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Point, Michigan. Mammals. 16th Rept. Mich. Acad. Sci., 92-97;
Birds, 55-73. )

Thompson, Crystal. The Reptiles and Amphibians of Manistee
County, Michigan. Oce. Pap. Mus. of Zool., Univ. of Mich., No.
18, 1-6.

Thompson, Crystal and Ruthven, A. G. On the Occurrence of
Clemmys insculpta (LeConte) in Michigan. Thid., No. 12, 1-2.

Cockerell, T. D. A.  Bees from the Northern Peninsula of Michigan.
Ibid., No. 23, 1-10.

Hankinson, T. L. Young Whitefish in Lake Superior. Science,
Vol. X1, No. 1024, 239-240.

Miscellaneous Papers on the Zoology of Michigan. Michigan
Geological and Biological Survey, Publication 20, Biological Series 4.

Andrews, A. W. The Beetles of Charity Island, Michigan.

Hankinson, T. 1. The Fish of Whitefish Point, Michigan.

Hankinson, T. L. The Fish of Houghton County, Michigan.

Colbert, Roy J. An Ecological Study of the Fish Fauna of the
Douglas Lake Region, with Special Reference to the Mortality of the
Species.

Evans, Arthur T. Dragonflies of the Douglas Lake Region, Mich-
igan.

Thompson, Crystal. The Reptiles and Amphibians of Monroe
County, Michigan.

PLANS FOR 1916.

As stated, the five year plan becomes effective on July 1, 1915.

This plan provides for the following investigations in 1916:

Continuation of the survey of Michigan wood-lots.
Investigations of the phanerogamic flora of the State.
Investigations toward a monograph of the fishes of Michigan.

The wood-lot survey will be under the direction of O. L. Sponsler,
the study of the distribution of the higher plants of the state will be
made by C. K. Dodge, and the work on the fishes will be done by T.
L. Hankinson.

The Chief Naturalist desires to call attention to the loyal support
which is being given to the Survey by the naturalists who are making
the investigations for this division. Every man has included in his
estimates of the cost of proposed investigations only field expenses.
It is the interest and cooperation of these men, which have not seldom
been attended by real sacrifices, that makes it possible to obtain the
maximum results upon the available appropriations.

RETRACEMENT AND PERMANENT MONUMENTING

OF THE

MICHIGAN - OHIO BOUNDARY

8. 8. GANNETT,

Engineer.

R. C. ALLEN,

C. E. SHERMAN,
Commissioners.




LETTER OF TRANSMITTAL.
July 1, 1916.
To Their Excellencies:
Hon. Frank B. Willis, Governor of Ohio.
Hon. Woodbridge N. Ferris, Governor of Michigan.
Hon. Board of Geological Survey of Michigan.

Sirs:—The undersigned beg to submit the following report on the
relocation and permanent monumenting of the Ohio-Michigan boundary,
and recommend the adoption of the following report with the joint
resolution therein contained, by the legislatures of both states.

Very respectfully,
C. E. SHERMAN, Inspector,
Ohio Topographic Survey.

R. C. ALLEN, Director,
Michigan Geological Survey.
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REPORT OF COMMISSIONERS.

Authority for exccuting the work of the commissioners is contained
in the following legislation:

TForty-eighth Legislature of Michigan.
Act 84, Public Acts of 1915.

To provide appropriations for the State Board of Geological Survey
for the fiscal years ending June 30, 1916, and June 30, 1917, and to
provide a tax to meet the same

The Pecople of the State of Michigan enact:

Section 1. There is hereby appropriated to the State Board .of
Geological Survey for the fiscal year ending June 30, 1916, the sum of
twenty-eight thousand six hundred dollars for purposes and by amounts
as follows: * * * *

For relocation, establishment and imperishable monumenting of
the boundary between Michigan and Ohio, three thousand six hundred
dollars: Provided, That the state of Ohio shall jointly with Michigan
bear an equal share of the cost thereof, otherwise no portion of the
appropriation herewith made shall be expended for said joint boundary
survey ¥ ¥ ¥ ¥

Sec. 3. The several sums appropriated by the provisions of this
act shall be paid out of the general fund in the state treasury at such
times and in such amounts as the general accounting laws of the state
prescribe, and the disbursing officer shall render his account to the
auditor general thereunder.

Sec. 4. The auditor general shall incorporate in the state tax for
the year 1915, the sum of twenty-eight thousand six hundred dollars,
and for the year 1916, the sum of twenty-five thousand dollars, which
amounts, when collected, shall be credited to the general fund to re-
imburse the same for the moneys hereby appropriated.

Passed April 20, 1915.
Approved April 27, 1915.

WOODBRIDGE N. FERRIS,
Governor.
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Eighty-first General Assembly of Ohio.

House Bill No. 701.
Be it Enacted by the General Assembly of the State of Ohio:

coﬁz;’ﬁznj( hl. 'Th(; sums szt forth in sections 2 and 3 of this act in the
erem designated “Appropriations” for the ;
ut ; ' de . purpose ther
specified, are hereby appropriated out of any moneys in the s‘g;tet ; e“%
not otherwise appropriated. * * #% = e
Sec. 2. The following sums shall not be expended to pay Habilities

or deficiencies existine pri i
o June 30 10in ;3.:k p*or *to July 1, 1915, or incurred subsequent

TOPOGRAPHIC SURVEY.

I" Contract and Open Order Service—
F 9. General Plant—

T .
authoorlie gallﬁd upon vouchers approved by the governor who is hereby
aut m(z)i umo agrang.e 'fmi carrymg on such work, including surveying
enting jointly Ohio-Michigan boundary i i

representatives of the United States i T
' ‘ ‘ geological survey. The governor

;I;:zyi?c}(l:epé (()ir ge;]ect the work of the United States Geologica? Survey

€ 1nas 1t necessary to have an assistant i i
n this work he ma

E;ntplgfy 3hcompeten’§ person an.d pay him a reasonable compensatiog
© appropriation. This appropriation shall include one-half

of the cost of surveyi . . L
$27,500.00. veying and monumenting Ohio-Michigan boundary,

% * £ *
Sec. 4. The sums set forth in the column designated “items” in

sections 2 and 3 of this act opposite the several classifications of detailed

purposes shall not be ex
ey il not be ¢ pended for any other purposes except as herein

Sec. 10. This act shall not take effect until July 1, 1915.
CHARLES D. CON OVER,
Speaker of the House of Representatives.
JOHN H. ARNOLD,
Prosi
Passed Mag 27, 1915, resident of the Senate.

Filed in the office of the Secr .
t f St .
the 5th day of June, A. D. 1015 o Colmbus, Obio, on

* * * *
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House Bill No. 701 (with exceptions not including the above, C.
E. S.) is filed herewith in the office of the secretary of state with my
approval.

FRANK B. WILLIS,
June 5, 1915. Governor.

Promptly after the foregoing enabling laws were passed, arrange-
ments were made, with the permission of Dr. George Otis Smith,
Director of the United States Geological Survey, for the employment
of Mr. S. 8. Gannett, to act as engineer in executing the field work under
the direction of the commission. Mr. Gannett was eminently fitted
for this work by his long experience on topographic surveys for the
United States Geological Survey and in surveying the Maryland-
West Virginia, and North Carolina-Tennessee boundaries, both of
which surveys were so well done that they were approved in every detail
by the United States Supreme Court.

On July 7, 1915, Messrs. Gannett and W. H. Herron, Geographer
in charge of the Central Division, Topographic Branch of the United
States Geological Survey, and the Commissioners met in conference
at Toledo, Ohio, and devised and adopted the general plan on which
the work was prosecuted to completion. Mr. Gannett and party
took the field on July 12, and on October 26 following had completed
all surveying, including the placing of all monuments, as described 1n
his report following.

The previous uncertainty of the exact location of the state boundary,
due to the disappearance of all original monuments, had caused con-
siderable uneasiness, especially near the eastern end of the line in the
vicinity of Toledo, where land has been rapidly increasing in value.

Little difficulty was encountered in establishing the line throughout
its entire length. Such matters as were questionable were settled by
joint conferences of the commissioners and engineer during the progress
of the work, at Pioneer on July 26, and at Toledo on September 13,
1915. Agreement was reached in all cases on the work of the engineer
which is formally approved as presented in Part II herewith, and on
the nine maps attached hereto. The maps are hereby certified to be
true productions of the originals now on file in the archives of the
Ohio Archaeological and Historical Society. A description of each
monument is given in the engineer’s report, and the accompanying
photographs and cuts show their general appearance. The posts are
numbered consecutively, from the western terminal (initial) monument,
toward Lake Erie.

The work of computing the geographic positions of the monuments,
and the drawing of the maps was done at Toledo by Mr. Gannett
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assisted by C. A, Campbell and L. 1., Linton. The copies of the
englueer's nine original maps herewith reproduced were prepared in
Columbus, by Prof. W. D. Turnbull of Ohio State U niversity, assisted
by Mr. Campbell.

The completion of the field work and the setting of the big monument,
marked post 70, was celebrated with appropriate ceremonies under the
auspices of the Toledo Society of Engineers at the site of the monument
on November 24, 1915. At the exereises Ohio was represented by
Governor Willis, President W right of the Ohio State Archacological and
Historical Society, President W. F. Schepflin of the Ohio Engineering
Society, Captain Orrin Henry of the State Land Office, and Prof.
C. E. Sherman of the Ohio Topographic Survey. Michigan was repre-
sented by Governor Ferris, Rt. Rev. Msgr. F. A. O’Brien of the Michigan
Historieal Commission, Hon. Junius E. Beal of the Public Domain
Commission, Prof. C. T. Johnson of the Michigan Engineering Society,
and State Geologist, R. C. Allen.

To complete this report the commissioners engaged Mr. Arthur M.
Schlesinger, Assistant Professor of American History at Ohio State
University, to prepare historical matter which is appended hereto ag
Part TIT.  Professor Schlesinger has carefully examined the documents
relating to the boundary line, and has made an especial study of the
early maps which were the cause of the later controversy. Facsimile
copies of those portions of Mitchell’s map of 1755 and Hutchin’s map
of 1778 which show the region between Lakes Erie and Michigan have
been reproduced to accompany Part IT].

We beg to state that the entire work has been completed at as little

expense as consistent with durability. The entire length of line from
the western terminal post to post 71 at Lake Erie is 369,182.35 feet
as measured by the engineer, or 69.92 miles. The total expense of
doing the work, exclusive of putting reports through press, was $7,197.98,
as exhibited in the table on a following page. This is a cost of $102.94
per mile, which we believe to be one of the least expensive boundary
relocations ever made, considering the high quality of the results
obtained.

While comparisons with other boundary surveys can not be readily
made, on account of varying topographic and other conditions, it is
interesting to note that the relocation and monumenting of the Ohio-
Pennsylvania boundary, 92.72 miles from Lake Erie-to Ohio River,
was begun in November, 1878, and the last post was not set until

August, 1882. About twenty per cent of the original monuments

set on this line by Andrew Ellicott in 1786 were found. The cost
of doing the work is not stated definitely in the report of the Ohio
Commissioners published in 1883, but is known to exceed per mile

MICHTIGAN-OTIIO BOUNDARY

- oastern Torminus
Views of Post 70 near Kastern Terminus

Governor Wiilis

- Sor Cov. 24, 1915
Governer Ferris Nov. 24, 1915
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that of the present work, and the monuments set are not so substantial
as those on the Ohio-Michigan boundary.

Similarly the work of relocating and monumenting the Pennsylvania-
Maryland boundary (“Mason and Dixon line”) extended over a
number of years. The field work began in September, 1900, and the
last stone was not set until August, 1903. The report was completed
in 1907 and published in 1909. While the length of this line is about
198 miles, only about 66 miles were virtually new work. About 80
per cent of the original monuments were recovered, many being found
in the original positions in which they had been set by Charles Mason
and Jeremiah Dixon during the years 1763 to 1767.

7
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To complete the work, it remains only for the legislatures of both
states to accept the survey and adopt this report by passage of the
following or a similar joint resolution:

Whereas, the 81st General Assembly of Ohio in House Bill 701
passed May 27, 1915, and the 48th Legislature of Michigan by Act
84 of Public Acts of 1915, provided for a joint relocation and permanent
monumenting of the line between Ohio and Michigan, and

Whereas, this work has been duly executed by the proper officers
of both states as evidenced by their report dated July 1, 1916, to the
governing authorities of both states, therefore be it

Resolved, that the said boundary line as relocated and monu-
mented under authority of the acts above cited be adopted as the true
boundary, and that the work of the commissioners and their above
mentioned report be adopted as final.

All of which is respectfully submitted for your approval and trans-
mission to the respective legislatures.

Very respectfully,

Inspector,
Ohio Topographic Survey.

PIAY..

Director,
Michigan Geological Survey,
Commissioners.

PART IL

REPORT OF ENGINEER.




REPORT OF ENGINEER.

Toledo, Ohio, November 30th, 1915.
Mzr. R. C. Allen,
Director Michigan Geological Survey,
Lansing, Michigan.
Professor C. E. Sherman,
Inspector Ohio Topographic Survey,
Columbus, Ohio.
Dear Sirs:—

T have the honor to submit the following report of operations in
surveying and monumenting the Michigan-Ohio boundary line during
1915.

A preliminary reconnaissance of the line made early in July, partly
in company with Mr. R. C. Allen, Director of the Michigan Geological
Survey, disclosed the fact that none of the original marks or posts set
by Wm. Harris in 1817, or by Andrew Porter in his resurvey of 1837
of that part of the line through T. 9 8., R. 7 E. to T. 9 8., R. 4 W;
or by John Mullett in his resurvey of 1842 of that part of the line
through T. 9 S., R. 8 E., were in existence.

The western terminus of the line, the northwest corner of Ohio, was
identified by a boulder or “niggerhead’ buried about 2 feet below
the surface of road bed, pointed out by residents o that locality as
being an undisputed point. The eastern terminus of the line, originally
the most northerly cape of Maumee Bay, has been washed away for
many years and did not furnish a definite starting point; neither were
there other permanent or semi-permanent marks near the eastern
terminus, as well defined as the western terminus.

It was therefore evident that the survey of 1915 could best begin
at the northwest corner of Ohio. The party was organized at Pioneer,
Ohio, July 12th as follows:

S. 8. Gannett, Geographer U. 8. Geological Survey,—in charge.
L. L. Linton, of Michigan, Recorder.

C. Alfred Campbell, of Ohio, Rear Chainman.

F. G. Sorensen, of Ohio, Head Chainman.

R. B. Jackson, of Michigan, Rear Rodman.

R. B. Sherman, of Ohio, Head Rodman.
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The field work of survey began on July 13th and the last monument
was set October 26th, 1915.  An automobile sufficiently large to trans-
port members of the party with the necessary instruments, was engaged
and was used throughout the season. The transportation problem
was thus solved in a satisfactory manner and comparatively little time
was lost in going to and from work excepting when roads were muddy.
Headquarters for field work were made at Pioneer, Ohio; Morenci,
Michigan; and Sylvania, Ohio. The office work was done at Toledo,
Ohio.

BOUNDARY LINES.

OHIO.

Ohio was the first state formed from the original Territory North-
west of the River Ohio. It was admitted as a state on November 29,
1802, with limits given in the enabling act as follows:

B Bounded on the east by the Pennsylvania line, on the south by the Ohio River
to the mouth of the Great Miami River, on the west by the line drawn due north
from the Great Miami aforesaid, and on the north by an east and west line drawn
through the southerly extreme of Lake Michigan, running east after intersecting
the due north line aforesaid, from the mouth of the Great Miami until it shall inter-
sect Lake Erie or the Territorial line, and thence with the same through Lake Erie
to the Pennsylvania line aforesaid; Provided, That Congress shall be at liberty
at any time hereafter either to attach all the territory lying east of the line to be
drawn due north from the mouth of the Miami aforesaid to the Territorial line,
and north of an east and west line drawn through the southerly extreme of Lake
Michigan, running east as aforesaid to Lake Erie, to the aforesaid state, or dispose
of it otherwise, in conformity to the fifth article of compact between the original
states and the people and states to be formed in the territory northwest of the river
Ohio. (Seventh Congress, first session.)

In the constitution of Ohio of 1802, Article 7, the boundaries are
defined as follows:

Bounded on the east by the Pennsylvania line, on the south by the Ohio river
to the mouth of the Great Miami River, on the west by the line drawn due north
from the mouth of the Great Miami aforesaid, and on the north by an east and
west line drawn through the southerly extreme of Lake Michigan, running east
after intersecting the due north line aforesaid from the mouth of the Great Miami
until it shall intersect Lake Erie or the Territorial line and thence with the same
through Lake Erie to the Pennsylvania line aforesaid; provided always and it is
hereby fully understood and declared by this convention, that if the southerly
bend or extreme of Lake Michigan should extend so far south that a line drawn
due east from it should not intersect Laxce Erie, or if it should intersect the said
Lake Erie east of the mouth of the Miami River of the Lake, then and in that cage,
with the assent of the Congress of the United States, the northern boundary of this
state shail be established by, and extending to, a direct line running from the southern
extremity of Lake Michigan to the most northerly cape of the Miami Bay, after
intersecting the due north line from the mouth of the Great Miami River as aforesaid;
thence northeast to the Territorial line, and by the said Territorial line to the Penn-
syvlvania line,
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In accordance with the provisions in the enabling act and in the first
constitution of the State, the northern boundary of the State was
changed so that, instead of running on a parallel drawn from the southern
extremity of Lake Michigan, it followed the arc of a great circle drawn
from the southern extremity of Lake Michigan to the most northern
cape of Maumee (‘‘Miami”’) Bay. TFollowing are the texts of the a.ct.s
providing for the examination of the northern boundary and making
the change in the boundary:

AN ACT to provide for the taking of certain observations preparatory to the ad-

justment of the northern boundary line of the State of Ohio. .

That the President of the United States cause to be ascertained by accgratg
observation, the latitude and longitude of the southerly extreme of Lake Michigan;
and that he cause to be ascertained by like observation, the point on the Miami
of the lake which is due east therefrom, and also the latitude and longitude of the
most northerly cape of the Miami Bay; also that he cause to be ascertained with
all practicable accuracy, the latitude and longitude of the most southerly point in
the northern boundary line of the United States in Lake Erie, and also the points
at which a direct line drawn from the southerly extreme ofTLake Michigan to the
most southerly point in said northern boundary line of the United States will inter-
sect the Miami River and Bay; and also that he cause to be ascertained by like
observation, the point in the Mississippi which is due west from the southerly
extreme of Lake Michigan; and that the said observations be made and the result
thereof returned to the proper Department within the current year. (Twenty-
second Congress, first session, 1832.)

AN ACT to establish the northern boundary linc of the State of Ohio, and to provide
for the admission of the State of Michigan into the Union.

The northern boundary line of the State of Ohio shall be established at and shall
be a direct line drawn from the southern extremity of Lake Michigan to the most
northerly cape of the Maumee (Miami) Bay after that line, so drawn, shall intersect
the castern boundary line of the State of Indiana; and from the said north cape
of the said bay northeast to the boundary line between the United States and the
province of Upper Canada, in Lake Erie, and thence, with the said last mention
line, to its intersection with the western line of the State of Pennsylvania. (Twenty-
fourth Congress, first session, 1836.)

The northern boundary was originally surveyed in 1817 by Wm.
Harris. The western boundary was surveyed in the same year from
old Fort Recovery to the northwestern corner. South of Fort Re-
covery this boundary was surveyed as the first principal meridian
of the General Land Office.

MICHIGAN.

Michigan was organized as a territory June 30, 1805, from the northern
part of Indiana Territory. . ‘

The following clause from the act dividing Indiana Territory defines
its limits:

From and after the thirtieth day of June next all that part of the Indiana Territory
which lies north of a line drawn east from the southerly bend or extreme of Lake
Michigan, until it shall intersect Lake Erie, and east of a line drawn from the said
southerly bend through the middle of said lake to its northern extremity, and thence
due north to the northern boundary of the United States, shall, for the purpose of
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temporary government, constitute a separate territory, and be called Michigan.
(Eighth Congress, second session.)

The latter line was run and marked in 1827.

Reduced to its present limits, as described in the following clause
from its enabling act, Michigan was admitted to the Union January
26, 1837.

AN ACT to provide for the admission of the State of Michigan into the Union.

Beginning at a point where the above described northern boundary of the State
of Ohio intersects the eastern boundary of the State of Indiana, and running thence
with the said boundary line of Ohio, as described in the first section of this act,
until it intersects the boundary line between the United States and Canada in
Lake Erie; thence with the said boundary line between the United States and Canada,
through the Detroit River, Lake Huron, and Lake Superior, to a point where the
said line last touches Lake Superior; thence in a direct line through Lake Superior
to the mouth of the Montreal River; thence through the middle of the main channel
of the said river Montreal to the middle of the Lake of the Desert; thence in a direct
line to the nearest headwater of the Menominee River; thence through the middle
of that fork of the said river first touched by the said line to the main channel of
the said Menominee River; thence down the center of the main channel of the same
to the center of the most usual ship channel of the Green Bay of Lake Michigan;
thence through the middle of Lake Michigan to the northern boundary of the State
of Indiana, as that line was established by the act of Congress of the nineteenth of
April, eighteen hundred and sixteen; thence due east with the north boundary line
of the said State of Indiana to the northeast corner thercof; and thence south with
the east boundary line of Indiana to the place of beginning. (Twenty-fourth
Congress, first session.)

The above boundaries remain unchanged.

ORIGINAL SURVEY.

The boundary line between Michigan and Ohio was originally sur-
veyed in July and August, 1817, by Wm. Harris. The record of this
survey is contained in manuscript form in the surveying division of
the General Land Office, Washington, D. C., presumably written by
Harris. The beginning of the record is as follows:

Variation 3° 32

Commenced at the North Cape of the Miami Bay made a willow corner 11 inches
diamr. and marked MT on the north side and O on the south from which corner a
point of land bears 8. 57° E. 6 or 7 miles and a point off an Island bears S. 60° E.
6hor 7 miles and the north point of the same island bears 8. 75° E. 6 or 7 miles. From
thence—

Courses & distance. Miles.

S.87° 42’ W, Between the State of Ohio and Michigan Territory.
Chaing
25.00 Along the shore.
1 Corner in the Bay.
Continued
S.87° 42' W, Between the State of Ohio and Michigan Territory
41.00 passed the bay and enter a prairie.

2 Set post from which a Locust 24 inches diam. bears N. 39°
. W. 2,00 Iks. Prairie wet and covered with high grass.
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Continued
S. 87° 42'W. Between the State of Ohio and Michigan Territory
5.00 passed the prairie.
25.00 to an arm of the bay formed by a creek

45.51 passed it ) ) ) e
3 Set post from which a Hickory 9 inches diameter bears S. 31
W. 22 lks. and an Elm 24 inches diameter bears N. 40° E. 18

lks. Land level. )
Oak, elm, hickory—good farming land.

The western terminus of the Ohio-Michigan line is described by
Harris as follows:
S. 87° 42" W. Between the State of Ohio and Michigan Territory

Chains

33.92 To the N. W. corner of the State of Ohio, the corner a pile of stones

from which a beech 14 inches diameter bears N. 37° W. 44 lks. and a
sugar 5 inches diameter bears N. 31° E. 15 lks. and a sugar 9 inches
diameter bears 8. 8° W. 20 lks. Land rich and good for farming.

Harris furnishes no record of how he measured the distance of more
than a mile across the bay or one-fourth mile across Ottawa River.
It was in the middle of the summer and he must have waded it, triangu-
lated it or guessed the distance. In the resurvey made by John Mullett
in February 1842 the bay and rivers were probably frozen and direct
measurements across comparatively easy. The description of the
mile posts set are also very meager, no statement is made of the size
of posts or material from which they were made, excepting for the one
at the initial point on North Cape. No map of the Harris line is on
file in U. S. General Land Office.

RESURVEYS OF 1837 AND 1842,

That part of the Michigan-Ohio boundary line which passes through
T.98., R.7E.to T. 98, R. 4 W., 66 miles in length, was resurveyed
by Andrew Porter, Deputy Surveyor in June, 1837. Four miles in
T. 9 8., R. 8 E. near the eastern end of the boundary line were re-
surveyed by John Mullett, Deputy Surveyor, in February, 1842.
During these resurveys 31 or less than half of the original 71 mile posts
set by Harris were found. No map showing results of these resurveys
is on file in the General Land Office at Washington D. C., excepting
the individual township plats showing connections with section and
quarter section corners adjacent to the line.

A sample of the notes prepared by Andrew Porter, D. S., follows:

T. 9 8., R. 7 E. Mer. (Mich.) o
Survey of the State Line between Ohio and Michigan., Var. 3° 36 E.

S. 88° W. through Seec. 1, on line between Ohio & Michigan.
Chainsg
12.10 pass a small branch, course S. E.

27.50 enter a small wet prairie.
36.50 pass a small creek, Course N. E.
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40.50 leave prairie and enter a field.
66.(_)0 enter the right edge of Prairie.
72.50 pass it
79.80 Intersect line between Secs. 1 & 2. Set Post in cross roads from

which an elm 6 inches diam. bears N 1° < i N
o e 0 S ane ears N. 261° E. 70 lks. dist. (No
N.13° W. between Secs. 1 & 2.

11.75 passed W. oak 36 in. dia.
40.00 passed qr. sec. post.
46.00 State line at a post.
79.21 See. Cor.

Land £ improved S. E. qr. barren prairi
p ) . E. qr. prairie. The Monroe and Perrys-
burg Turnpike passes diagonally through this section. June 1, 18?}:7.

The resurvey of 1842 by John Mullett, D. S., is described by him as

follows:
T. 9 8, R. 8. E. Mer. (Mich.)

sesuggego/o%E Slgate L.lr%e between Ohio and Michigan.

ar. . by satisfact b i i
gebruary e Te ory observation taken in Sec. 6.

et post at intersection of State Line with line bet R
and 8 E. from which a B. oak 20 in. dia. bears N.Virg?’nE. gg(%eﬁis?
dist. and a hickory 9 in. dia. bears S. 33° W. 140 lks. dist.

N.2°W. between range;
Chs. Lks gos T and 8.
6.00 a stream 100 lks. wide course E.
30.00 Road to Maumee 8. 22° W,
31.75 Township corner. '
Land rolling, 2nd rate timber, Hickory, Oak, Elm, ete.
s I'rom State Line measured on Range Line '
S.2° E. between Ranges 7 and 8.
6.27 qr. Sec. post.
7.00 Road to Manhattan, S. 50° E.
21.41 post and Mound.
46.27 Section corner.

Land levell }nostly prairie, 2nd rate.
- tl. QSSt‘,tR.LS E. Mer. (Mich.)
rom post on State Line at intersection of li
- ) and 8 thence on State Line. me between Ranges 7
N. 87° 42" K. in Scc. 6.

9.50 enter W. Wilkinson’s fields and enter Prairi
2050 leave W. Wilkinson's. entor Trame:
51.11 Harris 5 mile post.
80.00 line between Secs. 5 and 6 set post at intersec. from which Burr

Oak 9 in. in dia. bears S. 3° E. 4.35 lks. di i in. i

dia. C%)eaﬁg S AT B 920 ke dist, ist- and o Hickory 6 in. in
and rolling, second rate, W. § mile scatteri

E. $ mi. Prairie, 2nd rate. ’ ering Oui, Aspen, Elm, ote.

N.1°W. between Secs. 5 and 6.
28.00 Section corner on Town line.
Land level, 1st rate Prairie.
S.1° E. between Secs. 5 and 6.
6.54 to gr. Sec. post and leave Prairie.
15.50 a stream course N. K.
46.54 Section corner.

Land rolling 2nd rate, timber W. and Burr Oak, Hickory, Elm, etce

DESCRIPTION OF OPERATIONS.

. T}'le usgal m'e«t}'lod of retracing and resurveying a state boundary
line is by identifying original marks on the ground, replacing them by
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permanent monuments and establishing other permanent monuments
between these identified marks.

In this case practically all of the original marks having been de-
stroyed, the following methods, adopted in resurveying the Michigan-
Ohio boundary line were agreed to at a conference hetween R. C. Allen,
Director Michigan Geological Survey, C. E. Sherman, Inspector Ohio
Topographical Survey, W. H. Herron, Geographer in charge Central
Division of Topography, U. 8. G. S. and 8. 8. Gannett, Geographer
U. 8. G. S., held in Toledo, July 7th; and at another conference in
Pioneer, Ohio, July 26th, 1915, those mentioned above being present
except Mr. Herron.

(1) As nearly as may be line to be relocated as originally staked
out on the ground, and not necessarily run as a straight line from end
to end. '

(2) Existing monuments, fences, highways or other marks, when
agreed to by land owners on both sides as being on the State line, are
to be so accepted.

(3) Mr. 8. 8. Gannett to be in charge of the work as per letter of
July 3rd, 1915, from Geo. Otis Smith, Director U. 8. Geological Survey.

(4) All expenses of doing the work to be paid on vouchers approved
and countersigned by S. S. Gannett. A

(5) All July expenses to be forwarded to C. E. Sherman and paid
by Ohio on regular U. S. Geological Survey vouchers, rubber stamped
or marked “Joint Boundary Survey.” Duplicates to be furnished
Director Allen.

(6) All August and September expenses to be forwarded on Michigan
vouchers to R. C. Allen and paid by Michigan, and duplicates furnished

C. E. Sherman.

(7 Subsequent expenses to be apportioned by 8. 5. Gannett be-
tween the two States so that the total cost to the two States of com-
pleting the work shall be the same. Duplicates of all expense bills
furnished each State.

(8) Field maps of the survey shall be on a scale of 400 feet per inch,
showing preliminary line in red ink, and the location with reference
thereto of existing monuments, buildings, highways, property lines,
and other topographic features (except relief) in black ink.

(9) State line in black ink with distances north and south from
adjacent section and one-fourth section lines given.

(10) From this atlas of field sheets (one mile shown on each sheet)
and the field notes gathered on the preliminary survey, the points at
which monuments shall be planted will be determined by joint con-
ference between S. 8. Gannett, R. C. Allen, and C. E. Sherman.
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(11) Monuments will then b
» ¢ planted, and final report y
S.(§.2>Ga:1\1nett to R. C. Allen and C. E. Sherman port made by
) Not less than $2 . i
o) ot I an $2,000.00 to be reserved for purchase and placing

(18) Final position of : . .
between. P ol monuments with true bearings and distances

(14) Latitude and Longitude of
1 .
hundredth of second. g of all monuments given to nearest

MONUMENTS.

th(l5}3 In. general, plar.lted at each highway and railway crossing of
e state _hne. In particular, for the first 17 miles as marked u
to;()ographlc map at Pioneer conference. o
16) Intermediate monuments i
_ planted 4 feet into the gr

bottom surrounded with concrete 12 inches deep, 2 feet squareg }?llllfld’
sack of Portland cement to each. , e

(17) Western termi.nal monument as per attached drawing.
. (b8) Where State line lies in an east and west road no monuments
o be placed, unless the line angles at some point in the road

(19) Monuments to placed at all angles in state line.

In mqst cases the only feasible method was to accept the measure-
Irzzgzsi rglnlfgr;?lr; ntélel g:;oi;ist of thehGeneral Land Office of connections
, between the s i i
and quarter section corners, north azztesgssh%niﬂ;zrﬁfggsstcSecuo?
;u\}/}iesﬁ. no’cest vias obtained from the Public Domain Commiss(;gr}; 2f
chigan a ansing and has been use ']
Whlch the survey of 1915 is based. Thege iirfrllleect(i)gjlgiieizcgd ared
with ’_che values given on plats obtained from the General LandmOpf?'ired
W‘gshlni’.c;)ﬁn ]1) C. and were found to be identical. °
ne difficulty was quickly encountered i i i
for example according to record of the GenjrallnL:I(li((i)Ig%lfe t’?}i smethOd;
s‘Farts at a given section corner in Ohio and measures nc;rth aué‘;iz(i)r
Jcci}llstzir}ce and fixes a point for the Michigan-Ohio line; according tI(:
e same record of the General Land Office he starts from a secti
corner or quarter section corner in Michigan one mile or one-h l(f% lf)In
(Iiliosl:cth of ﬁrst(;jl c%rner, as the case may be, and measures south the rjeoifil;s
ance and fixes a point for the state li ich differs i
from the point fixed from the first measulllrsrenglltl‘thCllllf itomr;alzzzlaily
Xlents }"all short or overlap by any amount from 1 foot to 200 fl::ei
c.eeptmg the measurement from the south would locate the line i ‘
quite a different place from that located by measuring from t}? oo Ln
After checking the new measurements to be sure the ar‘ “ommees
the method usually adopted is to assume the chain uszd irf ti(;rrsg
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survey was too long or too short and that the error in distance was
thus uniformly distributed throughout the mile, then prorate this
error or distribute it according to the fraction of a mile that the state
line is north or south of the nearest corner.

Example.—T. 9 8., R. 1 E., Section 11, by General Land Office
record from corner sections 10, 11, 14 and 15, it is 4,596.2 feet north
to State line and from corner sections 2, 3, 10 and 11 it is 696.9 feet
south to State line. The sum of these two measurements is 5,293.1
feet. By measurement of survey of 1915 this distance from corner
to corner is 5,395.3 feet, or 102.2 feet longer than by record of General
Tand Office; 696.9 feet is 13.179, of 5,293.1 feet and should be corrected
by 13.179%, of 102.2 feet or by + 13.46 feet="710.36 feet; 4,596.2 feet
is 86.837%, of 5,293.1 feet and should be corrected by 86.839, of 102.2
feet or by+88.74 feet=4,684.94 feet; 4,684.94 feet+710.36 feet=
5,395.3 feet as measured by 1915 survey. The Michigan-Ohio line
is therefore 710.36 feet south of corner sections 2, 3, 10 and 11 and
4,684.94 feet north of corner sections 10, 11, 14 and 15.

INSTRUMENTS.

The following instruments loaned by the U. S. Geological Survey
were used in making the survey of 1915. Transit No. 80 (new) with
circle 6 inches in diameter graduated to 10 feet spaces and read by
vernier to 30 inches; telescope furnished with stadia wires, ratio 1 to
100. Two 300 foot steel tapes graduated to feet throughout. One
100 foot steel tape, with necessary repair outfit. Two red and white
iron transit rods 8 feet in length. One stadia rod 13 feet in length,
plumb bobs, tally pins, ete., completing the usual equipment for running
a transit line. :

A double center fore and back sight transit line was run excepting
where timber, houses or other obstructions necessitated the turning
of deflection angles which were read twice, direct and reverse. This
line may be designated by one of several names, trial, reference, random
or base line and was kept as near to and as nearly parallel to the original
State line as circumstances would permit. This reference line was
sometimes north and sometimes south of the boundary, according to
the nature of the country and obstacles encountered.

TOPOGRAPHY.

The following topographic maps of the U. 8. Geological Survey;
Pioneer, Alvordton, Wauseon, Swanton, Toledo and Maumee Bay,
ineluded the area under survey and were of material assistance in plan-
ning and executing the work. Maps of the four first named quad-
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rangles made in 1911, with a contour interval of 10 feet, showing
timbered areas in addition to other natural and cadastral features, were
found to be very accurate and were especially useful.

Toledo and Maumee Bay quadrangles mapped in 1899 with a contour
interval of 20 feet, although they did not show timbered areas and were
somewhat out of date from a cultural standpoint were likewise useful.

Near the eastern end of the line three good sized streams, Halfway
Creek, Shanty Creek and Ottawa River, which could not be directly
measured across with the 300 foot steel tape, were triangulated. Rail-
roads were conveniently located for base measurement near Halfway
Creek and Shanty Creek and the line was extended across Ottawa
River, 0.3 mile wide, by means of a base measured along the stone
road near the east bank of the river. Numerous bungalows and trees
near this river added to the difficulty of crossing it.

Most of the country traversed was comparatively level, sloping
gradually from the west towards the east; the roughest part being near

the western end. The extremes in elevation ranging from 573 feet

above sea level at Maumee Bay to 1,050 feet near the northwest corner
of Ohio.

At first timber and brush retarded the work; later in the summer
cornstalks 10 to 14 feet in height formed the principal obstacle. Care
was taken to do as little damage as possible to growing crops; the
farmers were interested in having the line permanently established
and offered little or no objection to trespassing on private property,
tramping down corn, oats and wheat and climbing barbed wire fences. _
The unusually wet summer caused the members of the party to walk
many hours through rain, mud and swamps annoyed by hungry mos-
quitoes, but comparatively little time was lost.

DISTANCES.

Distances were measured to nearest 1-100 foot with one of the 300
foot steel tapes held horizontally. Distances to nearest foot were
carefully checked by stadia readings.

ASTRONOMICAL OBSERVATIONS.

Astronomical observations for azimuth were obtained with the
transit by observing Polaris near sundown. Six measurements of
the angle between the star and mark were made with the telescope
direct and reversed in three positions of the circle. Knowing the
latitude of the place of observation and hour angle of Polaris the vertical
and horizontal circles on the transit were set and the star easily pointed
to long before dark. No artificial light was therefore needed to illumi-
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nate the mark or cross hairs. The mark was one of t'he t@nsit rods
held over a station hub tack one-fourth to one-half mile dlSta.I:t cast
or west. Time was obtained from the master c.lock of the W est.ern
Union Telegraph Co. in Toledo and from the rz.nlroads ; & mean time
Howard watch was compared with standard time as sent daily by
telegraph from the U. 8. Naval Observat(.)ry at Washington. Proper
reduction was made for difference in longitude. .

Azimuth observations were made at eleven stations along the bound-
ary line 70 miles in length. Tables prepared by the Genpral Land Office
were used in reducing the observations. The line being nefu"ly east-
west the convergence of meridians is considerable, amounting to 46
1 r mile. .
mclhflses%fe to say in conclusion that the boundar.y line as lald.out and
marked in 1915 conforms as nearly as it it pos'mble to _m‘ake it t(? the
original line, and as located least disturk.)s the tl’d(.)S. of citizens residing
along it, and that with very rare exceptions the citizens of both states
aréfiitgziihat the survey was completed and the final line permar}en‘oly
marked in one season, without using all the funds approprlated is due
in no small degree to the zeal and energy of the assistants employed
on the work, Messrs. L. L. Linton, C. A. Campbell, F. G Sorensen,
R. B. Jackson and R. B. Sherman. Acl.(nowledgment is also due
local surveyors and engineers for maps furnlghed and fa.vor.s extended.

To you commissioners representing Ohio and. Michigan under
whose direct supervision the work was done, I am indebted for many
valuable suggestions and instructions and for having accounts settled

1 ’ . .
pr(;)néssg;tions of the granite posts together with their .geographlc
positions with true bearings and distances between posts will be found

ded herewith.
appen Yours very truly,

8. S. GANNETT.
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APPENDIX.

GRANITE POSTS.

In marking the line a material has been used which it is believed
will last for many years, or even for centuries. Granite monuments
5% feet in length, 1 foot square, with upper 18 inches dressed 8 by 10
inches, were obtained from a quarry at Mt. Airy, North Carolina
and cost $18.00 each delivered. The material is very hard, light gray
in color and should “weather” well in this climate. Each post weighs
about 700 pounds but including the bed of concrete, the total weight
of each in place exceeds 1,400 pounds. Each post is set 4 feet in the
ground so that 18 inches projects above the surface.

The posts are lettered as follows: On north side “Michigan;”’ on
south side “Ohio;” on east side “State Line;” on west side “Post”
with appropriate number.

GEOGRAPHIC POSITIONS.

The geographic position of the northwest corner of Ohio had already
been determined by the primary traverse work of the U. 8. Geological
Survey and the value given on page 52, Bulletin 552 U. 8. Geological
Survey; namely

Latitude 41° 41’ 46.2"” Longitude 84° 48" 21.1” was adopted as the
best available for the western terminal or initial post. With this
value, using distances and azimuths between posts, determined by the
survey of 1915, the geographic positions of posts numbered 1 to 71
inclusive were computed and the results given in the following table.
These positions are based upon the same datum as the engraved topo-
graphical maps of the U. S. Geological Survey covering northwestern
Ohio and southeastern Michigan and agree with those maps.

DESCRIPTION OF GRANITE POSTS.

Western Terminal or Initial Post. At northwest corner of Ohio.
This point falling in a public road, it was not practicable to erect a
monument projecting above the surface. An underground mark was
therefore left as follows: A block of granite 12 by 12 by 40 inches,
relacing a boulder or “nigger head’” buried two feet deep, on east
edge of north-south road. Top of granite block is 12 inches below
surface of road, the base is set in a bed of concrete 24 by 24 by 18
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inches. This granite block is not marked except by a hole one-half
inch diameter drilled three inches deep in center of top. It is 1,169
feet north of center of road east, approximate corner of sections 7, &,
17 and 18, and 1,477 feet south of fence east, the north property line
of E. B. Johnson and quarter corner section 8.

The history of the “nigger head” noted above marking the north-
west corner of Ohio was obtained by Professor C. E. Sherman on
December 29th, 1914 from Mrs. W. A. Saunders, Montpelier, Ohio,
as follows:

The southwest quarter section 8, T. 9 8., R. 4 W., lying partly in Michigan and
partly in Ohio, was patented by the United States to Hiram Russell, who sold it to
Betsy Johnson (Mrs. Saunders’ grandmother) from whom it passed to Aldis Johnson
(in two parcels?), who died in 1897 at the age of 77. Aldis Johnson moved on the
property in 1841 when Mrs. Harriett Johnson (now living at the age of 80 with her
daughter Mrs. W. A. Saunders at Montpelier) was 7 years old.

‘When the farm just east of Aldis Johnson had surveys made in 1869 they dug
up the old rotted stake (about 4 inches of it) from the center of the road and all
agreeing that it was the original monument, Aldis Johnson planted a ‘“niggerhead”
on top of it, which Mrs. Saunders says was there in the middle of the road in 1881
the last time she was there.

It was well known at that time because young folks used to go there to stand in
three states, said Mrs. Saunders. (c. E. SHERMAN.)

Copy made April 22, 1915.

(Latitude 41° 41’ 46.20” Longitude 84° 48" 21.10")
To Post 1, true bearing N. 87° 32’ 12” E. Distance 5,355.7 feet.

WITNESS POST,

A granite post 5% feet long, 12 inches square with top dressed 10 inches square
for 24 inches down from top. Post is lettered as follows; on north side “ Michigan;”’
on south side “Ohio;” on west side “Indiana Line 20 Feet West;” on top “State
Line.” The post is set in a bed of concrete 2 feet square and 2 feet deep and is in
line with an old rail fence east and is 2 feet west of north-south fence on east side
of road and 20 feet N. 87° 32’ 12" E. from underground western terminal post.
Top of post projects 24 inches above ground. Adjoining property east owned by
E. B. Johnson.

(Latitude 41° 41’ 46.20” Longitude 84° 48’ 20.84")

To Post 1, true bearing N. 87° 32’ 12" E. Distance 5,335.7 feet.

POST 1.

On east side of north-south road between Secs. 8 and 9, T. 9 8., R. 4 W. Post
of light gray granite 69 inches long 12 inches square with top dressed 8 by 10 inches
square for 18 inches down from top. Leéttered on north side “Michigan,” on south
side “Ohio,” on east side “State Line,” on west side “Post 1./ Base of post em-
bedded in concrete top projects 18 inches above ground. Post is 1,324.0 feet north
of stone corner of Secs. 8, 9, 16 and 17, and 1,321.3 feet south of quarter corner
Secs. 8 and 9. Adjoining property east owned by F. Beauclair. Adjoining property
west owned by S. Burley.

(Latitude 41° 41’ 48.47” Longitude 84° 47" 10.57")
To Post 2, true bearing, N. 86° 56’ 46” E. Distance 5,306.6 feet.
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POST 2.

i v i 10 T. 98, R. 4 W.
de of north-south road between sections 9 and , LW,
1 1%{51 gg Sfteest1 s%uth of stone, quarter corner between sections 9 and 10, avnd 1,510.0
féet north of center of east-west road. Adjoining property east and west owned

by A. Jefts. (Latitude 41° 41’ 51.26" Longitude 84° 46’ 0.72")
To Post 3, true bearing N. g7° 25’ 05" E. Distance 5,345.6 feet.

POST 3.

i R.4W.
ide of north-south road between sections 10 and 11, T. 9 S, ;
95(9:)1‘3 fe::;c ssé(lil:hOof fence east-west, approximate quarter corner sections 10 arll(ll 11141
1 762.1 feet north of center of crossroads, approximate corner sections 10, 11, :
and 15. Adjoining property east owned by C. C. Snyder. Adjoining property
J. Palmer. ] o ,
west owned by (Lat?oude 41° 41’ 53.63" Longitude 84° 44 50.33")

To Post 4, true bearing N. 87° 53/ 20" E. Distance 5,293.6 fect.

POST 4.

- line between sections 11 and 12, T. 9 8., R. 4. W., on property
of S)n F?Oégll"l??il"li%hff ?;g? south of east-west fence, approximate quarter corner seetions
11 and 12; and 1879.5 feet north of center of east-west road a{)%])rcizmgattle corner
sections 11, 12, 13 and 14. Adjoining property east oxgvne‘d/ by . F. Carl.

* I Latitude 41° 417 55.55" Longitude 84° 43" 40.60")

To Post 5, true bearing N. 88° 18’ 43" E. Distance 5,326.5 feet.

POST 5.

1 1 V d section
¢ north-south road between section 7, T.98,R.3 W., an

12(%{l ?La\s’\t’.SIQd?e%t west of north-south fence; 750.8 feet south of stone, quarter qornv;r

west side section 7; 1,888.2 feet north of approximate southwest corner section 7.

Adjoining property east owned by J. F. Kintigh and adjoining property west owned
by Mrs. Edw. Stickney.

Latitude 41° 41’ 57.09” Longitude 84° 42/ 30.42")
To Post 6, t(rue bearing N. 88° 04 25" E. Distance 10,557.7 feet.

POST 6.

i V., 4 feet
i f north-south road between sections 8 and9 T.98,R.3W,,

wegt? Sfa SIEOSI‘}S}?—SOOLIth fence; 463.0 feet south of quarter corner between sectlonde

and O, fence east-west; 2,194.0 feet north of corner sections 8, 9, 16 and 17. -

joinin;g property east owned by Mrs. John Brubaker and adjoining property west
. W. Hoskinson. ) o ,
owned by J W(La%?tude 41° 42’ 0.57" Longitude 84 fXO 11.33")
To Post 7, true bearing N. 88° 51’ 41”7 E. Distance 5.314.0 feet.

POST 7.

i i LR.3W, on
de of north-south road between sections 9 and 10 T. 9 8., R
nog,rlll giittﬁlf:nge line if extended (no fence 1915); 401.5 feet south of quarter cornelé
between sections 9 and 10, fence east-west; 2,250.5 feet north of stone, corner Ot
gections 9, 10, 15 and 16. Property east owned by D. Klipinger and property wes
| 1. M o 14 1

owned by - K(%l:fitude A1° 42 01.61” Longitude 84° 39’ 01.29")

To Post 8, true bearing N. 88° 24’ 00" B. Distance 5,343.4 feet.

POST 8.

i ¢ north-south road between sections 10 and 11, T. 9 S., R.3 W,
2 fgg‘c ?:gtsé}l?l(?rth-south fence; 28.5 feet north of center of small cree.k S %%2; geez
south of quarter corner between sections 10 and 11, fence cast-west i /3731 eet
north of center of crossroads, corner sections 10, 11, 14, and 15. Property eas
owned by Edward Ayres. FProperty west owned by Mc; Os})orn.ggﬂ
(Latitude 41° 42 03.08” Longitude 84° 37 50. ; )
To Post 9, true bearing N. 87° 4%’ 36" B. Distance 5,273.15 feet.
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POST 9.

On east side of north-south road between sections 11 and 12 T. 9 S, R. 3 W,
2.3 feet west of north-south wire fence 7 138.8 feet south of quarter corner between
sections 11 and 12, fence east; 2,519.2 feet north of center of crossroads, corner of
sectiong 11, 12, 13 and 14. Property east owned by Geo. Resler. Property west
owned by F. L, Drury.

(Latitude 41° 42’ 05.07" Longitude 84° 36’ 41.42")

To Post 10, true bearing N. 89° 41/ 35" L. Distance 5,318.9 feet.

POST 10.

On east side of north-south road, between section 7 T 9 8., R. 2 W., and section
12 R. 3 W.; 2.5 feet west of north-south wire fence; 152.7 feet south of quarter
corner west side section 7, fence east; 2,489.3 feet north of center of road east, south-
west corner of section 7. Property east owned by J. W. Pease. Property west
owned by A. W. Snyder.

(Latitude 41° 42’ 05.35" Longitude 84°-35 31.30")

To Post 11, true bearing N. 88° 16’ 26" E. Distance 5,368.2 feet.

POST 11.

On east side of north-south road between sections 7 and 8, T. 9 S, R. 2 W.; 1.5
feet west of north-south fence line; 2,630.0 feet north of corner sechions 7, 8, 17
and 18, center of crossroads; 2,667.0 feet south of corner sections 5, 6,7 and 8,
center of crossroads. Property east and west owned by G. Lautermilch.

(Latitude 41° 42/ 06.94" Longitude 84° 34’ 20.57")

To Post 12, true bearing N. 88° 277 45" L. Distance 5,322.3 feet.

POST 12.

On embankment on east side of north-south road between sections 8 and 9, T.
98, R. 2 W.; 1 foot east of north-south wire fence; 126.0 feet north of wire fence
east; on line with end of stone road; 1.5 miles north of Pioneer, Ohio. Post is 125.56
feet north of stake and stones, quarter corner between sections 8 and 9 ; 2,532.44
feet south of corner sections 4, 5, 8 and 9, crossroads. Property east owned by L.
Eagle. Property west owned by Dade Cromer.

(Latitude 41° 42’ 08.34" Longitude 84° 33’ 10.43")

To Post 13, true bearing N. 88° 14/ 02" F. Distance 5,295.4 feet.

POST 13.

On east side of north-south road between sections 9 and 10, T. 9 8., R. 2 Ww.;
1.5 feet west of north-south wire fence; 77.0 feet north of center of small wooden
bridge over drain ditch; 274,14 feet north of fence, quarter corner bhetween sections
9 and 10; 2,390.86 feet south of crossroads, corner of sections 3, 4, 9 and 10. Prop-
erty east owned by Earl Conders. Property west owned by D. Lenabarger.

(Latitude 41° 42’ 09.95” Longitude 84° 32¢ 00.65")

To Post 14, true bearing N. 88° 04’ 06" E. Distance 5,299.2 feet.

POST 14.-

On east side of north-south road between sections 10 and 11, T. 9 S, R. 2 W. ;
2 feet west of north-south rail fence ; 303 feet north of center of small bridge; 396.7
feet north of east-west fence, quarter corner between sections 10 and 11; 2,252.3
feet_south of crossroads, corner sections 2,3, 10 and 11.- Property east owned by
D. Rediger. Property west owned by Wm. St. Johns.
(Latitude 41° 42’ 11.71" Longitude 84° 30/ 50.83")
To Post 15, true bearing N. 87° 57 597 E.  Distance 5,236.1 feet.

POST 15.

On northwest embankment of east branch St. Joseph River on line between
sections 11 and 12, T. 9 S, R. 2 W.; 39 feet north of old rail fence west; 556.2 feet
north of fence east, quarter corner between sections 11 and 12; 2,091.8 feet south
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of cross roads corner of sections 1, 2, 11 and 12.  Property east’owned by E. Falkner.
g ne 1. Wheeler. ) - ,
Property west ?I‘j;t??ugg 41° 42’ 13.54" Longitude 84 29’— 41.857)
To Post 16, true bearing N. 89° 43’ 20" E. Distance 5,331.4 feet.

POST 16.

On east side of north-south road bet\\;eefn SteCtiO? 1;2 Egrft}hss.é)&hgf:gé .zué%;f}ctf-le(:%
7 R. 1 W.; 5 feet north of fence east; 2 feet west o Jor 9é0 uth fence; 667.4 feet
ast, quarter corner west side section 7; 1, .
?no rctel;iltoefr fgfn ﬁga?iésg northwest corner of section 7. Property east owned by Joel
oty W ed by S. Kurtz.
Marzoll Pro?%&itﬁﬁ:ﬁﬁ‘gnﬂ’ 1:}3’.79” Longitude 84° 2_8’ 31.57")
To Post 17, true bearing N. 88° 15 06” E. Distance 5,208.0 feet.

POST 17.

i 98, R.1IW, 2{feet
st sl f th-south road between sections 7 and 8 T s s
we(ggl (?fa ‘Sr‘lcoilt(ﬁis%ultlﬁrfcnce. Post is in line with north plz)xrz oefeljl%.s e%ﬁ é\r/{gff?‘saltl)grg:
i g rth of east-west fence, quarter corner betw 0 H
{t8ils78£)o%eétf:;flt?10(l>f stone in center of road, corner sections 5, 6} 71kand 8. Property
east owned by A. E. Myers. Property west owned bgf C./ Wa, up.
“ (Latitude 41° 42’ 15.35” Longitude 84° 27 229 )
To Post 18, true bearing N. 87° 35’ 17" E. Distance 5,096.0 feet.

POST 18.

1 ; f road
i nter of territorial road extended west; 90.7 feet west of center o
no?trlll I;I;edofa(ijle fzgce running south which marks line betwee%v sectgr_xs gfiggngérg}l
98, R.1W. Itison south side of road which runs W. AN.E .Ban altsh
of east-west wire fence. Adjoining property owned byo - B 8eglr/1 .
(Latitude 41° 42’ 17.46" Longitude 84° 26 15.f )
To Post 19, true bearing N. 88° 13’ 07" E. Distance 11,397.3 feet.

Note regarding adoption of state line through sections 9 and 10, R. 1 W.

' i tate line for the
"he < f the road through these sections was adopted as s
fol}olz\?irfger;gzrsozls e(i) By certified cfopyﬁ)f éftgs of 1837% s[l)laljl“,teszsicféi?)?lr?iv ffétfgf
D. 8., his line follows Indiana road for aing in wes f sec 1 and fo
» di i 1 of 170.48 chains =10,251.68 feet.
whole distance through sections 10 and 9 a tota ; ~10,251.68 feot.
ners on each side of road pay taxes for property
t(;g) hz/}il(l}hfilé(;gegigrdogl south side to Ohio. (3) See statement Claude P. Stevens of
Waldron, Michigan herewith.

Waldron, Michigan, July 31st, 1915.

S. S. Gannett, o
Morenci, Michigan.

DeYazuSI}rlzetter to the County Clerk has been sent to me for a reply. In answer I

i i i T.98S,R. 1 W.

h ter of the public road in sections 9 and 10, T. 9 8., - R

ViVlO 1;111(%1:: Bgsll;?}f 1c;)f eV(\}feaIIldron is considered the dividing line between Mlchlfgan and
Oznio. The state of Michigan has repaired the road and built the bridges for more

] i h longer I cannot tell
than thirty years but how muc g Yo ialy,

Claude T: Stevens,
Supervisor.

Original copy of above letter filed in field note book No, 2.

i i i i f hat measurements of
h that conflicts with the above is the fact ¢ 1
cor?r?eect(i)grllss’ §f lsI}c%te line with land corners north and south, make the stlatel %glgf 71
feet south of center of road at west side of section 9 and appro%(lmaftey ee
‘south of center of road at east side of sectlon 10. -
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POST 19.

On line with center of territorial road
) it extended east; 51 feet nort

gcérgetre gtf ls%% ?}?l;sfe \:)ifrg?gﬁ“ 1nslir ;24? feet south of ceﬁter of roa?irr}tlliisi;zfn%%gé:asit?

] ’ ! ¢ . }
beionging oo o of yrire fen ¢ east; 2 feet west of north-south garden fence; on land

(Latitude 41° 42 20.94” Longitud ° 5.65
. : 42 . e 84° 23’ 45.65"
To Post 20, true bearing N. 88° 34’ 26" E. %)istance 4,4?2.&1})‘6662 )

POST 20.

On east side of north-south road he i
A e of sout tween sections 11 and 12, T, 9 {
?sngn( e‘Ls(t: gf gi(itcnf, 2 feet north and 38.5 feet east from 10 inch ]hici{c?r; "trle%(; VIUXZ};
s on ésrld8119§ (;&glie road. Post is 1,250.48 feet south of stone, corner Sections
A’dj’o ining pro;)]e b ea.ftzol;erﬁg dn(l))rthHOf I:quarter corner between seétions 11 and 12.
b Mrang propory $ y H. L. Bender. Adjoining property west owned
(Latitude 41° 42’ 22.04” Lon itude 84° 227 v
To Post 21, true bearing N. 88° 30’ 35" E. gDist:fnce 5,2(?0.&16&?0 )

POST 21.

On east side of road which follows Michi idi
) gan Meridian ges 1

Sgic 1§V e2;c2 _fcfleet fwest of north-south wire fence. The dis’ta%ig ar%e;sﬁédarédt;rryz.
alor %14 3 fsl te o Ts}el)ctllnon 7, R. 1 E. showed the excessive error of 144.4 feet in 1 milesz
and 114.8 aee(zi %n ,Te}el alf mile from quarter corner west side of section 7 to corner
sections § nth' . e land office distance being short. Using the adopted method
s alix R I%d 1186 gérgg,ffgtstn i%ﬂvlva:i set 1,16055‘22 feet south of stone, corner sections
‘property both east and west owned b(;u%‘r. %.C%Igrgégslzrf ide section 7. Adjoining

o P (Latltudg 41° 42’ 23.42" Longitude 84° 21’ 35 54")

o Post 22, true bearing N, 87° 58 06” E. Distance 5,010.4 féet

POST 22.

In sevtion 7 T. 9 8., R. 1 E.; 57 feet south i
‘ . R. . of wooden stat i
Wabash R. R. and 1 foot south,! southeast of fence sepaigtfngtergnz 'ilgnfb%ard‘ i
road from that of E. Benson. property of the rail-
. (Latitude 41° 42’ 25.17” Longitude 84° 20/ v
To Post 23, true bearing N. 87° 58’ 26” E. Distance 3,715.22?g5e%.>

POST 23.

On east side of north-south road between section
bh-s > > s7and8T.98., R. 3 mi
i‘(z)eus%ho?fng/rl'yl?ss%llll’t ﬁ%lthg?n. Poist is g feet west of 30 inch oak ’tl}zelalr?('f ggﬁ%ﬁ
f - wire fence. It is 889.7 feet th of = r
approximate corner of sections 5, 6, 7 and 8 andsoll,l777(.)3 ?sgt&gogghe?)?tfzgcsg i«?a%’
quarter corner sections 7 anod 8. Property east and west owned by I. Snyder o
. (Latitude 41° 42’ 26.47" Longitude 84° 19’ 40.58%) >
0 Post 24, true bearing N. 87° 55’ 58" 5. Distance 5,423.8 feet.

POST 24.

On east side of north-south road between secti
¢ ¢ tions 8 and 9 T. 9 S., R. ;
ie(:)e;tn ge:‘g (251 ;l:;til_%OlISth Wérg felnggé 8f;ost 1s 834.2 feet south of center ’ochr;ssEiga(l;lf
y and 9; .8 feet north of quarter cor b ions
gorner sects s 5 1, S s q ner between sections
Mo roperty east owned by 8. J. McCrilles.  Property west owned by Geo.
o (Latitude 41° 42’ 28.40” Longitude 84° 18’ "
To ‘Post 25, true bearing N. 88° 01’ 32" K, gDistance 5,269.12%;3%.)

POST 25.

"On east side of north-south road between secti
¢ € h-s ] tions 9 and 10, T. 9 S, ;
lfjeet i/)ve»t of wire fence; 888.9 feet south of fence east, accepted for 50 ye’au%als s}?alc’tilolg
ne between sections 3 and 10; 1,779.1 feet north of east-west fence, quarter corner
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between sections 9 and 10. Property east owned by E. A, Perry. Property west
owned by M. B. Cooley.
(Latitude 41° 42’ 30.19” Longitude 84° 17" 19.69")
To Post 26, true bearing N. 87° 15’ 48" E.  Distance 5,288.6 feet.

POST 26.

On east side of north-south road between sections 10 and 11, T. 9 8, R. 1 E.;
2.3 feet west of north-south wire fence; 26.0 feet north of wire fence west; 710.36
feet south of stone in road opposite fence west, corner sections 2, 3, 10 and 11;
4,684.94 feet north of iron washer above stone in crossroads, corner sections 10,
11, 14 and 15. No evidence of any stone, fence or other mark for quarter corner
between sections 10 and 11 and point on state line was determined from the two
section corners noted above. Property east owned by Edw. Cone. Property west
owned by John Schaffner.

(Latitude 41° 42’ 32.68” Longitude 84° 167 10.04")

To Post 27, true bearing N. 88° 21’ 40" E,  Distancc 5,545.2 feet.

POST 27.

On east side of north-south road between sections 11 and 12, T. 9 8., R. 1 E,;
1.2 feet west of north-south wire fence. Post is 108.5 feet south of center line of
track Toledo & Western R. R.; 88.7 feet south and 46.0 feet east of vitrified sewer
pipe in which corner fence on west side of road marks limit of right of way Toledo
& Western R. R.; 371.0 feet, south of center line of track L. 8. & M. 8. R. R.; 588.3
feet south of iron pin center of road, corner sections 1, 2, 11 and 12. From iron
pin, 8 inches below surface of road, it is 33.0 feet southwest to corner fence.
Post 27 is 2,054.3 feet north of east-west fence, quarter corner between sections 11
and 12. Property east owned by Miles L. Wolcott. Property west owned by

A. J. Onweller.
(Latitude 41° 42 34.24” Longitude 84° 14’ 56.96")
To Post 28, true bearing N. 88° 19’ 53" E.  Distance 5,195.3 feet.

POST 28.

On east side of north-south road, between section 7, T. 9 8., R. 2 E., and section
12 R. 1 E.; 1.5 feet west of north-south wire fence; 463.0 feet south of stone at west
corner sections 6 and 7, R. 2 E.  The section corner stone was found 24 feet below
surface of road, vertically over it was placed a cement sewer pipe 18 inches diameter
and 2 feet long, with an iron pin 2 inches square and 30 inches long directly over the
stone. From stone at section corner it is 57.0 feet N. 64° 30’ E. to soft maple 2 feet
in diameter, and 55.4 feet S. 27° E. to soft maple 3 feet in diameter. Post 1s 2,182.7
feet north of quarter corner west side of section 7; 0.7 mile southwest of Morenci
Michigan. Property east and west is owned by M. Seeley.

(Latifude 41° 42’ 35.73" Longitude 84° 13" 48.49")

To Post 29, true bearing N. 87° 59’ 10”. Distance 5,553.7 feet.

POST 29.

On east side of road in northwest quarter of section 8, T. 9 S, R. 1 E.; 0.5 mile
south of Morenci, Michigan. Post is 267.1 feet south and 361.5 feet east of iron
hub in tile, corner of sections 5, 6, 7 and 8; from iron hub in tile 3.8 feet northeast
to blaze on buckeye tree and 19.9 feet west to blaze on butternut tree. TProperty
owned by V. Baldwin.

(Latitude 41° 42’ 37.65" Longitude 84° 12 35.32")

To Post 30, true bearing N. 88° 01’ 18" E.  Distance 4,881.0 feet.

POST 30.

On east side of north-south road between sections 8 and 9, T. 9 S, R. 2 E. Post
is 36.7 feet cast and 15.0 feet north of 2 foot hickory tree which is on west side of
road. Post is 210.85 feet south of corner of sections 4, 5, 8 and 9, section corner.
marked by wood stake and bricks below surface of road, in line with fences east
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and west. Post is 2,437.85 feet north of quarter betw i r

east owned by W. Gee. Property WQS(% owned ebzeff.l Sé(ifflleosl.lsgand - Property
i .. (Latitude 41° 42" 39.31” Longitude 84° 11’ 31.01")
To Post 31, true bearing N. 87° 40’ 20” E. Distance 5,313.7 feet.

POST 31.

On east side of north-south road between 1
C S0 sections 9 and 10, T. 9 S. . ;
Zfl 1f.0 feet north of center line of track of Toledo & Western R. R.; 143.81 ]feIét SZOIEH
0 ! enFe west and row of trees east in line with corner sections 3 4 9 and 10. No
S\%:}celqiﬁr;gfggglde atl;tetr digging up road. Post is 2,502.9 feet north of fence east-
st, rter corner between sections 9 and 10, e 4
Property west owned by F. Martin. ! Property east owned by H. Deyo.
(Latitude 41° 42’ 41.30” Longitude 84° 10/ 21.00"
Lo Post 32, true bearing N. 87° 33’ 25" E. gDistance 3,981.2 fc%%)

POST 32.

On cast side of north-south road in section 10, T. 9 8§ ; 5 mi
north-south line between sections 10 and 11; 99.8 feet, SS{{‘G}I};)fZ f]eznéeo ;ZtmlleP;geSeﬁ'? '
east owned by Ben Pots. Property west owned by Sarah Mann . pery

1 (Latitude 41° 42 42.98” Longitude 84° 09’ 28.43")

To Post 33, true bearing N. 87° 31’ 58” K. Distance 6,546.7 feet,

POST 33.

On north side of “ T road east; 34.3 feet east and 17.8 £ i

;34 8 feet north of

1% 2, lhar}d 12, T.95, R.2E. Section corner is marked by brick 1 f(())ot? %rerllgfvsses;c%ggs

ioncliloeas éi;rrln lelilegr )“2:95}} fetnge gfgs]t: Il?jrom section corner to center of oak stump (30

‘ eet S. 5. S 7 4

e o) A et S 5 roperty east owned by J. H. Turner. Property
. (Latitude 41° 42’ 45.76” Longitude 84° 08’ 02.20"
To Post 34, true bearing N, 87° 40/ 06" L. %)istance 5,344.7 f.eze(z.)

POST 34.

On north-south wire fence line between section 6, T i
. On : S .98, R.3E, and
’Slt 9 ;5..,‘1_{. 2 E.; 126.07 feet north of stone at west ’corner séctions 6’a?1ré1 7561%10;]21’
no(;?}? ;bn :inggir%f};]er o}f) e?s’&w.esg rg)zaldglffoot below surface and is in line Wiéh fenceé
E . Post 34 15 2,521.3 feet south of quarter ¢ v i i

6. Property east owned by J. Sanford. Property &’est ownggnls; %e%nslll(tiﬁ section
N " (Latitude 41° 42 47.90° Longitude 84° 06/ 51.79") '
o Post 35, true bearing N. 87° 14’ 00” K. Distance 5,289.8 feet.

POST 35.

On east side of north-south road between sections 5 and
6, T.98,R.3 E,;
geet north of stone near center of crossroads corner sections 5. 6 S7, aiduSEé ??g? é
eet south of quarter corner between sections 5 and 6. Post is 1.5 feet, west, of
north-south wire fence and 11.9 feet north of 12 inch burr oak tree. Propert east
owned by J. C. Kellogg. Property west by J. B. Smith. ' porty eas
(Latltudf.a 41° 42’ 50.42” Longitude 84° 05’ 42.13"%)
To Post 36, true bearing N. 87°.42 37" E. Distance 5,293.7 feet.

POST 36.

On north-south wire fence, line between sections 4
s and 5, T. 9 S, R. ; i

gggzﬁe%r% gﬁgp:rty of 1;& Mtc.Gurir west and H. C. Rathbun east. Si’?st ?s%ééiog %'g(la%
T orner of sections 4, 5, 8 and 9 which was marked .

;r; r(/;ﬂ%n’scgfl t(ilf ftelrllrce: s‘cﬁnes1 1.5dfeet, é)’elovi; surface of east—weaéi foagyaghdigol?fe ngazltiﬁ

orth- f . eplaced wood stake with an iron pin 1 inch
long. Post is 2,259.8 feet south of quarter corner betw%en seleggimlssq ia;g; I;')d 1 foot
. (Latitude 41° 42’ 52.50” Longitude 84° 04’ 32.39") )
To Post 37, true bearing N. 87° 05’ 24” E. Distance 5,330.4 feet.
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POST 37.

On east side of north-south road between sections 3 and 4, T. 98, R. 3 E.; 1 foot
west, of north-south wire fence. Post is 541.5 feet north of center road, approximate
corner of sections 3, 4, 9 and 10 and 2,102.5 feet south of quarter corner between
sections 3 and 4. Property cast owned by Sylvester Green. Property west owned
by Geo. Poats.

Note: Dug hole 3 feet deep and 10 feet in diameter but could not find stone
or other mark for corner of sections 3, 4, 9 and 10.

(Latitude 41° 42’ 55.17" Longitude 84° 03’ 22.20")

To Post 38, true bearing N. 87° 52’ 24" B, Distance 5,303.5 feet.

POST 38.

On east side of north-south road between sections 2 and 3, T. ¢ 3, R.3E; 15
feet west of north-south wire fence; 652.3 feet north of center of crossroads, a,pProxi-
mate corner of seciions 2, 3, 10 and 11.  Dug hole £ feet deep and 8 feet diameter
for seotion corner mark but eould not find any; 1,993.7 feet south of fence east,
quarter corner between sections 2 and 3.  Property east owned by G. A. Trucken-
brod. Property west owned by A. W. Burry.

{Latitude 41° 42’ 57.11” Longitude 84° 02" 12.32")

To Post 39, true bearing N. 87° 55’ 34” E. Distance 5.305.5 feet.

POST 39.

On east side of north-south road between sections 1 and 2, T. 9 8, R. 3 E.; 1.3
feet, west of north-south wire fence; 743.1 feet north of approximate corner sections
1, 2, 11 and 12, center of road and bridge west. According to oldest inhabitants
section corner stone has been lost as corner comes at intersection of Bear Creek
with crossroads. Post 1,882.9 feet south of east-west rail fence, quarter corner
sections 1 and 2. Property east and west owned by V. Burg.

(Latitude 41° 42’ 59.00” Longitude 84° 01’ 02.41")

To Post 40, truc bearing N, 89° 26’ 55” K. Distance 5.257.9 feet.

POST 40.

On cast side of north-south road; 1.5 feet west of north-south wire fence. Post
is directly east of south wing of Geo. Hoadley’s residence and is 968.4 feet north
of fence east and eenter of road west, approximate corner of sections 6 and 7. This
section corner is in low wet ground near Bear Creek and mark could not be found.
Post is 1,620.6 feet south of quarter corner west side section 6 T.98,R.4E. Prop-
erty east and west owned by A. A. Hoadley.

(Latitude 41° 42’ 59.49” Longitude 83° 49’ 43.09")

To Post 41, true bearing N, 87° 50’ 277 E. Distance 5,976.5 [eet.

POST 41.

On east side of north-south road between sections 5 and 6, T. 9 8., R. 4 E.; 3 feet
west of north-south rail fence; 1,080.1 feet north of east-west fence stated by L. J.
Newton, a resident of many years, as having been accepted as line between sections
6 and 7 and sections 5 and 8. No stone found by digging at corner. _Post 1,495.9
feet south of fence west, quarter corner between sections 5 and 6. Property east
and west owned by S. M. Newton.

(Latitude 41° 43’ 01.71" Longitude 83° 58’ 34.34")

To Post 42, true bearing N. 87° 45’ 41" E.  Distance 5,222.5 feet.

POST 42.

On east side of north-south road between sections 4 and 5, T. 98, R. 4 E,; 1.8
feet west of north-south wire fence; 4.3 feet north of an opposite fence running
'N. 85° E.; 1,201.6 feet north of stone in road corner sections 4, 5, 8 and 9, T.9 S,
R. 4 E.; 1,310.4 feet south of fence west, quarter corner between sections 4 and 5.
Property east owned by M. Fairbanks. Property west owned by Geo. Haffer.

(Latitude 41° 43’ 03.72" Longitude 83° 57" 25.53") -

To Post 43, true bearing N, 87° 46’ 42”. Distance 5,369.0 feet.
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POST 43.

On east side of north-south road between sections 3 and 4, T.98,R. 4 E.; 2 feet
west of north-south wire fence; 61.5 feet south of 36 inch elm troe which stands
on west side of road; 1,295.2 feet north of fence west, corner sections 3, 4,9 and 10;
3,778.4 feet south of stone in road, corner of sections 3,4, 33 and 34. From section
corner stone 18.4 feet southwest to hole cut in top of south wing of concrete culvert
and 18.5 feet northwest to hole cut in north wing of same culvert. Property east
owned by J. Thomas. Property west owned by W. O. Clark. Dug hole 10 feet
diameter and 3 feet deep for quarter corner between sections 3 and 4 but no evidence
of stone or other mark found. Connection was therefore made with stone at
corner of sections 3, 4, 33 and 34 as noted above.

(Latitude 41° 43’ 05.77” Longitude 83° 56’ 14.79")

To Post 44, true bearing N. 87° 37’ 12" E. Distance 5,253.6 feet.

POST 44.

On east side of north-south road between sections 2 and 3, T.9S,R. 4E,;05
mile northwest of Metamora and 1.5 feet east of north-south wire fence. Post is
1,492.8 feet north of stone in road corner sections 2, 3, 10 and 11. Boulder 6 inches
below road surface 95.7 feet northeast of northeast corner M. C. Gates house; 45.7
feet northeast of maple tree (four trunks); 76 feet north northeast of 2 foot wild
cherry. Post 1,074.5 feet south of stone in road, quarter corner between sections
2 and 3 which is 1 foot below surface of road 2 feet north of wire fence and opposite
center line of bridge north; 19.5 feet southwest of mark on top of east wing of bridge
and 19.5 feet southeast of mark on top of west wing of bridge. Placed 1% inch
gas pipe and bricks above boulder. Property east owned by Wm. Hayman. Prop-
erty west owned by O. E. Hendricks.

(Latitude 41° 43’ 07.92” Longitude 83° 55’ 05.58")

To Post 45, true bearing N. 87° 20’ 20" E.  Distance 5,260.5 feet.

POST 45.

On east side of north-south road between sections 1 and 2, T.98,R.4E.;1foot
west of north-south wire fence; 0.5 mile northeast of Metamora. Post 1,673.72
feet north of stone in road corner sections 1, 2, 11 and 12. Stone close to surface
of road; 20 feet west of anchor post of fence east; S. 85° K. 34 feet to 20 inch elm.
Post 897.78 feet south of 2 inch iron pipe, quarter corner between sections 1 and 2.
Pipe belled at end, set in bricks, 17.5 feet northeast of center of top of north wing
concrete culvert and 35.9 feet west of anchor post of fence east. Property east
owned by Tom Irwin. Property west owned by Peter Farnsel.

(Latitude 41° 43’ 10.33" Longitude 83° 53’ 56.29")

To Post 46, true bearing N. 89° 09’ 27” E. Distance 5,194.6 feet.

POST 46.

On west side of north-south road between sections LR 4E and6, R.5E,T.9
8., on north-south fence line; 0.5 mile north of Treadway. Post is1,744.9 feet north
of stone in road, west corner sections 6 and 7. Stone 10 inches below surface in
center of road, in line with fence east and west; 26.6 feet east of anchor post of fence
west. Post is 829.1 feet south of quarter corner west side of section 6, stone in center
of road, 10 inches below surface. In line with fence west; 38.8 feet east of anchor
post fence west. Property east owned by J. Rinhart. Property west owned by Tom
Irwin. Note.—The fence west, property line between W. Iffland north and Tom
Irwin south, and pointed out by them as being approximately on the state line is
65 feet north of state line as determined from the General Land Office record of
1837. Residents (J. Rinhart and Wm. Iffland) agree that said fence is compuratively
new and has been moved at least 10 feet north within the last eight years by Tom
Irwin in the absence of Wm. Iffland. The General Land Office measurements
with error prorated was adopted, as the stone, corner of sections 1 and 6, and stone,
quarter corner between sections 1 and 2, were both found. J. H. Rinhart states
he has paid taxes on all his buildings in Michigan for 14 years. His house now
comes in Ohio, but accepting the fence between Irwin and Iffland referred to above,
would locate most of his barn in Ohio also. .

(Latitude 41° 43’ 11.08” Longitude 83° 52 47.80")

To Post 47, true bearing N. 86° 23’ 10" E. Distance 5,822.5 feet.
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POST 47.

-een sections 5 and 6, T. 98, R. 5 K.; 1 foot
ast si ‘th-south road between scetions o & , T 98, R 51,5 1 foot
y Qn efdwt i‘ﬁligitlﬁ);;il fence. Post 633.6 feet south of s‘ron'e n 30{1,(1{ (}uiltxt(fl ffffﬁgi
BQM"O nn(‘)écth;hc 5 and 6. Stone 1 foot below road surface; 23.0T (e\v(gti)xfi)déncé ox
pgts\t‘eocf f?:ncc \\'zést and 28.0 fee;r, fro(lin ar}chor é)?ftt ;)nfdfi:l((; gisri‘pa;t  evidence of
oy * sections 5, 6, 7 and 8 found or fence cast ¢ est . s St from
wlniil(ﬁ((S)(lilclt(‘ll(‘m(:nl)\" " Post 1,385.6 feet north of center line Toledo &
quarter corne S

: : - T e Creck. Prop-
R. R. tracks; 1,116.6 feet north of center line of bridge over 'Lcllglilicrl%é(;ﬁho‘ rop
'ty ¢ fL \L',nozi by D. A. Lathrop. Property west 0)\;11@_(1/ ‘yl 108”)
erty east on '(Latitude 41° 43’ 14.70” Longitude 83° 51’ 51

To Post 48, true bearing N. 88° 31’ 49" B. Distance 5,232.6 feet.

POST 48.

sections 4 and 5, T.95, R. 5 1; opposite

Om west side of porthesonth rod rken Post 2,104.0 feet north of corner sections

1 at =4 1 1, rke 7. ¢ 1 N
ZTH; fSCIelL(I}degSltn %e?rlrirg\lleprz)(i)htf}éci) f()llftc by yslx residents azaccedptyed (t:(o);l;eg 5 51 f:z)sgt A:&:L
et ; e q » corner 1 sections 4 and 3, stone od.0 1&
Frer SOUt}ll (‘)ft ‘?torz)?l %iztrtgildgoégl ii)a%ét“(eﬁn eqaLst the state line divides ﬁhe };hoggé’rclyt
N popial hlee n fhe /south from that of J. R. Lathrop on the n01i;c, - A s]cction
o oy o : owr d by M. B. Sanderson. Note.—The state line t‘ll(ﬂllg Jeetion
prOTpClgySwef{t %Wﬁe hag k;eén in dispute for many years. T he sevelavC asnin wners
o both ides of th;z line have had numerous law suits and va.xllto? i;lrth(),‘/ e
f(?cat% asliné acceptable to all. Abﬁut f1907 i?efgﬁgeag\?;t?él]aé al(éompromise e
1 (war ; ce- hs of a mile cE: ;
P ﬁe& St‘wael dbg(c)}ntgz;gpf?clg tb:r those most interested, viz., J. R4 {;;Sthggé)ﬁ
line, and 145 Sller)L Tord and Jean Ford. This fence _th.rough section ) ;ASQ con
Yo L(?tbhlo‘r%\ sin‘v‘ey of 1015 as the final line beeause 1t 1s less hz;b,lte toI{,zks X
B tg— ‘fliture than a line established either north or south odl{. s
g;ltfes ;nnérfh of a point on state line on west side of section 4 is licnl(? o eést rom
Gen(;(;z;l Laﬁd Office records and 75 feet north of a point on state lne
of section 4 determined from the same record. ez 5 22.21%)
(Latitude 41° 43’ 16.02" Loﬂngltudg 8 '\13‘38 2
To Post 49, true bearing N. 88° 117 10" E. Distance 5,5505. .

POST 49.

\ 0. 1.5
i 3and 4, T.98, R 5K,
ot f th-south road between sections , R.5 B
f (t)n Z:Sto?lg?)r(t)hj;gath wire fence. Post 307.6 feet south of st(%ngf gll‘:?}; oer ol
lf:tw‘gen sections 3 and 4. Stone at surfacte off froad, gﬂésieet lx)\‘r)esst e P orth
26.5 feet cast of anchor post ot fence west.. 2051 Leet moy
f)%necaesfjszsirflgnce corner sections 3, 4, 9 and 10.  Property east and west ow

R. W, Patten. ) , , ode 830 497 11857
Latitude 41° 43’ 17.68 ”Longl uc .
To Post 50, gcrlgxlolbeeuring; N, 87° 33/ 26” E. Distance 5,032.3 feet

POST 50.

i : 3 .5 E. Post

On east side of north-south road between sections 2 and 3, T: % e:qt‘\;v(iniections :

n°ef -t south of stone opposite fence west quarter corner ween S T

v e}(j:‘ St 2‘4‘34 3Afeet north of approximate corner sections z, 50 S 0

and 3. 1 80?.%]]0' 10 feet, 2 fect deep but found no trace of corne;"lsecreek YPr,op-

Dl:igllio ePosCt 1 8%1.3 feet,7n0rth of center line of bridge over 'I;lelgml (53 - Bétes.

o st oy ned by Perry Leonardson. ~Property west owne b 25”). .
eIty east OWRe iitudo 41° 43’ 19.79" Longitude ¥3° 48 0555")
To Post 51, true bearing N. 88° 15’ 03”7 E. Distance 5,630. .

POST 51.

i g, T S, R.5

n sections 1 and 2 T. 9 S, R,
t\%zztern R. R., Adrian branch ; 0.5 mile
h of stone, quarter corner between

t side of north-south road be
E.erl‘z.?asfeet west, of west rail Toledo & ’
north of Allen Junction. Post is 123.45 feet sou
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sections 1 and 2; 2,482.05 feet north of approximate corner sections 1, 2, 11 and 12,

Property east owned by W. Wright. Property w. ;
d b . y west owned by 1. Str
.. (Latitude 41° 43’ 21.48" Longitude 83° 26’ gl.Si%”S)mong.
To Post 52, true bearing N. 87° 42/ 25" . Distance 5,024.7 feet.

POST 52.

On east side of north-south road between 1 i
. st side ; be section 1, R. 5 . and section 6, R.
;,[t;)r?es. E; géitlenrﬂio?(r)lg}l (?f ?mlfc# Siding. Post 44.0 feet south and 221.(())nfeétRea(sibEé)'f"
stone, flaaster WﬂsonA“ est side of section 6. Adjacent property east and west
(Latitude 41° 43’ 23.46” Longi ° 45 45,127
i} ; ) 43’ 23. gitude 83° 45’ 45.12
To Post 53, true bearing N. 87° 50’ 42” E. Distance 37()9;2 fe>et.

POST 53.

On west side of north-south road between i 5 S i
: g sections 5and 6, T. 9 S, R. 6 K. sl
19;(3 Ist:ﬁg i%:?% fni? c%n‘,er of ggaéd% stated b%r Edw. Ward to mark line bet(viggr(l)cﬁ:
: - Bnapp; 50.2 feet east of 2 foot elm tree on property li
23; tl; rlahr:l\ Kélapp and Edw. Ward to have been accepted for 40%'651"3 o¥ rﬁ;?esgztgg
E’) e in §d g Olgh 2,558.0 feet, to center of crossroads, approximate corner of sections
o2& o orth 2,567.0 feet to center of crossroads approximate corner sections
28 Fra{;rll{ o State line west divides the property of Edw. Ward on the north
A e pp on the south. Adjacent property east owned by David
(Latitude 41° 43’ 25.35" Longitude 83° 44’ 37.08"
To Post, 54, true hearing N. 87° 17/ 217 B Distance 5,400.1 fé%%.)

POST 54.

Two feet west of north-south wire fence on line b i
WO it ¢ ¢ etween sections 4 and 5, T. .
é%.h(,)aﬁ; 4.% feet northwest of 20 inch elm. One mile west by 0.5 mile nort%sof
]}é Vo t}(is1:f2,482.7 feet south of stone, corner sections 4, 5, 32 and 33. Stone
e o { o hcen’cer line east-west road on line with north-south fence. Post
a2 ofe no?rt of stone, corner sections 4, 5, 8 and 9. Stone 6 inches below
Tartace hilgl)(acd) d yse;n(zlveé‘i Ii%?f;’leiofltt(ﬁl% gnfd is ? 6° (approximate) W. 47.0 feet from
¢ 8 eet from another 18 inch hi
on property of Frank szgler. Property east ownedﬂée; l\lﬁ'sl.nff hsléilc(l)(l(l)r v Post
To Post (Latitude 41° 43’ 27.87” TLongitude 83° 43’ 26.85")
0 Post 54A, true bearing N, 88° 00’ 44” E. Distance 4,122.9 feet.

POST 54A.

A concrete post of the Lake Shor ichi

p r * : e & Michigan Southern R. R. on t 1
ﬁglrfoagr flght of way in section 4 T. 9 8., R. 6 E. on north line of Sylvau‘:;:,scorli)lgrgf
o ‘l?l\ﬁgit”lsogligftuhla;ngl fl(])?}mlpe}and projt}elcts about 8 feet above ground.

. ¢ ) i0” on south. This post replac

]rlggzt asri)fi l;}sr 1’cthz ;aérélde i:laollr(l)ad W}llllch had been accepted for gxany }};arsezsatﬁgosqciig
a8 o mars o agreed dle s§n); .w1t the line as surveyed in 1915, 1t has been adopted

| (Latitude 41° 43’ 29.28” Longitude 83° 42’ 32.51"

To Post 55, true bearing N. 87° 22 25" E. %)istance 1,?357.?%&%%.)

POST 55,

On north-south fence line betwee i
out veen sections 3 and 4, T. 9 S, R. 6 B.; 0.5 mi
(IEISSI'tt—I:’ngtS le‘(ainla on north boundary of corporation; 435.5 feet South of( i'r’o(l)l.zl))ill?lilg
gast-wve ;thlg?irorrrlla;ﬁin%oquarter tqorner lz}etween sections 3 and 4. Post 2,210.1
£ . rier sections 3 9 and 10. Pin 6 inches below :
of east-west road in nglvama' 37.0 feet east 1 et nonth of oriace
! .0 feet east of catch basin; 49.3 feet h of nor
west corner M. Crumm’s hoﬁse and 41.6 f buth brick wall of 1o
G oer M. Cra h -6 feet south of south brick wall of K. J.
Mary ot ropgrty Wes§ owned by E. L. Fowler. Property east owend by
- (Latitude 41° 43’ 29.89” = Longitude 83° 42
. : 8 Y 2 . 4
"To Post 56, true bearing N. 85° 277 54” E. ]g)is’cance 887.9 f(leg’fg )
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POST 56.

On east side of road running north northeast and south southwest through section
3, T.9S., R. 6 E.; 2 feet west of north-south wire fence. Post is on north boundary
of Sylvania corporation. Property both east and west owned by Mary Hattersly.

(Latitude 41° 43’ 30.58” Longitude 83° 42 03.22")

To Post 57, true bearing N. 85° 29’ 09" E.  Distance 4,416.4 feet.

POST 57.

On east side of north-south road between sections 2 and 3, T. 9 8., R. 6 E.; 2 feet
west of north-south wire fence and 38.6 feet south of anchor post of fence east.
Poss is 129.87 feet south of stone, quarter corner sections 2 and 3. Stone in center
line north-south road, 31 feet north of north fence of road east. Post is 2,421.93
feet north of stone corner sections 2, 3, 10 and 11.  Stone in center line road opposite
center line lane east from stone 75.6 feet southeast to 24 inch oak tree and 39.2 feet
northeast to 8 inch apple tree. Property east of post 57 owned by H. A. Hine.
Property west owned by T. H. Walbridge.

(Latitude 41° 43’ 34.01" Longitude 83° 41’ 05.16")

To Post 58, true bearing N. 88° 50’ 18" E. Distance 5,261.4 feet.

POST 58.

On east side of north-south road between sections 1 and 2, T. 9 8., R. 6 E.; 46.6
feet, northwest of northwest corner of A. Shabnow’s house; 104.5 feet south of stone,
quarter corner between sections 1 and 2. Post 2,509.2 feet north of iron pipe,
center line north-south road, opposite fence west, marking corner sections 1, 2, 11
and 12. Post on lot of A. Shabnow. Property west owned by Albert Miller.

’ (Latitude 41° 43’ 35.06” Longitude 83° 39’ 55.79")

To Post 59, true bearing N. 87° 39’ 59” E. Distance 7,103.3 feet.

POST 59.

On west side of north-south road through section 6, T. 9 S, R. 7 E.; 0.3 mile
east of range line, opposite stone in center line of road and fences east-west. Stone
in road pointed out by residents as having been accepted for many years as being
on state line. Fence east divides property of F. Coon on the north from B. F.
Edwards on the south. Line west divides property of John Dashner on the north
from Winnifred Nicholass on the south.

(Latitude 41° 43’ 37.91" Longitude 83° 38 22.19")

To Post 60, true bearing N. 87° 23’ 00" E.  Distance 4,277.7 feet.

POST 60.

On east side of north-south road between sections 5 and 6, T. 9 8., R. 7 E.; 0.5 mile
north of Trilby; in line with south side of J. A. Brock’s house; 62.7 feet west of west
side of same house; 5.6 feet south of 10 inch elm; 55.9 feet north of stone, quarter
corner sections 5 and 6, on west side of stone road on edge of ditch opposite large

Post 2,369.8 feet south of center of crossroads approximate corner sec-

oak tree.
Property west owned by

tions 5, 6, 31 and 32. Post on property of J. A. Brock.

Sam’l Cowell.
(Latitude 41° 43’ 39.84” Longitude 83° 37’ 25.84")
To Post 61, true bearing N. 87° 09’ 07" E. Distance 5,218.7 feet.

POST 61.

On east side of north-south road between sections 4 and 5, T. 9 S, R. 7 E.; 2 feet
west of north-south hoard fence; 179.9 feet north of fence west pointed out by Will
Frazier as being on the one-half section line; 2,303.1 feet south of center of cross-
roads, opposite center line of bridge east, approximate corner sections 4, 5, 32 and
33. Property east owned by J. N. Smith. ~ Property west owned by C. Graber.

' (Latitude 41° 43’ 42.40" Ldngitude 83° 36’ 17.10") ‘
To Post 62, true bearing N. 88° 46’ 50” E.  Distance 5,389.1 feet. i
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POST 62.

On west side of north-south r i
B h- oad between sections 3 and 4 ) 7E.; 145
fleoertt }iost(z)tul}[hof ‘s.c?utfh rail of Toledo, Ann Arbor & Jacks:)lr; R. %9 isg()Rfe(/etEi:.é }54?
o n‘z);lt% e?ce and 12.5 feet west of center line of pave’d ro.adway sPogt
R tho feast—west fence pointed out as being on one-half section line;
s{,ake.ag Jee qtou 20f north corner of scctions 3 and 4. Corner marked by Woodeeri
Dhone e ?;3031}3 ovet below surface of road. Stake 42.5 feet northwest of tele-
brope po s}outhl ()?e‘zgxsgsfvgitl\fqot llgrace pole; 8.1 feet, south east of mail box post;
_ T N " 7 g
Froperty s of © b Strilglgowenco. Property east owned by Wm. Ellis.
(Latitude 41° 43/ 43.53" Longi ° 35
. . ) . tude 83 " 06.05"
To Post 63, true bearing N. 87° 29/ 10" E.g Dis?oance g?]?)ggofie)t

POST 63.

On cast side of north-south r 1
. h-so1 road between sections 2 and 3, T. 9 S, ;
Sejoé S?Ssgno; Snggt?}—lsouth wire fence; 397.70 feet north of west fen(?e ?)(’)igt.eg guic ]52
pointed ot bk, i\f, ci?g;}ﬁail; iﬁzté(())?l 11;1% ’f 2,2%8.30 feet south of center of crossroad};
of 8. Curson. (Er(;aeréy west owned by “§rer(;. Ilzgfrsr’lss ( Fhand 35, Fost on property
atitude 41° 43’ 45.75" Longitude 83° 33’ 53.43"
To Post, 64, true bearing N. 88° 29/ 59" E. %)ist;nce35,g§2.§§”ét?‘;..)

POST 64.

0 S&t Is)i)u;hgezt aorrrlgjr of crossing of north-south road between sections 1 and 2, T'
nort.,h-sé)uth ‘n feast-west road through center of sections 1 and 2 3 feet cast of
Syehosouth vire fence and 5 feet north of east-west wire fence: 400.6 feet north of
north-q atlher corner between sections 1 and 2, T.98,R. 7 E. in cent‘ li Of
porth ?ggce roIa;d, opposite fence west. Stone and stake 20.5 feet east (())? Ilféitl?-
sootine 1 2 . (E)lsr,ltd23%17.iljlieet iouth of center of cross roads, approximaté corner
Soimogs 1 2, . perty east owned by C. Tye. Property west owned by
(Latitude 41° 43’ 47.09” Longit °
. : 1 . ude 83° 327 49.84"
To Post 65, true bearing N. 87° 02’ 32" . gDista,nce 4,284.51?"8%&)

POST 65.

On east side of Detroit Ave., i i
le oy Insection 1 T. 9 S, R. 7 E.; it;

;ilo}?gv?grt}geslde ?f church yard, pointed out by Moses Lavoy (;eg%%%stltf%f cheegizg
W sgaid/efn accep‘)teo‘l {or many years ag state line. Post 2.5 feet west of ablllehor
post of s divi(eilé(s:epigs)te’rtdjf erJethorthwest of northwest corner of brick church.
by M. Ty perty ol L. Lavoy from church yard. Property west owned

. (Latitude 41° 43’ 49.37" Longitud ° 31 "

To Post 66, true bearing N. 88° 05’ 49" E, gl]slisgagcge 5;371035?01% )

POST 66.

In section 6, T. 9 S, R. 8 E.: 1
. ction 6, T ., R. .; on Detroit, Monroe & Toledo S i
I{;%}é(tz .oé I:n laiLI);, 3:(.(;17 feet east of east rail of tracks ; 1.5 feet We:t ?)f Illlgrrtthglc?ueﬂf{ WIII‘{e
silde 6 ; chur(ez hmt élOI‘th fc)nce of cemetery, which is on line with fence along north
oo e vard (see Post 65), accepted for many years as state line. Post
diviydes .th (feprf)mgf}% f)f zfth}irommate corner of sections 6 and 31, R. 8 15, Lihe west
e > perty of L. Lavoy from cemetery. Property east owned by M.
(Latitude 41° 43’ 49.65” Longitude S3°
. 4 3 .68 ’ 317 39.31"
To Post 66A, truc beaiing N. 87° 27’ 237 I% Distance 1,52873.)(} 1266’6

POST 66A.

railAro(;(:in(l?ln etstz ;;(_)st %f ’tlbe Lake Shorej& Michigan Southern R. R. on east side of
o, & chlon » L. 9 8, R. 8 K.; 5 miles northeast of Toledo. The post is
triangular in shape, about 18 inches on each side and projects 8 feet above ground;
e ich.” on north side and “Ohio”’ on south. This post like post (%Auget’;

3
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bv the same railroad north of Sylvania, has been accepted for many years as on the

state line and as it agreed closely with the line as surveyed in 1915, it has been adopted
as a mark on the final line. ) e .,
(Latitude 41° 43’ 50.47" Longitude 83° 31 14.70")

To Post 67, trae bearing N. 88° 30" 00" B, Distance 3,370.5 feet.

POST 67.

On east gide of north-south road between seetions 5 and 6, T. 98, R. 8 E.; opposite
line of cherry trees east. Post 73.3 feet from southwest corner concrete porch,
house of C. Mollenhauer; 440.4 fcet north of quarter corner sections 5 and 6, fence
cast 1,885.6 feet south of north corner sections 5 and 6 fence cast pomtgd out by
Nicholas Spross as being on the section lfe. Property cast owned by C. Mollen-
hauer. Property west owned by KEdw. Collins. ;

(Latitude 41° 43’ 51.34” Longitude 83° 30’ 30.26")

To Post 68, truc bearing N. 87° 52" 47" 1. Distance 4,559.0 feet.

POST 68.

On east side of Michigan Ave., in section 5, T. 9 8., R. 8 E.; 2 feet west of anchor
Fence said by residents to have been accepted for many years
est of south-west corner L. Morin’s house; 42.0 feet

Line cast divides property of 1. Morin on the north
des property of L. Morin on the north

post of fence east.
as state line; 58.3 feet southw
southwest of 30 inch oak tree.
from R. Petee on the south. Line west divi

from Geo. Symon on the south. ] ) ,
(Latitude 41° 43’ 53.60" Longitude 83° 29’ 30.17")

To Post 69, true bearing N. 88° 00’ 00" E. Distance 4,748.0 feet.

POST 69.
In scction 4, T. 9 8., R. 8 E.; 1.25 feet east of north-south wire fence east of tim-
ber; 6.3 feet northwest from 30 inch elm. Post replaced a stone 3 inches by 6 inches,
4 inches above ground, said by H. A. McLeary (old resident) to have been set on
the state line about 40 years ago. Post on property of H. A. McLeary. Adjacent
property west owned by John Brown.
(Latitude 41° 43’ 54.63” Longitude 83° 28’ 27.59")
To Post 70, true bearing N. 87° 49’ 34" 1. Distance 3,066.8 feet.

POST 70.
A dressed granite monument, 48 inches by 30 inches by 18 inches, weighing about
2,500 pounds; lettered as follows:

On north side—
MICHIGAN
' WOODBRIDGE N. FERRIS
GOVERNOR
ERECTED BY AUTHORITY OF
THE 48TH LEGISLATURE
ACT 84, PUBLIC ACTS OF 1915
BY MICHIGAN GEOLOGICAL SURVEY
R. C. ALLEN, DIRECTOR
JOINTLY WITH THE STATE OF
OHIO

On south side—
OHIO

FRANK B. WILLIS
GOVERNOR
ERECTED BY AUTHORITY OF
THE 81ST GENERAL ASSEMBLY
ACT OF MAY 27, 1915
BY OHIO TOPOGRAPHIC SURVEY
C. E. SHERMAN, INSPECTOR
JOINTLY WITH THE STATE OF
MICHIGAN

11
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On east side—
POST
70
On west side—
STATE
LINE

SURVEYED BY
S. 8. GANNETT
GEOGRAPHER
UNITED STATES
GEOLOGICAL SURVEY
1915

The Jower part, of the monument is embedded for 12 inches into a concrete founda-
tion 36 by 48 by 48 inches, made of 10 sacks of cement and about 40 cubic feet of
crushed stone. The foundation thus weighs more than three tons, and is set in
sandy soil on property of J. B. Webber, a few feet east of and 20 feet south of northern
terminus of stone road to Pt. Place. It is 50 feet east of east bank of Ottawa, River
and about 5 feet above surface of water. (See Post 71 for method used in locating

post 70.)
(Latitude 41° 43’ 55.78” Longitude 83° 27’ 47.17")
To Post 71, true bearing N. 87° 49’ 44” E. Distance 2,291.2 feet.

POST 71.

Granite post 69 inches long, top dressed 6 by 8 inches square and 18 inches down
from top; marked “OHIO” on south, “ MICHIGAN” on north POST 71 on west,
1915 on east, “STATE LINE” on top. Post set on property of J. B. Webber,
2 feet west of north-south fence dividing property of J. B. Webber and Z. C. Pheatt;
656.6 feet north of fence west, property line of John Momimee and Mr. Carland,
41.6 feet north of fence east; 1,273.9 feet south of fence east-west, south line of
section 34; 80.63 feet north of Station 421; 1,986.5 feet. It is in swampy ground,
a little more than 900 feet west of shore of Maumee Bay and only a few feet higher
than surface of water in the Bay. At the present rate that shore of Bay is being
washed away this post should remain undisturbed several hundred years.

(Latitude 41° 43’ 56.63" Longitude 83° 27’ 16.97")

Note.-—From hub at Sta. 421 plus 1,986.5 feet it is 626 feet south to east-west
fence, pointed out by J. B. Webber as being line between properties of John Momimee
and Mr. Carland; the east-west line passing through center of section 3. According
to plat of General Land Office dated May 9th, 1843, T. 9 8., R. 8 K., state line passes
10 chains (660.0 feet) north of said east-west center line of section 3. By General
Land Office certified notes and also by above plat it is 1,280.4 feet from south line
of section 34 south to state line. The line located by the latter measurement comes
9.9 feet south of the location by former. Prorating this error makes location of
line 1,273.87 feet south of south line of section 34 and 656.63 feet north of east-west
center line of section 3. Accepting this point as the true eastern terminus of the
Ohio-Michigan line, Post 71 was set here along the north-south fence crossing the
swamp, line between the properties of J. B. Webber and Z. C. Pheatt.

The location for large monument No. 70 was determined by computation, being
on the line between Post 71 and the stone pointed out by H. A. McLeary (replaced
by Post 69). Monument 70 is 2,291.2 feet S. 87° 49’ 44" W. from Post 71 and
3,066.8 feet N. 87° 49’ 34" E. from Post 69. The true bearing of the line given by
Harris in 1817 as well as that given by Mullett resurvey of 1842 is S. 87° 42" W. and
N. 87° 42’ E., agreeing closely with bearings between Posts 69, 70 and 71 given
above.

PART IIL

BASIS OF THE OHIO-MICHIGAN BOUNDARY DISPUTE.




BASIS OF THE OHIO-MICHIGAN BOUNDARY DISPUTE
ARTHUR MEIER SCHLESINGER.

There has always been an intimate relationship between map-
makers and the makers of history. The former class has frequently
been instrumental in changing the face of history; the latter has been
even more largely responsible for changing the face of maps. An
ill-conceived map nerved Christopher Columbus to set sail across the
western ocean; the results of his voyage produced a revolution in
cartography. It is the purpose of this paper to show to what extent
a current misconception of geography made history in the form of the
Ohio-Michigan boundary controversy.

Prior to the opening of the long war which made the British the
masters of the Ohio valley instead of the French, the standard maps of
the western country had been made by the great French cartographers,
the De I'Lisles, father and son; Jean Baptiste Bourguignon d’Anville;
and Nicholas Bellin. These maps, based upon the accounts of the
first explorers of that region, were necessarily impressionistic in many
particulars.

A new era in map-making opened in 1755 when the British carto-
graphers, stimulated by the ambitions of their government to possess
the western country, turned their attention to this work. A flood of
maps appeared in that year—as separate sheets, in atlases, and in the
popular magazines.! Most of these maps plagiarized the work of
the Trench cartographers; but, two of them stood forth as having
a character and importance of their own.> These two maps influenced
the labors of map-makers for the next half-century. The one, by
Lewis Evans of Philadelphia, was hurried through the press in order
to be of use in Braddock’s ill-fated expedition.? This map represented
chiefly the middle colonies and a part of the backcountry; a small
inset showed the northwest region beyond Lake Krie.

The other map, by John Mitchell, played a leading part in the com-
plications and misunderstandings which brought Ohio and Michigan
to the verge of war eighty years later. John Mitchell, M. D., F. R. 8.,
was a botanist who came to Virginia early in the eighteenth century.

1Eleven different maps, apparently by as many different authors, may be found in the Library
of Congress for the year 1755.

*Reed, S. M., ‘“ British Cartography of the Mississippi Valley in the Eighteenth Century.”
Miss. Valley Historical Review, vol. 2, DD. 217-222.

3A general map of the middle British colonies, in America; viz. Virginia, Mariland, Delaware,
Pennsilvania, New Jersey, New York, Connecticut and Rhode Island. * * = By Lewis
Evans. Engraved by Jas. Turner. .
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His large and elaborate map was undertaken at the request of the
Lords of Trade, and was based on “Draughts, Charts and Actual
Surveys of different parts of His Majesties Colonies and Plantations
in America: Great part of which have been lately taken by their
Lordships Orders, and transmitted to this Office by the Governors
of the said Colonies.”+ This map treated the western country in
great detail.

Mitchell’s map was repeatedly reproduced, widely used and long
deemed to be an authority. William Smith, the historian of provincial
New York, said of this map: “Dr. Mitchell’s is the only authentic
one extant. None of the rest concerning America have passed under
the examination or received the sanction of any public board, and they
generally copy the French.”’s TIts high repute was further evidenced
by the fact that it formed the basis of the discussions leading up to the
famous proclamation of 1763¢ and that when, almost twenty years
later, the peace commissioners negotiated the treaty for the termina-
tion of the Revolutionary War, this map was the only one before them.”
Such men as Thomas Kitchin, Eman. Bowen, Thomas Jefferys and
William Faden—men whose names were known wherever maps were
known in the latter part of the eighteenth century—were map pub-
lishers primarily; and they borrowed freely of the labors of the original
map-makers, taking to themselves the credit of authorship as well as
the profits of publication. Mitchell’s map was most widely pirated
and may be said to have produced a brood of bastard maps which helped
to impress and perpetuate the cartographic errors, as well as excellences,
of their progenitor.s

Mitchell and his contemporaries had no better conception of the
relative positions of Lakes Erie and Michigan than did the earlier
French cartographers. It was a misunderstanding of this point that
caused all the trouble between Michigan and Ohio in later years.
Correct modern maps show that a parallel of latitude (or due east and
west line), drawn through the southernmost bend of Lake Michigan,
passes about seven miles south of what was formerly the northern-
most cape of Maumee Bay. Such a due east line interseets the southern
shore of Lake Erie about one-third of a degree east of the mouth of
the Maumee river. The French authors had displayed a wide diver-
gence of opinion in this matter. According to Guillaume De I'Isle, a

‘A map of the British and French dominions in North America with the roads, distances, limits
and extent of the settlements. By Jno. Mitchell. Thomas Kitchin, sculp. An inscription,
signed by Thomas Pownall, secretary of the Plantation Office conveyed the endorsement of
the Lords of Trade.

*Winsor, Narrative and Critical History, vol. 3, p. 83, quoting from Smith, History of the
province of New York (Albany, 1814), p. 218.

SReport on Canadian Archives, 1907, No. 18, p. 103n. )

John Adams’ Works (C. F. Adams ed.), vol. 8, pp. 20, 210, 392, 398, 518, 519.

8Professor Reed gives a list of such reprints in her article in the Mqiss. Valley Historical Review,
vol. 2, pp. 219-220. For a partial list of reprints of Evan’s map, see Winsor, Narrative and
Critical Period, vol. 5, pp. 84-85,

MICHIGAN-OHIO BOUNDARY

Photograph of a portion of Mitchell’s Map, 1755.
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parallel of latitude passing through the southern extremity of Lake
Michigan would intersect the blunt end of Lake Erie about halfway
between the mouths of the Maumee and the river Raisin.® D’Anville
believed that such a parallel would entirely clear the lake to the south.1o
Bellin, through a happy fortune succeeded in drawing his maps so that
such a parallel would sever the southern shore of Lake Erie east of
the mouth of the Maumee.'! Bellin had chanced upon a close ap-
proximation of the true relative position of the two lakes.

Had the British map-makers and publishers used Bellin as a model
in this matter, the boundary controversy would never have occurred.
Instead, the De VIsle assumption was taken over in more or less ex-
aggerated form by Mitchell, Evans and their school, though one of the
standard atlases, with an excess of that quality which Matthew Arnold
termed ““sweet reasonableness,” followed all three of the French models
in as many different maps.:?

On Lewis Evan’s map a due east line drawn from the southernmost
point of Lake Michigan would have intersected the western end of
Lake Erie some distance north of Maumee Bay. According to Mitchell,
it would have crossed the Detroit river above its entrance into Lake
Erie. The De lIsle-Mitchell-Evans misconception dominated map-
making to such an extent that the vast majority of maps produced
from 1755 until the early decades of the nineteenth century were so
constructed as to permit a parallel drawn through the southernmost
bend of Lake Michigan to intersect Lake Erie at some point north of
the mouth of the Maumee, or to pass the lake entirely on the north.
Nor did maps drawn under the supervision of the United States govern-
ment, and based on actual surveys, improve the situation perceptibly.
The map made in 1778 by Thomas Hutchins, of New Jersey, who bore
the title of “geographer general in the United States,” was not as
far wrong as many others, but the due east line in question would have
struck Lake Frie near the northern cape of- Maumee Bay.'* The
same was true of a map made in 1784 by William McMurray, “late
assistant geographer to the United States.”’14

The De I'Isle-Mitchell-Evans misconception as to the relative posi-
tion of the lakes was widespread as evidenced by its perpetuation
on the following maps: de Vaugondy’s Partie de U Amerique Septent
m de la Nouvelle France et des decouvertes qui y ont ete faites * % *Par
Guillaume Del 'Isle, geographe de I’Academie Royale des Sciences. 1703.

10 A merique Septentrionale. * * * Parle sr. d’Anville, 17486.
17:()’arte des lacs du Canada. * * * Par N. Bellin, ingenieur et hydrographe de la marine.

4.
12Yefferys, Thomas, American Atlas (London, 1776), nos. 2, 5, 7.

134 new map of the western parts of Virginia, Pennsylvania, Maryland and North Carolina,
comprehending the rivers Ohto, and all the rivers which fall into it; part of the river Mississipp
# % * Py Thomas Hutchins.

UThe United States. According to the definitive treaty of peace signed at Paris, September 3,
1783. By William McMurray. R. Scot, sculp. Mr. P. Lee Phillips, Chief of the Division
of Maps and Charts at the Library of Congress, has called this ‘“‘the first official map of the
United States;” The Rare Map of the Northwest by John Fitch (Washington, 1916), p. 27.
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qur comprend la Nouvelle France ou le Canada (1755); Palairet’s Carte
des possessions Angloises & Francoises du continent de U Amerique (1759)
An accgmte map of North America * * * by Eman. Bowen an(i
;{ ohn G}bson (1763); A map of the British dominions in North America
" ¥ % by Peter Bell (1772); An accurate map of North America
N by .Bowen and Gibson (1772); Pownall’s 4 map of the middle
British colonies in North America. First published by Lewis Evans
of Philadelphia, in 1755; and since corrected and improved * ¥ :
(1776); The British colonies in North America, engraved by William
Faden (1777); A new map of North America, engraved for Carver’s
Travels through the Interior Parts of North America (1778); A map of
the Uniled States of North America, engraved by H. D, Pur’sell (1785);
the samme (1787); A map of the United States of North America repro—,
duced in Schopf’s Reise durch einige Mittlern und Sudlichen, Ver;inigten
Nord Amerikanischen Staaten (1788); the anonymous map, Skelch of
the western countries of Canada (1791); Conder’s 4 map of ’the maddle
states of America * * * (1794); A new map of North America
with the West Indies, published by Laurie & Whittle (1794); Scott’s,
N. W. territory (1795); Bradley’s Map of the northern part of th; Unated
States of America (1797); A new map of North America * * * ¢n-
graved.by Hill (1797); Map of the United States, Canada, etc., engraved
by Smlth and Jones (1799); Map of the southern, western (;nd middle
provences of the Unaited States, engraved for Michaux’s Travels to the
@estward of Alleghany Mountains (1805); Map of the United Staies
wncluding Louisiana, engraved by Scoles (1810); The upper territom’e;
of the United States, engraved by Kneass and Delleker (1814); Map
of the United States of America, published by John Melish (71815)'
Map of the Uniled States of America, from Mellishes, with addz'tioné
and corrections, engraved by Neele & Son (1818); Lewis’s A new and
correct mop of the United Siates of North America * * = (1819);
and United States, engraved for Cobbett’s A Year's Residence in the)
United States of America (1828).

Thus the misconception was wide-spread and long-enduring. The
only exception during this time that the writer has been able to find was
A map of the northwest parts of the Uniled States of America by the
1nven‘For, John Titch, wherein the relative position of the two lakes
was given with approximate correctness. Although published in 1785
Fiteh’s map was not once referred to by either party inthelater boundar};
controversy. ‘

In view of the almost unanimous testimony of contemporary carto-
graphy, it cannot be doubted that in the later eighteenth century and
the carly years of the nineteenth it was an accepted fact in the best
scientific circles, as well as among the people in general, that the southern

* * *
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extremity of Lake Michigan lay on a parallel of latitude north of Maumee
Bay to a greater or less distance. Indeed, the Senate Committee on
the Jucidiary, which finally effected an adjustment of the difficulties
between Ohio and Michigan in 1836, went so far as to say that Mitchell’s
map, “then considered every where as a map which, in reference to
the Northwestern Territory, had no superior for accuracy,” was “alleged
to have been the very map relied on by Congress, and by the convention
of Ohio, at the time of the admission of the State.””'s It is only fair
to conclude therefore that when the Ordinance of 1787 described
“gan east and west line drawn through the southerly bend of Lake
Michigan” as a proper boundary between the upper and lower tier
of the projected states, the framers had in mind a line that would
interseet’ Lake Erie north of Maumee Bay; or, if Mitchell’s map was
relied on as authority, the Detroit river above its entrance into the
lake.ts Further, Congress must have intended the same division of
territory when the Enabling Act for Ohio (1802) declared that a part
of the northern boundary of Ohio should be a line running due east and
west “through to the southerly extreme of Lake Michigan.”” The
members of the Ohio constitutional convention were laboring under
the same misapprehension, when, an old beaver-trapper appeared on
the scene and informed them that the southern shore of Lake Michigan
lay much farther south than the maps indicated. Under the circum-
stances the convention incorporated in the constitution the boundaries
described in the Enabling Act, with the proviso that if the southern
bend of Lake Michigan extended so far south that a parallel yassing
through it should not intersect Lake Erie or should pierce the lake east
of the mouth of the Maumee, then, with the agssent of Congress, the
boundary should be “a direct line running from the southern extremity
of Lake Michigan to the most northerly cape of the Miami [Maumee]
bay.”'7 In 1805, when the territory of Michigan was organized by
Congress, the Ohio line remained as defined in the Ordinance of 1787
and in the Enabling Act for Ohio.

The merits of the subsequent controversy between Ohio and Michigan
should now be clear. The Ohioans claimed the boundary which it
had been the intent and purpose of Congress to give them in the light
of the geographical knowledge of the times. The Michigan officials

158enate Doc. 211, 1st Sess., 24th Cong., p. 13.  Cf. D. 47.

1sJacob Burnet in his Nofes on the Farly Settlement of the North Western Territory (Cincinnati,
1847), p. 360, says: ‘‘It is generally known, to those who have consulted the maps of the
western country extant at the time the Ordinance of 1787 was passed, that Lake Michigan
was represented as being very far north of the position, which it has since been ascertained to
occupy. On a map in the Department of State, which was before the committee of Congress,
who formed the Ordinance, for the government of the Territory, the southern boundary of that
Lake was laid down as being near the forty-second degree of north latitude; and there was
a pencil line passing through the southern bend of thelake to the Canada line, which intersected
the strait, between the river Raisin and th» town of Detroit. That line was manifestly intended
by the committee, and by Congress, to bs the northern boundary of this State * * #*7
The map here described was in all probabhity Mitchell’s map.

Congress admitted Ohio without assent to or relection of the proviso.
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for the most part ignored this aspect of the question and_Insisted that
the boundary defined by Congress should be established in accordance
with the latest and most accurate surveys; in other words, that Maumee
Bay and Toledo should properly be considered a part of Michigan
instead of Ohio The dispute was one phase of the eternal conflict
between what law-makers actually said and what they intended to
8ay.
The original question was magnified and complicated by certain
considerations of national politics and by the pressure of commercial
interests in both Ohio and Michigan.'s By 1836 the situation had
developed to a stage where it was no longer susceptible of adjustment
on the basis of the merits of the question alone. The report of the
Senate Committee on the Judiciary in that vear did indeed cite eleven
maps of the earlier period in order to prove that the Ohio contention
was correct; and the supporters of Michigan failed to produce any maps -
that belied this evidence.'* But, in view of the bitter feeling that : R - EEEEe e
had been engendered, and the imminence of an internecine border :
warfare, the controversy was ripe for a definitive settlement by con-
gressional action on the ground of large public policy. Whatever i A o~
may have been the immediate motives of Congress, it was an eminently BIBLIOGRAPHY OF THE OHIO-MICHIGAN BOUNDARY
wise compromise by which Ohio received the boundary she had claimed
and the feelings of Michigan Territory were soothed with the gift of
statehood and_the annexation of a large portion of the Upper Peninsula
in which such rich mineral deposits have since been developed.

DISPUTE.

8Mr. G. J. Miller emphasizes the economic and business considerations in his article, “ The
Establishment of Michigan’s Boundaries,”” Bulletin Am. Geog. Soc., vol. 43, pp. 339-351.

19Senate Doc. 211, 1st Sess., 24th Cong., DD. 13-15, 32. Seven of these maps have been located
in the Division of Maps and Charts in the Library of Congress, and photostat copies in the
exact size of the originals have been deposited with the Ohio State Archaeological and Historical
Society of Columbus and the Michigan Historical Commission. They bear out the contention
of the committee. Of the remaining four, a map of the United States by Lewis was located of
the date 1819 instead of 1815 and it proved the point for which the Senate Committee con-
tended; the map called ‘‘an ancient map of the Northwestern Territory, with a supplement to
the map of Hudson’s and Baffin’s bays’ was not described in sufficient detail to afford identi-
fication; *‘ Vame’s [Vance’s?] map of the United States, published in 1818’ could not be
found; and the map of Ohio by Hough and Bourne (not_ “Bounce’), published in 1815,
proved to be a detailed map of the state which had no proper bearing upon the question in point
inasmuch as Lake Michigan was not shown and the boundary, drawn by partisans of the Ohio
claim, bor(gz the legend, *‘ The Northern boundary line of this State has not been precisely
ascertained.” :
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COMPILED BY ARTHUR MEIR SCHLESINGER
SOURCES MATERIAL.

Federal documents: The most extensive official sources are the Ezecutive Docu
ments and the Senate Documents for the twenty-third and the twenty-fourth Con
gresses. These volumes contain the correspondence between the two governors
and the United States government, legislative reports, and almost all the important
papers appertaining to the controversy. In connection therewith the Journal of
the House of Representatives, the Journal of the Senale, the Annals of Congress, Congres-
sional Debates, Congressional Globe, and. the United States Siatutes at Large are im-
portant at the appropriate periods. Miss Soule’s footnotes give detailed references
to these sources.

State and Territorial Documents: For the Michigan side, the most important
sources are the Journal of the Michigan Legislative Council, 1824-183/, Laws of the
Territory of Michigan, Journal of the Proceedings of the Convention to form a Con-
stitution for the State of Michigan, and the Senate and House Journals. A large num-
ber of Territorial Records have been printed in the Michigan Pioneer and Historical
Society, Historical Collections, vol. 36, pp. 100-620; vol. 37, pp. 17-31, 207-419.
A collection of pamphlets, classified as Early Michigan History, may be consulted
at the Michigan State Library. For Ohio, the Acts of the General Assembly and the
Journals, particularly the Journal of the extra session of the Assembly in June,
1835, are important. In the State House at Columbus may be found the unpublished
Frecutive Documents of the state, containing a large portion of the extensive corres-
pondence of Governor Lucas in regard to the boundary. The constitutions of
Michigan and Ohio are printed in Thorpe, F. N., The Federal and State Constitutions,
Colonial Charters, and other Organic Lows of the United States, Washington, 1909.

Unofficial sources: The chief source is quasi-official in character, being the
“Tetters of Lucius Lyon,” who as Senator-elect went to Washington to labor for the
admission of Michigan. These have been published in the Michigan Pioneer and
Historical Society, Historical Collections, vol. 27, pp. 412-604. Of interest is the
article entitled “How They Fought, Personal Recollections of the Contest with
Ohio Fifty Years Ago,” in the Michigan Pioneer Society Collections, vol. 7, pp. 69-73.
Insight into the politics and opinion of the day is afforded by the contemporary
gsues of the Okio State Journal, Niles' Register, Detroit Journal, and Detrovt Free

ress.

Maps: Practically all the maps bearing on the boundary dispute may be found
in the Library of Congress. Phillips, P. L., A List of Maps of America in the Library
of Congress (Washington, 1901), should be consulted. ~ Photostat copies of some
of the more important maps, in the exact size of the originals may be found at the
Ohio State Archaeological and Historical Society, Columbus, Ohio, and in the
Archives of the Michigan Historical Commission.

SECONDARY MATERIAL.

The boundary dispute has yielded a wide literature of varying merit. Miss
Soule’s monograph stands forth as the most scholarly treatment of the episode.
The subject has also been treated in the histories of the two states and of the North-
west Territory. The following list represents the principal articles and books
treating of the boundary dispute.

Brown, J. W., “Account of the Boundary Dispute with Ohio,” Mich. Pion. and
Hist. Soc., Hist. Colls., vol. 12, pp. 411-414.

Brown, J. W., and McNair, W., “The Battle of Phillips Corners,” Mich. Pion.
and Hist. Soc., Hist. Colls., vol. 12, pp. 409-411.
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Buell, Walter, ‘“Michigan’ ry Tr ” ;
Vo%é el ® (;57_5,7 o ichigan’s Boundary Troubles,” Maguzine of Western History,
rnet, i i r .
nati,ull %i 3 acob, Notes on the Early Settlement of the Northwestern Territory. Cincin-
Campbell, J. V., Outlines of the Politi ) ichi
,d. V., ! ittcal History of Michi 1
Chase, 8. P., 4 Sketch of the History of Ohio. Y Cfmcfririlzgc?,n '18313.etr01t’ 1876.

Galloway, Tod B., “Tl io-Michi i i
and Hist. Soc. P'ubs.: vol.li,oplg.o 1‘\9%(312]33%311 Boundary Line Dispute,” Okio Arch.

Hinsdale, B. A., The Old Northwest. N
, B. AL [ awest. New York, 1891.
{in‘ap{),iH. S., st‘t?rg of the Mawmee Valley. T,oledo, 1877.
Histm(y,"el(lne’ C 8., “The Boundaries of Michigan,” Mich. Pion. and Hist. S
Mendentall ¢ g Gral . o
] all, T. C.) an raham, A. A., “Boundary Li : i
Indipcnnatl T ( . ., “Boundary Line between Ohio and
‘ 1}\)&}127898. etween Ohio and Michigan,” Ohio Arch.” and Hist. Soc. Pubs., vol.
. Miller, G. J., “The Establishment of Michigan’ i i
er, - gan’s Bound. : i
1(7&11)&%;}2%1?})%3', PAbm. geOgmph. Soc. Bulletin, vol, }fz?, ?)g.e SE}‘SQ{SESSIW 4y in Histor-
Iovfsial?it’y , Lo0%. vobert Lucas.  (Iowa Biographical Sertes, B. F. Shambaugh, ed.).
obson, F. E., “The Michi ¢ i ine,” M7 )
Sog.,hflﬁs.t.’ Colls.: o ? 7 ;)c_;)h%aig_gg;i Ohio Boundary Line,” Mich. Pion. and Hist.
hlesing =Y . A
volume.smber’ A. M., “Basis of the Ohio-Michigan Boundary Dispute,” the present
Soule, A. M., “The Southern and W. i
e, o Vestern Boundaries of Michi ? M )
ot Soc.,’H h ! est ! of Michigan,” Mich. Pion.
voé.tZ, pp.L29(-}§1. tst. Colls., vol. 27, pp. 346-390; also Mich. Pol. Sci. Assm. Pubs.,
uart, L. G., “Verdict for Michigan. How the U i
of ‘%vlalc‘hggnan,”C 1}1[ ilch. Pion. and Hist Soc., 1%2:. é’%l}éPpggngl;m;%la?)%%cig%e @ part
; / ! > 5 . 3 . = .
1558 ggoner, Clark.  Hislory of the City of Toledo and Lucas County. New York,

Way, W. V 2PN stori
gjl), W. V., The Facts and Historical Events of the Toledo War of 1835. Toledo,
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APPENDIX 1.

Below are listed the libraries, scientific and educational institutions
to which the reports of the survey are delivered in the order in which
they are issued. Those from which publications are reccived n ex-
change are indicated on the list by an asterisk.

MICHIGAN PUBLIC LIBRARIES, SCIENTIFIC AND IEDUCATIONAL

INSTITUTIONS.
Name. Address.
Adrian College. ... ..o Adrian, Michigan.
Albion College. . . . oo vvveee Albion, Michigan.
Alma College. . ... oo Alma, Michigan.
*University of Michigan Library. . ............. Ann Arbor, Michigan.
Benton Harbor College. . . ................... Benton Harbor, Michigan.
Benzonia Academy............ . Benzonia, Michigan.
Ferris Institute. . ... oo oe et Big Rapids, Michigan.
Detroit College. . .. ..o Detroit, Michigan.
Detroit University School. ................... Detroit, Michigan.
*Michigan Agricultural College. ............... East Lansing, Michigan.
Hillsdale College. . . ... ..o Hillsdale, Michigan.
Hope College. ... ..o Holland, Michigan.
*College of Mines. ........... JE Houghton, Michigan.
Western State Normal College. ... ............ Kalamazoo, Michigan.
Northern State Normal College. .............. Marquette, Michigan.
Central State Normal College................. Mt. Pleasant, Michigan.
*Olivet College. . . ..o Olivet, Michigan.
Cleary Business College.. .. .................. Ypsilanti, Michigan.
State Normal College......... ..ot Ypsilanti, Michigan.
Ypsilanti Public Library...............c..... Ypsilanti, Michigan.
Adrian Public Library. .. ....... ... Adrian, Michigan.
Albion Public Library. .. ...... ... d Albion, Michigan.
Township Library........ ...t Allegan, Michigan.
Public LIDrary. ... ccovvion i Alpena, Michigan.
Ann Arbor Public Library....................¢ Ann Arbor, Michigan.
Armada Free Public Library.................. Armada, Michigan.
Battle Creek Public School Library............ Battle Creek, Michigan.
Bay City Public Library....... ..ot Bay City, Michigan.
The Phelps Free Library...... ... 0 Big Rapids, Michigan.
City Library . . ..ot Benton Harbor, Michigan.
Bessemer Public Library..................... Bessemer, Michigan.
Cadillac Public Library............ ... ..., Cadillac, Michigan.
Calumet and Hecla Company Library......... Calumet, Michigan.
Free Public Library. . ... ... Charlotte, Michigan.
MecMillan High School Library. . ............. Detroit, Michigan.
Fastern High School. . . ... ..ot Detroit, Michigan.
Public LADTary ... .cooovvvee e Detroit, Michigan.
A.J. Phillips Library.................. U Fenton, Michigan.
Public School Library. . ........c..ooviinns Trankfort, Michigan.
Grand Haven Public Library................. Grand Haven, Michigan.
Grand Ledge Public Library.................. Grand Ledge, Michigan.
Grand Rapids Public Library................. Grand Rapids, Michigan.
Central High School Library. . ............... Grand Rapids, Michigan.
Kent Scientific Museum. . ..., Grand Rapids, Michigan.

Public School Library. .........ccooovviiavn.. Hancock, Michigan.
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Name,

Harbor Springs Public Librarv
Houghton Public Library. . .~

Keweenaw Historieal Society Library. ... ..

Howell Carnegie Library
Hudson Public Library .
Carnegie Library. ...~ .
Baxter Laundry Library
Carnegie Library....  ~..
Jackson Public Library o
Ladies Library
Public Libravy..... .. .. . 0
*Ixalamazoo College Library
*Lansing Public Library. . ... .. ]
Lud{ngtor} Public Library. ... .. .. ..
Marine City Public School Library
Peter White Public Library. .. ... ..
Mendon Free Public Library
:\‘{[t Pleasant Public Library
Spies Public Library.... .0 . .
Hacldey Public Library ,
Public Libravy.... ...~ . 0
Ladies Library.. ... ... . . 7
Otsego Public School Library
Township Library
Public Library. .. .. . ..
Port Huron Public Library. .. ... . ..
Quincy Free Public Library
Romeo Public Library... .. ...
Dunbar School of Agriculture
Hoyt Library o
§ag1naw (E. 8.) Public School Library
Saranac Public School Library
Traverse City Public Librarvy...... ..
Tecumseh Public Library. .. .. .. ..
Three Rivers Free Library
Township Libvary. ..., . .
chhoolcraft Township Library. ... . .
*Qtate Highway Department. . .. .. ..
Escanaba Public Libravy........... .
Mt. Clemens Public Library. . ... ...
Negaunee Public Librarv

Portland Public Library. ... ... .. .
Quimby Public School Library

Address.

......... Harbor Springs, Michigan.
......... Houghton, Michigan.
-.Houghton, Michigan.
......... Howell, Michigan.
......... Hudson, Michigan.
......... Iron Mountain, Michigan.
......... Grand Rapids, Michigan.
......... Ironwood, Michigan.
.......... Jackson, Michigan.
......... Jonesville, Michigan.
......... Kalamazoo, Michigan.
......... Kalamazoo, Michigan.
......... Lansing, Michigan.
......... Ludington, Michigan.
......... Marine City, Michigan.
-+ ... Marquette, Michigan.
......... Mendon, Michigan.
......... Mt. Pleasant, Michigan.
......... Menominee, Michigan.
......... Muskegon, Michigan.

-+ .......Niles, Michigan.
......... Northville, Michigan.
......... Otsego, Michigan.
......... Otsego, Michigan.
......... Petoskey, Michigan.
......... Port Huron, Michigan. -
......... Quincy, Michigan.
......... Romeo, Michigan.

......... Sault Ste. Marie, Michigan.

......... Saginaw, Michigan.
......... Saginaw, Michigan.
......... Saranac, Michigan.
......... Traverse City, Michigan.

......... Tecumseh, Michigan.
......... Three Rivers, Michigan.
......... Union City, Michigan.
......... Vicksburg, Michigan.
......... Lansing, Michigan.
......... Escanaba, Michigan.
......... %It Clemens, Michigan.
New Baltimore Public School Library S New Ba i higan,

.. New Baltimore, Michigan.

i -Portland, Michigan.
......... Quimby, Michigan.

Northport Public School N
Edwardshurg Public School.. ... T E((i)ivafdosrgurg
Bpard of State Tax Commissioners. . ... .. . . Lansing. ‘
Western Michigan Developement Bureau. . . . . .. Traverse City.

FOREIGN COLLEGES, LIBRARIES, SCIENTIFIC AND EDUCATIONAL

INSTITUTIONS.
- i\‘icme.f X Address.
‘niversity of Arizona Library.. .. .. .. e Tues Arizons
MeGill University Library . y e Ml:)?t?r%af%za?r?;da

Manitoba University Library....... ..

*Colorado School of Mines Library.. ...

........ Winnipeg, Canada.
........ Golden, Colorado.

Department of Geology, Trinity Coll i
t of , y College. . ... .. Hartford, C soticut.
Sheffield Scientific School, Dept. of Geology . ... New Hawen,O %I;Tntacclgcut.

*University of Chicago. .. ... ... .. ..
*Field Museum of Natural History. .. ..

........ Chicago, Illinois.
........ Chicago, Illinois.
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Name. Address.
John Crerar Library.......... ... ... .. .. .. .. Chicago, llinois.
*University of Ilinois Library . ........ .. ... ... Urbana, Illinois.
*Purdue University Library. . ...... ... .. ... ... LaFayette, Indiana.

Howard Memorial Library. . ......... ... ... New Orleans, Louisiana.

Amberst College Library............. .. ... .../ Ambherst, Massachusetts.

Mass. Institute of Technology. ............. .. Boston, Massachusetts.

Williams College Library.......... ... ... .... Williamston, Massachusetts.
University of Minn.,, Winchell Library of

Geology. ..o Minneapolis, Minnesota.

*Minnesota Historical Society . . ........ ... .. .. St. Paul, Minnesota.
University of Missouri Library......... ... ... Columbia, Missouri.

*University of Missouri. (School of Mines and

Metallurgy) . . ... ... . Rolla, Missouri.

St. Louis Public Library. . ........... ... . ... St. Louis, Missouri.

Rutgers College Library. .. .................. New Brunswick, New Jersey.
Princeton University Labrary. . ............. .. Princeton, New Jersey.
Grosvenor Public Library. ... ....... ... .. ... Buffalo, New York.

Cornell University Library. ............ ... ... Ithaca, New York.
American Society of Civil Engineers. ... ....... New York City, New York.
American Geographical Society of N. Y....... . New York City, New York.

*American Museum of Natural History......... New York City, New York.
New York Public Library.................... New York City, New York.
New York University, Dept. of Geology. .. ....New York City, New York.
Public Library of Cinginnati.................. Cincinnati, Ohio.

Adelbert College Library..................... Cleveland, Ohio.

Cleveland Public Library. .. ................. Cleveland, Ohio.

Ohio State University Library................ Columbus, Ohio.

Oberlin College Library...................... Oberlin, Ohio.

*State University of Oklahoma, Dept. of Geology . Norman, Oklahoma.
Mubhlenberg College. . ....................... Allentown, Pennsylvania.
Bryn Mawr College Library.................. Bryn Mawr, Pennsylvania.
Pennsylvania State Museum. . ... ............Harrisburg, Pennsylvania.
Academy of Natural Science.................. Philadelphia, Pennsylvania.
American Philosophical Society............... Philadelphia, Pennsylvania.
University of Pennsylvania................... Philadelphia, Pennsylvania.
Free Library of Philadelphia........... ... ... Philadelphia, Pennsylvania.

*Carnegie Library.............. ... ... ... ..... Pittsburg, Pennsylvania. )
Lehigh University, Dept. of Geology. .. .......South Bethlehem, Pennsylvania.
Fisk University, Geological Library. . ... ... .. Nashville, Tennessee.
Seattle Public Library. ......... ... . ... ... Seattle, Washington.
Milwaukee Public Library. .. ......... .. .... Milwaukee, Wisconsin.
Milwaukee Public Museum................... Milwaukee, Wisconsin.
*Chicago Academy of Science.................Chicago, Illinois.
*Davenport Academy of Science............... Davenport, lowa.
*Colorado College. .. ............. ... ....... Colorado Springs, Colorado.
*Kansas Academy of Science. .. ............... Topeka, Kansas.

*Portland Society of Natural History........... Portland, Maine.

Boston Society of Natural History............ Boston, Massachusetts.
*Geological Museum. .. ...................... Cambridge, Massachusetts.
*University of Minnesota. . ................... Minneapolis, Minnesota.

Academy of Science. ........... ... ... L St. Lous, Missouri.
*Missouri Botanical Garden................... St. Louis, Missouri.

*State Engincer and Surveyor. . ............. .. Albany, New York.
American Institute of Mining Engineers. .. .... New York City, New York.
*State Bureau of Mines....................... Corvallis, Oregon.
Wyoming Hist. and Geological Society........ Wilkes-Barre, Pennsylvania.
American Mining Congress. .. ................ Washington, D. C.
*Bureau of Mines. .. ... ..................... Washington, D. C.
*Department of Agriculture. ................ .. Washington, D. C.
*Director of the Census....................... Waghington, D. C.
Hygilenic Laboratory. . ... ................... Washington, D. C.
*Library of Congress. ........................ Washington, D. C.

13
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Name. Address.
*Office of Public Roads, U. 8. Department of
Agriculture. .. ... oo oo o Washington, D. C.

Smithsonian Institution.. ... ... ... ... ...... Washington, D. C.

*United States Geological Survey. . .......... .. Washington, D. C.
*University of Wisconsin................... ... Madison, Wisconsin.

Peabody Museum, Yale University............ New Haven, Connecticut.
Northwestern University. ... ... ... ... ..... Evanston, Illinois.
Louisiana State Library................. .. ... Baton Rouge, Louisiana.
Smith College Library. .. ... ... ... ... ... ... Northampton, Massachusetts.
Washington University. . ............. ... .... St. Louis, Missouri.
Columbia University. . ................... ... New York City, New York.
State Normal College............ ... ...... ... Bowling Green, Ohio.
University of Oregon. . ...................... Fugene, Oregon.
Commercial Museum. . ...................... Philadelphia, Pennsylvania.
Lincoln Memorial University. .. ............ .. Cumberland Gap, Tennessec.

University of Kansas. .......... ... .. ... ... Lawrence, Kansas.

University of Tennessce...................... Knoxville, Tennessee.
University of Washington. . .................. Seattle, Washington.
*Australian Museum. . ... ... . L Sydney, Australia.

Mines Department. .. ....................... Melbourne, Victoria, Australia.
*Queensland Museum . .. ... ... ... oL Brisbane, Australia.
*Abhandlungen Der. K. K. Geologischen

Reichsanstalt. ... ........ ... .. ... ... .. Wien (Vienna) Austria.
*Bureauw of Mines. . ... ... ... Toronto, Canada.

*Department of Mines........................ Ottawa, Canada.
*Geological Survey Library.................... Ottawa, Canada.

Liverpool Geological Society.................. Liverpool, England.

Geological Survey of England and Wales. ... ... London, England.

Patent Office Library.. ... ... ... ... ... ... ... London, W. C., England.
*Mysore Geological Survey.................... Mysore, India.

*Tahaku Imperial University.................. Sendai, Japan.

*Imperial Geological Survey............... .. .. Tokyo, Japan.

*Instituto Geologico de Mexico. ............... Mexico City, Mexico.
*New Zealand Geological Survey............... Wellington, New Zealand.

Da Escola de Minas de Ouro Preto....... ... .. Ouro Preto, Brazil, S. A.

Instituto de Geologia Y Perforaciones. . . ... ...Montevideo, Uruguay, S. A.

University of Upsala. . ......... ... ........ Upsala, Sweden.
*Geological Survey of W. AL ... ... L Perth, Western Australia.

Dulau& Co......... ... ... ... London, England.

STATE GEOLOGICAL SURVEYS.

Name. Address.

*Geological Survey. . ... ... ... University, Alabama.

Geological Survey........... ... ... ... ... Tueson, Arizona.
*Geological Survey. . ... ... ..o Fayetteville, Arkansas.
*State Mineralogist. ... ... .. ... o San Francisco, California.
*Geological Survey. .. ... ... .. oo Boulder, Colorado.
*Geological Survey. ... ... ... .. .. ... Middletown, Connecticut.
*Geological Survey......... ... ... Tallahassee, Florida.
*Geological Survey. . ... ... ... oL Atlanta, Georgia.
*Geological Survey. . ... ... ... .. L Urbana, 1llionis.
*Geological Survey....... ... ... ... Indianapolis, Indiana.
*Geological Survev. ... ... ... .. ... Towa City, Towa.
*Geological Survey.. ... ... ... .. o L Lawrence, Kansas.
*Geological Survey.. ... ... ... .. ... Lexington, Kentucky.
*(zeological Survey. ... ... ... oo Baton Rouge, Louisiana.
State Survey Commission. .. .................¢ Augusta, Maine.
*Geological Survey. ... ... ... ... . .. L. Baltimore, Maryland.
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Name. Address.
*Geological ﬁurvey ........................... Jackson, Mississippi.
*Geological Survey. ........................ .. Rolla, Missouri.

’fC:eoIogmal SUIVeY ..o Lincoln, Nebraska.
*Geological Survey.... ... ... ... .. Trenton, New Jersey.
*Geological Survey.... ... ... ... 00 Albany, New York.
*Geological Survey.............. ... ... .. ... Chapel Hill, North Carolina.
fG‘reolog}cal b:urVoy ........................... Grand Forks, North Dakota.
*Qeolog;cal @urvey ........................... Columbus, Ohio.
fr({eologlcal Survey. ... .. T Norman, Oklahoma.
*Topographic and Geologic Survey Com. .. ..... Beaver, Pennsylvania.
iGcologmal Survey........... Charleston, South Carolina.
*Geological @urvey ........................... Vermilion, South Dakota.
*Geological Survey. ... ... ... . ... ... ... .. Nashville, Tennessee.
Bureau of Economic Geology and Technology... Austin, Texas.
:Geolog}cal »S:urvey ........................... Burlington, Vermont.
*Geolog;cal §urvey ........................... Charlottesville, Virginia.
*Geolog%cal b‘urvey ........................... Seattle, Washington.
*Geologgcal @urvey ........................... Morgantown, West Virginia.
*Geolog}cal %urve3’ ........................... Madison, Wisconsin.
*Geological Survey.......... .. .. ... .. ... ... Cheyenne, Wyoming.
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APPENDIX II.

Catalog and Table of Contents of the Publications of the Michigan Geological
and Biological Survey?.

DOUGLASS HOUGHTON, State Geologist.

Reports from 1838-1846 were published with Legislative documents
as follows: S. D. means Senate Document; H. D.; House Document;
J. D., Joint Document. State Geologist is abbreviated S. G., and
State Geological Survey, S. G. 8.

#1838. Report of a select committee of the Board of Regents of the University

on the collection of the S. G.

H.D. Vol. I, p. 1-2; 8. D, No. 1, p. 1. H. D. No. 55 is duplicate of No. 1. State-
ment of the expenditures on account of the 8. G. 8. for the year 1837,

H.D. No. 8. pp. 115-118; 8. D. No. 21. (First annual account of the 8. G.), pp. 315-318.

Report of the 8. G. (first annual).

H. D. No. 24, pp. 276-317, separately, No. 14, pp. 1-39.

Communication from the 8. G.

H..D. No. 46, pp. 457-460.

*1839. Report of the S. G., in relation to the improvement of State Salt Springs.

H. D. No. 2, pp. 39-45; S. D. No. 1, pp. 1-7.

Report of the committee on the S. G.’s report in relation to the improvement of the
State Salt Springs.

H. D. No. 4, p. 123.

Report of the 8. G. in relation to the iron ore, etc., on the school section in town five
south, range seven west, in Branch county.

H. D. No. 2I, pp. 342-344.

Second annual report of the State Geologist.

H. D. No. 23, pp. 380-507; 8. D. No. 12, pp. 264-391.

Report of the Committee of the Senate on Manufacturers, to whom was referred the
communication of the S. G. relative to salt springs and the salines of the State.

S. D. No. 3, pp. 85-86 (parallel to H. D, No. 4).

Communication from the 8. G. relative to the 8. G. 8.

5. D. No. 25, pp. 463-466. .

*1840. Report of 8. G. relative to the improvement of the salt springs.

H. D. No. 2, Vol. I, pp. 18-23; 8. D. No. 8, Vol. I1, pp. 153-158

Annual report of the State Geologist (third, map of Wayne county).

H.8 . N(l).1270, Vol. IT, pp. 206-293; S. D. No. 7, Vol. 11, pp. 66-153, separately No.

» pp. 1-120.

Report of the select committee to whom was referred the several reports of the S. G. -

H. D. No. 46, Vol. 11, pp. 455-461.

Report of the majority of the Committee on ¥inance on the communication and
accounts of the 8. G. for 1839. :

Report of the minority of the Committee on Finance on the same subject.

Report of the select committee on S. G.’s report and accounts relative to improve-
ment of Salt Springs, etc.

8. G.’s account for the year 1839, the same being the subject matier of the three
preceding reports.

S.'D. Nos. 15, 16, 17, 18, pp. 209-224.

*1841. Special message concerning State Salt Springs.
H., 8. and J. D. No. 5, pp. 235-254.
Annual report of the S. G. (fourth).
H., S.and J. D. No. 11, pp. 472-607, separately H. D. No. 27, pp. 1-184.
Report of the S. G. relative to county state maps.
H. D. No. 35, pp. 94-98.

iINore.—The greater part of the publications of the Michigan Geological and Biological
Survey are distributed gratis to public libraries and exchanges, and also to citizens of Michigan
on the payment of forwarding charges. A considerable number of copies of each publication
are reserved for sale at the list price.

*Publication out of print.
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*1842. Report of the 8. G. relative to the State Salt Springs.

g. D.tN(%.ti, ppi 15-21; 8. D. No. 1, pp. 1-9.

eport o e select committee i lati

HRSr2L thg select com in relation to the report of the 8. G.
Annual report of the 8. G. (fifth).

J. D. No. 9, pp. 436-441,

*1843. :;Xnnual Report of S. G. (sixth).

o D. ?'of isﬁppS %)8—402.
eport o e 3. G. relative to the State Salt Spri
S. D. No. 9, pp. 402-408. alt Springs.

*1844. Annual report of the S. G. (seventh).

% DH. Nohl 1 (three pages).
. Houghton undertook an arrangement with the Linear Survey of
Oﬂli;l:_e by which a certain amount of geological work was dorsmfe, W%I}ghUv'v:% r%aav}g
published by the State, the results of which appear largeiy in the township plats
of the Land Office, and in the report of C. T. Jackson, 1849, U. S. 8. Ex. D. No
1, ng371—93a, H. Ex. D. No. 5, Vol. 3, Part 3, including sub-reports of W. A ‘Burt
gn Bela Hubbhard on the geoclogy of the sub-divisions of the Lincar Surv-ey' Tirst
ession £§lst Congress, and of Foster & Whitney, U. S. Geologists, Part T bid Ex
861N5.§9,lf7p.slc;c202riida§éis 12 Pgliit(tiSCFirst Session 31st Congress; S. Ex. D, No. 2,
.2, D. s sion 31s H ) . 3,
ThSpecm%{Sefssign o hessior ongress; Part 11, 8. Ex. D. No. 4, Vol. 3, p. 3,
e work of the Geological Survey was interrupted
while actively engaged in explorations. v by the death of D. Houghton

*1846. Report from Geological Department by S. W. Higgins, principal assistant.

‘111. D. It\Iof 1121, 22 pp.
eport of the joint committee relative to th i
FBRS! the Jomt ive to the Geological Survey.

A. WINCHELL, State Geologist.

*First Biennial Report of the Progress of the Geological Survey, embracing

observations on the geology, zoology and botany of the I i
A. Winchell, 1860. 339 pp. 1 geological map. ? ¢ Lower Peninsula by

%1;,?%0}11 of (t};e hlg%tory Olf tthe geology of Michigan.

rt 1. (a ysical structure of the Northwest and

of Michigan—the formations, their character, extent, thick%%%gfaétgkegg? ’(I)‘fa,lg{lez %?oé(é%y

borings, with exhibited geology; (¢) Economic geology: ores, coal, paiﬁt material gypsunP

salt, salt wells, tables of analyses, production of salt, peat, wells, and springs; (d)‘ Physical

geography, topography, hydrography, meteorology. ' ’ ysica
Part_II. Catalog of the mammals, birds, reptiles, and molluses of Michigan by M

"Miles, M. D., State Zoologist.

Part ITI. Catalog of the wild phaenogamou ichi
gan with botanical notes upon thepdistribgution.S and acrogenous plants of Lower Michi-

*Volume I.  TUpper Peninsula 1869-1873.  Accompanied by an atlas.

Part I. Tron Bearing Rocks (Economic) by T. B. Brooks. 3 i
A B . : * " * 2
Pls. and 29 Figs. (a) Historical sketch of discovery and de\velopm(«)arft?'(b)4 (}]é%‘i?g'icza(i

sketch of the Upper Peninsula (where to explore); (c) Lithology, mineral composition -

and classification _of rocks, (d) Geology of the Marquette i ion; i
iron region; (f) Gogebic and Montreal river iron ra,nqe; (gﬁr%;glecg;ggbn(sg) I(\I/{;anﬁxgl?lee
tism of rocks and use of the magnetic needle in explorations; (i) Method and cosgt gf
mining svpecular. and magnetic ores; (j) Chemical composition and analyses: (k) Ap-
pendices: 1. Lithological descriptions of Huronian rocks and ores. 2 Cataiég of sta%:)
collection. 3. Microscopic determination and descriptions. 4. Discovery  of iror?
ores. 5, Magnetic analyses. 6. Syncpsis of mining laws of Michigan. 7. Metallur,
ical qualities, etc., of Lake Superior ores. 8. Structure of banded ores and jésper &
fPart II. Copper District by Raphael Pumpelly. 144 pp. 11 atlas plates. {a) Age
gssgg%%gl ggziagggl;“oc(l(qis);c(b) 1tht:h010gfy; (c) Paragenesis and derivation of copper and
strlgctéxrelalaind i)itl]mlégy. orrelation of rocks; (e) Descriptive cross-sections; (f) General
ar . aleozoic Rocks of the Upper Peninsula by C. i imi
and surface configuration; (b) General geology of the bed rgck an%o’gﬁlenggifacéa()jelggil%ts'
(c) The formations, their character, distribution, fossils, minerals and otes, eto P 5

*Volume II. Upper Peninsula 1869-1873. Appendices to Part 1, Volume 1.

Iron Bearing Rocks (Economic) by T. B. Brooks. 208 i
. Appendix A: Lithological descriptions of 259 specimegg bf2 OHlljllﬁéhiQaInFa]%% Lauren-
%a.,n rocks by A. A. Julien. B: Catalog of state collection of Huronian rocks and ores:
: Microscopic determinations and descriptions of 78 specimens by C. E. Wright; D!
Relating to the discovery of iron ores by United States surveyors; E: Notes on rocks
along the shoyres of Lake Superior near Marquette, from Mss. of Dr. Houghton; F: Iron
g;% dé’(ﬁléraf)prﬁ@%eér(:’) f Iﬁg?&%@&% %f th?3 U%pe{3 P.?ninsula in 1870; H: Magnetic’anélyses

| ¢ res by F. B. Jenney; I: Synopsi ini
g‘ D. Lawton; J: Metallurgical qualities and richness 03; LakeySuggrsiogfo?égmggclags ?Iy
. Tuttle; K: Lamination, plication, and faulting of banded ore and jasper’ (Illil's )y '

#Publication out of print.
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Part 1. Geology of the Lower Peninsula by C. Rominger. 225 pp
4 Pls. 1 map (in pocket). (a) Geographical position and surface con-
figuration of Lower Peninsula; (b) Geological structure; (c)- Soils;
(d) Palaeozoic tock series. 1. Helderberg group, 2, Hamilton group,
3. Black shales of Obio, 4. Waverly group, 5. Carboniferous lime-
stone, 6. Coal measures and (e) Appendices: A. Observations on
the Ontonagon silver mining district, and the slate quarries of Huron
bay by C. Rominger, and B. Repott on the Salt Manufacture by 8. 8. Gar-
rigues.

Part II. Paleontology. Fossil corals by C. Rominger. 161
55 Plg. This is “a carefully elaborated” and finely illustrated mono-
graph on the indigenous corals of Michigan.

A limited number of this volume for which price in full is required in all cases.

#*Volume IV. Upper Peninsula 1878-1880. 249 pp. 1 geological map
(in pocket).

Part I. The Marquette Iron Region by C. Rominger; (a) General
topography and geology of the district, (b) Stratigraphy, character
and distribution of the iron bearing formations and associated rocks.

Part II. The Menominee Iron Region by C. Rominger: Strati-
graphy, character and distribution of iron bearing formations and
associated rocks.

C. E. WRIGHT AND M. E. WADSWORTH, State Geologist.

See Vol. IT and Vol. V. also the reports of the Commissioners of Mineral
Statistics and the following entry:

*Report of the State Board of Geological Survey for 1891 and 1892.
Also reports of Dr. Carl Rominger for 1881 and 1882; of C. E.

Wright for 1885 to 1888, inclusive.

(a) Expenses of Survey from its inception to 1892; (b) Reports
of Dr. Carl Rominger for 1881 and 1882, with notes on the iron bearing
rocks in vicinity of Gogebic lake, Michigan; (c¢) of C. E. Wright for
years 1885-8, with notes on the geology of the region between Marquette
and L'Anse on magnetic belts, and on gas and salt wells in the Lower
Peninsula; (d) of M. E. Wadsworth for 1888 to 1892 containing geo-
logical notes on the rocks between Iton River and Lake Gogebic and
along the shore north of Marquette, on occurrences of gold west of Ish-
peming, on granite, on the iron bearing country between the Marquette
and the Menominee ranges, on the Marquette district, on the geclog-
ical column, on gas and oil, salt wells, building stone, clay, slate, etc :
(e) Sketch of the geology of the iron, gold, and copper districts by M. E.
Wadsworth: 1. Geological formations (a) Upper Peninsula, (b) Lower
Peninsula; 2. Azoic (Archean) system: (a) Cascade formation on the
oldest sediments or eruptives, (b) Republic formation: conglom-
erates, quartzites, dolomite, jaspilite and iron ore, (d) Holyoke for-
mation: conglomerates, quartzites, graywackes, granite, diabase, mela-
phyre, etc.; 3. Chemical deposits of the Azoic; 4. Paleozoic system:
Potsdam sandstone, Eastern sandstone, North Trap range, South Trap
range; 5. veins and copper deposits on Keweenaw Point; 6. Minerals
and rocks of Michigan—varieties, analyses, microscopic characteristics,
ete.; (f) Extracts from the annual reports of the State Geologist, L. L.
Hubbard for 1897-8, containing notes on the geology of Tuscola county,

ete.
L. L. HUBBARD, State Geologist.

Volume V. Upper Peninsula 1881-1884; Lower Peninsula 1885-1893.
Prefatory note by L. L. Hubbard.  Bound in heavy green cloth  1.00
Part I. Geological Report on the Upper Peninsula of Michigan,
exhibiting progress of work from 1881-1884. Iron and Copper Re-
gions by C. Rominger. 180 pp. 1 map and 2 geological cross sections.

*Publication out of print.

Volume III. Lower Peninsula. 1873-1876. Bound in paper...... $3.00 %0 35

.27
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(a) Introduction relative to the use and meaning of geologic term
names; (b) Granitic group; (c) Dioritic grou%; (dé; Ir(ﬁl ore gsroiiﬂ)d:
1. Marquette region, 2. Menominee, 3. Gogebic, 4. Penokee-Gobegic
Wisconsin, 5. Vermillion range, Minnesota; (e) Arenaceous slateé group:
(f)PMltcehschl(s}t f?rmatlpr%; ) %{eweenaw group. '
Dar . eology of Tower Michigan with reference to de i

Edited from the notes of C. B. Wright gy A.C.Lane. 102 pp. e'ETD3 })’?smal,%?i
1 map. (a} An introduction on the origin of salt, gypsum and petrol-
eum by L. L. Hubbard; (b) ‘General geological considerations and
difficulties in correctly interpreting the structure and character of the
rock formations from well borings; (c) Geological formations of the
Lower Peninsula and their economic products: 1, Descriptions of the
various formations, 2. Occurrence of economic products: coal, gyD-
sum, salt, bromine and bromides, mineral waters, oil and gas, and 3.
Methods of taking and testing samples from well borings; (d) Well
sections and their preparation, and geological sections and their use:
(e) Particular descriptions of deep borings; (f) Plates illustrating
character, thickness, mineral, and water content, etc., of the rock strata
penetrated in the various deep borings; (g) Cross sections showing
major and minor structures of the Michigan Basin.

*Volume VI. Upper Peninsula 1893-1897. Bound in heavy green

cloth.

Part I. Isle Royale by A. C. Lane, 281 pp., 16 Pls. 209 Figs. 13 Tabl

() Historical Introduction; (b) Construction of a cr0§s section f}?'oeril
the drill records; (c) The succession of rocks; (d): 1. Grain of rocks,
2. Appendix to Chapter IV—Mathematical treatment of cooling problems;
{e) Applications of the theory of the grain of rocks to Keweenawan rocks%
gf) P‘etrography: (g) Topography and glacial geology: (h) Stratigraphy;
{i)_Chemical problems; (j) Diabases intrusive into the Huronian. !

Part I1. Keweenaw Point with particular reference to the felsites
and their associated rocks by L. L. Hubbard. 155 pp. 10 Pls. 11 Figs.

(a) Introductory statement; (b) Schlatter Lake area: (c¢) Bare Hill
area: (d} Other occurrences of acid rocks; (e) Acid rocks of the Portage
Lake area; (f) Recent work near Portage Lake; (g) Appendix: The
crystallization of calcite from the copper mines of Lake Superior by
Charles Palache. 6 Pls.

ALFRED C. LANE, State Geologist.

Volume VII. Lower Peninsula 1893-1900. Bound in heavy green

cloth. ... . o T

Part I. Geological Report on Monroe County by W. H. Sherzer
t2)40](1);). 17 Pls., 8 Figs. and 3 maps in colors. Bou?xd in paper, cloth

acks.

(a) Geographical and historical introduction; (b) Description of the
nature, structure, dlstnbutlon, and geological history of the Devonian
and the Quaternary (glacial and post-glacial) deposits;” (c) of the Silurian
formation; (d) The topographic features; (e) The soils and sub-soils;
(f) Economic products: Building materials, limestone, cement material,
road metal, glass sand rock (the Sylvania), natural gas and oil, artesian
water and mineral springs, salt, etc.; (g) The limestone and sandstone
quarries; (h) Origin of dolomite; (i) Minerals of Monroe county:
Calcite, aragonite, strontianite, celestite, gypsum, anhydrite, ete.; I
Fossils of the Dundee and the Monroe formations. Figured..........

Part IT. Geological report on Huron county by A. C. Lane. 330 pDp.
11 Pls., 12 Figs. and 2 inaps in colors. Bound in paper, cloth backs.

_(a) Historical introduction; (b) Geological column: Stratigraphy,
distribution. structure and geological history of the underlying forma-
tions: 1. Coldwater shales, ~2. Marshall sandstones. 3. Michigan series,
4. Bgyport limestone, 5. Coal measures, and 6. Pleistocene deposits:
(¢) Topographic features: Beaches, moraines, etc.; (d) Soils and
sub-soils; (e) Wells, borings and water supplies; (f) Kconomic re-
sources: Sand, sandstones and gritstones (grindstones), shales and
clays, limestone, road metal, coal, ores (sulphides of iron, zine and lead),
salt and brines, gypsum, etc.; (g) Plants; (h): 1. Recent shells, 2.
fossils of Marshall, Coldwater, and Bayport formations............

Part III. Geological Report on Sanilac county by C. H. Gordon.
31 pp. 5 Pls,, 2 Figs. and 3 maps in colors. Bound in paper, cloth backs.

(a) Topographic features; (b) Stratigraphy, distribution, and struct-
ure of the underlying formations: 1. Coldwater shales, 2. Marshall
sandstone, and 3. Pleistocene deposits; (¢) Economic resources: Build-
ing stone, sandstones, gritstones (grindstones), shales and clays, soils,
water supplies, wells and borings, ete........ ... ... ....... ... .. . )

*Publication out of print.
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Economic, 1900-1903. Bound in

heavy green cloth.

*Part I. Clays and Shales of Michigan, Their Properties and Uses, by
H. Ries, 1900. 67 pp. 4 Pls. and 6 Figs.

(a) Physical and chemical properties; (b) Uses: Fire brick, terra
cotta, pottery, Portland cement, mineral paint, road material, and slip
clays; = (¢) Shale bearing formations: 1. Coal Measures, 2. Michigan
Series, 3. Coldwater, 4. Devonian (Antrim and Traverse formation),
5. Hudson river; (d) Clay deposits; (c) Analyses; (f) Tests.

Part 1I. Coal in Michigan, its Mode of Occurrence and Quality, by
A. C. Lane, 1901. 234 pp. 9 Pls. and 9 Figs. including one colored map

(a) Origin of coal; (b) Occurrence; (c) Analyses and tests; (d) Erosion
and disturbances: (e) Exploration and development; (f) Value cf coal
lands and royalties; (g) Borings for coal arranged by counties. .........

*Part III. Marl (Bog Lime) and its application to the Manufacture
of Portland Cement, by David J. Hale and others, 1203. 400 pp. 23
Pls., 43 Figs. and 1 colored map.

(a) Uses of marl; (b) Origin of marl: Davis’ researches upon the
vegetable origin of marl; (c) An appendix on the shells of marls by
Bryant Walker; (d) Manufacture of Portland cement from marl; (e)
Development of marl and clay properties for the manufacture of Portland
cement, by B. B. Lathbury; (f) Notes on the origin of Michigan bog
limes, A. C. Lane; (g) List of localities and mills; (h) Methods of testing

cement, by R. L. Humphrey.

Volume IX. Bound in heavy green cloth, 1904, . .................

Part I. The Delta of St. Clair River, by L. J. Cole, 1903. 28 pp.
4 Pls. and 2 Figs. Bound in paper. An exhaustive account of the
growth of this large delta at the mouth of the river draining a lake.....

Part 1I. The Gypsum of Michigan and the Plaster Industry, by
G. P. Grimsley, 1603. 248 pp. 29 Pls. Bound in paper.

(a) Introduction: 1. Properties of gypsum, 2. Early history of
industry, etc.; (b) Occurence of gypsum in other couuntries: (¢) In
the United States; (d) History of the gypsum industry; (e) Geology
and topography of the Michigan Series,—the gypsum b2aring formation;
() Gypsum deposits at St. Ignace; (g) Study of well borings; [¢e8)
Michigan mines and mills; (1) Technology and chemistry of gypsum
and gypsum plasters; (j) Testing of gypsum wall plasters; (k) Origin
of gypsum; (1) Uses of gypsum; (m) Appendices: Statistics and
31 ¢) BT =g 1) o) 4 200 A

*Annual Report for 1901, 304 pp. 15 Pls. and 7 Figs.

(a) Notes on the progress of work in Tuscola, Saginaw, Bay, Alpena,
Kent, Washtenaw, and Muskegon counties; (b) Preliminary rteport
on Arenac county, by W. M. Gregory: 1. Introductory notes, 2. Lime-
stone, 3. Gypsum, 4. Coal, 5. Water supply, water power, and flow-
ing wells, 6. Clay and shales, 7. Agricultural resources; . (c) Report
on Alcona county: Surface geology by Frank Leverett, subsurface
geology by A. C. Lane: 1. Climate, 2. Glacial deposits, 3. Lake
history, 4. Economic resources: soils, marl, clay, water power, wells
and borings, oil and gas possibilities, salt, water and mineral water,
peat, etc.; (d) Distribution of the Plant Societies of Kent county, by
B. E. Livingston; (e) Preliminary report on the surface geology of Lapeer
county, by F. B. Taylor; (f) Economic geology of Michigan: 1. Rela-
tion to the industrial world. 2. Raw materials: water power, wood, oil
and gas, iron, copper, sandstone, limestone, salt, precious metals, etc.;
(g) Limestones: ~ 1. Distribution, character and analyses of various
limestone beds in the state, 2. Development of deposits; (h) Strati-
graphy of the Traverse group of Michigan, by A. W, Grabau. 49 pp.
Also contains valuable data concerning water supplies, limestones, shale
and clay deposits in the regions of Little Traverse Bay and of Alpena
(Thunder Bay to Presque Isle): (i) Deep wells and borings for Oil and
Gas in Michigan: 1. Southwestern district, 2. Southeastern, 3. Port
Huron, 4. Saginaw, 5. Northern part of state, 6. Lake Michigan
shore; (i) Salt; (k) Meteorites; (1) Geothermal gradient; (m) Appen-
dix; 1. The Port Huron oil field, 2. Wave cutting on west shore of
Lake Huron, Sanilac county, by C. H. Gordon.

*Annual Report for 1902. 26 pp. 1 geologicil map. Published in

the Michigan Miner, Saginaw, January, 1903.

(a) Preliminary report on the gypsum deposits of Michigan by G. P.
Grimsley; (b) Field and laboratory tests of Bay county waters; (c)
Notes on economic products: moulding sand, peat, limestone, road metal
iron bearing rocks, water power, wells and deep borings, etc.

*Publication out of print,

$1.00 $0.15
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6 Pls. (soil, vegetation, and geo-
logic maps) 10 Figs.

(2) Relation of soils to natural vegetation in Roscommon and Craw-
ford counties, by B. E. Livingston, 30 pp.; (b) Report on progress
made in the Porcupine mountains; (c) Water supply of Lower Michigan,
W. F. Cooper, 63 pp.: 1. Artesian well areas, 2 Springs and non-
flowing wells, 3. Analyses of springs, 4. Topography and water power,
5. Water supply of Lenawee, Hillsdale, Branch, St. Joseph, and Cass
counties, 6. Analyses of Lower Peninsula waters: (d) Waters of Upper
Peninsula of Michigan, by A. C. Lane, 67 pp.: 1. Analyses of lake, river,
mine and well waters, 2. Well records and deep borings, 3. Water
bearing strata; (e) Limestone and limestone areas, analyses, etc., 25
pp.: () Building and road materials, 12 pp.: 1. Stone, 2. Brick, and 3.
Cement; (g) Analyses; (h) Transmission of heat into the earth, by A.
C. Lane, 43 pp.: Mathematical caleulation, 2. Grain of rock; (i)
Theory of copper deposition, by A. C. Lane, 12 pp. 2 Figs.; (j) Tam-
arack mine cross section and the Keweenaw lodes, 19 pp.: (k) Deep
borings for oil and gas, 21 pp.; () Peat; (m) Topographical survey;
(n) Recent shore forms, etc. .

*Annual Report for 1904, 182 bp. 17 Pls., 5 Figs. 3 Maps.

(a) Failure of wells along the Lower Huron river, Michigan, in 1904,
by Myron L. Fuller, 29 pp.: 1. Water supplies of the Lower Huron
river distriet, 2. Decline of water supplies of the wells, 3. Necessity
of laws for regulating deep or artesian wells; (b) Geological reconnais-
sance along the north shore of lakes Huron and Michigan, by I. C. Russell.
122 pp. 15 Pls. 2 Figs.: 1. Introductory statement, 2. Outline of geo-
logical history, 3. Hardrock geology,~—the formations, 4. Surface geology
5. Glacial deposits, 6. Fluvio-glacial deposits, 7. Beaches of former
lakes, 8. Glacial lakes, 9. Topographic features of lake shores, 10.
Lake and swamp deposits, sand dunes, and soils, 11. Recent changes
of shore line; (c) Executive report, containing notes on substitutes
for wood, clays and shales, sand-lime brick, cement, peat, coal, gold
and oil; (d) Report of special committee for the Lake Superior region:
1. Buccessions and relations of formations obtaining in the various
districts of United States and Canada, 2. The districts—Marquette,
Penokee-Gogebic, Mesabi, Vermilion, Rainy Lake, Thunder Bay, North-
ern Lake Huron. etc.,, 3. Correlations, 4. The Laurentian problem,
5. Grain of Logan Sills; (e) Lake Superior gold mining; (f) Black
River work; (g) Wells and borings.

*Annual Report for 1905. 638 pp.

Includes the following parts bound separately:

*(a) An ecological survey in Northern Michigan by Chas. C. Adams.

1. An ecological survey in the Porcupine Mountains and Isle Royale,
by A. G. Ruthven:

Part I. The Porcupine Mountains; Histery, topography, and
geology; Biota considered by field stations; Summary, intérpreta-
tions, and conclusions.

Part II. TIsle Royale; General geography: Biota considered by
fleld stations; Summary and conclusions. 2. The ecological distri-
bution of birds in the Porcupine Mountians, by Otto McCreary:

Part 1. The Lake Supertior or slope of the first mountain ridge.
Part II. Carp river valley.

Part II1. Hardwood forest south of Carp river.

Part IV, Little Carp river valley.

Part V. Summary.

Ecological relations of the orthoptera in the Porcupine Mountains.

Notes on the plants of the Porcupine Mountains and Isle Royale.

Annotated list of molluscs of the Porcupines and Isle Royale,
by Bryant Walker. 6. Spiders and insects from the Porcupines.
7. Cold blooded vertebrates of the Porcupines and Isle Royale. &. An-
notated iist of the birds of the Porcupine Mountains and Isle Royale.
9. Notes on the mammals of the Porcupines and Isle Royale.

(b) Geological Report on Bay County, by W. F, Cooper, 290 pp.
17 Pls. including 5 maps. Bound in cloth.

1. History of the region and work previously done; 2. Geological
column; 3. Saginaw coal formation: ~History of coal development,
occurrence, extent and distribution of various coal beds, coal analyses
and boiler_tests, character of associated rocks, drill records; 4. Surface
and glacial geology and topographic features; 5. Drainage; 6. Econo-
mic geology: salt, shales and fire clay, road metal, soils, water supply.
This report will be sent gratis on receipt of postage....................

(c) I[llustrated catolog of the mollusca of Michigan, by Bryant Walker.
1 PL. 168 Figs. Bound in paper. A reliable and fully illustrated manual
of theland snails........ 0. .. ... . ... . .. . . . .

(d) Annual report of the State Geologist. Contains notes on the

O 00

*Publication out of print.
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origin of strontium, on wells, artesian and mineral waters, building
material, marl, shale, sand lime brick, road metal, gypsum, paint, iron,
and coal.

*Annual Report for 1936. 602 pp.

Includes the following parts bound separately: L
(a) Surface geology of portions of Menominee, Dickinson and Iron
counties, by 1. C. Russell. 92pp. 12Pls. (2 maps) 1 ¥ig. Stapled,
und.
but {J.nb"I)‘opography and drainage, 2. The Primitive forest, 3. Hard
rock geology, 4. Topography of the rock surface, 5. Surface or
glacial geoclogy, 6. Description of surface forms and their origin,
7. Glacio-fluvial erosion and deposits, 8. Post-glacial erosion and 9.
BOTI S o o e
”-9(b) Davis on Peat. 303 pp. 19 Pls. (2 maps), 19 Figs. Bound
in both black and brown cloth. Edition exhausted. .
1. The ecology of peat. 2. Origin of peat, 3. Formation, character
and distribution of peat bogs in Northern Peninsula, 4. Uses of peat,
5. Value as a fuel, analyses, tests, etc., 6. Machinery and methods
of manufacture of peat fuels and peat litter. . :
(€) A geological section from Bessemer down Black River by W. C.
Gordon. 112 pp. 4 Pls. (1 map) 6 Figs. Bound in paper. X
1. General description of region and data of surveys, 2. Strati-
graphy and geological column, 3. Faults, 4. Surface or glaaa} geology
and drainage, 5. Correlations, 6. Intrusive rocks, 7. The Pre-
KEWEENMAWAIL. . . .t ot vttt e et it et sttt e
(d) Crataegus in Southern Michigan by Prof. C. 8. Sargent of Har-
vard University. 61 pp. Bound in paper. A study of the crataegus—
hawthornes or thorn apples of southern Michigan, which occur in wonder-
ful variety........ .. .. .. e Ceeeee P
(e) Annual report of the State Geologist, containing nofes on gold
(placer) in Michigan, limestone, earthquakes, molding sand, clay, water
and water supplies, coal, oil and gas, sand-lime brick, the biological
and topographic surveys, etc.

*Annual Report for 1907. 288 pp.

Includes the following parts bound separately: .

(a) State Geologist’s report containing notes on the topographic
survey, on reforestation, leasing of state lands for oil and gas, etc, ex-
ploration, peat, coal and coal analyses, limestone, cement and lime,
tests and analyses. ~ _ .
(b) Foundrglr Sands by H. Ries and J. A. Rosen. 54 pp. 5 Pls. 3
Figs. Bound in paper, . .

& 1. Requisitepqgalities of molding sands, = 2. Life of sand, 3. Mineral

composition, 4. Notes on Michigan molding sand occurences, .. ....
*(c) ~ Summary of the surface geology of Michigan by A. C. Lane.
66 pp. 7 Pls. 1 geological and 1 large soil map of Lower Michigan.
14 Figs. Bound in paper. .

4F1? Pre-glacial If}igtory, glacial deposits and glacial features, 2.

Recent deposits, 3. Soil types, 14. Tce retreat and glacial lake history,

5. Ice age in the Upper Peninsula. o

(@) Biofl;ogical Surx%)y of Walnut_Take, Oakland county, Michigan,
by T. L. Hankinson. 130 pp. 63 Pls. 5 Figs. Bound in paper.

1. Physiography and geology by C. A. Davis, 2. Types of fleld
stations, 3. Fish, 4. The flora by C. A. Davis, 5. The fauna, 6.
Summary and conclusion, 7 Appendices: I. Apparatus and methods
of observations, IT. Observation on stomach contents of fish, III.
Notes on aquatic insects, fish food, ete........ .. ... ... i

Annual Report for 1908, 402 pp. Boundineloth........... ...,

(a) Annual report of the State Geologist, containing notes on water,
sand-lime brick, peat, and salt licks.
(b) Geological section of Michigan, by A. C. Lane and A. E. Seaman.
119 pp. 2 Pls. 4 Figs, Bound in paper, cloth back
Part I. The Pre-Ordovician Rocks. Part II. From the St. Peters

up. . . B

TIIJle report deals with the nature, distribution and geological history
of the several rock formations, their depth, thickness, character, and
economic importance in various parts of the state. It is a valuable
aid to drillers for water, brine, salt, oil and gas, gypsum, coal, etc......

(¢) Report of the geology of Tuscola county, by C. A. Davis. 236
pp. 3 Pls. (maps) 2 Figs. Bound in paper, cloth back.

1. Physical geography, 2. Glacial history, 3. Soﬂs‘, 4. Geology
of the Palaeozoic formations, by W. F. Cooper, 5. Economic pro-
ducts: coal, sandstone, sand and gravel, clay, mineral water, salt,
marl, peat, water power, etc., 6. Underground and artesian water
supply, 7. Native vegetation............ ... ... ... ... ... ...

*Publication out of print.
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Frice. Cha-rges. deposits, soils, drainage, etc.; (€) General geology: 1. Kewatin—Brule

(d) Intrusive Rocks of Mount Bohemia, Keweenaw Point, Michigan, 2. Lower Huronian—the Saunders formation, its distribu-

Bgcg;red . Wright. 48 pp. 2 Pls. 9 Figs. Dound in paper, cloth Xi(())lr‘lzaléi}f;r;acter structure, thickness and relation to adjacenthoimkz)mtqnsi
. . ' I ! i he Michi te series: 1. Distribution,
1. Geography, 2. General geological structure and cross section (d) ' Upper Huronian—the Michigamme sla i its distribution,
of Keweenaw Point, 3. Petrographic descriptions. 4. Geological character a!%d St%‘]]:leCtuorI?é 1)2(-)(111;;19 aX}lllcfﬁle fr%r;;llgst’long‘ "he slates and
relations of gabbro, gabbro aplite to gabbro and aplite, 5. Summary... $0.10 $0.05 grl:;z\:vc;&r'éss r‘ic i Intrusives. and extrusives, 5. Relations of L(h()a
< . . s O
1 i ichi 7 ‘onis 3 Tower Huronian) formation; (e
Biological Survey of Michigan for 1908. %gg er()rgélwyinclilzlﬁln-gge ﬂé%e;?i%%defrosmimion; ® Cogditions 0; dgp.os.;
An Ecological Survey of Isle Royale, Lake Superi tion of the Michigamme series: 1. Sources of se iments, 2. Orgin
the direction of Chas, C. Adams. .. y ............ p .r.KA)l.”'. .p.repared under 1.00 18 oOf iron formation, 3. The iron ores—their character and Cqmp?sm?rh
Part 1. Bcological papers. T Torrrorrrrrrrorrrone ’ : (g) The iron ore deposits—their form, structure, d(?plth, relation to wa
(a) Isle Royale as a Biotic Environment, by Dr. C. C. Adams; rocks, ete.; (h) Concentration of the ores, (i) Exploration.
(b) The Ecological Relations of the Invertebrate Fauna, by Dr. H. A. : ; 7
Gleason; (c) The Ecological Distribution of the Birds, by Otto McCreary; *Pyblication 4, Biological Series 2. 1911. .
(d) The Tall Migration of Birds at Washington Harbor, Isle Royale, A Biological Survey of the Sand Dune Region on the South
by Max M. Peet; (e) The Ecological Succession of Birds, by Dr. C. C. g & B v, Michigan
ﬁggéﬁsk (f) The éjolfoptcrfalg.f Isle ll’wogalfi)an%their Relation to the Shore of Saginaw Bay, Aichigan. dadi jon of ’
merican Centers o ispersal, by Dr. C. C. Adams. ipti he environmental conditions and a dlscussion
Part II. Annotated Lists théaéeoggi)%ilg trlglxalztiogné ot the Biota. by A. G. Ruthven; () Ecological
(a) Notes on the Vegetation of Isle Royale, by W, P. Holt; (b) ' Relations of the Flora, by G. H. Coons; (¢ Catalogue of Plants; ~(d)
Annotated List of Certain Invertebrates, by Dr. C. C. Adams; (c) Mollusca, by H. B. Baker; (e) Thysanoptera and Orthoptera, by A. F.
. Annotated List of the Mollusca by Bryant Walker; (d) Report on Shuil: (f) Mallophaga, by C. A, Shull and M. A. Carriker, Jr.; (g) Fish
the Orthoptera of the 1905 Expedition to Isle Royale by A. P." Morse; :DV ‘A, 1. Leathers; Y(h) Amphibians and Reptiles, by A. G. Ruthven;

(&) Neuropteroid Insects from Isle Royale, by Dr. J. G. Needham:

i i) Bi V 7 ige; (j) Mammals, by N. A. Wood.
(t) Diptera of the 1905 University Museum Expedition to Isle Royale, by @) Birds, by N. A. Wood and Fred Gaige; (1)

Prof. J. S. Hine; (g) Annotated List of Isle Royale Hymenoptera by ; i i Series -
D 3 G > Hymenor 3 ological Series 3. 1911, .
%iosderﬁltxeg%té%)ra%e}ée Ants, by Dr, W M. Wheeler; () The Cold - Publication 5, Ggrh gI te Clacial and Post Glacial Uplift of the
€ , by Dr. 'A. G. Ruthven; (j) Annotated List of Part L ¢ Late Lslacia in Michi f.W. H
the Birds, by Max M. Peet; (k) Notes on Isle Royale Mammals and Michigan Basin, and Earthquakes in Michigan, by Prof. W. L.
their Ecological Relations, by Dr. C. C. Adams. Fobbs, 96 pp. 4 Pls. 53 Figs. Bound in paper, cloth backs.
! . .

- a) TLate uplift and tilting of northern counties; (b) Evidences o

) 1 up%if>t: Shore plines, wave cut terraces and notched ch_ffs, staélf;l% Ste%

’ R. €. ALLER, State Geologist. arches, etc.; (c) History of the successive glacial lakes; (d)h i e]r. s
prophecy of future reversal of the St. Lawrence drainage to _the e%r ier
Chicago outlet; (e) Warping of the ancient beaches; () Hinge mzeﬁ),

Norm: Tie PUBLICATION oF Tis ANNUAL REPORT, as SucH, (&) Study of ancient beaches about northern end of Gréen Bay;

gNDEleU SinaLe COgER, Was DisconTinuEp Wit THAT FOR THE Conclusions regarding manner of uplift.
EAL 1YU>, AND ALL SUBSEQUEN' P 3 s Issuw v D ' t 1I. Earthquakes. s
or PU];LICI)\'LIOT\’S UBSEQUENT REPORTS ARE IssurD Iv THE Fory Pa,(ra) Early hi%tory; (b) Newspaper and telegraph perxofdihe((i%o'gi‘ﬁ
SN earthquakes; (d) Earthquakes connected with the mines of the NOThY §0.21 $0.04

icati iologi BONTSIIA . o - oae et st
Publication 1, Biological Series 1. 1909. ern Peninsuia

Biological Survey of Michigan. 95 pp. 17 Pls. Bound in Publication 6, Geological Series 4, 1912. .\
paper, cloth backs. The Keweenaw Series of Michigan, by Dr 2 \(/'/H{J%?\ef i121
(a) The Crawfishes of ichi s i Vols. 983 pp. 15 Pls. (Maps mduded)’ i )
. ¢ s of Michigan, by A. S. Pearse, 8 Pls.; 1. Habits 20 T
and life history; 2. Economic importance; 3. Classification; 4. Key pOCket’ 69 Figs.
to (lt\)&)xch%%anlspec%es(;’ ﬁ). Dfesl&ripktion ofbspecies and habits. Volume T f Lake Superior
. e Insect Galls of Michigan, by Mel T. Cook; 1. Classifica- ] ipti j ological structures of LogE 10
tion; 2. Description of species. > Bz(f;;n lzﬁgus%ggggﬁyoggzm?orTﬁg iggweenaw fault and other faults,
. {(¢) The Birds of 8chool Girl's Glen, Ann Arbor, Michigan: A study 2 The general charaycter and succession of the beds, 3. Sources
in local ornithology by A. D. Tinker. (9 Pls.) 1. Topography of the of copper, 4 ’ Agents of metamorphism, 5. Resultant mmerals, 6.
region; 2. Distribution of species in relation to environment; 3. Seasonal Shearpgon’eﬁ and shoots, 7. Surface geology, 8. Distribution of float
list of species; 4. Annotated list. COPDET: (B) Nomenclathre and chemical relations of the Keweenawall
(d) Preliminary list of the sites of aboriginal remains, by H. I. Smith, rOEIES' " (¢) Microscopic petrography-—the minerals and textures; = (d)
American Museum of Natural History, New York........ .......... .. .25 .05 The g’ra.hx ol igne&us rocks; (e) Detailed stratigraphy as shown by the
Publication 2, Geological Series 1. 1910. ,mlegiu%gg fll{tcmps. @ Mi aters: () Copper
* 1 P P ¢ he copper mines; (g) Mine w H
The Monroe IFormation of Southern Michigan and Adjoining fogfrzlat%%lr;lpe(ﬁ?%?mopfagi;an With similat deposits; (j) The developm%m
Regions by Professors A. W. Grabau and W. H. Sherzer. 248 of the copper mines and their geological relations, by A. H'néw %‘f&;gi
pP., 32 Pls., 9 Figs. (k) Appendix: Recent developments, geological quesnon'sj.?.IL ........ 2.65 35
(a) Geological history and distribution; (b) Stratigraphy, structure, BIADNY. e
and local distribution; (¢) The Sylvania sandstone, its distribution, . X
nature, origin, economic importance, etc.; (d) Description of Monroe *Publication 7, Geological Series 5. 1912. R ;
fossils with’ 24 plates; (e) Stratigraphic and palaeontologic summary; Surface Geology of the Northern Peninsula of Michigan, with
(f) Correlation of the Monroe formation of Michigan, Ohio, and Canada > 087 iti d ter er, by Frank
with the Upper Silurian of eastern North America and elsewhere; and notes on agl‘lcultural conditions .and wa er power, Dy
(g) Palaeogeography of Monroe time. . .. .......verrerneennnann... .50 .15 ’ Leverett, 91 pp. 8 Pls. 7 Figs. (Plate 1 is a large scale

L ) \ ; i i ¥ h ks.
*Publication 3, Geological Series 2. 1910, surface geology or soil map). Bound in paper, cloth backs

: . Lo C e i i t ,—Imoraines, out-
The Iron River Iron Bearing District of Michigan by R. C. Wa(sag ag?gﬁéogﬁi%}r%insfb)esgel?sc,lallia?rrleg‘urg;ﬁia{fgdmr%sck surrfa?fces, ete.;
Allen. 150 pp., 16 Pls., 18 Figs, 1 geologic and topographic (&) Lake history,—old shore lines and beaches; (d) Lakes Ontonagon,
map. Bound in paper, cloth backs. Duluth, Algonguin, Nipissing and their deposits; (e) Climatic condi-
i i tions,—temperature and precipitation; (f) Notes on agricultural cou-
(a) History and development; table of iron ore shipments, 1882- ditions and soil classes by townships; (g) Water power; (h) Water
- 1909; (b) Physiography; Topographic features, glacial and glacio-fluvial supply.
*Publication out of print. . *Publication out of print.



110 BIENNIAL REPORT OF THE DIRECTOR,

*Publication 8, Geologieal Series 6. 1911,

Mineral Resources of Michigan with statistical tables of pro-
duction and valuc of mineral products for 1910, 1911, and prior
years. 465 pp. 21 Pls. 19 Iigs. (Maps included.)

(a) The Copper Industry of Michigan, by R. E. Hore, 116 pp. 12
Pls., 4 Tigs.: 1. Location of mines, general geology of Keweenaw Point,
structure and lithology of the copper bearing rocks, 2. Mode of occur-
rence of the copper, 3. Ore deposits or lodes, 4. Character and value
of the ore, 5. Methods of prospecting and development, 6. Methods
of mining. 7. Crushing and concentration, 8. Smelting, 9. Costs and
profits, '10. Present condition of industry, 11. Mining companies,
12, Statistical tables—production, costs and profits,

(b) 'ljhe Iron Mining Industry of Michigan, by R. C. Allen. 103
Pp., 7 Figs. (including maps): 1. Introduction—importance and per-
manency of industry, the iron formation and character of the ores. 2.
Imvortant features of iron mining industry—exploration, royalties,
values, ownerships and reserves, prices and price determinations, trans-
portation, ore sampling and analyses, 3. Recent developments; Menom-
inee range—Menominee district, Calumet trough, Metropolitan trough,
Crystal Falls distriet, Iton River district: Gogebic range; Marquette range
and Gwinn district, 4. Statistica) tables—shipments (1855-1911) by dis-
tricts, cargo analyses, prices, freight rates and mine values, list of mines
with location, ownership, sales agents, etc.

(c) Pig Iron Industry in Michigan, by Prof. A, E. ‘White, 85 pp. 3 Pls.:
1, Intrqducmonfproduction, history and development of the industry,
2. Details regarding blast furnaces of Michigan: Charcoal furnaces; Coke
furnaces, 3. The J. T. Jones' Step Process for the metallization of low
grade iron ores.

(d) Michigan Coal, by R. A. Smith, 44 Dpp., 2 Figs. 1. The Michigan
coal basin: TIts position and extent, thickness of coal formation, occur-
rence of the coal and coal horizons, variation in Michigan coal measures,
areas favorable for coal occurrence, 2. Tests and analyses: heating power
and boiler tests, analyses, summary, 3. Iirosion and disturbance of
coal: Drift filled channels, sandstone channels, faults or displacements;
4. Development of coal: principles to guide exploration, methods of ex-
ploration and development, 5. Value of coal lands and coal rights,
6. Production, 7. Mining methods and the mines, 8. Statistical tables
—Dproduction, distribution, value, ete.

(&) Gypsum and Gypsum Products, by R. A. Smith, 9 pp. 1. Fig.
1. Composition of gypsum, 2. Varieties,” 3. Occurrence and distribu-
tion, 4. Geological horizons, 5. Origin, 6. Manufacture of calcined
gypsum, 7. Gypsum products, 8. Production, 9. Statistical and
graphic tables of production,

(@) The Salt Tndustry, by C. W. Cook, 21 pp., 4 Pls, 2 Figs. 1.
Historical: Development of Saginaw Valley; of Lake Michigan area;
along Detroit and St. Clair Rivers, 2, Evaporating methods, 3. Inspec-
:}on and grading, 4. List of companies, 5. Statistical tables of produc-

ion.

(g) Michigan Cement, 17 pp., 2. Pls. 1. Historical, 2. Classification
of cements, 3. Raw materials: Sources of lime, silica, and alumina, 4.
Llsthof companies, 5. Statistical tables, 6. Present outlook, 7. Bibliog-
raphy.

(h) Gold in Michigan, by R. C. Allen: 1. Discovery in Michigan,
2. The Ropes and other mines, 3. Mining companies, 4. Placer gold.

(i) 0il and gas in Michigan, by R. A. Smith: 1, Exploration, 2,
Anticlinals, 3. °0il fields and districts: Port Huron field; Southeastern
district; Southwestern district: Western district; Central part of state:
Northern bart of Southern Peninsula; Northern Peninsula, 4. Tabhles
of deep borings showing the several hiorizons, their depth, thickness, etc.

(3) Directory of the mineral producers of Michigan.

[¢ie] Mlscgllanepus statistical tables—pottery, mineral waters, clay,
sandstone, lime, limestone, sand and gravel, sand-lime brick, brick and
tile, summary of mineral products.

" (1;glzlxppendixhl)roduction and value of mineral products of Michigan
or .

*Publication 9, Geological Series 7. 1910.

Surface Geology and Agricultural Conditions of the Southern

Peninsula, by Frank Leverett. Chapter on Climate, by C. F.

Schneider. 144 pp. 15 Pls, (3 maps), 16 Figs.

(a) Physiography: 1. General geologic features and geologic terms,
2. Altitude, 3. Drainage systems.

(b) Climatic conditions: 1. Seasonal and annual means, 2. Tem-
perature, 3. Frosts, 4. Precipitation, 5. Drought, 6. Sunshine,
7. Winds, 8, Relative humidity, 9. General climatic data.

(¢) Glacial features: 1. Features due to early stages of glaciation,

*Publication out of print.
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P aines and their outwash, 3. Features bemeenrmora
- (1(\60&;'_?;}%9 dfea,tures and history:4 1.1“Ir%tr?(iai{gtogggms;ifremgntiafé
Lake Chicago, 3. Lake Maumee, 4. First lLake 3 o N
i ¢ . T tlesey, 8. Lake Warren,
Atkona, 6. Later Lake Saginaw, 7. Lake Whittlesey, Sy Lake arrens

e Wayne, 10. Lake Elkton, 11. Beginnings 0) Lak
%al%eals% ‘Cﬁ%l{, 12, Lake Algonqguin, 13. Nipissing Grcat‘La}lg?s. s by
(e) Agricultural conditions: 1. General notes, 2. Conditions Y

counties (in tabulated form).

Publication 10, Biological Series 3. 1911,

Tichi r A G hven, Crystal
The Herpetology of Michigan, by A. G. Rut en, O
Thompson Iz)md Helen Thompg’on. 190 pp. 11 Pls. 55 Figs.

ichi ; i duction; (¢)
tolo of Michigan; (b) Gener‘al intro 1 ; )
Téggm%%?bgggpﬁyocgital Thonﬁpstt);l and I({ielg&;le?‘?irgi)sggédéérl{éter%
detheds of study, collecting an g s, .
%Jégéri;?t'iog gft sgecies, 41 GIlotssarty ;r ((1)2 U]{({ap]t?}?&tlxsleg,f bS%JE.beg{llggggg
and Frances Dunbar: . Iaterature, 2. Me 5 i Gfossarv i
vi specimens, 3. Description of species, 4. Y,
a(‘}ne%elr);(fsebri‘ﬁﬁggrqgé}hy; () Memoranda towards Bibliography of the
Archaeology of Michigan, by Harlan I. Smith...................v00e

Publication 11, Geological Series 8. 1911,

Geological Report on Arenac County, by W. M. Gregory.

Ho e T e i i duction: (b) Previous geological
Wo(ra;()- I;Ig)stocr{icr%la?;d g(?i(;gr’%gzl?gaelollgggaluccolmhnl: (e)1 Geplo(gjg %fV att}é(;
Palaéozoi_c formations;Ydﬁg)loPslv(’%lstPo&ene ongylgS(l)ag: m%ehoy(;)gy(h) sz Toneker
é?‘s?ellléggiiong} ’ ({) T}ge}z soil %411(1 sqiil prltggugati ,d g(é )il %CI%I(;(I)I%?S(‘, iehsgujl;fgli
%?r?e glir)vgan&ig??gl;psa%ld li%negtgrrlg? %éal, Wauter résources, and the soils. .

Publication 12, Geological Series 9. 1911,

Geological Report on Wayne County by W. H. Sherzer. 383

y 3 2 Thigs.

pp. 32 Pls. 22 Ig . o

(a) Geographical and historical .introdtéctmf;ke(ggsglf$}al (hcl)stoi%%igl;

Huron-Erie Basin: 1. Iceinvasions, 2. La hysiog

v : till plains, glacial outwash p s

raphy of Wayne county: .Morame%, s o e Softs and

beaches, deltas, distributaries, lake ep?sA L) Dralnage, (6 o0 hatos,

subsoils; (f) Climate; (g) Geological og]{na i S e oldwater Sty

2. Berea sandstone, 3. Antrim shale, 4. Trave t and shales,
i tion, 7. Salina, 8. Niag

5. Dundee limestone, 6. Monroe f(?rnllla on T eoaling, B Nace

limestone, 9. Deeper lying formations; (h) ‘ta oL LOOUTCes ] denos.te.

DWW R . glacia, posits,

waters, 2. Waters from }ake and river dfpom Sﬁuron O Hemnom:

4. From bed rock, 5. Water decline in Lower ron reglor i) el

ic resources: 1. Materials for constructive purposes- . sand, graved,
i i 2. Chemical materials for

limestone, dolomite, and sandlime brick, shemical materials for o

rect use or manufacture,—calcium carbonate, gla nd, 1 e
i res, 4. Fuels,—peat, oil and gas;

rock salt, and pigments, 3. Abraspes,' - e e %)

Summaries by civil divisions: 1. Morainic areas, (i Plain areas e

E: s, 4. Beach and dune areas: (k) Pr_e iminary r
gglr'lcg gfr%%e Dundee limestone by A. W. Grabau: 1. Summary Otfe faunas
2. Summary of Dundee-Columbus fauna, 8. Supplementary note......

Publication 13, Geological Series 10. 1912,

i ichigs ith statistical tables of pro-
Mineral Resources of Michigan with statistica )
duct;(r)ln and value of mineral products for 1912 and prior years.

255 pp. S Pls. 1 Fig.

B i i ichi llege
ichi dustry in 1912, by R. E. Hore, Michigan Colleg

of (I%Zix%é[slcmsg? npgopp; rPllré N 1. yGeneral tr?de cotnd1tt1_ons,;gn(ziled‘eer;gls) rgg{l](%
Anics. i i struction an o

by companies, scarcity of labor, increasec _con ! aud development
i ill exploration, employer’s liability and work  CQ)

‘gggét?é%m;&? dgl Th% copper industry by companies. 3. Statistical

tahgs igatl i d Canadian Geolog-
. 1. Investigation by United States and C 0l
ica(lb)SurI\?g;'zsl.Shz. The salt d%posits of Michigan. 3. Theories of d%posltéfgd
4. Possible occurrence of potash sz}%ts and potash brines. 5. Proje
e tash in Saginaw valley. S
tes(tc)WSegg({ogngOv%?ivel. lgProduction and v:ta,lu_e1 2. New directory. 3.
i “and gravel for concrete material. . .
Te(s&ngPorl;l?iggmy stitement on limestone. 1. Pre\;lous rgpqrt 10n0élr€t?e
stone. 2. Present limestone reserves of the state. 3. Tield work

limestone deposits of the state in 1913,
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(e) Statistical tables for 1912 and prior years. 1. Iron ore. 2. Pig
iron. 3. Portland cement. 4. Salt, 5. Brick and tile. 6. Coal. 7.
Limestone. 8. Sand and gravel. 9. Gypsum. 10. Silver. 11. Sand-lime
brick. 12. Pottery. 13. Mineral water. 14. Trap rock. 15. Sandstone.
16. Clay. 17. Natural gas. 18. Summary table of production and value
of mineral products for 1912,

() Directory of mineral producers in Michigan for 1912

Publication 14, Geological Series 11. 1912,

The Oceurrence of Oil and Gas in Michigan, by R. A, Smith,
281 pp., 3 Pls, 19 Figs.

(a) Letter of transmittal. 1. Warning against fraudulent schemes for
exploration for oil and gas and against so-called “locators” and ‘‘oil
smellers.,” 2. “Community projects.” 3. Encouragement of legitimate
exploration.

(b) %ntrnduction. 1. Object and plan of the report. 2. Acknowl-

(¢) The Michigan Basin. 1. Major structure. 2. Minor structure.
3. The geological section and formations described.

(d) Geological factors controlling the occurrence of oil and gas. 1.
The anticlinal theory. 2. Forms of oil and gag reservoirs. 3. General-
lizations concerning the application of the anticlinal theory. 4. Rock.
pressure and its causes. 5, Surface indications of oil and gas.

(e) The Port Huron oil field. 1. Early history and development.
2. Geological conditions in western Ontario. 3. The Petrolia oil field.
4. Explorations and records of wells in western Ontario. 5. Explorations
and records of wells in the Port Huron oil field. 6. The Port Huron
anticline. 8. The oil horizons. O. Early salt wells in Huron and Sanilac
counties.

(f) The southeastern district. 1. Rock structures. 2. Relation of
surface signs to oil and gas horizons. 3. Explorations and records of wells
in Monroe, Lenawee, Hillsdale and Wayne counties. 4. Local structures
Wyandotte and Stony Island anticlines. 5. Explorations and records of
wells in Washtenaw, Oakland. Macomb and 8t. Clair counties. 6. Local
structures in Macomb and eastern St. Clair counties. 7. Conclusions.

(8) The Baginaw oil field. 1. The Saginaw Valley Development
Company. 2. The Saginaw anticline. 3. The explorations. 4. The oil
horizons. 5. Favorable area for exploration. 6. Character and com-
position of the oils.

(h) Central Michigan. 1. Geographic and geologic relations. 2.
Explorations and records of wells in Bay, Saginaw, Genesee, Midland,
Gratiot, Isabella, Gladwin, Mecosta, Kent, Yonia. Barry, Eaton, Ingham,
Jackson and Calhoun counties. 3. Local geology in Livingston, Shiawassee
and Clinton counties. 4, Explorations and records of wells,

(i} The southwestern district. 1. Occurrence of oil in the vicinity of
Allegan. 2. Character of the formations and local structures. 3. Fx-
plorations and records of wells at Allegan. 4. The local structures in
Berrien. Cass, St. Joseph and Kalamazoo counties——-the Berrien Springs
syncline and the anticline near Niles. 5. The oil horizons. 6. Explora-
tions and records of wells.

(j) Western Michigan. 1. Explorations and records of wells. in
Muskegon, Mason and Manistee counties. 2. The Manistee anticline.
3. Occurrence of gas in the vicinity of Portage Lake, Manistee county,
the Onekama gas well.

(k) Northern Lower Michigan. 1. Relation of surface deposits to
exploration. 2. Bed rock geology. 3. Little Traverse bay or Khagas-
hewing Point anticline. 4. Explorations and records of wells in Benzie,
Emmet, Charlevoix, Wexford. Cheboygan, Crawford, Roscommon,
Presque Isle and Alpena counties. 5. Local structures in the north-
eastern part of the Southern Peninsula. 6. Relation of rock formations
to surface signs in Alcona county. 7. Explorations and records of wells.
8. Conclusions. 9. Explorations and records of wells in Tosco, Ogemaw
and Arenac counties.

() Northern Peninsula. 1., The Paleozoic area. 2. The Wiscongin
section. 3. Explorations and records of wells in eastern Wisconsin and
Menominee and Delta counties. 4. Occurrence of oil and asphalt in the
Trenton limestone. 5. Explorations and records of wells in Schoolcraft,
Mackinac and Chippewa counties and on Manitoulin Island, Ontario.

(m) The regulation of drilling and care of deep borings. 1. Flooding
of oil and gas sands by water from improperly cased or abandoned and
unplugged wells. 2. Menace of oil and gas wells to coal mining operations
and to valuable brines, mineral and botable waters. 3. Necessity for the
regulation of the drilling and care of borings. 4. Inadequacy of present
laws. 5. Difficulties of framing adequate remedial and preventative
measures. 6. Conference of interested parties called by the U. S. Bureau
of Mines. 7. The proposed regulations.

(n) Bituminous or oil shales. 1. Oil shale industry in the United
States in 1860. 2. History of the oil shale industry in Scotland and other
countries. 3. Investigation of the oil shale resources of eastern Canada by
the Department of Mines of Canada in 1910. 4. By-products of the oil
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shale industry. 5. Recent investigation of the oil shales of Colorado and

] > 01 M Michisen 07 %00
Utah by the U. 8. Geological Survey. 6. Oil shales of Michigan. 7. Oi $0.60 $0.10

shales and oil coals ag future resources of oil..... ... ... ...

Publication 15, Geological Series 12. 1913,

- e .

Brine and Salt Deposits of Michigan, by Chas. W. Cook,
181 pp., 15 Pls., 47 Figs. ' . ‘
(@) II’xtroduction. 1. Distribution. 2. Physical properties of salt. 3.
Pr?g)m%sisvggrriléél account. 1. Governmental developrnent. 2. Private
ini(tci:z))/ciTVk(iéories of the origin of salt deposits. 1. Volcanic. 2. Evapora-

tion—the Ochseniug and Walther's. 3. Dome. 9. Solution

(d) Brine theories. 1. Original sea water. 2. aion. | - racter and
logy of the brine and rock salt formations an ec cter an

i of et and rock salt. 1. Parma. 2. Marshall. 3. Berea er7.

4. Dundee, 5. Upper Monroe or Detroit River Series. 6. Salina. .

Sutmary: ure. 1. Wells—well drilling machinery, boring and

pugl)pﬁfgtmn;?hnc%gm 9. Preliminary treatment of brines. 3. Methods of

ion—direct heat and steam. . o
ev%p)orggg?actglrr,eémduction and value of salt in M1ch1gz%n. tes. 1. Sag-
% Geology, production and operating companies by f.ourtl1 1e7. e
ina(w) 2. Bay '3, Huron. 4. Macomb. 5“%]0500. 61'21\4113%%3115 . a .
anis 79. St. Clajr. 10, Mason. 11. Wayne. 12. ) .
8 (l:/,)[ aﬁg;t)%%d?x SA Bibliography of Michigan salt deposits. -
(i) Appendix B. The salt inspectionlaw....... ...

Publication 16, Geological Series 13, 1913,

Mineral Resources of Michigan for 1913 and prior years.

i i T. Hore. 1, General
ichigan Copper Industry in 1913 by R. E. I
r%)itiorgge Nzhc?’lrgoﬁts a,gd losses. 8. Cost of mining. d4'd‘“;g§reli\ Spa,xcsl.
3 oleraor, 8, ov comican, T Iae ¢l il
! ini ns nes. 9. Sta
EF r&rgg&gﬁgﬁn?ﬁ%rﬁlg}ée&a clt?pper. 10. Summaries of financial statements
ini ies. . .
of (Ig;mr}lgh%orlr;gﬁné)re Reserves of Michigan by R. C. All%n, flin‘?zitilz)ré:f-
description of He 0 Do eation the formanion of the ore bodics:
thickness, deformation and alteration; on of the ore hodis:
ich i ore gccurs. 2. Importance of th on
geggl t?n“ﬁli%%i&orﬁ 3. Permanency of the 1r_1dustry—6mlgu;lgedatm (iir?eesp
1u 1sy development of unexplored lands, opening of a ?”}‘1 do | mines,
et‘{ﬁza’.tion of low grade ores, and recent estimates of Mic 1ganMichigan
T ves. 4. Royalty and ownership. 5. Value of iron ore in ichigan
;.'35%13 " 6. Statistical tables %n prodqctg)nvgﬁl% Véxflurg i(r)fe;mgr(i)g:s' on irot
eTves ining costs and appraise . ) ,
?rrgglifts ?‘ggg:: irr%lg 01% shipments by mines, ranges and counties. 7. List of

active iron mines with location, ownership, depth of bottom levels and

nu?él;berﬁég&%gﬁ&lo&e&emm by R. A. Smith. 1. Limestone—general

ipti i i location and
i iti scription of the limestone formations, ]
ggglrgg?%rc%%déggngfiggipa,lpdeposits, staat}ts_th;l tgglgiagifstggaof%g%{); angd
i i ong a . .
value. 2. Lime—general business conditi nd statistical tables, 3.
— haracter of the sandstones o gan, cause
(Signl(ilggog? t]:%g nsea,rr?ésctone industry, statistical tables. L 4, 1:S.halgf t{}{gegr ;é
hcle and location of shale resources. 5. Trap rock—loca g)nG  the trap
. aJk deposits, growth of the industry, statistical tables, 6. rd dstones
ro% sC, ghesto’nes-location of the grit or grindstone qua,rﬁes a‘wﬁ;on—loca-
a? ua,lyrying 7. The Michigan Slate Industry by O. R. a{m o e
(t)iog and desdription of thed blat(_:k sla,’c-%1 d‘?gﬁfét% ?fsﬁ%agascogﬁlg, attemted
uction an 0 . 8. | ar
deg?é??ﬁ%?af@?ﬁﬁs%r?, difficulty of tobtalmng tc&mg%g%?ssitg;llstté%% Sdataé,
th vel for concrete aggregates, bles. 9.
éh?tgfee%fesaﬁngrggg (:gggditions, seats of the mdus’cry,.e}étentt ofmﬂﬁi(s:%lit_
oo Sl i 10 Gt o o e e -
i i i " ? . s 4
a;ﬁsglrﬁr—e—a;fgw%}rxlcgf‘%he industry in Michigan, g{gﬁ;}%cﬁeggg)lgglenltg,
istri i urees, . .
et e of i g}ipsumf rl\edsi%hi an, statistical tables, 13.
Clay—character and uses of the clays o ligan, sfatistical tables. o
— ns and statistical tables. 14, 1 le-—
gﬁgregtr;ﬁ%dgorfé’ﬁ%gg, chalgi,ctgrl_of thg ?é‘lx{ck gﬁ)%v ttxﬁe a?rfgdilrjr%% Il{xmlgécgf
isti les, 15, Sand-lime brick— ang
%gg ’ixﬁfl?xtsltsgrca{; t‘:;:L/Ibichigan, location of the plants, statistical fables. 16.
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Mineral waters—decline and causes of the mineral water industry in Michi-
gan, statistical tables. 17. Natural gas—*“shale” and surface gas wells,
statistical tables. 18 Petroleum. 19, Graphite—location of the graph-
ite deposits. 20. Quartz.  21. Mineral paints—metallic paint from iron
ore. 22. Coal—statistical tahles. 23. Summary of the production and
value of the mineral products of Michigan for 1913. 24. Directory of
mineral producers of Michiganfor 1913.. ... ... . v i i

Publication 17, Geological Series 14, 1912-1914.

Biennial Report of the Dircctor of Michigan Geological and
Jiological Survey, by R. C. Allen, 104 pp., 1 map.

(a) Organization of the Geological and Biclogical Survey; 1. Ex-
penditures; 2. Employees.

(b) Powers and duties of the Board of Geological Survey.

(¢) Functions of the Geological Survey; 1. Distribution of reports;
2. Correspondence and conferences; 3. Cooperation with the Board of
State Tax Commissioners in the appraisal of mines and mineral iands;
4. Reports of the State Geologist to the Board of State Tax Commissioners;
5. Cooperation with the Michigan Securities Commissgion; 6. Coopera-
tion with the Public Domain Comynission.

(d) Progress of the Geological Survey -of Michigan; 1. Geological
work in the Gwinn Iron Bearing District; 2. On the east end of the
Menominee Iron Range; 3. Resurvey of the Gogebic Iron Range be-
tween Wakefield and Lake Gogebic; 4. Laboratory studies of Pre-
Cambrian rocks in the district between Lake Gogebic and Iron River;
5. Monograph on the copper ore deposits of Michigan; 6. Report of the
geology of Limestone Mountain; 7. Report on the brine and salt deposits
of Michigan; 8, Report on the occurrence of oil and gas in Michigan;
9. Geologic investigation of the limestone resources of Michigan; 10,
Studies of the Dundee, I'Taverse, and Marshall formations; 11. Study
of the physiography of Michigan inland lakes; 12. Geologic and physio-
graphic studies of Mackinac Island; 13. Annual report on mineral
resources and statistics of mineral production, ’

(e) Progress of the topographic survey of Michigan; 1. Object of the
survey; 2. Expenditures for cooperative topographic survey of Michi-
gan; 3. Plan of cooperation in topographic mapping; 4. Report of
topographic surveys July 1, 1912, to July 1, 1914. 5. Table of progress
of the topographic survey in the United States,

(f) Progress of the Biological Survey of Michigan; 1. Plan of work;
2. Field work for 1913 and 1914; 3. Publications; 4. Recommendations.
_ (g) Recommendations to the Legislature refative; 1. To a proposed
increase in appropriations for topographic mapping—need for and uses
of topographic maps, appropriations for the Topographic Survey; 2.
T'o the Investigation of water powers, drainage, etc.; 3. To the need of
a soil survey of Michigan—organization of a Soil Survey, recommenda-
tions; 4. To the regulation of the drilling and care of deep borings—
harmful results of unregulated deep drilling, proposed regulations; 5.
To the relation of the Geological and Biological Survey to the congervation
of the birds and wild animals of the state; 6. To the proposed work of
the Biological Survey—report of the Committee on Policy of the Biological
Survey, plan of work, and nature of publications.

(h) Catalog and tables of contents of the publications of the Michigan
Geological and Biological Survey, 1838-1914.............. e

Publication 18, Geological Series 15, 1915,

Part I. Contributions to_the Pre-Cambrian Geology of Northern
llg%lchllgla%vand Wisconsin, by R. C. Allen and L, P, Barrett. 152 pp., 12

3., figs.

Part 1I.” The Geology of Limestone Mountain and Sherman Hill in
I_'I%}_lghton county, Michigan, by E. C. Case and W. I. Robinson. 29 pp.,
5 Figs.

Part I. Contributions to the Pre-Cambrian Geology of Northern
Michigan and Wisconsin.

(a) Introduction and acknowledgments.

(b) A revision of the correlations of the Huronian group of Michigan
and the Lake Superior region; 1. Correlation of the Animikje series as
Middle Huronian; 2. Correlation of the Huronian group in the Gogebic
and Marquette districts; 8. Correlation of the Vulcan (iron bearing)
series with the Negaunee (iron bearing) series—Marquette and Crystal
Falls districts; 4. Correlation of the Negaunee series with the Vulcan
series of the Sturgeon trough, ¥Felch Mountain district, Calumet trough,
and Menominee range; 5. Correlation of the Ironwood (Animikie) of
the Gogebic range with the Vulcan (Middle Huronian) series of the
Crystal Falls-Iron River-Florence-Menominee district on the basis of
similar relations to intrusive granite: 6. General remarks on the cor-
relation of the Animikie series with the Middle Huronian.
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(¢) A revision of the sequence and structure of the Pre-Keweenaw for-
mations of the eastern Gogebic iron range; 1. Introductory statement-—
summmaries of the geology based on earlier work and of the writers’ con-
clusions; 2. Archean system; 3. Algonkian system: Lower Huronian—
Sunday quartzite and Bad River limestone; Middle (Animikie) Huronian
Zintroductory staternent, relation to other formations, ceology of the
Palms and Ironweod formations, Middle Huronian extrusives. basic
extrusives, Presque Isle granite; Upper Huronian—The Copps formation;
Keweenawan series—Relation to adjacent formations, Keweenaw(?)
gabbro; 4. Structure of the Gogebic range east of Wakefield—XKeween-
awan series, Copps formation, and Middle Huronian geries.

(d) Geolcgy of the Marenisco range; 1. Introductory statement:
2. Archean system—northern area, southern area, relations to adjacent
rocks; 3. Middle Ifurcnian (Animikie) series—graywacke-quartzite, iron
formation, slate formation, igneous rocks,

(e) Geology of the Turtle Range; 1. Tniroduction; 2. Successions
on the Turtie range; 3. Archean; 4. Huronian group—ZLower and
Middle; &. Igneous rocks. .

(f) Geology of the Manitowish Range; 1. Results of diamond drilling;
2. General summary.

(g) Geology of the Vieux Desert district—conclusions.

(h) Geology of the Conover district; Petrographic description of
the Conover slates, i

(iy The Paint slate and the Wolf Lake granite, gneiss, and schist; 1.
The Paint slate formation; 2. Petrographic descriptions of the Paint
slate; 3. Summary statement; 4. Granites, gneisses, and schists of the
Wolf Lake area: 5. Relations of the Wolf Lake granite and mica schist
to the Paint slate,

() Correlation and structure of the Pre-Cambrian formations of the
Gwinn iron bearing district; 1. Previous geological work; 2. Recent
studies; 3. Location, topography, etc.; 4. Notes on the structure of
the Gwinn synclinorium; 5. Archean system; 6. Algonkian system:
Middle Huronian—Gwinn series; Upper Huronian—Frinceton series;
7. Keweenawan series (?); 8. Paleozoic; 9. Correlation of the Gwinn
and Princeton series. ) . .

(k) Evidence of the Middle-Upper Huronian unconformity in the
quartzite hills of Little Lake Michigan; 1. Structure of Little Lake
hills; 2. The Lower (Gwinn) series—arkose and conglomerate; 2. Upper
(Princeton) series—conglomerate, quartzite and quartz slate; 3. Notes
on the correlation.

@) Relative to an extension of the Menoniinee iron range eastward
from Waucedah to Fscanaba, Michigan; Conclusions

Part I1. CGeology of Limestone Mountain and Sherman Hill in Hough-
ton county, Michigan.

(a) Location and topography.

(b) Previous geological work. .

(c) Stratigraphy and correlation of beds; 1. Mid-Devordan; 2.
Niagaran: 3. Middle or Upper Richmond; 4. Upper part of Lower
Richmond: 5. Lower Richmond; 6. Galena (Stewartville or Upper
Galena); 7. Decorah (Upper Blue); 8. Upper Black (Upper buff);
9. Potsdam (Jacobsville).

(d) Structure. .

(e) Geological history—The fault between Big and Little Limestone. .

Publication 19, Geological Series 16, 1914,

Mineral Resources of Michigan for 1914 and prior years. 359
pp., 18 Pls., 24 Figs.

Part 1. Metallic minerals.

(a} Michigan Copper Deposits, by R. E. Hore, 161 pp., 18 Ple., 23
Figs.: 1. Location of the copper mines; 2. Structural features of Kewee-
naw Point—general geology, structure of Keweenawan serieg, faulting;
3. The copper bearing rocks—the Keweenaw rocks, classifications .and
descriptions; 4. Nature of the copper deposits—mode of occurrence,
conglomerate lodes, amydgaleid lodes, sandstone lodes. Epidotic beds.
cupriferous felsite, fissure veins, paragenesis of copper and calcite, sulphide
veins, arsenides and sulphides of copper, arsenic in the copper, copper
oxide, silicate and carbonate minerals, accessory minerals containing
fluorine, boron, or tungston, silver in Michigan copper deposits; R
Geology and development of the copper deposits or ledes and production
of copper,—Adventure No. 4 lode, Algomah, Allouez conglomerate,
‘Ashbed lode, Atlantic, Baltic, Calumet conglomerate, Central mine vein,
Torest lode, Hancock lodes (No. 3 and No. 4), Indiana lode, Isle Royale,
Kearsarge, Lake,—FEast lode, Mass mine ledes, Evergreen lode, Butler,
Ogima, and Knowlton lcdes, Michigan lodes, Minesota lcdes, Nounesuch
lode, Osceola, Pewabic, Phoenix mine vein, Superior lede, Superior “ West "
lode, Winona production of the several lodes in 1912; 6. Origin of the
deposits—views of geologists, deposition of copper by solutions of ferrous
salts, deposition of copper frem chloride solutions, conclusions of R. E.
Hore as to the origin of the deposits.
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(b} The Copper Industry in 1914, by Walter E. Hopper, 35 pp. 1.
General review: the strike of the copper miners, effects of the strike
on production and mining costs, losses, effects of the European war—loss
of foreign markets, closing of copper mines, disorganization of the domestic
copper markets, recovery of the copper market at the close of 1914,
disasters in the copper country—fires and hoiler explosions; 2. Con-
struction work—restriction by strike of 1914; 3. Mine casualties: 4.
Sanitary conditions; 5. The Copper Handbook—removal of publication
office from Houghton to New York City; 6. The Douglass Houghton
memorial at Bagle River; 7. Details of operations of the mining com-
panies in 1914; 8. Statistical tables by R. E. Hore and W. E. Hopper.

(¢) Iron Ore—Statistical tables, by R. C. Allen and O. R. Hamilton,

pDp.

Part I1. Non-Metallic Minerals, by R. A. Smith,

(a) Coal in Michigan, 23 pp.: 1. Michigan Coal Basin—location
and extent, surface features, accessibility, geology, character and thickness
of the coal measures, occurrence of the coal, quality, analyses; 2. De-
velopment, history of coal mining, mining conditions, methods of mining;
3. Markets; 4. Production and statistical tables.

(b) Limestone; 1. Growth of industry; 2. Location of quarries; 3.
Statistical tables.

(¢) Lime; 1. Slow growth of industry; 2. Unfavorable location of
kilns; 3. Quality of lime; 4. Production, 5. Statistical table.

éil) Bandstone; 1. Decline of industry; 2. Cause; 3. Statistical

able

(e) Trap Rock; 1. Unfavorable location of deposits and quarries;
2. Statistical table.

(f) Grindstones and Scythestones; 1. Location and character of the
grit stones; 2. Location of quarries.

(g) Sand and Gravel; 1. Decrease in production in 1914; 2, Extent
of sand and gravel resources; 3. Statistical table.

() Salt; 1. Production and rank of state in 1914; 2. Former center
of industry—Saginaw Valley; 3. The salt producing districts; 4.
Rapid development of indusiry in Wayne county; 5. Mining of rock
salt; 6. Manufacture of bromine, bromides, and calcium chloride; 7.
Occurrence of the rock salt deposits; 8. Depth; 9. Probable extent;
10. Statistical tables.

(), Cement; 1. Growth of industry; 2. Raw material; 3. Production;
4. Distribution; 5. Market prices; = 6. Statistical tables.

(j) Gypsum Deposits in Michigan, & pp.; 1. Occurrence and develop-
ment; 2. Character, extent, and thickness of the beds; 3. The gypsum
bearing formation; 4. The gypsum bearing districts—the Grand Rapids-
Grandville, the Alabaster-Turner district (Tosco and Arenac counties),
and the 8t. Ignace; 5. History of gypsum industry; 6. Production and
disposition of product; 7. Statistical tables.

. Clay: 1. Character and occurrence—brick and tile, pottery, and
slip clays; 2. Developments; 3. Uses—brick and tile, pottery, glazing.

(1) Pottery: 1. Growth of industry; 2. Character of products; 3.
Sources of raw material; 4. Statistical tables.

(m) Brick and Tile Products: 1. Raw materials; 2. Production;
3. Rank of state; 4. Development of common brick industry near Detroit;
5. Drain tile and sewer-pipe; 6. Statistical tables.

(n) Sand-lime Brick: 1. Factors affecting the growth of the industry;
2. Production; 3. Rank of state: 4. Statistical table,

(0) Mineral and Spring Waters: 1. Fluctuating production and
causes; 2. General decline of industry; 3. Table of production.

(p) Natural Gas: 1. Sources—surface deposits, bed rocks; 2. Surface
gas wells—Macomb, Oakland, Washtenaw, and Manistee counties; 3.
Rock wells—Port Huron oil field; 4. The gas and oil bearing strata;
5. Statistical table.

(q)_Petroleum; 9 pp.: 1. The Port Huron field—discovery of the
Petrolia Oil Springs fields in Ontario, the C. A. Bailey and G. B. Stock
explorations, the development companies, records of the recent test
wells, the Port Huron anticline, the surface deposits and surface gas,
the rock formations, the oil bearing formation; 2. Explorations at
Cadillac, Wexford county: 3. H. R. Ford test well at Dearborn, Wayne
county,—plan to drill to the depth of 5,000 feet or to the pre-Cambrian
granite.

](Ir) Quartz: 1. Production and uses; 2. Location of mines and
mills.

(s) Mineral Paints: 1. Raw materials; 2. Producers.

(t) Relative to Potash deposits in Michigan: 1. Studies on the
Devonian and Silurian formations in Michigan, by A. W. Grabau; 2.
Possibilities for the occurrence of potash salts in the lowest rock salt beds
in southeastern Michigan; 3. Uses of potassium salts; 4. Importance
of a reliable source; 5. Investigations by the U. S. Geological Survey
and the U. 8. Bureau of Soils; 6. Occurrence, extent, and depth of the
rock salt beds in Michigan.

(W) Summary table of the production and value of mineral products
in Michigan, 1910-1914,

(v) Appendix—Directory of the producers of non-Metailic minerals
in Michigan for 1914.

(w)y Index............. . v e e
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Publication 20, Biological Series 4, 1915.

Miscellaneous Papers on the Zoology of Michigan. 179 pp.
28 Pls. 3 Figs.

(a) Observations on the fishes of Houghton county by Thomas L.
Hankinson. 12 pp. 8 Plates, 1 ¥ig. 1. Local distribution of fish—
Stonington, South Twin, North Twin, Kratt and Bear Lakes. 2. Habitat
and distribution in South Twin Lake. 3. Conclusion. 4. List of species.

(b) An ecological study of the fish fauna of the Douglas Lake region
(Michigan) with special reference to the mortality of the species by Roy J.
Colbert. 13 pp. 1 Fig. . . .

(¢) Dragon Flies of the Douglas Lake region (Michigan) by Arthur T.
Evans. 20 pp. 2 Plates.

(d) Reptiles and amphibians of Monroe County by Crystal Thompson.
3 pp. List of species. .

() Results of the Mershon expedition to the Charity Islands, Lake
Huron: Coleoptera, by A. W. Andrews. 42pp. 1. Habitat distribution
of the coleoptera. 2. List of species. . L .

(f) Results Shiras expeditions to Whitefish Point, Michigan: Fishes,
by T. L. Hankinson, 161 pp. 17 Plates. 1 Fig. 1. General description
of region. 2. Fish habitats. 3. List of species. 4. Hypothetical list of
species. 5. Summary and conclusion. 6. Bibliography.

Publication 21, Geological Series 17.

Mineral Resources of Michigan with statistical tables of pro-
duction and value of mineral products for 1915 and prior years.
402 pp. 8 Pls. 15 Figs.

Part I. Metallic Minerals. _

(a) Michigan Copper Industry in 1915 by W. E. Hopper, 55 pp.: 1.
Generalreview, 2. Exploration and development work. ~ 3. Construction
work. 4. Dividends. 5. Mine casualties. 6. Details of operations of
the mining companies in 1915, 7. Statistical tables.

(b) Iron Industry—Statistical Tables, by R. C. Allen and O. R.
Hamilton. 1. Iron ore shipments by districts. 2. Summary of iron ore
shjpments by ranges and counties. 3. List of active iron mines. 4. Iron
ore reserves of Michigan. 5. Appraised value of Michigan iron mines.
6. Value of Michigan iron ore shipments in 1915. 7. Costs, profits,
losses, and assessments, iron mines of Michigan.

Part II. Non-Metallic minerals by R. A. Smith. . -

(a) Limestones of Michigan. 209 pp. 8 Pis. 15 Vigs. L. Origin
of limestone. 2. Classification and varieties of limestones. 3. Uses
of limestone and lime. 4. Geology of limestone formations—geologic
distribution and character of pre-Cambrian and Paleozoic limestones and
marl or bog lime deposits. 5. Distribution, character, and development
of limestone deposits by counties. . X

(h) Miscellaneous non-metallic minerals. 1. Coal—growth in pro-
duction, cost of mining, markets, methods of mining; statistical tables.
2. Limestone industry—growth of industry, character of the deposits, and
statistical tables. 3. Lime industry-—growth, statistical table.” 4. Sand-
stone—decline of industry, statistical table. 5. Grindstones and scythe-
stones—occurrence and development. 6. Sand and gravel—occurrence
and development, statistical tables. 7. Salt——growth of industry, oc-
currence and extent of salt deposits, statistical tables. 8. Cement--
growth of industry, statistical tables. 9. Gypsum—growth of industry,
occurrence of beds, statistical tables. 10. Clay—Classes, quality,
occurrence and uses. 11. Pottery—growth of industry, classes of
products, statistical table. 12. Brick and tile products—raw materials,
nature of product, statistical tables. 13. Sand lime brick—growth of
industry, statistical table. 14. Mineral and spring waters—decline of
industry, statistical table. 15. Natural gas—occurrence, statisticay
table. 16. Petroleum—occurrence and production. 17. Trap rock—
occurrence and development, statistical table. 18. Shale—occurrence
and development. 19, Graphite—occurrence of graphitic slates, de-
velopment. 20. Quartz. 21. Mineral paints. 22. Summary table of
production and value of mineral products in Michigan, 1911-1915.

(¢) Appendix. Directory of producers of non-metallic minerais in
Michigan in 1915.
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BIENNITAL REPORT OF THE DIRECTOR.

Publication 22, Geological Series 18, 1914-1916.

Bicnnial Report of the Director of the Michigan Geologieal
and Biological Survey by R. C. Allen, pp. 118, Pls. 15.

(a) Organization of the Geological and Biological Survey. 1. Tables
of expenditures. 2. Employees of the Board of Geological Survey, July
1, 1914 to July 1, 1916.

(b) Progress of the Geological Survey.

(c) Co-operative work. 1. With the Board of State Tax Commission.
2. The Public Domain Commission. 3. The Michigan Securities Com-
mission. 4. The Mackinac Island State Park Cominission.

(d)  Geological work. 1. Geological map of Michigan. 2. Report of
Michigan limestones. 3. Studies of the pre-Cambrian rocks of the
Northern Peninsula. 4. Studies of the Devonian formations. 5. Of the
Mississippian formations. 6. Of the Paleozoic formations of the Northern
Peninsula. 7. Of the physiography of Michigan inland lakes. 8. Mineral
statistics.

(e) Progress of the Topographic Survey: 1. Expenditures of the Co-
operative Topographic Survey of Michigan. 2. Importance of the Topo-
graphic Survey to the development of the state.

(f) Progress of the Biological Survey: 1. Report of the Chief Natural-
ist.

(g) Retracement and permanent monumenting of the Michigan-Ohio
boundary: 1. Part I. Report of commissioners. 2. Part II.” Report
of engineer. 3. Part III. Basis of Ohio-Michigan boundary dispute.
4. Bibliography of the Ohio-Michigan boundary dispute. 5. Appendix
I. Distribution of reports of the Geological Survey. 6. Appendix II.
Catalog and table of contents of the publications of the Michigan Geo-
logical and Biological Survey.

Forward-
_ ing
Price. Charges.
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