia (U. 8. L. 6.) ______________________________________  
Mount Clemens (U. 6.  L. __________.__.__________________ 
Mount Clemens eccentric-.-: ___________________________________  
Mount Clemens: 

Black water tank __._____________________________________--- 
Catholic Church (U. 8. L. S.) ____.___________._____ ~ _.___._ 
Maeomb County Building, highest point _____._ _.._________ 
Selfridge Field, beacon ________.______ _.._____.____.___.__.-- 

Mount Houghton (U. 9. L. 9.) ___________.._.____.---.------.-- 
Mount Lookout (U. 8. L. 6.) (Bald Pate, 1855) ._____________.._ 
Mount Mesnard (U. S. L. 6.) _.______________.._________________ 
Mount Pisgah (U. 8. L. 8) _ _ _ _ _  ~ __________.__.____.____________ 
Mount Pleasant: 

Indisn School, stack ____________________--.-...---------.-.- 
Sugar Co., stack.. .___..________________ ~ _____.___.___._____ 

Mount Tom, fire lookout tower _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _.___._..._____ _.._ 
Mud Lake (U. S. L. S.) ___________________. ~ _____.___.___.___._ 
Munger Merritt Lutheran Church _______._ ~ ._._________.______ 
MuniciAI tank, flnial light, New Carlisle (Ind.) __.__________.__ 
Municipal waterworks, spire, Detroit.. _ _ _  _. _ _ _ _  - - _ _  _ _  .._. . _ _  
Murray Body Co. plant, stack, Bay City _________.____.________ 
Muskegon.. _ _  - _ _  - - - - _ _ _ _ _ _  _ _ _ _  - - _ _ _ _  _ _ _ _ _ _  - _ _ _  - _ _  _ _  - - - - - _ _  - _ _  - 
Muskegon: 

American Showcase Co., stack. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Bennet Pump Co., water tank, finii _ _ _ _ _ _ _  ~ ______.______._ 
Breakwater, front range light.. _ _ _ _ _ _ _ _  _ _  _____.___________._ 
Brunswick Radio Gorp., brick stack _ _ _ _  ~ _....__ _ _  ._ - _ _ _ _ _  .- 
CamDbell-Wvent Foundrv. water tank. finial __________._... 
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Naylor ..._ -. . -. - -. . . - - - _ _  - _._ - _ _  - _ _  _ _ _ _  ._ _ _ _  _ _ _  -. . - - _. - - -. 
Near N. Y. C. R. R., brick stack ___________________.---..--..--.. 
New Baltimore: 

Catholic Church (U. 8. L. 5.) _______________.____--..--...--. 
Congregational Church (U. S. L. S.) ____________.___..__..-... 
Lutheran Church (U. 8. L. 8.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
StandniDe IU. S. L. 8.) ____________________----------------.-- 

-. 

_-.-__ ~ _---_ 
29 

New Carlfslk . 
Ind., M. E. Church stee le (U. S. L. 6.) ____.___._...___.__... 
Ind., spire of Christian 8hurch (U. S. L. S.) .___..__..__.___.. 
Municipal tank, finial light (Ind.) ______._______..__._----..-- 

Newberry (U. S. L. S.) _____.__________________________________... 
Newport airway beacon (see Newport, airway beacon No. 24) 
Newuort. airway beacon No. 24 ____________...__._________________ 
Nicbol..___ _ _  _ _  1- - _._ - _ _  _ _  _ _ _ _ _  _ _ _ _ _ _ _ _  __. - -. . -. .. .. - ._ - - - - - 
Niemshack- -. _ _  - - - - - _ _  - - - - - _ _  - - -. - - -. . -. - - - - -. . 
Niles, municipal standpipe--- - _ _ _  _ _  _ _ _ _ _  _ _  _ _  _ _  - -. - - - _._ _ _  _ _  _ _  - - 
Nine (U. 8. L. S.) _.___.______________-----..---..------..--.....- 
North Ann Arbor, Barton Hills Qolf Club, tank ________.___.___.. 
North base: 

Chambers Island (U 8. L. 8.) __________..__.___..--..--.. _.._ 
Howard. - _ _ _  _ _ _ _  _ _ _ _ _ _ _ _  - _ _ _ _ _ _ _  - _ _ _  -. - .. - -. . _ _  -. -. .. - - .. . 
Keweenaw Point (U. 8. L. 8.) _________________.._____________ 
Wyandotte (U. S. L. 8.) ___________________..-------..-------- 

North Beaver (U. S. L. S.). ________________._____________________ 
North breakwater, front range light, Ludington ._______________.._ 
North breakwater light, Muskegon.- ______..____________-------.- 
North Chambers (U. 8. L. 6.) _.____________._____..-------------- 
North Channel (34 0. N. Chaffee, 1867) (U. S. L. 6.) .__________._ 
North Egg (U. 5. L. S.).-.. ________________.___----.-----------.- 
North Fox (1860) (U. S. L. S.) ______________._____--------------.. 
North Fox (1923) (U. 9. L. S.) _____________..___._---------------. 
North Qros Cap (U. 8. L. 6.) (Canada) ____________________-----.. 
North Manitou (U. 9. L. S.) ________________.___----------------.. 
North Manitou Island Lighthouse __._______._..______----------.- 
North Parisian (U. 8. L. S.) (Canada) ..____._____________________ 
North ierhead rear range light Ludington-. _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
North Bandy (is@) U S L S Canada) ____________..______-.. 
North Sandy (1895) {U: S: L: S j  {Canada) _._______.._._._____--. 
North Strawberry (U. 6. L. S.) _____________._____________________ 
North Sturgeon (old) (U. 8. L. S.) __________._________----------.. 
North Wyandotte (U. S. L. S.) ____________________-------------.. 
Northeast Beaver (U. 6. L. S.) _____________.______--------------. 
N. E .  Corner Big Beaver Island (U. 6. L. S.) . . . . . . . . . . . . . . . . . . . . .  
N. E.  corner of section: 

1, T. 6 S., R. 1 E. (U. 6. L. S.) (see Lenawee County: NE. 
cornerofscc.l,T.6S., R. 1 E .  (U. S.L.S.)) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

3, T. 8 S., R. 3 E. (U. 6. L. S.) (see Lenawee County: NE.  
cornerofsec.3 T.8S. R.3E.(U.S.L.S.)) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

5, T. 8 S.. R. 7 E. (see Monroe County, Micb.: NE. corner of 
s e c . 6 T . E S . , R . 7 E . ( U . S . L . S . ) )  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

26 T. 7 S., R. 4 W. (U. S. L. S.) (see Hillsdale County, Mich.: 
k E .  corner of scc. 26, T. 7 8.. R. 4 W. (U. 9. L. 8.)) _ _ _ _ _ _ _ _  

N. W. corner big Beaver Island (U. S. L. 6.) . . . . . . . . . . . . . . . . . . . . .  
N. W. corner ofsection: 

10 T. 36 N. R. 4 W. (U. S. L. 9.) (see La Porte County: NW. 

21, T. 6 S., R. 3 W. (U. S. L. S.) (see Hillsdale County, Mich.: 
&mer of kec. 10, T. 36 N., R. 4 W. (U. S. L. 6.) (Ind.)) _ _ _ _ _  
NW.cornerofsec.Z7,T.6S.,R.3W.(U.S.L.S.)) ________._ 

Northwest corner of Ezra Haskens’ tom1 
N. W. Oarden (U 
N. W. Hog (U. 8. L. S.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _______._ 
N. W. Manitou (U. 8. L. 6.) _____._______________________ ~ _____.. 
Northwest Manitou (1864) (U. 9. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
N. W. noint Hoe Island IU. 9. L. 6.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

~~ ~ 

Norton. - - _ _  _ _  - _ _  - - - - - - - - - - - - - -. -. . 
Notre Dame University: 

Administration Building t ip of gold dome, South Bend (Ind.). 
Sacred Heart Church t i ’  of steeple, South Bend (Ind.) .-.... 

No. 220, Burnt Point (U.’S.%. S.), (Canada) _____________..__..__ 
No. 281, Harbor Island (U. S. L. 5.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Nun (U. S. L. S.) _____.__________________________________--------- 
Nuns Creek (U. S. L. 5.) 

- -. -: -. - - - - - -.- - - - - - - - 

0 (U. s. L. S.) -------- ----------- ---------- . . . . . . . . . . . . . . . . . . . . . . .  
0. Bok Blanc Island (U. S. L. 6.) _________.______________________ 
Oak Point (U. S. L. S.) ___.____________________________________--- 
Oakland Hills Country Club, silver water tank .__.___._________._ 
O’Brien __.___ _ _  _ _  _ _ _ _ _  _ _  _ _  _ _  _ _ _ _ _ _ _ _  __._ - - - - _ _  - _ _ _  ._ - -. - - -. _ _  _. - ._ 
Observation tower, Sven (Wis.) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ .___.___.___.___ 
Observatory: 

Post 3 (U. s. L. S.) ________----________-------.---.---.---.-.- 
Post 4 (U. s. L. S.) __________-.____________________________--- 
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410 INDEX 

Station 

Observatory-Continued. 
Post east pier (U. S. L. 6.) .__________________________________ 
Post: Iroquois Point (u. S. L. s.) ____.______________._________ 
Post 0 B. Wheeler Big Pt. Sable (1866) (U. 8. L S ) ______.. 
Post: 0: B. Wheeler: Little Pt. Sable (1866) (U. S.'L.'S.) ..... 
Post,Thones Hill (U. S. L. S.) __.__.._____________-------.-... 
West pier, Sault Ste. Marie, (U. S. L. S.) ____________.__.._.._ 

Office SE. corner building Grand River and Park Place (U. S. 
L. 6.) _______________.__..---.--------.-.-----------------: ____.. 

Ogemaw flre lookout tower.-- - - - - _ _  _. ._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _  .- - - ._ 
Ohio-Mihhigan boundary monument No.: 

1 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _- - - - - - - - - - - - - - - - - - - . - - - . 
9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ----------.-.-- - ----- 

Ojibway Steel Co., concrete stack (Canada) ______._.._______.__-. 
Old Hen Island (U. 8. L. S.) ____________...__._.-.------.---..--. 
Old Mackinac Point Lighthouse (U. 6. L. S.) __________..__..._._ 
Old normal school spire, Ypsilanti ___.____________._.._____ _ _ _ _ _ _  
Old Observatory, betroit (W. S. L. S.) ._________.._._.____--...-. 
Old Schoolhouse, Marquette (U. 8. L. S.) _____._..______.___.---. 
Old State prison, flagpole, Jackson _______..._._.__.___---.--.---.. 
Olds Motor Co., stack, Lansing _ _ _ _ _  __.__.___._____________ .___._ 

American Malleable Co., water tank- - - _ _ _ _  _ _ _ _ _ _  _ _  -. _ _  _ _  - - .. 
Michigan Sugar Co., stack 
Owosso Manufacturing Co., stack _____________._.._____ _ _ _ _ _ _  
Owosso Manufacturing Co., water tank _____.._...______._.__ 
Owosso Weatherproof Body Carp., water tank--. - ______._._. 
St. Pauls Catholic Church 

P (U. 9. L. S.) -____________-----------------------.-...---------. 
P (U. S. L. S.) 1851 _______________________________________  ~ ______.  
P (Merrels Point) (U. S. L. S.) ________________.__._______ ~ __... -. 
PofE.P.S.(U.S.L.S.) 
P of E. P. S., 1851, Les Cheneaux (U. S. L. S.) 
Page Milk Co., stack (U. S. L. S.) 
Palms (U. S. L. S.) 
Palms, Catholic Church (U. S. L. S.) _ _ _ _  ~ ____________.__.____---. 
PancakeShoalwaterstation (of 1868survey) (U. S. L. S.) (Canada) 
Paris. - __.___.__.___.__________________________----------- ~ ____._. 
Parisian Island (U. S. L. S.) (Canada) 
Parisville, Catholic Church (U. S. L. S.) 
Park- - ____________________--------------.----.-.------- ~ . S.L.S.) ~ 

Peck ....-...--..-...-----.-------------------------------------- 
Pel& Island Lighthouse (U. S. L. S.) (Canada) ._____ ~ _.__ ~ ____._. 
Pelhe Passage Lighthouse (U. S. L. S.) (Canada) _____.________._. 
Peninsula Point (U. S. L. 6.) _______.__._______.__________ ~ 

Peninsula Point Lighthouse (U. S. L. S.) 
Penn (U. S. L. S.) p d . )  
Pennefather (U. 6 .  6 . )  (Canada) 
Penny (U. S. L. S.) _______________..___---.---.-.-.-..-.------.- 
Penny 0 203 (U. S. L. 6.) __________.______.__-.-.-...-..------.- 
Penohscot ~~~---.~---.----------.--..-.----.---...-.-..-.------.- 
Penohscot Buildine. red hall. Detroit ____.__....._ ._._.___ ~ ___.. .. -. ~~~ ~ ~~ 

Pentwater- _________. ___.___-___. - _ _  _ _  - - ._.. - - _ _  _ _  _ _  - - _ _  - - _._. . . -. 
Pentwater: 

Fire lookout tower- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  ._.____.___.___._._..-... . 
Municipal tank, finial. 
Pierhead light. - - .._.___..-_____.____--..-.-.-----.--------.- 

Pere Marauette Co.. radio mast, Ludinaton. - .____.___._._. 
Perry, water tank ____.__..__._-._____----...---..---.- .___ ~ 

Peshtigo (old) (U. 6 .  L. 5.) (Wis.) ______..__.__.._________ ~ 

Petite Cote (U. 8. L. 6 . )  
Phillips (U. 8. L. S.) (Canada) 
Phillips Hill (U. 6 .  L. S.) .________________....-.---...-.---.----- 
Pickerel Lake, fire lookout tower 
Pierhead front range light: 

Grand Haven 
Menominee _ _ _ _ _  - - _ _  - - - _ _  _ _  _ _  - - -. -. . -. - ._ - ._ -. - - -. - - - - .__ -. -. 
Saint Joseuh 
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ISDEX 

Station 

Pierhead rear range light: 
Grand Haven ................................................. 
Muskegon. .__ _ _  _ _  - _ _ _  ._ .. . . -. - -. -. . .. - -. -. . . . . . . - .. - - - - - -. -. . 

Pierson (U. S. L. S.) .._. - -. -. . .._ - - - - -. . . . . .. -. . -. -. - _ _  - -. - - - - - - -. 
Pikes Peak. ..__________......._---.-......-----.-.--.--.-------. 
Pikes Peak fire lookout tower. .______.......__..._ ..___ _._.__ .... 
Pilot Island front rangelight (U. 6 .  L. S.) __..___._.__________---. 
Pilot Id. Liihthouse (U. 6 .  L. S.) .____..__.._____.___---------.--. 
Pinckney.. _ _  -. _ _  _ _ _ _  _._. . -. - .. ._ - ._ _ _  _ _  _ _ _  -. - -. - -. - _ _  - - _. . 
Pinckney, St. Marys Catholic Church, tip of cross __._.__._______. 
PineHill (U. S. L. S.).-- ________._.______.._-.-..---------------. 
Pine River (U. S. L. 6.) _________.____.__...____________________.. 
Pioneer Presbyterian Church, spire, Marinette (Wis.). _..____.___ 
Pipe Island Lighthouse (U. S. L. 6 . )  ___.____________..._--------.. 
Pisgah (U. 6 .  L. S.) .._._.._______._._._------------....-..-....... 
Piston Rings Co., tallest stack, Muskegon _.__.__._._.._.._....... 
Pittsburg, white church steeple _______________._.._.-.......--.-.. 
Pittsford (U. 6 .  L. S.). _____.__.___________---...........-........ 
Poe Reef Lighthouse (U. S. L. S.) ____________.........-..-....-.. 
Point Abbeye (U. S. L. S.) 
Point au Sable (U. S. L. S.) ______________._.......-.-..-..-.---... 
Point aux Becs Scies (U. S. L. 8.) ________._.._._...._..-.----.--.. 
Pt. aux Chenes (1853) (U. S. L. 6.) _________._.._.._.__.-.-..-..-.. 
Point aux Chenes (U. S. L. S.) 
Point aux Frenes (U. 8. L. S.) 
Point aux Pins Lighthouse (U. S. L. 6 . )  (Canada) .________._.__.. 
Point Betsie Lighthouse 
Point Betsie Lighthouse (U. 8. L. S.) 
Point Fuyard (new) (U. S. L. 6 . )  
Point La Barbe (U. 8. L. El.)--- 
Point Lookout (U. S. L. S.) 
Point Mouill6e U S L S ) 
Point Paterson tu: 8: L: 8:) 1 11:: 1:: 1: 11: 1:: 1: 1: 1: 1:: 1 1 1: 1: 1: 1: : 
Point Pelhe (U. S. L. S.) (Csnada) 
Point St. Martin IU. S. L.S.)  
Point St.  Martin new) (U 8. L. S.) 
Point St. Vital (U. S. L. S.) 
Pointearix Barques (U. S. L. S . )  
Pointe Mouill6e (1910) (U. S. L. S.) _____.____.._._.__..-.-.-..-.- 
Pollum (U. 6. L. 6.) 
Pontiac, Insane Asylum, stack __________...__._. .-.--. . .-. .- -.-. . 
Poplar.-. -. _ _  _ _  _ _  .. - _ _  _ _  _ _  - - -. - - -. . . . . . . -. . -. - -. -. . 
Popple (U. 5. L. S.) __._._______________---.----......-.--.----.. 
Porcupine Mountains (U. S. L. S.) _______.____.....___.-----.-.- 
Porcupine Mountains (U. S. L. 6 . )  latitude station _.._.___._._._ 
Porcupine Point (U. S. L. S.) ___.______.._.._._..-.----.-.---.-.- 
Port Austin (U. S. L. S.) _________________....--.-.------.-----.. 
Port Austin Lighthouse (U. S. L. S.) _____.........__.___------.- 
Port Austin, Roman Catholic Church (U. S. L. 6.) ..._..______._ 
Port HOW (U. S. L. 6.) _________________.__---------..-.-------.- 
Port Hope:. 

Lutheran Church (U. S. L. S.).-.. _________________._.-..-.. 
Methodist Church (U. 6 .  L. 6.) .... ._._.._.________..._....- 
Presbyterian Church (U. S. L. S.) ____________._______.-.--.- 

K. 0. T. M .  Temple, dome (U. S. L. S.)  __._..__._.__.______ 
Methodist Church (U. 5. L. S.) ________________...._________ 
Post office building (U. S.  L. S.) _.______________...._________ 
St. Clair County Courthouse (U. 6 .  L. 6.) _._______...._.____ 
Tunnel Power Co.. stack (U. 6 .  L. S.) .__________...--------- 

Port Huron: 

Port Sanilac: 
Catholic Church (U. 5. L. S.) ______.._.....__.___---------.. 
Congregational Church (U. S. L. S.) _______________._.._.-..- 
Lighthouse (U. S. L. 6.) ____________________----..--..-.--..- 
Methodist Church (U. 8. L. SJ-. ___________._____....-.-..- 

Portage-- - _ _  _ _  _ _  _ _  - _ _ _  _ _ _ _ _ _  - - -. - - - - - - - - - - - - _ _  - - - - - -. . -. . . . -. -. . - 
Portage Entry Lighthouse (U. S. L. S.) ________._._......._-.-... 
Portage Lake: 

Fire lookout tower _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ..... ___.._. -.- _ _ _  _.____ 
Pierhead light _ _ _ _ _ - - -  ~ - - - - - - -___  ~ _.____.-_-_..-_- _.--_----. - 

Porter (U. S. L. S.) _-__---------_______.~.~..~~.~.~..~..-. ~ - _ - - - -  
Posen (U. S. L. S.) _ _ _ _ _  ~ ____________________---....--------.-..- 
Post office building, Port Huron, (U. 6 .  L. S.) ___.__.____._.__.__ 
Post on base line Michigan Land Survey (U. S. L. S.) _________._ 
Poverty Island (U. 6. L. S.) .____ ...-. ..- .___ _.__ .-. _ _ _ _ _ _  _ _ _ _ _ _ _  
Poverty Island Lighthouse (U. 6 .  L. 6.) _.____.._.____.__________ 
Power plant stack, Michigan State College, Lansing __.___ _ _ _ _ _ _ _  
Prattville Church (U. S. L. S.) ._________________._______________ 
Presbyterian Church: . 

Deckerville (U. 6.  L. S.) ._.._.__.__._.___ ~ ._.________________ 
Monroe (U. S. L. SJ-. _.__._______.____._.-..-.------------- 
Port Hope (v. S. L. S.) ___..____._ ___.__ _ _  .___ ~ _ _ _ _ _  ~ _ _ _ _  _ _ _ _  

7 7 i 2 9 ° - - 3 L 2 7  
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412 

Station 

Presbvterian Church-Continued. 
Sturgis (U. S. L. S.) _.____________ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Tecumseh (U. 8. L. 6 . )  _.___.._____________.----.-.---------- 

Presque Isle (U. S. L. S.)- . . . . . . . . . . . . . . . . . . . .  _._ .____________ _ _ _  
Primary traverse station: 

. ~~~ 

No. 4 (U. S. 0. S.) _.________________._-----.--------.-------- 
No. 8 (U. 8. 0. S.) _...._._______.___._.-..-.------.--.-----.- 
No. 8 (U. S. 0 . 6 . )  eccentric __..._._._...__._._.-------.-.-.. 

Q (U. S.L.S.) ____________________---.--.-.--.---. _.._ .________ ~ 

Quaquaming (U. S. L. S.) .._._______._._._._...--.--.-.--------- 
Quast (U. 8. L. 9.) _ _ _ _ _ _ _  _ _  ___.__. -.. _ _  -. -. . _.._ ~ ..~ .________.__ 
Quincy (U. 8. L. S.) _____________.._.._.-.-..-.--...-.----------- 

1853 ___-__ - ______-  ~ .- ... . . . -. . - ~ - - - - - - - -  - - _  - - - -  - 
R (U. S. L. S.), 1860 __________________..-....-.-------------.---- 
R. 1854 (west coast of Beaver Island) (U. S. L. S.)- _------.-.-..- 
R. Gage Coal Co. No. 8 stack Saint Charles ____________..------ 
R”. South point dt. Joseph I d n d  (U. S. L. S.) (Cansda). _. _..- 
Rabbit back (U. S. L. S.)  ._._._.._._..__....._.__.._________...-- 
Raher (U. S. L. S.) ______._.__._._._.._-----...-----.-----.---... 
Ram (U. 5. L. S.) .______._.__..._.______ _____._ _..________ ~ ....- 
Radio mast, Pere Marquette Co., Ludington. - __..- _-. -- - - -  .-.-- 
Radiostation WXYZ,east mast, Detroit ___._.._._._.______.--.- 
Raisin (U. 8. L. 6.)  ___....__..____.._._--..---------------.------ 

R (u. (U.S.L.S. s. I,.s.]; __- - -_____-__- - -  _ _  ._..__..._.___-------------- -- -  

Randall _.__._______. .... ..-. . .____.. _ _ _  ._____ _ _  ____.__ -... ...- -- -  
Range Light, rear, Tbames River, (U. S. L. S.) (Canada) ----.--- 
Rankin Mountain (U. 6. L. 6.) (Canada) ____._____._...._.------ 
Reading (U. S. L. S . )  _ _ _ _ _  __..._ l. .... ..________ ___..._ .-- _ _ _ _ _ _ -  
Reading eccentric ____._._._._______._.-------------....---.--.--- 
Reading: 

Acme Chair Co. red tank.. . -.. ... . ...-.- -. ___.._......_._. ~ 

Cupola of schoolhouse E. side of Chestnut St. (U. S. L. S J - -  
First Baptist Church (U. S. L. S.)  ____._________..._._-----.- 
Municipal water tank, Anial .... -.- ._.______ _........._._____ 
S. E. corner of Colby Wringer Factory (U. S. L. S.)-. _._____ . .  

Rear range light: 
Black Lake, Holland _______.____________-.--.-.------..-.-.- 
South Haven ____________________.~~~~~~~~~~-......-.----.--- 

Rear Range Lighthouse, St. Clair Flats (U. S. L. S.) ___.__._____ 
Ratlfnrd : -. -. . . -. 

Detroit municipal water tank..- _.____.___....._..._..-----.- 
St. Mary’s Church, cross on belfry _.._.____._._....__________ 

Reid (U. S. L. S.) (Canada) _______._.__._...... ~ ._._.___________ 
Reo Motor Co., old duplex plant, tank, Lansing _._......._._____ 
Reo Motor Co.. tank. Lansma ____________._______--.-.-..-.-.--- . .  
Reynolds Field, airport beacon, Jackson. _ _ _ _ _  __. _ _  .._._.....____ 
Richmond, standpipe (U. 6. L. S.)-  _ _ _  _ _ _ _ _  ___.__.___ ___._ .-.- 
Richmondville: 

Church (U. S. L. 8.) _________._.______._....-.-.....-.-.----- 
School (U. 8. L. S.) __________._._.__...-..-.----.-..-. ~ ._____ 

River Rouge (U. S. L. 8.) - ____._. ~.~ ..___.._._ .___.__.___ ~ .-.-.. 
Robbins (U. 9. L. 6.) __...____.__.._._.__-....------.-.----.----. 
Robinson (U. 8. L; 9.) _.__. . .- ..- .______ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _  
Rochereau (old) (U. 8. L. S.) ____________________--------.-.----- 
Rochereau (U. 8. L. 9.) .._._._.._._________----------------.----- 
Rock (U. 6. L. 8.) (Canada) ... ..______.____ ~ ___________._._.___ 
Rock Island (U. S. L. S.) (\\‘is.) _.________.___________ ~ _ _ _ _ _ _ _ _ _ _  

Geographic 
position 

Page 
153 
152 
26 

72 
60 
56 
62 
87 

95 
65 

163 

123 
19 
52 
42 

125 
123 
164 
151 
95 

150 
24 
38 
25 
71 

100 
43 
74 
47 
25 
42 
45 

45 
153 
153 
45 

153 

62 
60 

160 

101 
99 
26 
91 
92 
90 
47 

52 
52 

157 
118 
25 

145 
21 

127 
21 

Description 
indlor plane 
coordinates 

Page 
346 
346 
188 

264 
24 7 
239 
248 
294 

306 
250 
350 

335 
175 
230 
211 

336 
335 
351 
345 
304 
345 
18.5 
202 
186 
263 
311 
214 
269 
222 
187 
212 
219 

219 
346 
346 
219 
346 

248 
247 
349 

231 
231 
348 

330,333 
186 
343 
180 

331,337 
179 

Sketch 

Fioure 
IS 

19,20 
12 

25 
25 

19,28 
25 
28 
28 
30 
28 

28,30 
28 
23 
23 
19 
28 
17 
17 
17 
23 

23 
17 
17 
23 
19 

21 
24 
24 

14 
8 

22 
18 

32 
14 
43 
16 
28 
39 

11.14 
39 
11 

23,24 
29 

19.20 
25 
21 

11.12,33 
18.19 
18.19 

18,19 
18, I9 
18,19 
18,19 
18,19 

17,23 
17 
21 

21 
21 
12 
19 
19 
19 

21.22 

22 
22 
29 

9.32 
I, 12, 14 

9 
9,31 

32 
9 



INDEX 413 

Station 

Rock Island Lighthouse (U. 8. L. 8.) ...-. ________________........ 
Hock Island Lighthouse (old) (U. 8. L. 8.) .. 
Rocky Island (A Heardings R 1863) (U.  8. L. S.)- _____._.._.... .. 
Rocky Point (U. 8. L. S.) ___.________________-------......-.---.. 
Rogers, courthouse (U. S. L. S.).. ..________________.....-------.. 
Roman Catholic Church, Port Austin (U. 8. L. 8.) ._._..._______. 
Roscommon, l3re lookout tower. ____________________.------------. 

Rosymound. -. -. . . . . . .___ _ _ _ _ _ _ _ _  _ _  - - - - - - -. . -. . . . 
Rouge.. . . .-. .. ..-. . . . ___.._____ _ _ _ _ _ _ _ _ _  ___________..... . 
Rouge Park, Detroit municipal water tank 
Round Island (U. 8. L. S.).. ....__..________..__------.-........ 
Round Island astronomical station (U. 8. L. 8.) 
Round Island Lighthouse (Lower 8t. Marys River) (U. S. L. S l  
Round Island Lighthouse (Upper St. Marys Rlver) (U. S. L. W - .  
Round Island Lighthouse (U. 8. L. 8.). 1896 _________.__..________ 
Rubicon (U. 8. L. 8.) ___. . _. .. . . - _ _  - _ _  - - - _ _  - _ _ _ _ _  _ _ _ _ _  - _ _  - _ _ _ _ _ _  _. 
Rudder Head (1868) U 8 L S ) (Canada) _ _ _ _  0 __________.._.__.. 
Rudder Head (1895) IU: 8: L: S:) (Canada) __.._________.___.._-.. 
Rnggles & Rademaker Salt Co., stack, Manistee __._____..__ ..- .-. 
Rush Lake (U. S. L. S.) 

S (Hog Island) (U. 9. L. S.) _______._.....______...-......----..-. 
8 (U. 8. L. S.) 
S. M. A. Corporation, tank,.Mason _ _ _ _ _  .__________.....__________ 
Sable (U. 8. L. 8.) 
Sackrider- .. -. . . . - - _ _  - - - - - - - - - -. -. -. . . - - - - - - - - - - - -. 
Sacred Heart Church: 

Ssginaw. -. _ _  -. _ _  _ _  _ _  - _ _ _ _  _ _  -. -. . . . - _ _  - - - _ _  - -. . . . . . - - -. . 
Marinette, spire (Wis.) __._._________. ~ _______________._._.-.. 

Saddlebag (U. 8. L. S.) ________.____._.____-.-----------..--..--.: 
Saginaw. ~ _________________.__------.-.-..----------.-...---.---.. 
Saginaw: 

Bean Co. sign, letter A ____________________-------------.----. 
Chevrolet Foundry, stack. - .___._______________________ _ _ _ _  
City Hall, foot of flagpole _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ____________._____ -... 
Consumers Heating Go., stack 
Consumers Power Co., north stack _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _  
Consumers Power Co., south stack 
Courthouse.. . . . . . -. . -. . . . . . - -. . . - - - - - - - - - - _ _  - - - - - - - - -. . 
Holy Family Catholic Church, belfry ---... _ _ _ _ _ _  ~ 

Sacred Heart Church. 
Sonora Talking Machine Co., llagpole.. . .__._________._._._ _. 

Sailors Encanipment, tallest of 3 smokestacks (U. S. L. 8.) (see 
Smokestack (tallest of threeat Sailors Encampment) (U. S. L. S.)) 

St. Adelbert's Church, spire, Menominee 
St. Aloysius Church or Westminster, SW. corner (U. S. I,. S.).--. 
St. Basil's Catholic Church, steeple, South Haven __________..__.. 
St. Catherine Church, steeple, Laingsburg _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _  - 
St. Charles: 

Municipal water tank ____________________------------------. 
R. Gam Coal Co.. no. 8 stack 

I~ ~~ 
__". ~ ~~ ~ ~ 

St .  Clair (U. S. L. S.) _.___..__.._________----------.------------- 
St. Clair County Courthouse, Port Huron, (U. 8. L. S.) _ _ _ _ _ _ _ _ _  
St. Clair Flats Rear Range Lighthouse (U. 8. L. S.) ____.________ 
St. Helena Lighthouse (U. S. L. S.) 
St. I m c e  (U. S. L. S.) (see D. St. Ignace (U. S. L. S.)) ___._.____ 
St. @ace (U. 8. L. S.) (Canads) .-- l.....____________......--..- 
St. Ignacn smokestack (U. S. L. S.) _.._.______..____._.-........- 

. - 
at Catholic Church, cross on spire, Detroit 

st. Louis _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  _ _ _ _ _ _  
St. Louis: 

Great Lakes Sugar Co., brick stack. _________.________.. ~ _.... 
Great Lakes Sugar Co., tall concrete stack _...__._______._.... 

;eographii 
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Page 
21 

165 
165 
37 
37 
54 

109 
68 
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37 

130 
57 
95 
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85 
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85 
85 
85 
85 
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130 
112 
159 
61 
93 

94 
95 
48 
50 
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33 
25 

115 
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56 

59 
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60 
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59 
60 
60 
60 

155 
155 
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82 

86 
86 
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202 
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232 
324 
259 
324 
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335 
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263 
349 

351 
335 
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293 

291 
329 
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291 
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291 
291 
291 
291 
291 
291 
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328 
348 
248 
303 

304 
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349 
197 
186 
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335 
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247 
247 
247 
247 
346 
247 
247 
247 
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347 
347 
347 
346 
31 1 
288 

292 
292 
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9 

38 
12 
22 

30 
38 
38 
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9 

14 
39 
32 
14 
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14 
24 
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14 
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9 
19 
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31 
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28 
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25 
25 
25 
28 
28 
25 
25 
28 
28 

38 
31 
29 
17 
25 

28 
28 

2 1 , z  
22 
21 

14.15 

17 
17 
17 
17 
17 
17 
17 
17 
17 

30 
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414 INDEX 

Station 

Sand Bank (U. S. L. S.) _........ ~ 

Sand Point (U. 8. L. S.), 1863 ...- _........._._..._...........-.... 
Sand Point (U. S. L. S.) (Canada) .........___....._.........-.... 
Sand Point (U. S. L. S, ) ,  1903 ...- 
Sand Point east base (U. S. L. S.) 
Sand Point west base (U. S. L.  S.) ............................... 
Gandusky: 

Borden Milk Co., stack ...................................... 
Municipal water tank __..... _ _  .-.. .._.__.......__ .......... .. 

Sandwich (U. S. L. S.) ____.. ....__...... J _._.....___......__....-. 
Sandwich, Assumption Church, spire (Canada) --... ......__ -... .. 
Sandwich Courthouse (U. S. L. S.) ......___............-- ~ 

Sandy (U. S. L. S.) 
Sauaatuck. -. . - - _ _  .____ - _ _  __. -. - - -. _. . . . - -. . . . . . -. .. .... -. ~ -.. ... . 
Sangatuck Lighthouse-.- _. .____ - -..- - - __. .....- -. .. ...- -. - ..... -. 
Sault Ste. Marie: 

Courthouse flagstaff (U. S. L. S.) 
Fort Brady flagstaff (U. 6. L. S.) _____.....___......_--...... 
Observatory west ier (U. S. L. S.). _ _  ...................... 
Ontario, Ca$olic 8hurch spire (U. S.  L. S.) .......-..-...... 
Ontario, Indian Home flagstaff (U. S. L. S.). . ..... ..-- ...... 
Ontario, International Hotel (U. S. L. S.)- ........._.._..... ~ 

St. Marys Catholic Church spire (U. S. L. S.) 
Scammons, M., Drummond Island (U. S. L. S.) 
Scenic lookout tower, Fisk Knob.. . ____......._.._ ....... .... ~. .. 
firhnol. - _-. - .. 

Bad Axe, (U. S. L. S.) .....___....._.___....--.....-..-...... 
Deckerville, (U. S. L. S.) _.__.....__.__...__..........-...... 
Lima (U. S .  L. 6.) (Ind.) 
Richmondville, (U. S. L. S.) _....._____...___ ..... .. .--. .... . 

Constantine (U. S. L. S.) .__..____.___ ~ ____.______. .. . ~ ___.. . 
Kingsville (U. 6. L. 6.) (Canada) ..._______...__......-.-.... 
Sturgis (U. S. L. 6.) 

Schoolcraft County, Mich.: 
NE corner of sec. 27 T. 46 N. R. 19 11'. (U. S. L .  S.) ....... ~. 
SE. ' cornerof sec .4 ,~ .45N. ,k .20W.  (U.S. L. S.) ..-...... 

Schoolcraft, water tank. __._______ ~ _____________........ ._.__ -. . 
Schultz (1865) (U. S. L. S.)--- ___________________.-.--.-....-.... 
Scott ...__.____.________ ~ ________________..__---.. . ~ -  ._..____.... . 
Scott Point (U. 6 .  L. 6.) ______________..____..--.-.-..-----.....- 
Scott Point (U. S. L. SJ, 1917 _______.._____.._____ ~ ..______..____ 
Scottville: 

Eastern municipal water tank. __..______ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Western munici a1 water tank finial ____._____ _ _  _________.._. 

SE. corner of ColbyQringer Factory Reading (U. S. L. S.).-..- 
SE. corner of sec. 8. T. 5 S.. R. 1 W.'(U. S. L. S. (see Hillsdale 

County, Mich.: SE. corner of see. 8, T. 5 S., k.  1 W. (U. 6 .  
L. 6 . ) )  ..____..____....___...-----...---.-.------ _ _  ________.___. 

SE. corner of see. 10 T. 37 N. R 3 W. (U S. L. S.) (see La Porte 
County: SE. corder of sec. i o , i .  37 N.; R. 3 W. (u. s. L. s.) 
(Ind.)) _._.._____..________-------.---------------------------.. 

SE. comer of sec. 12 T. 38 N. R 23 W (U. S L. S.) (see Delta 
County: SE.  corndr ofsec. l b  T. 38 N'. R. 23 W (U. 6. L. 6.)) 

SE. corner of sec 35 T. 6 S. R: 20 W. (6 6. L S:) (see Berrieii 
County. SE coder of see 35 T. 6 S. R: 20 W: (U. S L 6.) _ _ _ _  

S. E. corner of skc. 36 T. 7 S: A. 2 W. (V. S. L. S.) (&e Ehsdale 
Count,y,Mich.:SE~orneroisee. 36, T. 7S., R.2 \c. (U. S. L. S.)) 

Schoolhouse: 
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227 
227 

2% 
290 
348 
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INDEX 

Station 

S E  . end Scammous (S . coast Drummond Island) see 1 . Southeast 
end Scammons. 1853 (south coast Drummond Island (U . S . 
L . 6.)) 

S . E . Oarden (U . S . L . S.) ....................................... 
Section corner (see TownshipTps.)  
Selfridge Field, beacon, Mount Clemens ......................... 
Selma ............................................................ 
>Selma, fire lookout tower ........................................ 
Seney KJ . S . L . 6.)  .............................................. 
Serpent (E . S . L . S.) (Canada) .................................. 
Seul Choix (U . S . L . S.) ......................................... 
5eul Choix Lighthouse (U . S . L . S.) .............................. 
Seven and Seven observation tower (.we Sven and Sven observa- 

, Shaull (Ohio) .................................................... 
Shelby ........................................................... 
Shelldrake smokestack (U . S . L . S.)- - -  ........................... 
Shelter Bay (U . S . L . S.) ........................................ 
Shepherd, municipal water tank, finial- ......................... 
Sherman (U . S . L . 6.) ........................................... 
.Sherman (U . S . L . S.) latitude station ............................ 
Shingleton (U . S . L . S. ) - - -  ....................................... 
Shoal Island Lighthouse (U . S . L . S.) (Canada) ................. 
Silver Creek (U . S . L . S.) ......................................... 
Silvernail. ....................................................... 
Simmons Reef (U . S . L . S.) ....................................... 
Sister Bluff (U . S . L . S.) ......................................... 
Sister Island (U . S . L . 6.) ......................................... 
Skilligallee Lighthouse (U . S . L . S.) ............................... 
Sleeping Bear ..................................................... 
Sleeping Bear (U . S . L . S.) ....................................... 
.Smokestack. 

Detour (U . S . L . 8.)  .......................................... 
Emerson (U . S . L . S.) ........................................ 
St. Ipsce,  (U . S.L.  S.) ....................................... 
Shelldrake (U . S . L . S.) ....................................... 
Tallest of three a t  Sailors’ Encampment (U . S . L . S.) ......... 
Waiskn, (U . S . L . S.) ......................................... 

Sonora Talking Machine Co., flagpole, Saginaw .................. 
so0 (U . s . L . 6 . )  .................................................. 
800 east base (U . S . L . S.). ....................................... 
So0 west base (U . S . L . S.) ........................................ 
5orson ............................................................ 

tion towel. . 

South base: 
Chambers Island. (U . S . L . S.) .............................. 
Howard ....................................................... 
Keweenaiv Point (W . S . L . S.) ................................ 
Wyandotte (U . S . L . 6.)  ..................................... 

South base No . 2 Michigan State College ......................... 
South Bass Islanb Lighthouse (C . S . 1, . 5.) (Ohio) ................ 
.South Beaver (U . S . L . S.) ........................................ 
South Bend: 

Bendix Corporation, center of nenn sign (Ind.) ................ 
Bendix Corporation stack (Iud.) ............................. 
Notre Dame U n i v e h y ,  Administration Building, tip of gold 

dome (Ind.) ................................................ 
Notre Dame University . Sacred Heart Church . tip of steeple _ . . .  

(Ind.) ....................................................... 
Stiidebaker Corporation, slowly revolving light on tank (Lnd.). 

South Bend, standpipe (U . S . L . S.) (Ind.)---- .................... 
South breakwater light eccentric, Fraukfort ....................... 
South breakwater light, Ludington ................................ 
South. Cape Oarden Island (U . S . L . S.). ......................... 
.South Egg (old) (U . S . L . S.) (Wis.) .............................. 
South Egg (U . S . L . S.) (Wis.) .................................... 
South Fox (1860) (U . S . L . S.) .................................... 
South Fox (U . S . L . S.). 1906 ..................................... 
.South Fox Lighthouse (U . S . L . S.) ............................... 
South Oarden (U . S . L . S.) ....................................... 
South Oros Cap (U . S . L . S.) (Canada) ...... :- .................... 
South Haven ..................................................... 
South Haven (geodetic) (U . S . L . S.) ............................. 
Eouth Haven: 

Everett Piano Co., south stack ............................... 
Everett Piano Co., water tank ................................ 
Lighthouse (geodetic) (U . S . L . S.) ........................... 
Municipal concrete storage tank .............................. 
Municipal standpipe .......................................... 
Pierhead front range light ..................................... 
Rear range light .............................................. 
St . Basil’s Catholic Churrh, steeple ........................... 

South OUll (U . 6 . L . S.) ........................................... 

Oeographi 
position 

Page 

32 

97 
78 
79 
27 

146 
121 
29 

44 
67 

129 
19 
87 
41 
43 
27 

144 
1 lfi 
82 

151 
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133 
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40 
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145 
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19 
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32 

43 
43 

43 
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43 

153 
69 
71 

151 
145 
21 

120 
23 
33 
32 

124 
29 
56 

162 

61 
61 

162 
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61 
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310 
277 
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335 
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190 
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345 
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350 

339 
337 
335 
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337 
291 
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306 

343 
270 
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302 
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331. 336 
191 
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9 
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18 
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8 

30 
16 
9 
9 

16.16 
24 
24 

41 
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416 I S D E S  

Station 

South 
South 
South 
South 
South 
South 
South 
South 
South 

Hog, 1903 (U. S. L. 6 . )  _ _ _ _ _ _ _  .- .. ...._ ~.~ ........_...__ ~-.. 
Hog, 1917 (U. S. L. S.) ____.___.__.._....................... 
Lyon, municipal water tank ._.. ..... . .. .._................ 
Manitou (U. S. L. 6.) ..___.___............................. 
Manitou Island Light.house ..... ...... ....-................ 
Manitou Lighthouse (U. S .  L. E.) .......................... 
Pancake (U. S. L. S.) (Canada) .......................... .. 
Parisian (U. S. L. S.) (Canada) ..........._................ 
Dierhead lieht: 

Ludington ....________....__..-..... .... ...... .~.- .. ._.. ..__ .. 
Saint Josegh ..._______.............. . ._...._._... ~..- .__._ .__. 

South Pigeon mer. fire lookout tower ....__._._.__.....__---.---. 
South Sandy (U. S. L. S.) (Canada) ..._..______._.._...--------.. 
South Shore (U. S. L. S.) (Canada) ...___. ~ __..__ ~ ...- _ _ _ _ _ _ _ _ _ _  _. 
South Strawberry Island (U. S. L. S.) ._..__._ - . ~  ...___ ~ ._______. 
South Twin Sister (astronomic latitude) (U. S. L. S.) ..__ .....___. . .  
6 .  W. corner of N. W. quarter o f  

Sec 27 T 6 6.  R 3 W (U S. L. S.) (see Hillsdale County, 
Mid . :  SW. comer of NW.’quarter of see. 27, T. 6 S., R. 3 W. 
(U. s. L. S.)) .______.__.._..-._._.---.---.-----------------. 

Sec. 27, T. 7 S., R. 14 W. (U. S. L. S.) (see Cass County: SW. 
corner of NW. quarter of sec. 27, T. 7 S., R. 14 W. (U. S. 
L. S.)) _ _ _ _ _ _ _ _ _ _  - ____.._.___.--_____.-.-.-.-----------------. 

See. 29 T. 6 S. R. 1 W. (U. S. L. S.) (see Hillsdale Counts, 
Micd.: SW. corner of NW. quarter of see. 29, T. 6 S., R. 1 W. 
(U. 6. L. 6.)) 

Sec. 33 T. 38 N. R. 8 E. (U. S. L. S.) (see La Grange County: 
SW.’corner of’NW. quarter of sec. 33, T. 38 N., R. 8 E. (U. 
S. L. S.) (Ind.)) 

S 1%’. cornerofprivateclaim No. 432 Monroe County (U. S. L. S.). 
S: W. corner of S. E. quarter of sec. 16 T. 7 S. R. 8 W. (u. S. L. s.) 

(see Branch County: SW. corner df SE. qharter of sec. 16, T. 7 
S., R. 8 W. (U. S. L. S.)) ____________________--------------...-. 

S. W. Hog (U. S. L. S.) ..._________________-.-...--...--.......... 
Southwest Jackson, Automotive Fan and Bearing Co., tank.-. _ _  
Southwest side Garden Island (U. S. L. S.) _________._............ 
Speaker (U. S. L. S.) __________________._....---- ~ .._._........... 
Spectacle Reef Lighthouse (U. S. L. S.) _._.___..___........... .... 
SDectacle Reef water station (U. S. L. S.) .......__...._........... 
Suimr- . . . . . . . . . . . . . . . . . . . . .  _.____..__..._.____..-.- -....... ...... 
Si )ire: 

Ann Arbor, First Methodist Church ........._.......... _ _ _ _ _ _  
Bay City, First Baptist Church, clock tower _..........______ 
Detroit, municipal waterworks- _ _  _ _ _  _.. . . . .. . . . . . . ._ - - - - _ _  
Detroit St. Josephat Catholic Church cross on .........______ 
Detroit: Sweetest Heart of Mary Catholic Church, cross on 

north ._..............._._~~~~~~~------~~~..~..~~~.~~~...~~~. 
Edmore, Danish Lutheran Church. _____. ._.._._____...._._. 
Frankenlust, St. Paul’s German Lutheran Church ....-..... _ _  
Qaylord, St. Mary’s Church ..____ _ _ _ _ _ _ _ _ _ _ _  ~ ___._._......... 
Kalkaska, Church of Christ ...._.__ __._______ ~ ___. -. _......... 
Ludington, Emanuel Lutheran Church:.-- _ _  - _ _  .- .- ......._. 
Manistee, First Congregational Church ..-- _ _ _ _  ._. -. . . . . . . . . . . 
Manistee, Quardian Angel Catholic Church. _._. . .........__. 
Marinette, Gram Methodist Episcopal Church (Wis.) ......-. 
Marinette, Pioneer Presbyterian Church (Wis.) -. . ._____.___. 
Marinette, Sacred Heart Church (Wis.) - _ _ _ _  ~ __________...... 
Menominee, Christ Evangelical Lutheran Church ......_ _ _ _ _ _  
Menominee, Epiphany Church.. . . . ... . . -. ._. . . -. . . - - - - - -. -. 
Menominee, St. Adelbert’s Church. __.____ .___._____ _ _ _ _  ...-. 
Muskegon, courthouse, tip of 
St. Patricks Catholic Church _.__..._._....__ ~ __._.______._... 
Sandwich Assumption Church (Canada) ___._._..____.____._. 
Sault Ste.’Marie Catholic Church Ontario (U. 6. I,. S.)-.--. 
Sault Ste. Marie: St. Marys Cathohc Church (U. S. L. S.). -. 
Y~silanti. old normal school _____. ______._._._..__._._______ _ _  

Spring Lake:. 
Holland Church, white steeple ..._________________------...... 
Municipal tank __... ........ _.___. _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _  ..-. 

Snrineville (U. S. L. S.) (Ind.) ___________.________---------....- r O  

Squaw Island ([J. S. L. S.). ...................................... 
Squaw Island Liehthouse (1.. S. L. S.). . _ _  ...... ............... 
Squaw Point Lighthouso (C. 6. L. S.).. _...______......_......... 
Stack: 

Alma, Consumers Light and Power Co 
Ann Arbor, University of Michigan, power plant ... ... _ _ _ _ _ _  
Bay City, Columbia Sugar Co .._._________..___._____________ 
Bay City, Murray Body Co. plant- _ _ _ _ _ _  _.._ ..__..________ _. 
Bay City, water works. ________.____...___..-------.--------. 
Benton Harbor, Baker Vawter Co., white.. ._..._.___._______ 
Benton Harbor, High School.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ ______. 
Brick, near N. Y. C. R. R 
Cadillae, white 
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Station 

StandpiwContinued. 
Richmond (U. S. L. S.) __.___..__....._..__.--...----..--.. 
Saint Joseph, municipal, finial ....____._______..__--...-...... 
Snnth Rend (U. S. L. S.) (Ind.) ________........_.__---------. -. -. . . . - - 
South nave;, municipal _ _ _ _ _ _ _ _ _  __. .. ____. . .. . . . . . . . . . . . . .. _ _  
Whitehall. municipal, finial -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Stannard Rock day beacon (U .  S. L. S.)  ____..__ ____._._...___ _ _ _ _  
State CaDital. t in of dome. Lansine ........................... .... ~~ 

State Hdspital, &andpipe,’ Kalam&oo. -. . . . . . . . -. . . . . . . . . . . . . . . . 
State Prison, Jackson, Michigan (U. S. L. S.).  - ..._.._...__...... 
Station 20 (geodetic) (U. S. L. S.) __.______________.__.------.-..-. 
Steamboat Island (U. S. L. S.) (Canada) __.__._...... _ _ _ _ _ _  ..--.. 
Steeple: 

Bay City St. Stanislaus Church north _.._._..._..._.__._.___ 
Bay City: St. Stanislaus Church: south ____.__...............- 
East Saugatuck church __._______________._-..-............... 
Dietrich, L u t h e k  Church, one mile north of ____...._....._.. 
Graafschap, church- - -. . _ _  - _ _ _  - _ _ _  _ _  - - - - - - - - -. -. -. -. -. . . . . . . .. 
Grand Haven, First Congregational Church. ___._.__.. ......- 
Grass Lake, tallest church ____________________-----.---...-. .. 
Laingsburg St. Catherine Church _____________.___._.__ ..-.-. 
Marinette, )Evangelical Lutheran Church (Wis.) _.__._..._.__. 
Overisel, church. -. -. ..-- - _ _ _  - _ _ _  _ _  - _ _  - - _ _  .- .- ... ...... ..-. -. 
Pittsburg, white church.. - - _ _ _ _ _ _  _ _  _ _  _ _  _ _  - - -. 
Saint Joseph Catholic Church _____.._. 
South Have;, St. Basil’s Catholic Church. ..........._......_ 
Spring Lake, Holland Church white ___.........._.........~. 
Three Rivers, tall (U. S. L. S.5 ___._._._....._................ 
Winsor, Hotel Dieu (Canada) ..._.._._....._.......-...-...... 

Stem of Y in Chrvsler sien. Detroit . - .  
SteDhenson Lookout ... .___ - - - - --. -. -. -. . . . .-. . . . ._ . . . -. -. -. . ._. . . ~~~~~ 

Stephensville- _ _ _ _  _ _  ___. . _. _ _  ._ .-. - ._ .. . . . . . . . -. . . . . . . -. . . . . . . . .. 
Steuben County, Ind.: NW. cornerofsection31,T. 38N., R. 14E .  

(U. S. L. S.) (Ind.) ___________.___._._.-.---.-.-.-------------.. 
Stevens 
Stockbridge, black water tank, finial ..._._._._._._._._._.-.-.-.-.. 
Stofer ._____...._._______ ~ ____.___._._._._._._.-.-.-.-.-.-.-- 
Stone longitude post, Toledo (U. S. L. S.) (Ohio) .._____.___._..._ 
Stonington (U. S. L. S.) 
Stony Point U S L S.), 1864 ___________________.---.-.---.-.-.-. 
Stony Point tu: S: L: S.), 1871 .__________________.-------.---.---. 
Stony Point (U. S. L. S.), 1877 ___________._._.___..------.---.-.-. 
Stony Point (U. S. L. S.), 1903 _._______._._._._._.-.-------.-.--.. 
Stony Point Catholic Church (U. S. L. S.) (Canada) __._._._._.__ 
Storm signal towcr (U. S. L. S.) ___._.______________------.-....-. 
Stovel (U. S. L. S.) 
Stovel eccentric 
Studebaker Corporation, slowly revolving light on tank, South 

Bend (Ind.) 
Sturgeon (old) (U. S. L. S.) (\Vis.) ____________________-----------. 
Sturgeon (U. S. L. S.), 1874 
Sturgeon (U. S. L. S.), 1924 
Sturgis: 

East base 
M. E. Church (U. S. L. S.) _____.___.___._._._.-.-.-.-.-.-.-.. 
Presbyterian Church (U. S. L. S.) ______._.___._______------.. 
Schoolhouse (U. S. L. S.) _._._.__..._________--------.-.-.---. 
Water tank 
West base _.._.._. 

Suburban Development Co., water tank, Beverly Hills. .-.- ._._.. 
Sugar Island (U. S. L. S.) 
Sulphur Island Lighthouse (U. S. L. S.) (Canada) ..._._._._.___.. 
Summer Island (U. S. L. S.) __________._____.....-.-...---.-.-.... 
Summit .___________________---------.-.-.-.-.. .. .... 
Sundre (Wis.) _____.___._._._._._.-.-..........-...........-...--. 
Superior Sugar Refining Company: 

Brick stack, Menominee.. . -. - - - - - - -. - - - - -. -. - - - - -. -. -. -. -. -. . 
Concrete stack, Menominee ..__. -. - - -. - ._ - -. ._ - - - -. -. -. -. -. -. . 

Suttons Point (U. S. L. S.) __.._.___._.___._._.-.-----.-.-.-.-.... 
Sven (Wis.) 
Sven observation tower (Wis.) 
Swayne (U. S. L. S.).. --. _._._....._ ~ __._____ ______________._.. 
Sweetest Heart of Mary Catholic Church, cross on north spire, 

Sweets Point light (post) (U. S. L. 
Swenson.. ________.___________--------------.----.--..-- __..__... . 

T (U. S. L. S.) ._._..______.........-.---.------------.-----------. 
T. T. S. (see Transit traverse station) 
Tall transmission tower, Bay City (see Bay City, red light, tip of 

tall transmission tower) __.....____________.____________________. 
Tamarack. . . . -. -. -. -. . - - - - - - - - - - - - - - -. - - - - - -. - - - - - - - - - - - - - -. 
T (Blacks Point) (U. S. L. S.) _...._.___._____..__------..----.... 

Detroit. - _ _  _ _  _ _  _ _ _  _ _  _._ ._. _.. .- ._ ._ .__ -. - ._. - - -. -. - ._. -. . 

Jeographi 
position 

Page 
47 
59 

153 
61 
65 

117 
89 
93 
i 6  

152 
162 
127 

85 
85 
61 
63 
62 
63 
91 
93 

112 
61 
93 
59 
61 w 

153 
97 

100 
111 
54 

. 155 
73 
91 
96 

156 
22 

119 
160 
43 
32 
47 
32 
27 
27 

43 
145 
20 
33 

73 
153 
153 
153 
i 5  
73 

101 
157 
146 
165 
67 

111 

111 
112 
164 
110 
113 
158 

100 
130 
77 

123 

84 
67 

164 

Description 
snd/or plane 
coordinates 

Page 
222 
247 
346 
248 
249 
333 
299 
302 
2i3 
346 
350 

331,337 

291 
291 
248 
249 
248 
249 
30 1 
303 
328 
245 
303 
247 
248 
249 
346 
310 
311 
326 
233 

317 
266 
301 
309 
348 
182 
334 
349 
215 
195 
222 
196 
189 
189 

216 

li8 
197 

- _ - _ _ _ _ _ _ _ _ _  

265 
346 
346 
346 
272 
264 
311 
348 
343 
351 
257 
326 

327 
328 
351 
325 
329 
348 

311 
338 
274 

335 

291 
256 
351 

Sketch 

Figure 
2 1 , n  

17 
17 
17 
23 
8 

19 
19 
25 
19 
17 
32 

28 
28 
17 

23,25 
17,23 

23 
19 
28 
31 

17,23 
28 
17 
17 
23 
18 
29 
29 
31 
17 

18 
18.25 

19 
19 
20 
10 
9 

21 
20 
16 
21 
16 
13 
13 

18 
18 
18 
18 
18 
18 
21 
29 
12 
9 

23,24 
31 

31 
31 
43 

9,31 
9,31 

29 

29 
39 

9,24,27,43 

14 

28 
24 
43 



I S D E S  

Station 

Tank: 
Alma, municipal water. - _ _ _ _ _  _ _  _ _  _ _  _ _  ..- _ _  ..__ 
Bancroft, water--.. _------...-.._______~~~~~~~~~~~------...- - 
Bangor, black municipal, finial. _ _  __._____ ____..____..____.._ 
Bay City, Bigelow Flooring Co., water, finial __.___..___...._ 
Belle River, municipal water (Canada) _ _ _ _ _  - - - - ________.. .. - 
Belvedere Farm, water, gray _ _ _ _ _ _  ____.______________________ 
Berkley, municipal wa ter... .. _ _  - - ._ - - - - - -. - - - - - - -. -.- _ _  .. ..- 
Beverly Eills, Suburban Development Co., water. -...-.. .. . 
Birmingham, silver municipal water.- - - - - - - - - - - - - ___.___.___ 
Bloomingfield Hills Country Club ____________________---..-- 
Bridgeman, municipal water, finial. -. - - - - - - - - - -. - _ _ _ _  _ _ _ _ _ _ _  
Cass City, municipal water .___________________.------------- 
Cedar Springs, water.. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Charlevois, water ... -... ____._..__ ______.___________________ - 
Chelsea, municipal water _____.___ ~ _..______.__________.-.--- 
Chesaning, 0. M. P. Packing Go., water . . . . . . . . . . . . . . . . . . . .  
Chesaning, municipal water. - ____________.. _ _  __.__ _ _ _  _ _  __._ - 
,Clare, municipal water- - - -. . - - - _ _ _  - _ _  - - - - - - - - _ _  - - _ _ _ _  _ _  _.__. 
.Coopersville, municipal, finial-. - - - - - - - - - - - -. . - - _ _  _ _ _ _ _ _ _ _ _  
Corunna, Corunna Weatherproof Body Corp., water ... _.___ 
County farm, water _ _ _ _  ___..____.____________________________ 
Coventry Oardens, water.. -. - - -. - - - - -. - - -. . - - - - -. ._..___ _ _ _ _  
Day Forest estate, water ___...__..__..._.___..--.---.-------- 
Dearborn. Ford Airport, water, checkered.- __..___.________ 
Dearhorn, municipal water. - ._ -. . . -. . ._ -. . . . . . . . --. .____._. 
Detroit, city, water .......................................... 
Detroit, Home of Correction, men's division, water .______.__ 
Detroit, Home of Correction, women's division, water--.-..- 
Detroit, Hupmohile Motor Co., water ._______...___..._...-- 
Dodge Brothers Estate, black, yellow top ._.__.._________..__ 
Douglss, municipal, finial ...---. _ _ _ _  _.____ _.____._________ .-- 
nurand, water _ _ _ _  .-- -..-. _ _ _ _  ______. _ _ _ _ _ _ _ _ _ _  _ _  _________._ - 
East Lansing municipal __..__ _ _ _ _ _ _  .-- _ _ _ _ _ _  ___________..___ 
Farmington, bhildrens Hospital, water _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  ___.. - 
Fennville, black municipal water, finial _ _ _ _  - - - - - - - _ _ _ _  _ _  _ _  . .- 
Flushing, municipal water _ _ _ _  __.___________.__. ._________.._ 
Fowlerville. water. ...... ~ ..____._________.___--.. ~ -...---... 
Fremont, water, finial.. . __..__. ..~- ...___..__ ..__ .-. . .__..._ 
Gaylord, municipal water, finial ____. . . . -. -. . . . .......... . 
Grand Rapids, water, black. - ............................... 
Grand Rapids, water, silver. _ _ _  .___...___..___ _.__...._...._ 
Holland, Bush Lane Piano Co _...____.___._______--....-...- 
Holland, Oetz farm, north of State park zoo ____.____..____ .-- 
Holland, Holland Furnace Co-. . _ _ _ _ _  .________._____.____.-. 
Howard City, Municipal water ._______________ _ _ _ _  _ _ _ _ _ _ _ _ _ _  
Jackson, Mackling Grinding Wheel Co. __. _ _  _ _  _ _  _ _ _ _ _ _ _ _ _ _ _ _  
Jackson, Michigan State Prison _.___ _.__ _ _  _ _  _ _  _ _ _ _ _ _ _  _ _ _ _ _  _ _ _  
Knollwood Country Club __._____ ___._ _ _ _ _ _ _ _ _ _ _ _  ________.__ 
Lakeview. municioal water .______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ __.____._. .~ ~~~ 

. ~~ . ~~. ~ 

Lansing, Burton Dixie Co. _..__. . _ _  ___. ___. ____. . ......... . . 
Lansing. Indian School. __. . ___. . . . . . . . . __. . -. . -. . .. . . . . .. . . . 
Lansing, Reo Motor Co _ _ _ _ _  .___. . ____. _ _ _  _ _  ____. __. .. . . . . . . . 
Lansine. Reo Motor Co.. old duplex plant.. ____. _.......... . 
Ludington, Carrom Co. _ _ _  - - - - - - - - i. - - - - -. - - - - - - - -.. .- .. ..- 
Marinette Lauerman's Department Store (Wis.) ._....._..._ 
Marinette: M. & M. Paper Company, Plant No. 1 (Wis.) ... 
Marverove Colleen. silver water.. ..__. __. . . . -. . . . - - - .- - - - - - - ~ ~~ . ,~ ~ . ~ ~ .~.,. ~ .~~~~~~ 
Mason, S. M. A. Corporation ................................ 
Menominee, noskin-Morainville Pa r Co.. _____........... 
Menominee. Lloyd Manufarluring g m p a n y  . _ _  . . . . . . . . . . . . . 
hfenominee. Lloyd's Department Store.. . . . . . . . . . . . . . . . . . . . . 
nfenominee. M. & M. Paper Co.. Plant No. 2.. ._......_. ... 
Michiaan State Sanitorium. water. __. - - - -. . - - - - - - __.._ _ _ _  ... 
Midland, municipal water _____........ .-- ..__________._ .... . 
Mike Hagle's Estate, water ____...__....__..___-------.-----. 
Mount Clements, water, black ________....______ _____.._ _..._ 
Muskecon, Bennet Pump Co., water, finial __________.._._... 
Muskegon, Campbell-Wyant Foundry, water, finial.. . - -. -. - 
North Ann Arbor, Barton Hills Golf Club ...___.._._._._..._ 
Oakland Hills County Club. silver water _...__...___._____._ 
Owosso, American Malleable Co. water. ... . . . .. .. . _.__. . . _ _  
OKOSSO, owosso hfanufacturing do., water.. . __. . ... . _. . . .. . 
Owosso. Oaosso Weatherproof Body Corp.. water. .. . .. . . . . . 
Pentwater. municipal, finial. -. . ___. . . . _ _  _ _ _  ____. . .._. .. .. . . . 

Rouge Park, Detroit Mll'nicipal, water .... . . . ___. . . ... . . . . . . . 
Saint Charles, municipal water.. _ _ _ _ _ _  ___. ... __. .. . . . . .. .. . . 
Sandusky. municipal water ... . . . . __. . . . __. . . . . . . . . . . .. . . . . . . 
Schoolcraft, water . . . . . . . . . . . . . . . . . . . . .  ~ _____.________._____.- 
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Station 

Tank-Continued. 
Scottville, eastern municipal water, finial. ___.____ ____.____.. 
Scottville, western municipal water, finial.. . ___.____.._.__. . 
Shepherd, municipal water, finial.. - - _ _  - _ _  -. _. . . . . .. . - - - -. - 
South Haven, Everett Piano Co.. water .__.._.__..._________ 
South Haven; municipal concrete storage. - ..____.____._____. 
South Lyon municipal water _____._____.__...___-----.----.- 
Southwest Jkckson, Automotive Fan and Bearing Go ..-.-... 
Spring Lake, municipal .____ - _ _  _ _ _ _ _  _______..._ - .. - - - - - - .__. . 
Stockbridge, water, black, finial- - - _ _ _  - _ _  - _ _  .. - - - - - - - - - - - - __. 
Sturgis water --.. ~ .__.._______________--.---..--------.---... 
Three baks, Warren Featherhone Go., water _ _ _ _ _ _ _  ______... 
Vickshurg, water--- __________.________ _ _ _  _ - _ _ _ _ _ _  _ _ _  ___--... 
Watervliet,, silver municipal, finial _ _ _ _ _ _ _  _ _  _ _  - _ _  - - - - - - .. . . . . - 
Wayne County Training School, water __________.__. _...--. . 
Wayne, municipal water .___..___. _ _  _ _  _ _ _  _ _ _  -. - - - - -. . . . .... 
Windsor, General Motors Go., water (Canada). . - __.. .--. ... 
Ypsilanti, Hall-Doyle Go. _ _ _ _ _ _ _  - - - - - - -. -. . . . . . -. . - __... 
Zeeland, Mead Johnson Co ._____________. - -. ..-. .. -.... ..... 
Zeeland, west side, municipal _ _ _ _ _  _ _  --. ..- _ _  ..-. -. .-. _._--... 
Zoological Gardens water __._.______ -.. -. . _.._ ._..__._._--_.. 

Taquamenon Island (d. 6. L. S.) _________._____.___...-...-..--- 
Tecumseh (U. S. L. S.) (Canada) .____ .. _ _  .. ._ .. ._ __....___ 
Tecumseh: 

Catholic Church, cross (Canada). -. .._.....____._______-.. 
Presbyterian Church (U. S. L. S.) .__..__ ~ _.._ _ _ _ _  _________.. 

Teichman. - - - _ _  _ _  __._ _ _  - _ _ _  - __. . - -. . . - - - _ _  _ _ _ _  -. - -. -. - - - - - - - -. . . 
Thames River Lighthouse (U. S. L. S.)- __._____.____.._____---.. 
Thames River rear range light (U. 6 .  L. S.) (Canada)--- ~ _____.. 
Thomas ______...__.______._---..- ~ _._________...______---.----.. 
Thompson Aeronautical Corporation, west of Coopersville, air- 

way beacon _...____ ~ - _ _ _ _ _  _ _ _ _ _ _ _ _  _.._ _ _  ..___ ..___ - - ._ - - _ _  _ _ _  .. 
Thones Hill Observatory Post (U. S. L. S.) ___..___________.__._ 
Three Oaks,’Warren Featherbone Go., water tank ___.____.__.... 
Three Rivers: 

Church (U. S. L. 5.) _.______.____.______----.---.-.--.-.----. 
Eddy Paper Co. stack ____...___._____.___-.-.-..-.-.-.---.. 
Tall steeple (U. b. L. 6.) ___...______________.--....--.-----.. 

Thunder _.._____.___________-----.----------. ___.___. .___.______. 
Ti Top (U. S. L. S.) (Canada) ..______________.___-...--------. 
To%acco River (U. 8. L. S.) __________________...---...--.------. 
Toledo, St. Mary’s Church (U. S. L. S.) (Ohio) ... . ......_.____. 
Toledo stone longitude post ( U .  S. L. S.) (Ohio) ____...._...___.. 
Tovey (U. S. L. S.)  _._____.........__._--.----------...---..----. 
Tower Building, finial, Chelsea .._____..___.___ _ _ _ _ _ _  -... ___.__... 
Tower, Menominee County Courthouse, Menominee.. . - - - _ _  - -. . 
Tower, Storm signal, (U. S. L. S.) ____________________---------.. 
TownHall Forester (U.S L. S.) ___.___ ~ ___________________.... 
T. 1 N., 2. 17 W., bW. cbrner of sec. 36, Van Buren County 

(U. s. L. 6.) ____________._______.------.----------...-------... 
T. 5 S., R. 1 W., SE. corner of sec. 8, Hillsdale County, Mich. 

(U. 6 .  L. S.) __..___.________..______________________.-------... 
T. 6 S., R. 1 E., NE. cornerofsec. 1, Lenawee County (U. S. L. S.) 
T. 6 S., R. 1 W., corner of secs. 19, 20, 29, 30, Hillsdale County, 

Mich. (U. S. L. S.) __._....___.._______---.--------.----..-.... 
T. 6 S., R. 1 W., SW. corner of NW. quarter of sec. 29, Hillsdale 

County Mich (U. S. L. S.) _...______________..--..-----.-..... 
T. 6 S., d. 3 W.; NW. corner of sec. 27, Hillsdale County, Mich. 

T. 6 S., R. 3 W., SW. comer of NW. quarter of sec. 27, Hillsdale 
County Mich. (U. S. L. S.) ____._____ ~ .___________..____._-.... 

T. 6 S., i t .  4 E., comer of sees. 14, 15, 22, 23, Lenawee County 
(U. s. L. S.) ________---.----_.______________________..---- ~ -... 

T.6S. R.5W.,SW.cornerofSE.quarterofsec.7,BranchCounty 

T. 6 S. R. 6 E., cornerofsecs. 25,26,35,36, Monroe County, Mich. 

T. 6 S. R 20 W. SE. comer of sec. 35 Berrien County (U. S. L. 8.) 
T..? Sl, R. _Z JV!, SE. corner of sec.’36, Hillsdale County, Mich. 

(U. s. L.S.) __________________....-.------------- ~ _.._____ ~ 

(U.B. L. 6.)  ______.._.__..______-----.---.-------------... ~ 

(U. Q. L. S.) 

(U. s. L . Y . )  
T. 7 S., R. 4 W., corner of secs. 22, 23, 26, 27, Hillsdale County, 

Mich. (U. S. L. S.) ____________._______-..---.----------------- 
T.,,7,SA, $. 4 ,u’., NE. corner of sec. 26, Hillsdale County, Mich. 
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Station 

T . 8 S., R . 3 E . X E  . corner of sec . 3. Lema-ee County (U . S . L . S.1 
T . 8 S., R . 7 F., N E  . corner of sec . 5, Monroe County, hlich . 

(U . s . L . S.) ................................................... 
T . 8 S . R . 16 \V . corner of sees . 4 5 8 9 Cass County (U . S . L . S) . 
T . 8 d., R . 16 G’., corner of seh.’l4, is, 22, 23, Berrien Count) 

(U . s . L . S.) ................................................... 
T . 36 N., R . 4 W., N W  . corner of sec . 10, La Porte Count) 

(U . S . L . S.) (Ind.) ........................................ .... 
T . 37 N., R . 1 W., corner of sem . 2,3,10,11, Saint Joseph County. 

Ind . (U . S . L . S.) (Ind.) ....................................... 
T . 37 N., R . 3 E., comer of sem . 17,18,19.20, Saint Joseph County, 

Ind . (U . S . L . S.) (Ind.) .........._. ........................... 
T . 37 N., R . 3 W., SE . corner of sec . 10, La Porte County (U . S . 

L . S.) (Ind.) ................................................... 
T . 37 N., R 6 E., wrner of secs . 2,3,10,11, Elkbart County (U . S 

L . S.) (Ind.) ._............ ..................................... 
T . 37 N., R . 11 E., corner of s e a  . 4, 5, 8, 9, La Grange Count5 

(U . S . L . S.) (Ind.) ............................................ 
T . 38 N., R . 2 W., SW . corner of SE . quarter of SW . quarter 0 . 

sec . 32 La Porte County ( U  S L . S.) (Ind.) ................... 
T . 3s N . . R . 8 E., sw . comer 0 i N ~  . quarter ofsec . 33, La Grange 

County (U . S . L . S.)dInd.) .................................... 
T . 38 N., R . 14 E., Nl . corner of sec . 31, Steuben County, Ind 

(U . S . L . S.) (Ind.) ...-.. ...................................... 
T.-38-? .. R . 23 W., SE . corner of sec . 12, Delta County (U . S . 
L . S.) .......................................................... 

T . 42 N., R . 19 W., N W  . corner of NE . quarter of sec . IF, Delta 
County(U.S.L. S.) ........................................... 

T . 45 N., R . 20 W., SE . comer of sec . 4, Schoolcraft County, Blieh . 
(U . s . L . S.) ................................................... 

T . 46 N., R . 19 W., N E  . corner of see . 27, Schoolcraft County, 
hlich . (U . S . L . S.) ................................... 

T . 50 N., R . 8 W., section corner 11, 12, 13, 14, Luce County, 
Mich . (U . S . L . S.) ............................................. 

T . 51 N., R . 5 lV., section corner 5, 6, 31, 32, Chippewa County, 
Blich . (U . S.L.S.) ............................................. 

Trans? Post (Boyers Bluff, old) (U . S . L . S.) .................... 
Transit Post (Burnt Bluff, old) (U . S . L . S.) ..................... 
Transit traverse (B . M . 693) (U . S . G . S.) ........................ 
Transit traverse station: 

No . 1 Tex . (U . S . 0 . S.) ...................................... 
NO . 2 w (U . s . 0 . S.) ........................................ 
NO . lo (U . s . 0 . S.) .......................................... 
NO . 22 w (U . s . 0 . S.) ....................................... 
No . 36 Tex . (U . S . 0 . S.) .................................... 

Traverse Island (U . S . L . S.). ................................... 
Traverse Point (Lake Michigan) (U . S . L . S.) ................... 
Traverse Point (U . S . L . 6 . )  ..................................... 

Trout Island (U . S . L . 8.) ....................................... 
Tunnel Power Co., stack, Port Huron (U . S . L . S.).- ............ 
Turkey Island (U . S . L . 6.)  ...................................... 
Turtle Island Lighthouse (U . S . L . S.) ........................... 
Turtle Lake, fire lookout tower. ................................. 

Triangle Island (U . 6 . L . 8.) ..................................... 
Triloba (U . S . L . 6.) ............................................. 
Trout (U . S . L . S.) .............................................. 

Tuscola. ......................................................... 
Twelve Mile ..................................................... 
Twin Lake ...................................................... 
Twin Lake, fire lookout tower ................................... 
Twin Lakes (U . S . L . S.) ........................................ 

u (U . S.L. S.),1851 ............................................. u (U . s . L . S.), 1860 ............................................. 
Union Quardian Building, flagpole, Detroit ...................... 
U S . Marine Hos ita1 stack Detroit ............................ 
Uhiversity of Mickgad, hosp’ital flagstaff (see Ann Arbor, College 

hospital, fla!gff) ............................................... 
University of Icbigan, power plant stack, Ann Arbor .......... 

V (Norris Point) (U . 6 . L . S.) ................................... v (U . s . L . S.) ................................................... 
v Mainland (west of Lime Island) (U . S . L . S.) .................. 
VofE.P.S.(U.S.L.S.)- .  ..................................... 
Valentine Point (U . S . L . 6.) .................................... 
Van Auken ...................................................... 
Van Buren (U . S . L . 6.) (Ind.) .................................. 
Van Buren County; SW . comer of sec . 36, T . 1 N., R . 17 W . (U . S . 

L . 6.) .......................................................... 
Verona (U . S . L . 6.) ............................................. 
Vicksburg, water tank ........................................... 
Vulcsn (U . s . L . S.)--- .......................................... 
V u l m  Post No . 1 (U . S . L . S.) latitude station .................. 
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Station 

Vulcan Post No . 2 (U . S . L . S.) latitude station ................... 

W (U . s . L . S.), 1851 .............................................. 
W (U . s . L . S.), 1860 .............................................. 
W 1849 (Goose Island ReeO (U . S . L . S.) .......................... 
W . N . Clarke Co., stack Caro .................................... 
W . West side St  . Maryskiver (opposite 19) (U . S . L . S.) ........... 
W . Whaleback water station (U . S . L . S.)-+ ...................... 
WXYZ radio station, east mast, Detroit .......................... 
Wahjamega . Epileptic Institute, stack ............................ 
Waiska smokestack (TJ . S . L . S.) .................................. 
Walker (U . S . L . S.) .............................................. 
WaBer ........................................................... 
Walkhouse (U . S . L . S.) (Canada) ............................... 
Walpole (U . S . L . S.) (Canada) .................................. 

" ~ -  ~~~ 

Airport. b;acon.--. .......................................... 
' h in ing  School . stack ....................................... 
Training School, water IHnk ................................. 

Wellston.-. ....................................................... 
Wellston, fire lookout tower. ..................................... 
Wemple ......................................................... 
Wendt (U . S . L . 5.) ............................................. 
West Atlanta, fire lookout tower ................................. 
West base: 

A . Mackinac (U . S . L . S.) .................................... 
B (U.S.L.S.) ............................................... 
Batchewana (U . S . L . S.) (Canada) .......................... 
Lake St  . Clair (U . S . L . S.) ................................... 
Mackinac, Magnetic station (U . S . L . S.) .................... 
Sand Point (U . S . L . S.) ..................................... 

West Bluff (U . S . L . S.) ......................................... 
West Cape Garden Island (U . S . L . S.) .......................... 
West Sister Lighthouse (U . S . L . S.) ............................. 
Western Duck (U . S . L . 8.) (Canada) ........................... 
Westminster or S t  . Aloysius Church, SW . corner (U . S . L . S.) .... 
Wheal Kate (U . S . L . S.) ........................................ 
Wheal Kate (U . S . L . S.) latitude station ........................ 
Wheatland (U . S . L . S.)  ......................................... 
Wheeler .......................................................... 
Whiskey (U . S . L . S.) ............................................ 
Whiskey Island (U . S . L . S.) ..................................... 
Whitcomb Hotel, spire on dome, Faint Joseph .................... 
White Pigeon: 

Baptist Church (U . S . L . S.) ................................ 
Tall stack ................................................... 
Woolen Mill (U . S . L . S.) ..................................... 

White River: 
Lighthouse ................................................... 
Pierhead light.. ............................................... 

White Shoal (U . S . L . S.) ......................................... 
White Shoal Lighthouse (U . S . L . S.) ............................. 
Whitefish Point (U . S . L . 9.) ..................................... 
Whitefish Point latitude post (U . S . L . S.) ........................ 
Whitefish Point Lighthouse (U . S . L . S.) ......................... 
Whitehall- ....................................................... 
Whitehall: 

Eagle Ottawa Leather Co .. stack ............................. 
Municipal standpipe finial ................................... 

Whiting ......................................................... 
Whittier .......................................................... 
Wilber (U . S . L . S.) .............................................. 

so0 (U . 8 . L . S.) ............................................. 
Sturgis. ..................................................... 
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Station 

Wildlong ......................................................... 
Wilkins ........................................................... 
William Livingstone Memorial Lighthouse, Belle Isle ............. 
Williams ........................................................ 

~~ ~ 

Wilmot ........................................................... 
Wilson ................... 1 ........................................ 
Windmill Point Lighthouse (U . S . I, . S.)- ........................ 
Windmill Point Lighthouse, Detroit .............................. 
Windsor (U . S . L . S.) ............................................. 
Windsor: 

General Motors Go., stack (Canada) .......................... 
General Motors Co., water tank (Canada) .................... 
Hotel Dieu, steeple (Canada) ................................. 

Winter Point (U . S . L . S.) ........................................ 
Winter Point, hack range iron tower (U . S . L . S.) ................ 
Winter Point, Lightkeeper's house, chimney (U . S . L . S.) ........ 
Woodrow Wilson High School, Manistee- ........................ 
Woodstock (U . S . L . S.) ......................................... 
Woolen Mill, White Pigeon (U . S . L . S.) ......................... 
Worth (U . S . 1, . S.) .............................................. 
Wyandotte (U . S . L . S.) ........................................ 
Wyandotte north base (U . S . I, . S.) ............................... 
Wyandotte south base (U . S . 1, . S.) .............................. 

x (U . s . L . S.)--- ............................................... 

Y (U . S.L. S.) ................................................. 
YofE.P .S . (U.S . I , .S . )  ....................................... 
Ypsilanti: 

Hall-Doyle Co., tank ........................................ 
Municipal water tower, dome ................................ 
Old normal school, spire ..................................... 

z (U . s . L . S.) ................................................... 
Zakrzewski ...................................................... 
Zeeland .......................................................... 
Zeeland: 

Mead Johnson Co., tank ..................................... 
Muncipal tank, west side .................................... 

Zoological Oardens, water tank .................................. 

1 (U . s . L . S.) .................................................... 
1 (U . s . L . S.) 1860 .............................................. 
I . N (end of shall island two miles south of R" Scammons . 1854) 

(U . s . L . S.) ................................................... 
I 0 . N . Chaffee (1867) (U . S . L . S.) .............................. 
1 . SE . end Scammons . 1853 (south coast Drummond Island) 

(U . s . L . 6. )  .................................................... 
2 IU . s . L . s.... .................................................. ............. 
2h (U . S . L . 6. )  ................................................ :- 
2 of E . P . S .. 1849, northwest point of Isle Bruleor Great S t  . Martin 

Island (U . S . L . S.) .................................. I 
2 of E . P . S . 1849, N . W . point of Isle Brule or S t  . Martins Island 

(U . S . L.'S.) (.see 2 of E . P . S., 1849, northwest point of Isle 
Bruleor Great S t  . Martin Island (U . S . L . S.)) ................ 

.......... 

3 (U . s . L . S.) ................................................... 
3 (U . s . L . S.) ................................................... 
3 (U . s . L . S.), 1860 ............................................... 

4 (U . s . L . S.) ................................................... 
4 u  (U . S.L.S.) ................................................. 
5(U.S.L.S.)  ................................................... 
5(U.S.L.S.)  ................................................... 
5 (U . s . L . S.), 1860 .............................................. 

3 on Isle Brnle (U . S . L . S.) ...................................... 

6 ( U  . S . L.S.) ................................................... 
6 (U . S . L . S.), 1660 .............................................. 
6 (U . S . L . S.) (Canada) ......................................... 
7(U.S.L.S.)  ................................................... 
7 (U . s . L . S.) ................................................... 
7 (U . s . L . S.), 1860 .............................................. 

8 (U . s . L . S.), 1860 .............................................. 
9 (U . s . L . S.) ................................................... 
9 (U . s . L . S.) ................................................... 
9 (U . s L . S.) 1860 .............................................. 
9 Macdmh (0.". 0.1867) (U . S . L . S.) .......................... 
IO (U . s . L . s . 
io (u . s . L . s .Li i i i~~~~II  ....................................... 
10 (U . S . L . S.) (Canada) ........................................ 
10R (U . S . L . S.) (Canada) ...................................... 
11 (Old Mission) (U . S . L . S.) ................................... 
11 (U . s . L . S.) .................................................. 

8 (U . S . L . S.) ................................................... 
8 (U . S . L . S.) (Canada) ......................................... 

....................................... 
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Station 

11 (U . s . L . S.) .................................................. 
12 (U . s . L . S.) .................................................. 
12 (U . S . L . S.) (Canada) ........................................ 
12 (New Mission Point) (V . S . L . S.) ............................ 
12R (U . S . L . S.) (Canada) ...................................... 
13 (U . S . L . 9.) .................................................. 
13 (U . S . L . S.) .................................................. 
14(U.S.L.S.]  .................................................. 
14 (U . S . L . S . , 1861 ............................................. 
14, Ripley, Topsail Island (U . S . L . S.) (Canada) ................ 
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PUBLICATION NOTICES 

To make immediately available the  results of its various activities 
t o  those interested,' the  Coast and Geodetic Survey maintains mailing 
lists of persons and  firms desiring to receive notice of the  issuance of 
charts, Coast Pilots, maps, and other publications. 

Should you desire t o  receive such not.ices, you may use the form. 
given below, checking the lists covering the subjects in which you are 
interested. 

(Date) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
DIRECTOR, U. S. COAST AND GEODETIC SURVEY, 

Washington, D. C. 
DEAR SIR: I desire tha t  my name be placed on the mailing lists 

indicated by check below, to receive notification of the issuance of 
publications referring to  the subjects indicated: 

0 109. Astronomical work. 
0 109-A. Base lines. 

109-B. Coast Pilots. 
109-C. Currents. 

0 109-D. Geodesy. 
0 109-E. Gravity. 

109-F. Hydrography. 
0 109-G. Leveling. 
0 109-H. Nautical charts. 
0 109-1. Oceanography. 

109-J. Traverse. 
109-K. Seismology. 

0 109-L. Terrestrial magnetism. 
0 109-M. Tides. 
0 109-N. Topography. 
0 109-0. Triangulation. 
0 109-P. Cartography. 
0 109-R. Airway maps. 

(Kame) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - -  

(Address) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

A catalog of the  publications issued by all bureaus of t h e  Depart- 
ment of Commerce may be had upon application t o  the  Chief, Division 
of Publications, Department of Commerce, Washington, D. C. It also 
contains a list of libraries located in various cities throughout the 
United States, designated by Congress as public depositories, where all 
publications printed by the Government for public distribution may 
be consulted. 
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