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REPORT OF THE STATE GEOLOGIST.

Yo His Excellency Moses WIsNER,
Governor of the State of Michigan:

I have the honor to submit herewith, the Report required of
me by the terms of the Legislative act, approved February 15,
1859, and entitled “ An act to finish the Geological Survey of
the State.” This Report is intended to set forth the progress
of the geological survey during the ycars 1859 and 1860.

Allow me, in communicating this Report, to acknowledge the
many personal kindnesses received at your hands, and the ap-
preciative interest which you have always manifcsted in the
progress of the work. Whatever useful results may be here
embodied, are due in no small degree to your connexion with
the origin and cnergetic prosecution of the survey.

I have the honor to be,
Your most obedient servant,
A. WINCHELL,
State Geologist.
Ann Arbor, December 31, 1860.






INTRODUCTION.

SEKETCH OF THE HISTORY OF GEOLOGY IN MICHIGAN.

Before entering upon the consideration of the subjects strictly
belonging to this Report, a brief notice of what has heretofore
been done in developing the Geology of Michigan, will undoubt-
edly be acceptable to the people of our State.

The explorations and discoveries of the Jesuit Missionaries,
prosecuted for many years along the borders of the great Lakes,
may be passed over as too remotely connected with the history
of Geology in Michigan, to justify their introduction into the
present report. The record of the wonderful labors and suffer-
ings of these early christian missionaries, may be found embod-
ied in the numerous volumes of a work entitled, “ Relations de
©o que s'est passe de plus remarquable aux Missions des peres
de la compagnie de Jesus, en la Nouvelle France.”* A con-
densed sketch derived from this source, is given in Foster and
Whitney’s “ Report on the Geology and Topography of a portion
of the Lake Superior Land District, in the State of Michigan,
Part1.”

The existence of copper in considerable quantity, upon the
shores of Lake Superior, had all along attracted the attention
of the Missionaries. The first mention made of the occurrence
of this metal is found in the Relation for 1659-60. The first
wmining enterprise of which we have any account, was superin-

®A oopy of this remarkable and rare old work is in the possession of Judge Campbell, Pref.
of Law in tho University. Other sources of information relative to this period are ¢ Travels
¢ the Jesuits into various parts of tho world,” &s. Vol. I1., London, 1763. ‘ Early Josait
‘Miggions in North America,” b V. Wllil:m hgnhun Ki New York 1847, ¢‘Lettres
wdifiantes et curieuses,” ‘{ame glﬂl r‘n a knowledge of
thess works, I am indebted to Prof. wmu lioen rn be feund in the
@ Histoire de la Nouvelle France,” and "MM‘.M eysges Ourieux,”
aad ¢ Recueil de Voyages,’’ M, 1e81.



6 ~;« REPORT OF THE

tended by A,lexander Henry, ncar the fmks of the Ontonagon
river, in_1771.

le e*qloratlons of Alexander McKenzie, commenced in
178-9 extended over a portion of the shores of Lake Superior,

_and- thence north-west, over the country whose waters flow

‘ibto the Arctic ocean. In the account of his travels he speaks

'-.:,'_'ef the occurrence of “virgin copper” on the south shore of the

: “lake.

In the year 1800, during the presidency of the elder Adams,
Congress passed a resolution,* providing for the employment
‘of an agent for the purpose of collecting information relative
to the “Copper Mines” on the south shore of Lake Superior ;

‘but it does not appear that this resolution was ever put in

execution.
" In 1819, General Cass, under the authority of the Secretary

of War, directed an cxploring expedition which passed along
‘the Southern shore of Lake Superior,} and crossed over to the
"Mississippi. This expedition Lad among its principal objects,
"that of investigating the north-western copper mines ; and was
'.accompanicd by Mr. H. R. Schoolcraft in the capacity of mineral-
“ogist and geologist. His observations are recorded in his  Nar

‘rative Journal of Travels from Detroit, north—west ? &o., pub-
lished in 1821.
In the spring of 1823, Major Long, acting under the orders

‘of the War Department, and accompanied by several scientific
“gentlemen, 'started on an expedition, the object of which was

to explore the river St. Peters and the country situated on
the northern boundary of the United States, between the Red

‘River of Hudson’s Bay, and Lake Superior. In returning, they

coasted along the north shore of thia Lake.
In 1831 an expedition was sent out by the United States gov-
ernment, under the command of Mr. Schoolcraft, for the purpose

. of ascertaining the sources of the Mississippi river. Dr. Doug-

4

las Houghton was attached to this party, and he subsequently

staws of We Usited tates, Vol. L, p. 408.

' . $Journal of the Expedition of General Cass.
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speaks of the aid afforded by the observations made at this time
in tracing the fragments of copper to their place in the rock.

Nothing further was attempted at elucidating the mineral
resources of any portion of the territory, until the admission of
Michigan into the Union in 1836, when the 'government at once
proceeded to the organization of a general, systematic survey.

The original act for the organization of the geological survey
of the State was approved by Gov. Mason, February 23d, 1837.*
It provided for a geological, zoological, botanical and topo-
graphical survey. Under this act the following corps of officers
waB appointed.t

Douglas Houghton, Geologist.

Abram Sager, Principal Assistant, in charge of Botanical
and Zoological Departments.

S. W. Higgins, Topographer and Draughtsman,

- Columbus C. Douglas, Sub-Assistant.

Bela Hubbard, Sub-Assistant.

William P. Smith, Sub-Assistant in charge of Mechanical
Zoology.

Messrs. Douglas and Hubbard, during the following years,
were First Assistants.

On the 26th of January, 1838, Dr. Houghton presented his
First Annual Report, & document of 87 pages, in which, after
alluding to the topography of the State, he notices the several
geologrical features of the Lower Peninsula under the following
heads : “ Upper Sandrock of the Peninsula,” “ Gray Limestone”
“ Lower Sandstone or Graywack Group,” “ Gypsum,” * Brine
8prings,”  Clay,” * Sand,” * Marl,” “Bog Iron Ore,” * Mineral
Bprings.” Several pages are devoted to the Brine Springs, and
numerous intercsting analyses of the saline waters of Michigan
are for the first time published.

On the 82d of March the G:vernor approved a new act, re-
organizing the survey in more comprehensive terms, and with
more detailed provisions.}

* genato :«imu 1837, p. 100. For tho Act, soe ** Laws of Michigan,” 1537, p. 14.
I« Laws 1837-8, p. 119,
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About the same date, acts were passed for the incorporation
of the “Clinton Salt Works,” and for the improvement of the
State Salt Springs.”* January 1, 1839, Dr. Houghton presented
a special “Report in relation to Salt Springs,”t and on the 28th
of the same month, a Report on Iron Ore in Branch County.}
The same day the Legislature passcd an * Act relative to Salt
Springs.”

On the 4th of February, 1839, Dr. Houghton presented his
“ Second Annual Report”§ This document, of 153pp., was
made up as follows :

1. ézommr, by Dr. Houghton, 89 pp. * NortHERN PanT or suB
PexinsuLa.”  “Topography and General Character,” “Rocks,” * Ter
tiary Clays,” * Shell Marl” * Qypsum,” “ Change of Elevation in
the Waters of the Great Lakes. SouTHERN Part or tHE PENINSULA.
« Coal,” * Salt Springs and Slate Salt Lands.”

2. Zooroay, by Dr. Abram Sager, 15 pp. A systematic cata-
logue of the animals of the State, as far as observed.

8. Boraxy, by Dr. John Wright, 29 pp. A catalogue of the
plants of the State as far as observed.

4. Torocraray, by S. W. Higgins, 21 pp.

5. Geovrogy of Eaton, Ingham and Jackson counties, by C. Q.
Douglas, Assistant Geologist, 13 pp.

6. GeoroeY of Wayne and Monroe counties, by Bela Hubbard,
Assistant Geologist, 36 pp.

The Zoological and Botanical Departments were suspended
early in the year by the resignation of the officers in charge.

On the 6th of January, 1840, the State Geologist made a
weport in relation to the Salt Springs||, and on the 3d of Februa-
ry, presented his Third Annual ReportY of 111 pages, covering
* the following documents :

1. Georocy, by Dr. Houghton, 88 pp. A description of the
Topography and Geology of that portion of the Upper Penin-

®Laws 1837-8, p. 168.
House Do, , p. 89.
To., p. 342
e b 0
n3e »
. Vol. I, p. 202 '
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sula bordering on Lakes Michigan and Huron, followed by a
notice of the “Clay, Iron Stone and Bog Ores” of the Southern
Peninsula. The rocks of the Upper Peninsula are here ar-
ranged under the two heads Primuary and Sepmmenrary. The
latter are subdivided into Lower Ltmerock and Shales, and
Upper Limerocks.

2. TorocrarrY, by S. W. Higgins, 18 pp.

8. GEoroay, by C. C. Douglass, 23 pp., containing *General
Remarks on the counties of Jackson, Calhoun, Kalamazoo,
Eaton, Ionia and Kent,” with considerable detail on the rocks -
of the coal measures, which are divided into “Upper” and
. “Lower Coal Groups.”

4. Georogy, by B. Hubbard, 35 pp. containing reports on Len-
awee, Hilladale, Branch, St. Joseph, Cass, Berrion, Washtcnaw,
Oakland and Livingston Counties, and embracing a systematio
description of the various formations and economical products
of these Counties ; a notice of the “ Ancient Lake Ridge,” and
numerous practical suggestions on the use of Peat and Marl.

A Committee of the House of Representatives reported on the
zeports of the State Geologist, at this session of the Legislature,*
snd the Zoological and Botanical portions of the act establishing
the Survey wcre repealed. On the 28th of March, an act was
passed relative to tlie maps of the State and Counties.

The Fourth Annual Report of the State Geologist was pre.
sented February 1, 1841. This Report embraced the following
documents : :

1. Georoay, by Dr. Houghton, 89 pp. This was devoted to &
description of the Topography, Geology and Minerology of the
country bordering on Lake Superior. The classification of the
rocks will be embraced in the table which follows. The report
embraces & masterly discussion of the Mineral Veins of the
“Trap, Conglomerate, &c.,” and concludes with notices of the
“Furs, Fish and Harbors of Lake Superior.”

2. Larmrupes aNp Maangric Variations, by Frederick Hubbard,
8pecial Assistant, 6 pp.

ﬂmunoc.uﬂg,%l.llp.ﬂ.
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8. GeoLogy, by C. C. Douglass, 15 pp., devoted mainly to the
general geology of the northern portion of the Lower Peninsula,
bordering on Lakes Huron and Michigan. The geological
serics, as here made out, will also be embraced in the table.

4. Geowocy, by B. Hubbard, 23 pp. devoted to a general
resume of the geology of the organized counties, with tables of
the formations. . N

5. ToracrarHY, by S. W. Higgins, 26 pp., containing valuable
tables of magnetic variations, and of the rise and fall of water
in the lakes. '

On the 4th February, Dr. Houghton presented a Report of
the progress of the County and State maps.*

Through the pressure of the financial crisis under which the
State and country were still suffering, the Legislature was in-
duced to curtail the appropriations for the continuance of the sur-
vey. The Fifth Annual Report thercfore, dated January 25th,
1842,1 is a brief paper of six pages, containing some notices of the
geology of the western portion of the Mineral District of Lake
Superior, surveyed by Dr. Houghton in connexion with his
duties as Boundary Commissiorer. Dr. Houghton, not contens
that a work to which he had devoted so much labor, and for
which be had undergone so many privations, should be inter-
rupted, and perhaps frustrated, by the supposed inability of
the State to carry it on, devised, in 1844, in connexion with
William A. Burt, Esq., the plan of connecting the linear
surveys of the public lands of the United States, with a
a geological and mineralogical survey of the country. This
plan was fully set forth in a paper prcpared and rcad by
him beforc the ¢ Association of American Geologists,” at
Washington, in that year. The immense advantages likely
to result from such a survey, if successfully carried into exe.
cution, were at once comprehended. The Commissioner of
the General Land Office, having obtained a promise from Dr.
Houghton to undertake the work, recommended to Congress an

#Hous> Doc., 1841, p. 94.
+ Joint Doc., 1849, p. 498,
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appropriation for that purpose. This was made, and tiie survey
commenced by Dr. Houghton.* According to the plan agreed
upon between Dr. Houghton and Mr. Burt, the township lines of
the Upper Peninsula were to be run by Mr. Burt, or under his
supervision, while the subdivisions were to be made'by other
deputy surveyors—Dr. Houghton having the especial control of
the whole. All rocks crossed by lines were to be examined,
specimens taken, and the exact locality noted, while at the same
time as much information as could be obtained, was to be col-
lected in relation to the geological and topographical features
of the country. The surveyors were to be accompanied along
the lines by a special barometrical obscrver. This systcm had
been fairly organized, and the field work of one season nearly
compléted, when his melancholy death by drowning, occurred
during a storm on Lake Superior, near Eagle river, on the night
of Oct. 13th, 1845.1 This unfortunate termination of the survey
was communicated to the Legislature by S. W. Higgins, on the
Tth of January, 1846.
According to the plan entered upon, a full and minute report
was to have been prepared and returned by Dr. Houghton, to
the office of the Surveyor General. On the decease of the head
of the survey, his administrators employed Messrs. William A.
Burt and Bela Hubbard, to compile reports on the geological
results of the work for 1845, from the field notes of that year.
Mr. Burt’s Report was prepared from his own notes, and Mr.
Hubbard’s from those of Dr. Houghton. These two Reports§
unfold in an admirable manner the geological structure of the
trap and metaphorphic regions of Lake Superior, and anticipate
‘results which were sabsequently worked out by the United
States Geologists. The notes and maps of three townships
were in Dr. Houghton’s possession at the time of his dcath, and
* were never recovered
Thus ended the first geological survey of our State—a work

@ 8ee ¢ Tho Mincral Reglon of Lako Superior,” by Jacob Houghton, Jr.
Ib. Also Foster and Whitncy, Rep. Vol. I, p. 14.
Joint Doc. 1846, No. 12. [ ]
For my knowledge of thess Reports I am entirely indebted to the work of Jacob Houghton,
Jr., before referred to.
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inaugurated within a little more than a year after her admis-
gion into the Un{on, and prosecuted, consequently, in the midst
of the greatest embarrassments. But though the work was
unavoidably arduous for the geologist, and expensive for the
State, it served to aequaint the world, at an early day, with
many of the sources of our mineral wealth, and to awaken and
maintain a lively desire for more full and definite information
relative to the Coal, Salt, Gypsum, Copper and Iron, of which
the published Reports of Progress had afforded hasty glimpses.
Dr. Houghton’s Report, published in .1841, furnished the world
with the first definite information relative to the occurrence of
native copper in place, on Lake Superior ;* and the promise of
wealth now so rapidly growing up in that region, has been to
& great extent created by the attention drawn in that direction
by this Report of my lamented predecessor.

The subjoined table, setting forth the order of arrangement
of the rocks of the State, as compiled from Dr. Houghton's
Annual Reports, and those of his assistants, will perhaps suffi-
ciently extend, for the present occasion, this historical reference
to the former State Geological Survey.

Succession of Strata in Michigan, as published in 1838—41,

Arranged in Descending order.

XXXI. Recent Alluvions, (Hubbard, Rep’t 1841, p. 123.)

XXX. Ancient Alluvions, (Ib, 120.)

XXIX. Erratic Block Group or Diluviums, (Ib. 115.)

XXVIIL Tertiary Clays. (Houghton, 1839, p. 17 ; 1841, p. 43;
Hubbard, 1841, p. 123.)

XXVII. Brown or Gray Sandstone. (Dotglass, 1840, p. 69;
Hubbard, 1841, p. 130.)

XXVI. Argillaceous Iron Ore in thin included beds, (Ib.)

XXV. Coal Strata, alternating with friable, slaty sandstons,
and thick beds of black shale and slate, (Ib.)

XXIV. Red or variegated sandstone. (Douglass, 1840, p. 70;
Hubbard, 1841, p. 129.)

4 Whitney’s Metalic Wealth of the United States, p. 348,
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Gray and yellow sandstone. (Hubbard, 1841, p. 128.)

Shales and coal of the “lower coal measures.” (Doug-
lass, 1840, p. 65 ; Hubbard, 1841, p. 126.)

Blue, compact, slaty sandstone. (Hubbard, 1841, p.
186.) .

Gray limestotie, or Upper Limerock—14 ft. (Hubbard,
1841, pp. 125-130.) Douglass places this between.
the «“ Upper” and “ Lower Coal,” and says the Gyp-
sum i above, or embraced in it. (1840, pp. 62-67)
The Gypsum is also placed above by Houghton..
(1839, p. 11.)

Fossiliferous ferruginous sandstones. (Hubbard, 1840,
pp. 81-88.) Thinned out at Grand Rapids. (Hub-
bard, 1841, p. 138.) Subdivided as follows :

G. Coarse, quartzose, yellowish gray sandrock, 30 ft.

F. Ash colored, or brown sandrock, with marine
fossils, 15 ft. .

E. Dingy and green, finegrained strata, with occasional
fossils and ferruginous spots.

D. Hard gray stratum of sandrock, 1 ft.

C. Dingy-green, finegrained sandstone, interstratified
with slaty sandstone, and apparently with blue
clay shale, 15 to 20 ft.

B. Yellow, fossiliferous sandrock. Abounds in marine
fossils. 20 ft.

A. Finegrained sandrock.

Kidney Iron Formation, 45 ft. (Hubbard, 1840, p. 86 ;
1841, p. 18 ; Houghton, 1840, p. 25.) Considered
the bottom of the Carboniferous System.

Sandstone of Pt. aux Barques. Passes south-west
and underlies the sandstone of Hillsdale county,
though not exposed there. (Hubbard, 1841, p. 132.)
Divided as follows : .

B. Coarse sandstone or partial conglomerate. (Hub--

bard, 1841, p. 136.)
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A. Yellow and greenish sandstones. (Ib.) The sand-
stones XVII are supposed to be equivalent to the
Ohio “ Conglomerate” and * Waverly Sandstone.”
(Hubbard, 1841, p. 133.)

. Clay Slates and Flags of Lake Huron, 180 ft. (Hub-

bard, 1841, p. 186.) Divided into

B. Argillaccous sandstone, alternating with sandstone

and clay slates.

A. Blue clay slates and flags, with alternating gyp-

sum beds and gypseous marls. These two (A and
B) constituto the «“Upper Salt Rock” (Hubbard,
1841, p. 133). The gypsum of Grand Rapids is
placed here by Hubbard, (1841, p. 188).

Pt. au Gres and Manistee* limestone (Douglass, 1841,
pp- 102, 103). .

Soft, coarse-grained sandstones, 230 ft. (Hubbard,
1841, p. 133.) Pierced at Grand Rapids, in the salt
well of Lucius Lyon. The “lowér salt rock” of
Ohio, Va. and Mich. (Ib. 133.)

Black bituminous, aluminous slate, with pyrites (Hub-
bard, 1841, p. 134).

B. Light blue, argillaccous (Douglass, 1841, p. 102).

A. Black, containing pyrites. (Ib.)

Limestone of Lake E.rie, (Hubbard, 1889, pp. 88, 105;
1840, p. 83 ; 1841, p. 134). Subdivided as follows:

D. Corniferous limestone, (Douglass, 1841, p. 102).

C. Thunder Bay and Little Traverse Bay limestones,

(Douglass, 1841, pp. 112, 103).

(f) Blue silicious limestone, (Douglass, 1841, p.
109.) -

(e) A confused mass of broken fossils, imbedded
in clay. (Ib.)

(d) Vesiculated chert, colored with iron. (Ib.)

(¢) Flaggy limestone in very thin layers. (Ib.)

®The limstono referrod to by Douglass saems to be rather on the Muskegon than on the
+Manistee river, which is many miles further north.
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(b) Blue clay with iron pyrites. (Douglas, 1841,
pp 109.) .
(a) Light blue limestone.
B. Black bituminous limestone. (Douglas, 1841, pp.
102, 108.)
A. Blue limestone. (Ib.)
X1 Mackinac limestone, (Douglas, 1841, p. 102, 103,)—
“ Manitoulin Portion of Upper Limerock.” (Hough-
ton, 1840, pp. 19, 21.)
X. Polypiferous Portion of Upper Limerock. (Houghton,
1840, pp. 19, 21.
IX. Pentamerus Portion of Upper Limerock. (Ib.)’
VIII.  Lower Limerock and Shales. (Houghton, 1840, p. 16.)
VIIL Sandy Limerock. (Houghton, 1841, p. 20.)
VI Upper grey Sandstene. (Houghton, 1841, p. 19.) Not
conformable with next stratum.

V. Lower, or Red Sandstone and Shales. (Houghton,
1841, p. 1192

Iv. Mixed Conglomerate and Sandstone. (Ib.)a

I Conglomerate. (1. 17)8

IL Metamorphic Rocks. (Ib. 16.)c

L Primary Rocks. (Ib.15)p

Little more than a year after the suspension of the survey
under Dr. Houghton, Congress passed an act, approved March
1st, 184", embracing provisions for the geological exploration
of the Lake Superior Land District, organized by the same act.
Under this act, Dr. C. T. Jackson was appointed by the Secretary
of the Treasury, to exccute the required survey.

After having spent two scasons in the prosecution of this
work, he presented a report of 801 pages,* and resigned his
commission. In the meantime, the survey was continued, and
subscquently completed by Messrs. Foster and Whitney, United
States Geologists. Their Report, of 224 pages, on the * Copper

A, B, C. . The Traps intersect this serles uriou:i.
®Ann. Mess. and Doc. 1840-80, Part IIL Also, Doc. 1st Sces. 3lst Cong. Vol. 8,
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Lands,” was submitted as Part L, on the 16th of April, 1850.*
Part IL, on the “Iron Region” and General Geology, was sub-
mitted November 12th, 1851, and forms a volume of 406 pages
and XXXV, Plates.} -Messrs. Foster and Whitney were aided
in the ficld work of the survey by Messrs. S. W. Hill and
Edward Desor as first assistants ; by Mr. William Schlater as
Draughtsman, and Mr. W. D. Whitney as Botanist. The fossil-
iferous region was also passed over by Prof. James Hall, the
palmontologist of New York, whose observations and general
conclusions are embodied in the Report, together with papers on
the Geology of Wisconsin, by Dr. I. A. Lapham, and Col. Chas.
Whittlesey. The latter also communicated important chapters
on the “ observed fluctuations of the surfaces of the Lakes,” and
‘“magnetic variations,” with a ‘comparison of terrestrial and
astronomical measurements.”

The examinations reported upon in Part II., extended around
the entire Lake shores of the Upper Peninsula, as far as the
head of Green Bay, and embraced the islands at the head of Lake
Huron, from Mackinac to Drummond’s Island. The groups of
of rocks observed were found to conform to the geology of New
York and other States, and a parallelism was established, from
the Potsdam Sandstone to the Upper Helderberg Group.

No further public geological explorations were made with-
in the limits of our State, until the commencement of the
present survey. The mining companies of Lake Superior, how.
ever, maintained a series of local explorations, which have con-
tributed a vast amount of detailed information, destined to be
of the greatest service in the compilation of a general report.

During the legislative session of 1858, numerous petitions
were presented for the completion of the geological survey of
the State. The number was greatly incrcased at the session of
1859, and, although the condition of the State Treasury was re-
ported to be such as hardly to justify embarkation upon any ex-
traordinary expenditures, it was finally deemed advisable to make

®Executive Doc. No. 89, 1st Seas. 31st Cong., Vol. 9, 1840-80.
tExecutive Doc. No. 4, Special Sess. 321 Cong., Vol. 8, 1851.
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& commencement of the work of completing the geological survey,
and preparing for publication in a convenient and practical
form, a Report upon the Geology of the State, drawn from orig-
inal observations, and all other accessible sources. The terms
of the act approved February 15, 1859, were copied almost lite.
rally from the original act of 1837 ; and the survey thus insti-
tuted, possessed, of course, all the scope of the original under-
taking. :

The following Report embraces only the results of the actual
observations made during the past two seasons. It must be
borne in mind, however, that the provision made for the prose-
cation of this survey, has not as yet been such as to permit its
complete organization ; and the heads of* the principal depart-
ments have only been employed during such time as could be
spared from other and regular professional engagements.






PART I
GEOLOGY.






. CHAPTER 1.

ORGANIIATION OF THE SURVEY, AND PLAN OF OPERATIONS.

On the receipt of my commission, dated March 9th, 1859,
designating me to take the charge of the work provided for
by the “Act to Finish the Geological Survey of the State,”
approved February 16, 1859, I met you, by request, for the
purpose of consultation upon a plan of operations adapted to
the circumstances then existing. Besides the act just referred
to, a joint resolution had been previously passed, making an
appropriation for the “publication of Dr. Houghton’s Notes.”
An examination of such sources of infermation as were acces-
sible, had shown, however, at the time of our interview, that
there were ne ‘“notes” made by Dr. Houghten or his assistants
which had not already been reported from, either by the ob-
servers themselves, or in the mamner provided for by Dr.
Houghton’s administrators, except the field notes wpon four
townships in the Upper Peninsula, which were lost at the time
of the melancholy eccurrence which terminated the original
sarvey. It resulted, that the only further use which could be
made of the “notes” referred te in the resolution, would be to
work them up into a detailed report upon the geology of the
State, as understood twenty years ago, before the geelogy of
New York, Canada, and the Northwest, had contributed such
important aids to the proper understanding of the geology of
our own State. While such a publication as this would be but
a just tribute te the men who had labered and suffered for
years in this great work, it was not deemed compatible with
the interest of the State, nor conducive to the advancement of
science, to prosecute the publication of Dr. Houghton'’s ‘“notes”
in all the details of a final report, and immediately follow it
with another report, already provided for, which should com-
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plete the elucidation of our geology, and adapt it in all respects -
to our present wants and the present state of the science. This
view seemed the more consistent, since any adequate report
upon our geology could not fail to do justice to the names of
those who were the pioneers in Michigan geology. ’
After the interval which had elapsed since the date of the
explorations made in the Lower Peninsula of the State, it was
obvious that & great multitude of facts must have come to
light, calculated to have a bearing upon any final conclusions
as to the geological succession of our strata. New natural
exposures of the underlying rocks, had been discovered, new
quarries had been opened, the working of coal and gypsum had
. actually commenced on a successful scale, and especially were
new opportunities presented for the collection of fossils—the
language in which geological records are written. It seemed
necessary, therefore, to undertake the same thing which had
been undertaken by Massachusetts, by South Carolinia, Tennes-
see, and other States. The ground was to be gone over again,
for the purpose of posting up our collection of facts. The
Lower Peninsula, as being least understood, was to receive the
first reconnoissance. Detailed examinations were to be made,
only with reference to settling the geographical distribation of
the coal, and resolving other questions of immediate economical
importance. The report which follows, will show I trust, a
satisfactory degree of success in making these determinations.
The geological observers, in the progress of their work, were
to emprace favorable opportunities for the collection of zoologi-
cal and botanical specimens; and the zoological observers were
ta make note of all geologigal data which came in their way.
In pursuance of the plan agreed upon, I made an excur-
sion on the first of April to the Maumee river, where, by the
enlightened liberality of Mr George Clark, the proprietor of
several fishing stations on the rivers and lakes, I was enabled
to secure two or three barrels of specimens of the various spe-
cies of fish, and other aquatic animals common to south eastern
Michigan and northern Ohio. At the same time, Dr. Manly Miles,
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who had been designated to take special charge of the depart-
ment of Zoology, descended the Saginaw river to its mouth, in
company with a young man who was subsequently employed
during the season as taxidermist and general assistant. About
the middle of May, the necessary preparations having been
completed, I entered upon the field work of the season, by com-
mencing a geological survey of the county of Monroe. In this
part of the work I was accompanied by Messrs. A. D. White
and Lewis Spalding, two students of the University, who volun.
teered their assistance for the mere payment of their traveling
expenses. Mr. White continued in the service of the survey
'during the season, and was again employed the present season.
I am happy here to testify to the faithful, able and obliging
manner in which he has co-operated in the execution of all my
plans. ‘

Kfter the completion of our observations in Monroe county,
our reconnoissance was extended through Jackson, Hillsdale,.
Lenawee, Branch and Calhoun counties. Having familiarized
myself with the character of the Coal Formation in the vicinity
of Jackson, and traced its limits to the east and west of the
city, I had no hesitation in pronouncing upon the non-existance
of coal at Jonesville, or in Hillsdale county. I subsequently
had the opportunity to discourage the explorations for coal in
the vicinity of Albion, misguided to the same extent as those of
Hillsdale county. Similar duties, always unpleasant, and often
met by ingratitude and iucredulity, have had to be performedin
scores of other places. The observations made at Jackson,
Woodville, Barry, Albivn, Marshall, Battle Creek, Union City,.
Jonesville and Hillsdale, have proved exceedingly instructive,
as will be shown in the ultimate publication of the details of
the survey.

The south-western part of the State promising to be less pro-
ductive of useful observations, Mr. White was instructed to
traverse the countiecs of St. Joseph, Cass, Berrien, Van Buren
and Kalamazoo, along designated lines, while I entered upon

the examination of the regions bordering upon. the lines of



u REPORT OF THE

public conveyance. Our party of two, was thus converted inte
two parties, each attending, more or less, to all the departments
of the survey. In the beginning of autumn, we met by appuint-
ment, at Grand Haven, and proceeded over the country to Grand
Rapids. Here I made an examination of the geological rela-
tions of the gypsum and salt, and announced, as is believed, for
the first time, the true geological position ot those important
products. Here Mr. White was detained severa’ weeks by an
intermittent, contracted from exposure at Grand Havea. In
the mean time, however, he succeeded in making several excur-
sions into the northern part of Kent county. Towaids the
last of October, I returned to Grand Rapids, and after complet-
ing my geological observations, communicated, by request, to
James Scribner, Esq., in writing, my conclusions as to the
geology of the Grand River Valley, and the depth at which the
brime horizon would be found to lie. I stated that the source of
the brine was from the shales of the gypseous group, near its
base; and that I bad no evidence of the existence of stronger
brine at any greater depth in the formations which outcrop in
the southern part of the State. I said that though the under-
lying formations are all somewhat saliferous, they are not
strongly so, but that there are fissures and powerful currents of
water at certain points, which would render extremely unprom-
ising the search for salt below the gypsum formation. I recall
these declarations at this time, for the purpose of vindicating
the reliability of geological inductions, however unfavorable to
individual or local interests and prejudices.

From Grand Rapids I proceeded to a cursory examinution of
the coal of Shiawassee county, and the brine of Saginaw
county, while Mr. White proceeded through Barry, Eaton and
Jackson counties, to Ann Arbor. 1 fourd the salv Loring at
East Saginaw progressing successfully under the cnlightened
management of Dr. Lathrop, one of the best geolugists in our
State, who had stimulated this enterprise as an inference from
purely geological data. * My observatious upon the outcrups of
the rocks which this boring was penctrating, enabled me to
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predict with considerable confidence the depth at which the
salt bearing rocks of Grand Rapids wou!d be reached. The
subsequent result very bappily justified my judgment, and we
are enabled today to look upon oue of the leading enterprises
of the State as the direct offspring of theuretical geology.

Dr. Miles, after spending some time on the Flint und Saginaw
rivers, visited the numerous lakes and streams of Oakland,
Livingston, Genesee, Lapeer and Washtenaw counties, anit to-
ward the cloge of the season paid a vixit to the western part of
the State. He was accompanied during most of the season by
Mr. Dodge, of Flint, and for a few weeks by Dr Jewell, of Ann
Arbor. While in the vicinity of Flushing, in Geucsee county,
he collected valuable observations and sp:c.mens from the
outcrop of the coal series; and these have Levcn communicarted,
with proper diagrams, to this department.

In December, I entered upen a cemparative exaui.nation ef
Michigan and Ohio gypsum. A chemical analysis of each was
made, at my request, by Prof. L. R. Fisk, of the Agricultural
College; and at the instance of C. A. Trowbridge, Esq., of De-
treit, I drew up a paper on the subject, which was placed in his
hands.

In the month of February, 1860, I paid a visit, by request, te
the salt works at Grand Rapids. 1 collected infermation, and
explained the indications, in thelight of the geological observa-
tions which I nad made in the southern part of the State ; and
while there, delivered a public lecture upen the subject of Salt
and its Geological Relations.

About the first of March, 1 drew up a paper embracing a
brief exhibit of the gevlogy of the southern peninsula, and a
condensed statement of the borings at various localities for salt.
This was transmitted to Dr. Petter, the Superintendent of the salt
operations at East Saginaw, for the purpese of informing the
company which he represcnted, as to the geolagical position
which their salt boring had reached, and what might be ex-
pected as the consequence of continuing to greater depths. For

4
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this communication, the company returned me a very polite res
olution of thanks, with a request for permissian to make the
communication public. .

On the 9th of April, I transmitted to you, an Informul Report
on the progress and results of the survey, which, while not
called for by the terms of the Act, was intended as an acknowl-
edgement of the enlightened interest which you had all along
manifested in the progress of this work.

Before the close of March, I had commenced preparations for
the field work of 1860. QOn consultation with Dr. Miles, it had
been agreed to unite the geological and zoological parties, and
thus incur the expense of but a single outfit. The principal
part of the season’s business was to be upon and near the
shores of the great Lakes. In these situations, where natural
sections are always presented down to the surface of the water,
rock exposures are much more frequent than in the interior.
By determining the points on each side of the Peninsula, where
tke various formations intercept the lake shores, there is little
difficulty in tracing approximately the lines of outcrop across
the State.

It was intended to prosecute, before the season was suffi-
ciently advanced for safc navigation in small boats upon the
lakes, an examination of the vallies of the Cass and Tittiba~
wassce rivers. Reports which had been rife during the previous
‘season, of discoveries of coal, lead, iron, and “volcanic” rocks
and “craters,” in the vicinity of the Cass river, excited the hope
that some unexpected developments might accruc from u scien
tific examination of that region; while on the other hand it was
hoped that the ascent of the Tittibawassee would, result in
some revelations as to the nature and limits of the coal and
.salt formations. On the 18th of May, Dr. Miles and Mr. White.
set out upon the exploration of the Cass, but the anticipated
survey of the Tittibawassee, by myself, was prevented by
extreme family affliction, and death, occurring on the very day
that I bad designated for my departure.

Finding that a suitable boat could nbt be procured in the
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lower part of the State without great sacrifices, I visited the
Sault, in the last of May, and purchased, at a great saving, a.
Mackinaw boat, which proved to answer our purpose perfectly.
Early in June, the surveying corps made a rendezvous at East
Saginaw. Besides Dr. Miles and myself, the party consisted of
Mr. White, Mr. N. H. Winchell, who had been engaged as-
botanical assistant, and two voyageurs, who had becn secured
at the Bault. After carefully exploring the whele coast, from.
the mouth of the Saginaw river to the vicinity of White Rock,.
the party returned and entered upon the examination of the
west coast of the Bay an® Lake, which was continued te Mack-
inac. After an examination of this and the neighboring islands
we coasted along eastward to Drummond’s Island, which, at
this time and subscquently, was completely circumnavigated.
We proceeded thence to the Bruce and Wellington mines, and
thence to the Sault. Herc my plan of vperations called me to
another part of the State; and as Dr. Miles, who had left the
party at Thunder Bay on the 4th of July, did not rejoin it at
the Sawdt, Mr. White led the explorations for the remainder of
the season. His instructions tovk him back to the islands at
the head of Lake . Huron, and thence to Mackinac. At this.
place Dr. Miles rejoined the party. Thence they coasted along:
as far as Northport, on the south side of Grand Traverse Bay,
following all the indentations of the coast, and cntering all the
small lakes accessible by navigable strcams. From this point
the party rceturned home.

In August I made an excursion to Cleveland and the Cuya-
hoga Falls, for the purpose of procuring data with which to
compare my obscrvations upon the coal measures aud other
perplexing strata in our own State.

In September, I made, by request, a special examination of
the coal measures located in the vicinity of the Detroit and
Milwaukic railway, in Shiawassee county, and transmitted the
results of my obscrvatious to W, K. Muir, Esq., Superintendent.

I subsequently revisited Grand Rapids, and made examina~
tions of some portions of Ionia, Clinton and Ingham counties.
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Deeming that a popular exhibition at the State Fair of the
economical results of the survey, thus far attained, weuld con-
-duce to the diffusion of information relative te our resources,
and the awakening of increased interest in the survey, I made
for this purpose a selection from such specimens as had been at
that time unpacked, and drew up, on a large scale, an outline
map of the geology of the State to aceompany the specimens
in the exhibition. This undertaking appeared to be highly ap-
preciated, the vicinity of the collection being continually
<rowded with interested observers and inquirers. The appre-
<iative notices of the press were flso of & very gratifying
<character. I have reason to believe that the exhibition, though
very hastily got together, and very incomplete, was productive
<of considerable good.

In September, 1859, I issued a circular addressed to Ceunty
Surveyors, and others throughout the State, the object of which
was to procure reports from competent persons, on the topo-
graphy of the various ¢ounties; the localities of rocks and min-
-erals ; the nature of the seil ; the distribution of timber, &c.
Several responses were promptly made to this circular, and I
feel confirmed in the opinion that the county surveyors or former

surveyors of the State, or in case they will not act, the private
' .surveyors and engineers of the various counties, have. it in
‘their power to contribute to the prosecution of the geological
:gurvey, some of the most valuable information. Localities of
rock exposure must almest always come to the knowledge of
the linear surveyeor, ard, by communicating this knowledge te
the geologist, great cxpense and delay may be saved, in trav-
.ersing territory barren of geological indications. I would take
‘this opportunity to urge upon surveyors and others, the im-
‘portance of the service they are thus able to render to the geol-
ogist, with very little extra trouble to themselves.

The only communications actually received to this time in
response to the above circular, are the following :

1. Kent county, and the region west and north-west. By
John Ball, of Grand Rapids.
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2. The valley of the Au Sauble river. By S. Pettibone, of
Aun Arbor.

3. Brownstown, Wayne couunty. By B. F. Woodruff, of
Brownstown. '

Several other communications are promised, and supposed %~
be in progress. )

The unpacking and labeling of the immense numbers of geo-
logical specimens required to illustrate the geology of all parts-
of the State, and complete the suites of duplicates called for
by the Act establishing the survey, forme no inconsiderable
share of the mechanical labor imposed upon the geologist
The locality of each individual specimen must be preserved.
from the time it is broken from the rock, through all the vicissi--
tudes of bagging, transportation by hand, boxing, transports--
tion by public conveyanee, and unpacking; and not only this,.
for where & cliff presents two or more strata successively su-
perimposed, it is essential for the geologist to know what fossils.
or other specimens are afforded by each stratum. Allusion is
here made to the subject, for the purpose of explaining thus.
early, the system of permanent labels which has been adopted.
Every locality visited by the geological surveyors is desig--
nated by a separate number. These locality-numbers form a
series reaching from the beginning to the end of the survey.
In a boek of localities provided for the purpose, the precise-
lecality corgesponding to each number is stated in full, to
which are added the name of the owner of the land, (when
known,) the formation exposed, the fossils found, and remarks.
On every specimen collected is stuck a& small oval piece of
yollow paper on which is written the number designating the
locality, which, in this way, is sure to be made an inseparable
part of the specimen. The successive strata at any locality
are designated by the letters of the alphabet, in all cases be-
ginning at the lowest stratum.

The specimens collected during the past seasor have filled
over a hundred boxes, and when it is known that each box con-
tains from fifty to one hundred specimens, some idea may he
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formed of the amount of manipulation required for the perma-
nent and effectual labeling of the specimens. The subsequent
study of the specimens is still an additional labor.

Besides the keeping of the book of localities, every observer
keeps a minute account of all his observations, written in a field
‘book on the occasion, while the objects are before him and all
their relations are fresh in his mind. Such inferences as the
‘state of facts is calculated to suggest, are put down at the same
time. Thus, though subsequent observations may materially
'modify or reverse these conclusions, they at all times possess
the value of being the impression made upon the judgment,
with all the observed facts vividly before the mind. All these
mnotes are, at the end of the season, transcribed in order, in &
Note Book kept for the purpose.

The third book kept is intended to show the geology of each
township of the State. Under theseveral counties are arranged
the townships in alphabetical order ; and opposite the name of
-each, are references to every locality visited in it. Turning to
these localitics in the Note Book, all that has been learned of
‘the township is at once before the eye.

Still another book is provided for memorands, historical data,
-office work, &c. Thus, by this extensive and minute system of
records and references, everything which has been done or
learned is at all times immediately .accessible ; and no casunalty
to the geological corps, could result in losses as serious as when
a large part of the data are left till the clese of the survey, in
the custody of individual memories.

The limited provision made for the prosecution of the survey,
has rendored it impossible to engage the services of a chemist
and mineralogist. The work of a geological survey—not inclu-
ding the zoology, botany, meteorology, and other researches
generally attached to it—embraces field. observations, collec-
tion of specimens, palmontology, mineralogy and chemistry ;
and it is seldom that a single person is competent to do requi-
asite justice to all these departments. It is always desirable,
therefore, to attach to the survey some suitable person to devote
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himself to the chemical examination of minerals, rocks, ores,
soils, mincral waters, &c. This part of our survey has thus far
been neglected. A few analyses have been made at my re-
quest, by Prof. L. R. Fisk, of the Agricultural College, by which
that institution became connected with the survey, before the
appointment of Dr. Miles to the chair of Zoology. By my ar-
rangement with Prof. Fisk, he has not as yet received any com-
pensation for his services, having agreed to await the action
of the Legislature, in reference to further provision for the
" survey.

Immediately on the organization of the survey, I took steps
to ascertain whether some portion of the scientific investiga-
tions might not be completed by experts of this and other
States, who would, in many cases, expect no further compensa-
tion for their services than the opportunity of looking over our
specimens, with permission to retain for their own cdbinets,
duplicates of such species as might prove to be novel or pecu-
liar. I have aceopdingly had the satisfaction of being assured
that different specialists stand ready to take up the different
orders of our insects, and to furnish catalogues as soon as the
specimens are placed in their hands. The same is true of some
branches of the palmontology. Dr. H. A. Prout, of St. Louis,
is already at work upon our Bryozoa, an important class of
fossil mollusca very abundant in the limestones of Thunder
Bay and Little Traverse Bay. Prof. Hall, the palsontologist of
New York, has also afforded me many valuable suggestions, on
the identification of our fosSils, and the parallelism of forma-
tions. Dr. J. S. Newberry, of Ohio, who has already rendered
me valuable assistance, stands ready te undertake the investi-
gation of our fossil Flora. Capt. Meade has agreed to place at
my service such maps, charts and observations of the lake
survey, as may be needed in the preparation of a chapter on
the Hydrography of the State; and Prof. Henry, the Secretary
of the Smithsonian Institution, offers copies of such observations
taken for that Institution, as may be requisite for a chapter on
our meteorelogy.
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Very many private citizens, besides the surveyors before
_ referred to, have already communicated most valuable informa"
tion on various points, which will be incorporated into my final
report. Mr. James S. Lawson, of Disce, Oakland county, has
furnished a deseription of an ancient lake terrace which is
found traversing that part of the State; and I weuld be glad to
cemmend this example to ethers who have the epportunity to
make observations upon such phenomena.

Mr. A. O. Curtfer, of Grand Rapids, has aided me materially
in arriving at a knowledge of the succession of strata pene-
trated in the salt borings of that place He has further pro-
vided me with a printed catalogue of the mollusca of the
Grand River Valley, accempanied by a nearly complete suite of
specimens

Mr. Martin Metcalf, of the same place, has likewise, in his
correspondence, furnished me with impertant notes on the salt
berings, and critical remarks on the parallelism of strata

I am indebted to Dr. DeCamp, of the same place, for a fine
collection of geodes from the Grand Rapids limesfone, and for
fossils; and to Prof. E. Danforth for the lean of his collection of
fossils from this and ott er States.

Dr. G. A. Lathrop, of East Saginaw, Lhas contributed impor-
tant aid in the carefully preserved series of borings taken from-
the first salt well at that place; in specimens and suggestions
bearing upon the geology of the vicinity of Saginaw Bay; in
facts and statistics illustrating the salt manufacture in the
State, and by the loan of a suite of fossils )

To Dr. H. C. Potter. superintendent of the salt works at East
Saginaw, [ am similarly indebied for important facts connected
with the salt manufacture at that place.

Mr. Henry D. Post, of Holland, Ottawa county, has furnished
me with observations on the outcrops of the Marshall sandstone
in his vicinity.

Hou I. P. Christiancy, of Mounroe, has sent the survey some
intoresting fossil remains from the Monroe limestone; and also
ntatistics relative to the products of his quarries in the town-
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ship of London, near Dundee. Mr. W. P. Christiancy also con-
tributed some instructive specimens.

Thomas Crawford, Esq., of Detroit, has laid me under many
obligations for polished specimens of marble from his quarry
near Presque Isle; as also for some unique fossils from the
same.

Mr. M. B. Hess, of East Saginaw, has supplied some desirable
altitudes from the vicinity of Saginaw. .

Thomas Frazer, Esq., of the Mich. C. R. R. office, in Detroit,
has communiated the altitudes of the principal stations along
the line of that road.

Superintendent W, K. Muir has furnished a list of altitudes
of all the stations along the Detroit and Milwaukie railway, ac-
companied by other valuable observations.

Chief Engincer, John B. Frothingham, of Toledo, hag also .
promiéed to supply me with altitudes along the Michigan South-
ern Railroad. It is hoped that such statistics will be further
communicated by Engineers, and others, to whom they are ac-
cessible.

1 am indebted to the late John Farmer for a copy of the large
edition of his unequaled map of the State, and to Benjamin
Fowle, Esq., for a mounted map of Hillsdale county.

Mr. Jobn Holcroft, Superintendent of the Woodville Coal
Mine, furnished me with numerous data, and other facilities,
while investigating the coal formation of Jackson county.

Mr. C. E. Hovey, Superintendent of the Eagle Plaster Co., of
Grand Rapids, provided me with a liberal quantity of samples
of the crude and manufactured gypsum, including some orna-
mental vases.

Capt Malden, keeper of the light house at Thunder Bay Isl-
and, furnished me with some interesting specimens from the
Huron Group. He is now cngaged in a serics of meteorological
and tidal observations of great importance.

I am under obligations to very many of our cmzens for ac-
companying me on my explorations, and conveying me to local-

b
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ities- of interest, among whom, in addition to names already
introduced, I may mention Hon. L. H. Parsons and Alexander
McArthur, Esq., of Corunna; Benjamin O. Williams, Esq., of
Owosso; Adam L. Roof, Esq., Lyons; James Scribner and J.
W. Windsor, Esqgs., Grand Rapids; H. S. Clubb, Grand Haven;
. William Walker, Jackson; Mr. W. N. Carpenter, Detroit; C. H.
Whittemore, Tawas City; J. K. Lockwood and Mr. —— Mel-
ville, Alpena; the sons of Thomas Crawford, Presque Isle coun-
ty; James Francis, Drummond’s Island; Commissioner S. P.
Mead, Sault; Langdon Hubbard, Willow Creek; J. V. Carmer,
Napoleon; John Manning, London; Prof. L. R. Fisk, Lansing.

Boxes of specimens have been transmitted by C. D. Randall,
Esq., Cddwater ; Hon. L. H. Parsons, Corunna ; J. H. Holcroft,
Woodville ; Wm. 8. Sizer, Esq , Jackson ; W. S. Brown, Grand
Ledge ; Dr. G. A. Lathrop,*East Saginaw ; Hon. I. P. Chris-
tiancy, Monroe ; Francis Crawford, Esq., Detroit.

During the first season of the survey, the work was materially
aided by the free passes granted to Dr. Miles and myself over
the Michigan Southern, the Central and the Detroit & Milwaukee
Railroads. The latter road voluntarily tendered the same ap-
preciative acknowledgement of the importance of our labors
during the present season ; and I am happy Lere to allude to
the great courtesy that has at all times been exhibited by its
officers.

I should not forget to acknowledge the indebtedness of the
survey to the newspaper press of the State, for numerous notices
of a {riendly character, calculated to awaken and increase the
popular interest in the work. Among the notices which have
met my eye, I am pleased to mention those of the Michigan Ar-
gus and State News, Ann Arbor ; the Commercial, Monr&e; Pat-
riot, Jackson ; Clarion, Grand Haven ; Herald, Mackinac ; T+
bune, Advertiser, Free Press and Farmer, Detroit; Enquirer,
Eagle and Great Western Journal, Grand Rapids ; Register, Hol-
land ; Courier, East Saginaw ; Republican, Lansing ; Cilizen,
Flint ; Gazette, Pontiac.

It would be impracticable to enumerate all the acts of hospi-

.
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tality rceeived from our citizens; and it would be almost super-
fluous to say that we have been everywhere received with &
welcome, and farnished with every possible facility in further-
ance of our labors. -

I cannot suffer the eppertunity to pass without warning our
citizens against lending too credulous an ear to the representa-
tions of the self-styled ‘“geologists,” itinerating amongst us.
Traveling under the cloak of science, they take pains to keep
out of the way of those who would detect the imposition; and
instead of informing themselves truly of the geological struc-
ture of the State, prowl around the frontiers of civilization, and
live upon the falsely excited hopes of a people toe rcady to
believe that every gravel hill conceals a mine of wealth. This
class of men lead their deluded followers over mounds of drift
materials, they explore clay banks, they dredge the lakes, and if
perchance a stray nodule of kidney ore is found, they proclaim
the discevery of a mine of heematite; a piece of black shale
turns up, and the country is rich in coal; they discover a green
streak upon a fragment of limestone, and lo! copper is promised
to be forthcoming in unlimited quantities. I have seen too
much of this scientific quackery to allude to it with forbearance.
Let the people bear it in mind, that it is not every man who
styles himself a gecologist who is worthy of being trusted in a
geological opinion. The questions which these men attempt to
decide, are the very ones most difficult for an acknowledged
expert to pronounce upon. They are the last conclusions of a
general and scientific survey. How can a stranger drop down
in our State, without a line of knowledge of our peculiar geol-
ogy, and be at once a safe adviser in important mining or quar-
rying enterprises. Even the man well versed in general geology
may often be at fault among our formations; but most of the
class of persons referred to, possess neither local nor general
information. It seems unnecessary to multiply words upon the
subject. Trust no “geologist” or *professor” whose creden-
tials are not known; none who clothe their actions with an air
of mystery, and hint at thing» which they do not plainly state,
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who make large pledges with small security for their perform-
ance, and have no visible means of support but what their
splendid promises draw from a succession of dupes.

The act cstablishing the survey provides for the distribution
of duplicate specimens ta the University, the Agricultural Col-
lege, and such other public institutions as the Governor may
designate. Under these provisions, the following institutions
have been dosignat?d as depositories of suites of specimens,
viz.:

BY LEGISLATIVE ACT.

1. The University, Ann Arbor.
2. The Agricultural College, Lansing.

BY EXECUTIVE APPOINTMENT.

8. Mechanic’s Society, Detroit.

4. Scientific Institute, Flint.

6. Lyceum of Natural History, Grand Rapids.

6. 'Young Men’s Literary Association, Kalamazoo.

1. Young Men’s Society, Detroit.

8. Young Men’s Christian Association, Library and Reading
Room, Adrian.

9. The Normal School, ¥Ypsilanti.

Such an extended distribution of the specimens of the sur-
vey must necessarily awaken a very general -interest in the
energetic prosecution of the work, and the creditable elabora-
tion of the final results. It is quite obvious, however, that
this requirement multiplies the physical labors of the field geol-
gist, who is often called upon to carry many pounds of stones
for miles, oversrocky and slippery beaches, or through tangled
ccdar forests, in an unending conflict with musquitoes and flies,
under circumstances calculated to excite commiseration. By
thus increasing the amount of field work, it delays the comple-
tion of tle survey. Still, there can be no doubt that the in-
terests of the State will be hest subserved by the plan proposed,
even should its exccution nccessitate the outfit of a special
party of collectors.
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During the year 1859 no special attention was devoted to
the Botany of the State, for the reason that the flora of the dis-
tricts then under survcy was already pretty well understood.
All species before unobserved, all peculiarities, and some local
ﬂorag were, however, noted. In the explorations of the present
season, it was decmed desirable to attach a special botanical
assistant to the party. Combining the observations made
during the past two seasons, with notes kert by myself for
several years past, I am able to present, with the aid of the
University Herbarium, and Wright’s Catalogue, heretofore pub-
lished, a pretty complete list of the indigenous plants of the
Lower Peninsula. It has not been deemed advisable to attempt
to catalogue the plants of the Upper Peninsula, as the list
would necessarily be defective, and it is hoped that the oppor-
tunity will be presented for completing it, next season. For
local information respecting many of our plants, I am indecbted
to Miss Mary Clark, of Ann Arbor.

For information respecting the progress and state of the
zoological survey, I would refer you to the Report of the State
Zoologist.

The question is oftcn asked when the survey will be comple-
ted. Itis obvious that the answer to this question will depend
entirely upon the action of the Legislature, in providing for a
more or less thorough execution of the work; and upon the
number of persons kept in the field. A continuance of the same
provisions which have been made for the past two years, would
enable us to extend the survey over the whole territory of the
State, in the manner in which it has been commenced, and to
furnish the final report ready for publication in three years more.
It would be much better, however, to increase the number of sur-
veying parties somewhat, with the view of effecting a more de-
tailed examination of the unsettled portions of the State, as
well as the districts which lic along the probable outcrops of
those formations which possess considerable economical impor-
tance. It will not be necessary to multiply the zoological obser-
vations to the same extent as the geological. It is not nec-
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essary to identify each spccies of animals at every point within
the limits of its general distribution; while, for the determina-
tion of the limits of the formations, this very minutencss is indis-
pensable. Morcover, the roving habits of animals bring a large
proportion of them under the notice of an observer who does
not go out of his own township, while rocks must be vistted in
their places. It may not be amiss to state with reference to the
nature of zoological field work, that a single industrious collec-
tor, employed at small compensation, would be able in one sea-
son to accumulate large stores of specimens from the remoter
portions of our State. The same remark is true of botany.
The elaboration of the materials thus collected must, of course,
be confided to the ablest hands.

It will remain for the legislature to decide upon what scale
the prosecution of the survey shall be continued. I cherish the
hope, however, that provision may te made for the creditable
completiorr of the field work, within the space of two or three
years. So far as the geological work is concerned, I deem it
desirable to have parties engaged, during the next season, upon
the exploration of the following districts:

1st. A party upon the south shore of Lake Superior;

2d. A party uponjthe shores of Lake Michigan, as far as an-
explored;

8d. A partygin the northern portion of the Lower Peninsula.

The personnel required for such a prosecution eof the work,
besides the geologist in charge of the survey, would be as
follows:

One Chemist and Mineralogist;

One Draughtsman;

Two Assistants, capable of leading parties;

Three Sub-Assistants;

Six Laborers and Boatmen.

Zoological and Botanical Collectors could be attached to the
parties thus organized, with little additional expense.

I desire to close this chapter of my report with an appeal to
sll of our citizens to co-operate with the State Geologist in ev-

®
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ery possible way Every specimen or item of information will

be thankfully reccived. Proprietors and managers of important
enterprises, have. in some instances, greatly mistaken their true
interests, in failing to furnish the data sought for, even by re-
peated applications. No authority is considercd more reliable
thaun a State Geological Report, on the value and extent of the
mineral resources of a particular locality or district; and the
interests of proprietors of mineral locations, require them to
see that every evidence of the value and productiveness of their
locations is placed in the possession of the State Geologist.
Moreover, isolated facts or specimens calculated to throw
light upon the occurrence of any rock or mineral, in any part
of the State, especially those parts not yet explored, will always
prove of interest, and, in some cases, may constitute critical
data for deciding questions in doubt.

It will be seen, therefore, that two general classes of infor-
mation are desired.

1. Facts calculated to contribute to our knowledge of the-
characters and distribution of our rocks, with their included
minerals.

8. Statistics showing the condition of all mining enterprises
and their productiveness. This class of information embraces
every species of manufacture from the mineral substances of
our State, as bricks, tiles, pottery, earthen ware, pipes, fire-
bricks, cuncrete, moulding sand, glass, fluxes, land plaster,
calcined plaster, alabaster ornaments, salt, its impurities, mar-
ble, quarry-stones, quick-lime, water-lime, grindstones, hones,
coal, precious stones, iron, copper, lead and other metals.

+When the geological department is made the common depos--
itory of all such information, the way will be opened to such a
presentation to the world of our multifarious sources of wealth
a8 will constitute the strongest possible attraction for settle-
ment, enterprise and capital.






CHAPTER II.

DEPOSITION, DISTCHRBANCE AND DENUDATION OF STRATA—GENERAL PHYSICAL
STRUCTURE OF THE NORTHWEST.

The geological series in our State is very complete from the
horizon of the oldest known rocks, to the top of the Carbonifer-
ous System. From this point to the Glacial Drift, the formations
observed in other parts of the county are, as far as investiga-
tions have extended, entircly wanting. All that portion of the
Michigan series lying above the Niagara Group, is found within
the limits of the Lower Peninsula; while the Niagara Group
and all rocks below, are confined to the Upper Peninsula and
the islands at the head of Lake Huron.

The rocks of the Upper Peninzuia not having uas yed come
under the observation of the prescent survey, it is not deemed
necessary to refer to them at the present time, any further than
to show their connection with the geology of the contiguous
districts. .

In order to convey a clcar idea of the superposition and lines
of outcrop of our different rocks, it will be desirable te offer a
few words on the general conformation of the strata of the
Northwest. Although the stratified rocks of the country suc-
ceed each other in fegular ascending order, it must not be sﬁp—
posed that these strata always occupy a horizontal position,
that they are necessarily continuous between distant points, or
that any given stratum is always actually overlain by those
strata which belong higher in the series. The sediments frem
which these rocks were formed, were seldom’deposited in per-
fectly horizontal sea bottoms, but to facilitate our explanation,
we may suppose that they were. We will suppose, also, that
one series of sediments was deposited upon another for the
space of many ages, and forming a thickness of several thou-

6 .
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sand feet. We have thus the materials for several geological
formations, each with its own mineral characters, and em-
bracing the organic debris which characterized its own age.
Through some appropriate agency these scdiments become
golidified. But at length some movements begin to be expe-
rienced by the solid crust of the earth, and our horizontal strata
begin to be elevated in one place and depresscd in another
Here is a dome shaped bulge, and there is a’long ridge, rising
in some of its parts above the surface of the sca. Successive
disturbances increase the inequalities, and at length our level
sea-floor presents all the irregularities of a carpet carelessly
thrown down. By degrees the gencral uplift of the seca bottom
has made an extensive addition to the continent.

Thus far we suppose each successive layer of rock to be con-
tinuous over every ridge and through every valley. But now
we must consider the effect of denuding forces—those ferces
which move ever the surface, and plane down the inequalities.
‘Whether these results are attributable to the action of the
atmosphere, frost, glaciers, powerful currents of an invading
sea, floating icebergs, or to all of these agencies combined, or
in succession, cannot here be considercd. It is sufficient to
know that such forces have acted, and that all the original ele-
vations have been more or less worn down, and the rubbish
produced strewn over the general surface, tending still further
to obliterate its. unevenness. Consider what would be the
¢ffect of paring off the summits of the ridges and domes of up-
raised strata. The uppermost layer would be sliced through,
and the second in order would come in sight. Then the wear-
ing would continue till the second layer would be cut throwgh,
and the third would appear. So, in some cases, the denudation
has continued, till thousands of feet of strata have been pared
off, and the underlying granite has been exposed; and then this

- has been planed down some hundreds of feet Glance now at
the cut edges of the strata. The lowest rock reached will be
found in the center of the dome, or along the eentral axis of
the ridge. If it is a dome, the overlying strata dip in all direo- -

®
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tions from the center. If it is a ridge, they dip to the right and
left of the axis. This ridge may have been planed down to the
general level of the country. If this is the case, we shall then,
in passing from the cuntral line cither to the right or ‘left, pass
continually from lower to higher rocks, withour changing our
elevation. We ascend stratigraphically, but not topographi-
cally.

This ridge may not pursue a straight course. It may finally
bend round, and proceed in a direction parallel with itself. It
is obvious then, that the strata between the two portions or
branches of the ridge, form troughshaped depressions. 'In
many cases all the edges of the over-lying strata are turned
up, and they rest in a dish shaped depression. When the
irregularity of the original elevations is considered, it is obvi-
ous that the eutcropping edge of any stratum, when traced
along over the surface of the earth may pursue a v.ery tortuous
course, or sirtke. It is also obvious that the width of the stra-
tam at the surface will be more, if the surface cuts it very
obliquely, less, if the surface cuts it nearly at right angles.
This depends, in other words, upon the amount of the dip; so
that a thick formation, by being nearly vertical, may occupy a -
very narrow belt of country; while a thin one, by being nearly
horizontal, may occupy a belt several miles in width.

All this is familiarly illustrated by the lines of the *grain”
of a smoothly planed board, especially if slightly gnarly or
knotty. The knots may represent the granite, while the layers
of wood surrounding it—here appareatly thin, because cut
nearly at right angles, there spreading out, bocause cut more
obliquely, here running in a straight line, and there tracing a
sigzag path—may represent the layers of rock, occupying a
geological position above the granite. '

These explanatory observations are here admitted, in the
hope of obviating some difficulties almost always experienced
by persons unversed in geology, in forming general concep-
tions of the geological structure of a particular region.

The wide interval between the Alleghany and the Rocky
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mountains was once an ocean bed, over which were strewn the
‘various sediments that have formed the groups of rocks, which
stretch with more or less regularity from one end of this area
to the other. Geological agencies have left this ocean floor in
an undulating position; and subsequent denudation of the
bigher points, has worn many holes through the upper layers
of rock, where they have been pushed up into exposed atti-
tudes. The city of Cincinnati stands upon a dome of older
strata, which have been uncovered by the planing off of the
higher beds: The strata dip in every direction from this vicin-
ity. Toward the north, however, the dip is least, and some-
thing of a ridge extends towards the common corner of Ohio,
Indiana and Michigan. It bifurcates, however, before reaching
that point, and the east branch runs up to Monroe county,
crosses Lake Erie and subsides in Canada West; while the
west branch passes across northern Indiana and Illinois, to the
head of Lake Michigan, and thence north-westward.

A ridge extends through Canada, along a line nearly parallol
with the St. Lawrence, to the region north of Lake Ontario,
and thence trends north west around the northern shores of
Lakes Huron and Superior. The rocks around the shores of
Lake Huron dip south-west and south, away from this ancient
axis of elevation.

It appears, therefore, that the Lower Peninsula of Michigan
is surrounded on all sides by ancient axes of elevation; and
even if the surrounding regions do not in all cases actually
occupy a higher level, we must expect to find the strata dip-
ping from all sides toward the centre. Each rocky stratum of
the Lower Peninsula is, therefore, dish shaped. All together,
they form a nest of dishes. The highest strata are near the
centre of the peninsula; and passing from this point in any
direction, we travel successively over the out-cropping edges
of older and older strata. The irregularities in the shape of
these dishes, will be pointed out in the sequel.

The southern part of the Upper Peninsula is covered by the
Tower members of the southward dipping series, whose upper
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members are found in the Lower Peninsula, and whose axis of
elevation lies north of the great lakes. At Marquette, Kcewe-
naw Point, the Porcupine Mountains, and other localities, how-
ever, we find accessory axis of elevation, giving rise to dips in
various directions, which will be explained on some future occa-
sion. Lake Superior occupies a valley between the elevations
on the north and south shores, while the other lakes rest in
troughs, which bave been excavated nearly along the outcrop-
ing edges of some of the softer formations. On the south, a
basin similar to that of lower Michigan, occupies the southern
part of Illinois; while, passing east from Sandusky, in Ohio,
we begin to step over the north-western limits of another one,
which reaches to the Alleghanies, and in the other direction
stretches from New York to Alab.ama. Still further west, an-
other basin rests, with its northern border in Iowa, and its
southern in Missouri.

A knowledge of these great undulations in the wide-spread
strata of the north-west, and of the effects of denudation of the
crests of the elevations, will aid materially, in connection with
the descriptions which follow, in giving definite ideas of the
geological structure underlying any particular portion of our
State.






CHAPTER III.

OENERAL SKETCH OF THE GEOLOGY OF MICHIGAN, AND IT8, CONNECTION
WITH SURROUNDING DISTRICTS.

The rocks which constitute the solid crust of our earth may

be arranged into great groups according to the following plan:

STRATIFIED,
Fossiliferous.
Azoic, or unfossiliferous.

UNSTRATIFIED.
Volcanic, as lava, trap, &c.
Plutonic, or Granitic, as granite, syenite, &c.

Geologically speaking, the Fossiliferous strata are higher
than the Azoic, while the place of the Plutonic is generally be-
low the Azoic; and the relative antiquity of these three classes
of rocks is represented by this order of superposition. The
volcanic rocks have burst up through the other rocks at various
periods, and the same is to some extent true of the Plutonic—
some new granites appearing to have been formed since the
granitic substratum of the Azoic rocks was formed. The Upper
Peninsula furnishes us with abundant examples of all these
classes of rocks. After devoling a few words to the unstrati-
fied rocks, we shall proceed to spoak of the stratified, as nearly
a8 possible, in chronological order, beginning with the oldest,

I.—-PLUTONIC GROUP.

A belt of granitic rocks comes down from the northwest into
northern Wisconsin, and encroaches a few miles over the Mich.
igan boundary line between Montreal river and Lac Vieux
Desert. At the surface this is separated by a.belt of Azeic
rooks from another mass of granite, which is probably a oontin-
uation of the first, and which begins near the head waters of the
Sturgeon river, and extends east, gradually widening, until it
occupies the region a few miles back from the lake coast, all
the way from the Huron river to Presque Isle, at which two
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points it abuts upon the coast, reappearing again in the Huron
islands on the west, and Granite Island on the cast. Another
granitic boss rises up in the district south of the Iron Region,
and covers about twelve townships, and still others, on a small
8cale, are found east of the mouth of the Machigamig river.
The rock throughout these exposures is seldom a true granite,
being composed mostly of feldspar and quartz, with occasional
_intermixtures of mica in small quantity. Hornblende sometimes
replaces the mica, and the rock becomes syenite. The plutonic
rocks on tLe south shore of Lake Superior, appear to have been
upheaved after or towards the close of the Azoic period.

II—VOLCANIC GROTUP.

A range of volcanic rocks extends from the extremity of
Keweenaw Point to Montreal river, running nearly parallel
with the lake coast, and having a width varying from two to
eight miles. About twelve miles east of Montreal river the belt
suddenly widens to about fifteen miles, sending a spur off on
the south side toward the southern extremity of Agogebic
lake. Another spur sets off north to the Porcupine Mountains.
To the east of Portage lake this belt is in reality two belts—
the “northern” one consisting of interstratified masses of
amygdaloid, conglomerate and coarse sandstone ; the ¢south-
ern,” or “Bohemian” range being a mass of crystalline trap. -
About a mile north of the northern range, another narrow belt
curves round parallel with the coast from a point opposite
Manitou Island, to the castern point of Sand Bay. The belt
called the Northern Range contains the larger number of copper
locations. These rocks were erupted during the period of the
Lake Superior Sandstone. A contemporaneous range forms the
basis of Islec Royal.*

, IL.-THE AZOIC SYSTEM.

An immense thickness of unfossiliferous strata is interposed
between the crystalline rocks just referred to, and the Lake Su-
perior sandstone. These, in the Upper Peninsula, commence at

¢ For faformation concersing the rocks of Lake Superior, see Fostor and Whitney’s Repors.
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and near the mouth of Chocolate river, and extend westward to
~ join another belt beginning a few miles south of Huron river.
The first belt in the neighborhood of the Machigamig river,
suddenly expands towards the south, so that on the State
boundary the Azoic belt stretches ffom beyond Lac Vieux De-
sert to Chippewa Island, in the Menomonee river. It extends
thence westward through Wisconsin and to the sources of the
Mississippi. The rocks of this system consist in Michigan of
talcose, chloritic and silicious slates, quartz, and beds of marble.
The silicious slate, becomes, near Marquette, a novaculite, from
which hones have been manufactured. In this system are found
the specular and magnetic iron ores of Lake Superior, as well
a8 of Pilot Knob, and perhaps the Iron Mountain, in Missouri,
the Adirondacks of New York, and other localities. This series
of rocks attains an enormous thickness on the northern shores of
Lakes Superior and Huron; and Sir Wm. Logan, the Director of
the Canadian Geological Survey, has decided that they consti-
tute two great systems, unconformable with each other, the
" upper of which he'styles the Huronian series and the lower the
Laurentian* The Bruce, Wellington, and neighboring mines,
are located in these rocks, and are worked for the ores of cop-
per; while the Lake Superior mines are located in veins which
belong to the age of the trap, and are worked for native copper,

IV.—FOSSILIFEROUS STRATA.
I.—LOWER SILUBIAN SYSTEM.
1.—Lake Superior Sandstone.

The reddish, yellowish, grayish or mottled sandstone, found
along the south shore of Lake Superior has, by diﬂ'erent_wri-
ters, been assigned to different geological periods; but the
weight of authority is decidedly in favor of placing it at the
base of the Paleozoic series, and on the horizon of the Potsdam
Sandstone of New York. Further examinations will undoubt-

*Report 1853-3, p. §; 1856, p. 171.
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edly result in the discovery of data which will aettlo beyond
cavil this long mooted question.

The examinations of the past scason have found this sand—
stone in place at the Falls of the St. Mary’s river, where it has
a mcasured thickness of at least 18 feet, It is here thin bed-
ded, moderately coherent, reddish and blotched with gray, or
grayish blotched with red. It presents evidence of having been
deposited on an uneven sea bottom, and in shallow water. We
find local undulations, and very distinct ripple marks. Onsome
of the surfaces are obscure traces of 4lgee. On some specimens
from the Montreal river, not less than three specics of fossil
plants have been discovered ; “sun cracks” are also frequent.
This sandstone is believed to underlie the whole of Sugar Isl-
and, and the northern extremity of Sailor Encampment Island.
On the Canada shore, opposite the Neebish Rapids, an altered
sandstone is found, which apparently belongs to the same for-
mation. It is of a light graycolor blotched with reddish pur-
ple spots, and having a rapid dip S, 55° W. It is intersected -
by nearly vertical divisio..al plancs, running at right angles to
the dip. Near the northwestern extremity of St. Josepl’'s Isl-
and, a quartzose sandstone appears, striped and banded with
red along lines which appcar to mark the original planes of
stratification. A little further east, rock is again scen resem-
bling that at the Necbish Rapids, and having a dip of 20°
toward S. 55° W. On the south-cast ‘shore of the bay which
indents the northern extremity of St. Josepl’s island, a jaspery
conglomeratic sandstone is scen, rising in small rounded knobs,
possessing a general reddish color, and being destitute of obvi-
ous stratification. The small islands at the southern angle of
the channel which separates Campement d’Ours from St. Joseph’s
Island, are formed by the same rock. It will hereafter be seen
that these quartzise and conglomeratic sandstones occur in closoe
proximity to fussiliferous limestones. Quartz rock is next seen
on Sulphur Island, north of Drummond’s. It is slightly clouded
with reddish spots, and occurs in beds from three to six feet
thick, with shaly partings. It immediately underlies a lime-
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stone containing fossils in a perfect state of preservation. A
conglomerate also occurs here, made up of rounded masses of
quartz, ranging from the size of a pea to. boulders many tons
in weight, all cemented together by a silicious limestone, not
altered, but appearing as if deposited amongst the interstices
and open spaces of a pile of stones and gravel.

The solid quartzose character of the rock on St. Joseph's and
Sulphur Islands, so unlike the conglomerate and al'ered sand-
stone of Lake Superior, seems to suggest the idea of its
being azoic, and it is 8o colored on Foster and Whitney’s
map, where, nevertheless, it is made to appear like a proluonga-
tion of the Potsdam sandstone of Sugar Island. The gradual
transition, however, from the unaltered sandstone of the Sault,
to the altercd sandstone of Necbish Rapids and the extrem-
ity of St. Joseph’s Island, the quartzose sandstonc and jas-
pery conglomerate of the shore west of Campement d’Ours,
and the quartz and conglomerate of Sulphur Island, fa-
vors the idea of the equivalency of the sandstone and quartz-
ose rocks. The superposition of fossiliferous limestone, at
Sulphur Island (probably the Chazy limestonc) immediately
upon the quartzite, favors the same inference, inasmuch as
there is no probabiilty that the sandstone would not be inter-
posed at this place between the Chazy and the azoic rocks.
Morcover, the influence of the igneous disturbances which
bave taken place at the Bruce mines and along the Canadian
shore but a fow miles distant, furnish sufficient cause for the
slteration suggested. The Canadian geologists have frequently
recognizcd the Potsdam sandstone in a similar condition.

2.—Calciferous Sandslone.

Though this formation, as just stated, is not recognized to
the east and south of St. Mary’s Falls, it is thought best to em-
brace it in the enumeration, since it is represented as playing
an important part in the geology of the country west of St.
Mary’s river.
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8.— Trenton Gro:gp.

The gray silicious limestone seen resting on quartz on Sul-
phur Island, north of Drummond’s, is regarded as the lowest
fossiliferous limestone within the limits which have come under
observation. On the south and south-east sides of Copper Bay,
in Montreal Channel, is observed a series of limestones sup-
posed to belong but a short distance higher up. The following
fossils have been recognized from the extensive collections
made along this shore. I have not the time at present to
classify them stratigraphically ; nor would such particularity
comport with the scope of the present report. They are re-
ferred to their localities:

At 158, Rhynchonella plena.

At 760, in fragments on the beach, Subuliles elongatus, Cy-
pricardites veniricosus, Murchisonia bicincta.

At 7162 A.=d. in the Synoptical Table, next chapter, Rhyn-
chonella plena, Rhynchonella altilis, Strophomena (n. sp.)

At 7163="762 F.=upper part of 770 D., Schizocrinus, Leptena
sublenta, Subulites elongatus, Cypricardites ventricosus, Pluroto-
maria subconica, Rhynchonella plena, Asaphus gigas.

At 7164="62 B., Strophomena camerata.

At 766, (not in place) Rhynchonella plena, Telradwum cellu®
losum.

At 769, the north-eastern extremity of the headland on the
south-cast side of Copper Bay, Leperditia fabulites, Lepteena sub”
tenta, Dalmannites callicephalus, Ambonychia amygdalina, Stropho,
mena plicifera, Cypricardites (sp?), Asaphus gigas, Orthoceras
anellum (?) Pleurotomaria subconica, Illeenus, Subuliles n. 8p, -
Cypricardites ventricosa, Murchisonia, (sp ?) Orthis bellirugosa,
O. trisenara.

At 111, Strophomena fililexta, Receptaculites

At 185, Rhynchonella plena, Orthis (resembling O. pectinella,
but distinct).

At 186, Streptelasma corniculum.*

*The region from which the foregoing fossils were obtained, is colored on Foster and
Whitney’s map, as lying along the northern margin of the Calciferous Sandstong beit. For
dentifications of species I am under great obligations to Prof. Hall.
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The Trenton Group of rocks forms a belt about four miles
wide, extending west-northwest across St. Joseph’s Island, re-
appearing in the high bluffs oppbsite Little Sailor Encamp-
ment Island, and extending thence across the middle of Great
Sailor Encampment Island. From here it stretches west in a
gradually widening belt, which, bending round to the south-
west, lies with its southern border on the west shore of Little
Bay de Noquet and Green Bay, whence it continues across
Wisconsin into northern Illinois. ‘

4.—Hudson River Group. °

On the north side of Drummond’s Island are found some
highly argillaceous limestones abounding in the fossils charac-
teristic of the Hudson River Group of New York. These are
first seen about three miles west of Pirate Harbor, and extend
thence around the coast to the point of land north of the bay
which indents the north-west side of the island, thus occupying
& belt about three miles wide. A large proportion of the fos-
sils seen are Bryozoa, which have not yet been studied. "~ Che-
letes lycoperdon is exceedingly abundant. Favistella stellata
occurs in prodigious masses and great numbers, (at 781, 786,
- 788.) At 181 (A) is an Ambonychia not yet identified. The ar-
gillaceous strata are about fifteen feet thick, and underlain by
a bluish gray, subcrystalline limestone, of which three feet
were observed.

This group forms & belt about four miles wide across St.
Joseph’s Island, a little south of the middle, then, intercepting
the southern extremity of Great Sailor Encampment Island,
stretches westward along the south side of the region covered
by the Trenton Group, and occupies the space between Big and
Little Bays de Noquet. Passing under the whole length of Green
Bay, it reappears at the southern extremity, and continues in
the direction of Winnebago and Horicon lakes, in Wisconsin.

All round the circuit which is thus traced, the dip of the
formation carries it under the lower peninsula of Mickigan. It
does not emerge on the southern side of the peninsula, being
overlain by the four groups next described, but dips dewn
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from its occurrence on the Niagara river. It reaches here an
elevation of nearly 100 feet above the lake, and - dipping
southward sinks beneath the water on the south shore of
the island. This assemblage of strata embraces a band five
feet thick of highly arenaceous limestone, at bottom, overlain by
seven feet of a hard, gray crystalline limestone, which furnishes
an excellent quality of quicklime. This is overlain by forty-
five feet of a rough, crystalline, geodiferous limestone, followed
upward by.eight feet of broken thin-bedded limestone, and six
feet of rough vesicular limestone. The white, massive, marble-
like, magnesian limestone, twenty feet thick, occupying the
south shore of the island, is still higher ; and the series is com-
pleted by about six feet of thin bedded brown limestone,
abounding in Favosiles niagarensis, Halysites escharoides, Helio-
hiles spinipora, &c. The thicker masses are eminently charac-
terized by Pentamert, while not one has been found in the Clin-
ton Group. The total observed and measured thickness of
these rocks does not exceed one hundred fget, and it is doubtful
whether the dip of the strata across Drummond’s Island would
give them a calculated thickness much greater. The rocks
which emerge from the water on the south side, preserve a
gentle and pretty uniform rise to the top of ‘the escarpment at
Marblehead, and west of there. Only the uppermost, thin-
bedded layers seen on the south shore, are wanting at Marble-
head.

The economical qualities of this limestone, so far as I am
aware, have not been reliably tested. The large per centage
of carbonate of magnesia contained in the heavier beds, renders
them a pretty well characterized dolomite. According to the
researches of Vicat, this proportion of carbonate of magnesia,
mixed with about 40 parts of carbonate of lime, possehses
hydraulic properties; and only a few hundredths of clay are
required to be added, to pro;iuce the strongest hydraulic cement.
It is not at all unlikely that somewhere upon the shores of
Drummond’s Island a good hydraulic limestone may be found
compounded by the hand of nature.
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At several points on the south shore of the island, the thick
strata above the Pentamerus beds, appear well calculated for
architectural uses.. The rock is highly crystallire, hard and
white, with occasional stripes and blotches of a rose colur, and
can be conveniently procured in blocks of any required size.
It is not at all unlikely that quarries may be opened which will
furnish a stone sufficiently homogeneous to be used for orna-
mental purposes. For rough, substantial masonry, there is no
rock in our State which is more worthy of attention; and when
once developed, there will be no building stone of equal excel-
lence half as accessible to our people.

This group of rocks occupies the southern purtion of the
Manitoulin chain of islands to the east and south-cast of Drum-
mond’s, underlying the peninsula between Georgian Bay and
Lake Huron, and stretching thence to Hamilton, in Canada
West, crossing the Niagara river between Grand Island and
Lake Ontario, and forming at Lockpor, iu New Youk, the quarry
stone which has been sent a thousuud miles to build the steps
at the St. Mary’s Ship Canal.

Toward the west the Niagara Group occupies the whole
shore as far as Point Detour of Lake Michigan, except the
promontory, west of Mackinac. Continuing south-west, it
forms the Potawotomie Islands, and thé peninsula between
Green Bay and Lake Michigan, the coast of which it does not
leave until it reaches the neighborhood of Evansten, near Chi-
cago.

T.—Onondaga Salt Group.

On the east side of Little St. Martin’s Island, north of Mack-
inac, is seen at the surface of the water a mass of gypseous
mottled clay, constituting the lowest beds of the Onondaga Salt
Group of New York. On the main land west of Mackinac the
clays again appear, and in the vicinity of Little Pt. aux Chene
they are seen inclosing numerous masses of aggregated crys-
tals of brown and gray gypsum. From the latter locality sev-
eral ship loads were at one time sent off, but the business was

8
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interrupted by the death of one of the proprietors, and has not
since been resumed.

At a higler level, we find at the base of Mackinac, Round
and Bois Blanc Islands, as well as at Sitting Rabbit on the
main land west, a fine, ash colored argillaceous limestone, con-
taining abundant acicular crystals, and becoming in the lower
part banded with darker streaks of aluminous matter, and
resembling the water limestone of this group in New York.
Above this, at the west end of Bois Blanc Island, are found
three feet of calcarcous clay or marl; while still higher and
immediatcly underlying the rocks of the next group, occurs at
all the above localitics, a fine-grained, brown limestone. No
fossils have becen discovered in this group, in the northern part
of the State.

From the region just referred to, this belt of xocks passes
under the bed of Lake Huron, reappearing on the Canada shore
tetween the river Au Sauble and Douglass Point. It thence
extends to Galt, in Canada West, and crosses the Niagara
river south of Grand Island. On the west, it passcs in a simi-
lar manner under the bed of Lake Michigan, and barely makes
an outcrgp in the vicinity of Milwaukee, whence it has not
been certainly distinguished from the associated limestones of
the Clinton, Niagara and Helderberg groups, the entire assem-
blage bcing commonly known as the «Cliff Limestone.”

No other outcrop of rocks of this group has herctofore been
known in our State. I have now, however, to announce the
existence of the Onondaga Salt Group in Monroe county, in the
south-castern corner of Michigan. My attention was first at.
tracted by the pecculiar character of the limestones at Mont-
gomery’s quarry, in the south part of the township of Ida. At
this place I found the characteristic acicular crystals in great
abundance, in a light, thin-bedded, finc-grained, argillaceous .
limestone; and discovered also, -some beds of the brownish
banded argillaceous rock forming the water-limestone of the
group. - At this place uccur the only fossils yet detected in the
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group in this State. They consist of a turrited gasteropod
( Lazonema Boydii?) and an obscure Cyathophyllvid coral.

The group waa again recognized at the head of Ottawa Lake,
in the south western part of the county, and again at numer-
ous points in the bed of Otter Creek, in the castern part of the
county. The deepest of the Plumb Creek quarries, two’' miles
south of Monroe, have penetrated the same formation and re-
vealed marked and satisfactory characters.

Since making the above observations, I have bcen informed

“of the discovery of gypsum at Sylyania, in Ohio, just beyond
the State line, and am led to regard this as confirmatory evi-
dence of the distinct existence of this group in the southcastern
part of our State. It might not be too much to allege that the
gypsum exported from Sandusky, probably holds a position in
the same geological horizon.

The economical importance of the Onondaga Salt Group of
rocks is very great. 1t is the source of all the salt and gyp-
sum of the State of New York, and supplies at Galt, in Canada
West, a beatiful stone for building purposes. In our own Stato
it has been already shown to contain gypsum in workable
quantitics on the shores of the Upper Peninsula, near Little
Pt. au Chene. The occurrence of gypsum at Sandusky and
Sylvania, in Ohio, justifics the scarch for it in Monroe county.
The localities most favorable for exploration are those alrcady
mentioned, viz.: the decpest cxcavations at Montgomery’s
quarry, the Plumb Creck quarrics, those at the head of Ottawa
Lake, and the gorges of Otter Creck.

Some indications likewise cxist, of the saliferous character
of this formation, in Michigan. Occasional salt springs occur
in Monrue county, far beyond the outcrop of the saliferous sand-
stoncs of the center of the State. The most noteworthy of
thesc is 4} miles south of the Raisinville quarries, in the
township of Ida. An Artesian well sunk at Detroit in 1829-30,
after passing through 130 feet of unsolidified materials, and
120 feet of compact limestone, passed 2 fect of gypsum con-
taining salt. On the opposite s:do of the State, according to-
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information furnished by Dr. Miles, is a strong and copious salt
spring, located upon Harbor Island in the west arm of Grand
Traverse Bay. This is now overflowed by the waters ot the lake,
but tradition says that the Indians formerly manufactured salt
at this place, when the water was several feet lower. It ap-
pers quite possible, therefore, that borings which should pene-
trate this group of rocks might be rewarded by a profitable
supply of brine. '

One other suggestion may be made in connection with the
economy of this group. The brown and banded argillaceous
limestone, which, in Monroe county, generally occurs in the
deeper parts of the quarries, may, on trial, be found to produce
a valuable water lime. The trial, if never made, sheuld, by all
means, be undertaken. Even should this experiment fail, the
.hydraulic character imparted to the quicklime manufactured
from this rock, or from rock with which this is mixed, must add
materially to the cementing propertiés of the lime, provided
it is used with reference to the peculiar nature of hydraulic
cements.

II.—DEVONIAN SYSTEM.
8.—Upper Helderberg Group.

In the lower part of the cliffs known as Chimney Rock and
Lover’s Leap, on the west side of Mackinac .Island, is seen a
cherty and agatiferous conglomerate, irregularly disposed, but
pretty persistent. On the main land west, close to the water’s
edge, and beneath the brecciated mass, presently referred to, is
found a better characterized conglomerate, a few feet in thick-
ness. These beds, occupying the place of the Oriskany Sand-
stone of New York, and corresponding to it in lithological
characters, as seen at some of its exposures, may not improb-
ably be regarded as representing that formation. The uncer-
tainty of the identification, however, prevents me from giving it |
a distinct place in the cnumeration of our strata.

Above this curious conglomerate, rises one of the most
remarkable masses of rock to be seen in this or any State.
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.The well characterized limestones of the Upper Hellerberg
Group, to the thickness of 250 feet, exist in a confusedly breo-

ciated condition. The individual fragments of the mass are
angular and seem to have been but little moved from their

original places. It appears as if the whole formation had been

. shattered by sudden vibrations and unequal uplifts, and after-
wards a thin calcareous mud poured over the broken mass, per-
colating through all the interstices, and ro-cementmg the frag-
ments.

This is the general physical character of the mass; but ih
many places the original lines of stratification can be traced,
and individual layers of the formation can be seen dipping at
various angles and in all directions, sometimes exhibiting
abrupt flexures, and not unfrequently a complete downthrow of
15 or 20 feet. These phenomena were particularly noticed at

- the cliff known as Robinson’s Folly.

In the highest part of the island, back of Old Fort Holmes,
the formation is much less brecciated, and exhibits an oolitic
character, as first observed- in the township of Bedford, in
Monroe county. The principal part of Round and Bois Blanc
Islands is composed of the brecciated mass. It forms the
promontory west of Mackinac, which, on the north side, sinks
abruptly to the low outcrop of the Onondaga Salt Group,
stretching across from the Hare’s Back to Little Pt. au Chene.
It is seen again in the vicinity of Old Mackinac, but it evidently

, diminishes in thickness toward the south.

"The elevated limestone region constituting the northern por-
tion of the peninsula, consists of the higher members of the
Upper Helderberg Group, which gradually subsides toward the
south, and in the southern part of Cheboygan county, as nearly
as can be judged, sinks beneath the shaly limestones of the
Hamilton Group. The strike of the formation determines the
trend of the coast of Lake Huron, although the limestone bar-
riers to the lake are generally, at the present day, situated
some distance back from the immediate shore. A few miles
north-west of Adam’s Point, at Crawford’s marble quarry, the
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higher members of the series abut upon the shore in a cliff
about geventy five feet high. At the base we find four feet of
brown calcareous sandstone which is assumed to be next in
order above the oolitic beds of Mackinac Island. From this
point, the outcrop of the formation is traced in a ridge passing
between Grand and Long Lakes, in Presque Isle county, and
abutting upon the shore again at a point nearly opposite Mid-
dle Island. This island is made up of fragments of the lime-
stoue. Gradually subsiding toward the south, the formation at
Thunder Bay Island rises barely to the surface of the water.
On tho east side of the island, in the vicinity of the light-house,
it is seen forming vertical cliffs bencath the surface of the
water. In calm weather, upon a sunny day, the yiew of theso
subaqueous precipices is truly impressive. Dark gorges, gloomy
caverns and perpendicular walls are seen dimly lit by the dimin-
ishing light, until darkness cuts oft the view, and the plummet
feels its way to the depth of ninety feet, amongst the shadows
of the ruins of an ancient ocean stream. Passing hence urder
the bed of the lake, the formation emerges on the Canadian
shore, between Douglass Puint and Benson’s Creek. It passes
thence in a broad belt to the shore of Lake Erie, which it cccu-
pies between Buffalo and Long Point. Dipping toward the south-
west beneath a trough of newer rocks, it appears again upon
the northern shore of the lake between Point aux Pins and the
Detroit river, and passing into south-eastern Michigan, it arches
over, forming the anticlinal axis whose denudation has uncov-
ered the Onondaga Salt Group. From this axis it dips north,
south-cast and south-west, passing beneath three distinct coal
basins.

At the exposures of this group of rocks in the southern part
«of the State, we find its thickness very considerably diminished.
The conglomerate, supposed to renresent the Oriskany sand-
stone, has not been recognized. The thick brecciated mass is
not distinctly identifiable, though at Pt. aux Peaux and Stony
Pt., the formation is much broken up. Still the palmontological
«characters of the rock seem rather to ally it with that part of
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the formation seen at Thunder Bay Island. The oolitic portion
scen at the summit of Mackinac Island is recognized at several
points in Monroe county, while the arenaccous strata of Craw-
ford’s quarry arc repeated in a beautiful white sand, derived
from the disintegration of the rock in Raisinville, 8 miles from
Monroe.” The whole thickness of the formation in Monroe
county camnot be over 50 or 60 feet from the oolitic beds to the
Onondaga. Salt Group, while at Mackinac the same strata
attain a thickness of 275 feet.

To the west of Mackinac, the Helderberg limestoncs are
found underlying the numerous islands near the foot of Lake
Michigan, and forming the highlands seen a few miles back
from the coast of the Peninsula, as far as Little Traverse Bay.
At the head of this bay, they are scen forming cliffs along the
shore. The highest beds are thick, light, argillo-calcareous, reg-
ularly stratified, abounding in Brachiopods, geodes and long
cylindrical cavities. At some points these beds are made up
ot a large dome shaped coral, similar to those scen at Thunder
Bay Island. A calcarec-argillaceous, shaly layer, of a dark
gray color, oné or two feet thick, separates these upper beds
from a pale buff, argillo-calcareous, thick bedded, fissile mass,
4 fect thick, which is underlain by 3} fect of a light dingy gray
argillo-calcarcous, porous, geodiferous mass, breaking with a
very uneven fracture. Still lower we find 6 feet of light argil-
laceous, fine grained limestone, resembling that of the Clinton
Group. We next come to a light buff limestone, much shat-
tered, destitute of fossils, 6 feet thick, apparently representing
the brecciated mass about Mackinac. Finally, at the lowest
points, is seen a light buff limestome, banded with argillaceous
matter, and rescmbling the highest beds gof the Onondaga Salt
Group. .

° The Helderberg limestones of Michigan are well stocked
with fossil remains, which are found not ouly in place, but scat-
tercd with the drift to all parts of the State Probably three-
fifths of all the fossils picked up from the surface of the Lower
Peninsula—except ix; the immediate vicinity of the outcrop of
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other fossiliferous strata—belong to this group; while more
than another fifth belong to the Hamilton Group. But little has
yet been done toward the identification of the numerous species,
in consequence of the long expected, but long delayed, appean
ance of Prof. Hall's third volume on the Palsontology of New
York. The highest members ot the formation in Monroe county,
contain numerous ichthyodorulites and other traces of fishes,
the most perfect of which have been furnished by Judge Chris-
tiancy, from his quarry near Dundee. A finely preserved apine
from this locality, exhibits the generic characters of New-
berry’s Mach@racanthus* except that it is solid throughout. I
have also a traditional account of a pair of powerfully armed
fish jaws. The same quarry contains an abundance of beapti-
fully preserved Zentaculites, showing the telescopic structure of
the shell; a large encrinital stem, and a Gomphoceras (n. sp.),
which is found again in the highest beds of the formation at
Crawford’s quarry, beyond Presque Isle. A little lower down,
in the borders of the oolitic beds, we find a Rhynchonella (n.
8p.). At Stony Pt. and Pt.aux Peaux, the formation is much
shattered, and embraces large concretionary masses several
feet in diameter, which easily separate in concentric layers.
."A similar structure was afterwards seen at Thunder Bay
Island, forming domes twelve and-a-half feet in diameter,
rising up through the rocky floor of the island. Here,
however, a distinct coralline structure was discovered,
which has led to the conviction that the structure at Stony
Point, is also organic. Numerous trilobites occur in the  rocks
at Monguagon, in Wayne county, among which Phacops bufo
is conspicuous. ‘Lwo or three species of Euomphaluswere seen
at Middle Island, and £ very large Euomphaloid shell six or eight
inches across, has been ol tained from the west end of Lake .
Erie. From Mackinac, besides Phacops bufo, Proetus (sp?) and
the other forms notiged by Prof. Hall,} I have detected only &
Cyathophylloid coral. From Little Traverse Bay, I have Spirt-

3 . “;os:&;‘hhes from the Devonian Rocks of Ohio,” in Bulletin ¢f the National Instilule,
an. L .
tmier & Whitney’s Report, Vol. II, p. 166.
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fer gregaria, Merista, Cyrtia, (n. sp) Acervularia Davidsons
(from the limestoncs separating the Helderberg and Hamilton
Groups,) and numerous other fossils. From other parts of the
State, this group has furnished a Bellerophon, (n. sp.) Spirifer
acuminatus, (cultmjugatus,) Syringopora, Chonetes, Productus
Adypa reticularis, Strophomena rugosa, Spirifer duodenaria,
Strophomena hemispherica, Atrypa (n. sp ), Spirifer (peculiar for
plication in mesial sinus) Strophodonta (n. sp.) Meristella, ( N.
Y. Regents Rep. 1859,) and many other forms.

The formation is extensively intersected by divisional planes;
and even in those portions not belonging to the brecciated mass
at Mackinac, is apt to be considerably broken up. The open
character of the rock permits the escape of numerous copious
springs of fresh water, and occasionally gives rise to the sud-
den disappearance of streams and lakes. Various accounts are
current, in Monroe county, of subterranean communications
from lake to Jake, and even between Lake Erie and the western
part of the county. I heard it repeatedly stated, that at cer-
tain seasons of the year, Ottawa Lake passes off by some
subterranean outlet, causing the death of all the fish which
remain, but that, on the refilling of the lake, the water is always
accompanied by a fresh stock of fish. In Mr. James Cummins’
quarry, about five miles, in a right line, north-east of Ottawa
Lake, the rock is described as cavernous and full of sink holes; -
and what is remarkable, is the fact that this quarry is always
ﬁlled w1th water when the lake is high, and empty when it is
low' and whenever the quarry is full, it contains bass and dog-
fish of the common species of that region. :

The curious, suture-like structure so often referred to by
other geologists, is frequently met with in Michigan—two con-
secutive layers of rock being studded, on their contact surfaces
with tooth-like or prism-like processes which fit into correspond-
ing pits on the opposite surface. A thin film of black bituminous
matter generally prevents a perfect contact of the contiguous
surfaces. Sometimes these processes are so little developed;

9
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that the line of contact is merely zigzag, or truly suture-like,
while in other cases they become elongated prisms. The same
structure was long ago noted in the same formation, in Ohio,
by Dr. Locke.* In New York it is found in the Niagara Lime-
stone, the Waterlime Greup, amd some of the higher rocks.}
These forms were termed by Prof. Eaton, Lignilites, frem their
resemblance to woody fibre. In consequence of Mr. Vanuxem’s
suggestion,} that this structure might be owing to sulphate of
. magnesia, Dr. Beck subjected to analysis a specimen from the
Niagara Limestone, and detected about 21 per cent. of carbon-
ate of magnesia.§

The limestones of this group are generally somewhat bitu.
minous, giving a brownish color and a fetid odor to the rock.
The bitumen at Christiancy’s quarry in Monroe county, is 8o
abundant as to exude in the form of an eil, and float upon the
surface of the water. The bituminous exudatien is very marked
in the Helderberg limestones of Northern Illinois. Black, bitu-
minous, shaly partings frequently occur betweén the strata in
thie upper part of the group.

Considerable hornstone appears in the formation at Raisin-
ville, in Monroe county, and also at Little Traverse Bay. Cu-
rious cherty concretions are very common. These sometimes
take the form of a perfect sphere, or ellipsoid of revolution, or
a gourd, and generally reveal at the centre, traces of some or-
ganic substance. These characters are supposed to appertain
to the “ corniferous” or upper pertion of the group. At Brest,
Stony Point, Pt. aux Peaux, and some other localities, the® bro-
ken strata abound in Strontianite, Dog Tooth Spar and Rhomb
Spar. At Brest, Amethyst is found in limited quantity. Some
of the cherty nodules or pebbles at Mackinac, pass to the char-’
acter of chalcedony and well marked agate.

The economical importance of this group of rocks is very
great. They are everywhere useful for quicklime, and when

Iol'Geo y, Ohio, 1838, p.
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net too remote from settlements, are everywhere burned for this
purpose. Monroe county- has long been celebrated for the
abundance and good quality of its lime. At Christiancy’s
quarry, about 10,000 bushels are annually produced. The
Plumb Creek quarrics, below Monroe, furnish a much larger
quantity. At Raisinville, where the outcrop of the limestone
eovers about 200 acres, are 13 kilns, with a capacity of 8,540
bushels. Supposing that these kilns burn, on an average, once
in three weeks, the ‘total amount of lime produced is 145,180
bushels per year. Lime is manufactured at numerous other
points in the county. According to statistics on hand, the aver-
age cost of the lime at the kilns is about 5 cents pgr bushel.
It is sold for 12} cents at the kilns. Supposing the Plumb
Creek quarries to produce 100,000 bushels annually, and all
other kilns in the gounty 50,000 bushels, we have an aggregate
of 295,000 bushels, which at 12} cents a bushel amounts to the
consgiderable sum of $36,875. This lime is generally pur.
chased by the farmers, who carry it in wagons to the surround-
ing country, for a distance of 30 miles. It is generally sold by
them for 25 cents a bushel, making a profit to them of $36,815
which is fikewise retained in the county. The aggregate an-
nual addition to the wealth of the county, therefore, from the
manufacture of lime alone, is $18,750.*

For architectural purposes, some portions of the Helderberg
limestones seem to be extremely well adapted. The sills, caps
and water table manufactured at Christiancy’s quarry, have a
reputstion of many years standing. They may be seen in the
court house in Monroe, in the new hotel, in all the new block ef
stores en Washington street south of the city hall, in Wing
and Johnson’s banking office, and three stores in Monroe street,
There is no stone which stands the weather better. -They seem
even tu improve under the influence of exposure. The distance
of the quarry from the railroad has, however, prevented these
stones from coming into gemeral use. During 1859, twelve

®The scope of this report does not permit further details, though the materials are on
hand. They will be introduced Into the final report, ther with practical suggestions in
referenoe 10 selecting and biraing the stone, and i the quality of the lime.

-
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hundred feet of caps, window sills and water table were work-
od out, and about two hundred feet of doer sills. About one
hundred and twenty cords of rough stone are annually sold for
building purposes.

At Crawford’s quarry, on the shore of Lake Huron, about
eighteen miles beyond Presque Isle, this limestone presents
characters which create the hope of very interesting develop-
ments. The roek here is compact, fine-grained and handsomely
clouded by the unequal distribution of the bituminous matter,
so that polished surfaces of the general mass present quite an
elegant appearance. The large dome-shaped coral, however,
spoken of a8 occurring at Thunder Bay Island and Little Tra~
verse Bay, produces in the stone at this quarry a very beautiful
effect. The undulating concentric laminae, when cut by right
planes, and the surfaces polished, exhibit a beautiful agate-like
structure, the effect of which is greatly heightened by the cor-
alline disposition of the calcareous matter, and the varied dis-
tribution of the bituminous color. Should it be proved that this
sort of rock can be procured in samples sufficiently large, the
Lake Huron marble will take its place by the side of the most
highly esteemed varieties.

The agricultural capabilities of the district underlain by this
group of rocks is very great. The whole of the elevated lime-
stone region north of the line joining Thunder and Little
Traverse Bays, is capdble of supporting & dense population.
The contrast noticed in passing from the arenaceous 8oils of the
Marshall and Napoleon Groups, to the calcareous soils of the
Helderberg Group, is very striking. The islands of Bois Blanc
and Mackinac, but espccially the former, are covered with a
growth of timber, which, except the addition of a few scat-
tered Conifere, is a perfect reproduction of the forests of
Monroe county, and Northern Ohio. The same might have
been said of the platean upon the N-iagara limestone, extending
west from Centralia, on Drummond’s Isiand. 1 saw here the
beech, black birch, sugar maple, and other trees growing te
an enormous size. One birch measured 10 feet in circumfer- -
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ence. Mr. Francis showed. me here excellent crops of Indian
oorn, potatoes and oats.

9.—Hamilton Group.

On the east side of Thunder Bay Island, the rocks of the
Helderberg Group are seen overlain by a black bituminous
limestone, abounding in Atrypa reticularis, and numerous other
Brachiopods allied to the types of this group. The locality
furnishes, also, two or three species of trilobites, a Favosiles,
a large coral allied to Acervulariz and some fish remains. The
rock breaks in every direction, and abounds in partings of dark
shaly matter.

The same beds are again seen at Carter's quarry, two or
three miles above the mouth of Thunder Bay river, and here it’
contains the same fossils. Itis seen again on the south shore of
Little Ttaverse Bay, replete with Brachiopods and Bryozoa, and
is here eighteen feet thick. It is overlain by two feet of dark
chocolate colored, compact, argillaceous limestone, much shat-
tered, and abounding in Cyathophylloids and other corals,
which, in turnp, is surmounted by 14 feet of a limestoue varying
from calcareous and crystalline to argillaceous, in beds from 2 to
24 inches thick. The whole series is completed by 6 inches of
black shale.

The exact order of superposition of all the rocks constituting
the Hamilton Group, has nowhere been observed. The bluff at
Partridge Point, in Thunder Bay, is believed to come in next
above the bituminous limestone of the localities just cited. The
rock here is at bottom, a bluish, highly argillaccous limestone,
with shaly interlaminations, the whole wonderfully stocked
with the remains of Bryozoa and not a few encrinital stems
No calices of Encrinites, however, could be found, except two
Pentremites picked up along the beach, and vne Cyathocrinoid
found in place. Above these beds, which are but five feet thick,

,occur's a mass of blue shale, six feet thick, calcareous in
places, and irregularly interstratified with blue, argillaceous
limestone. It contains Bryoezoa, Cyathophyllidae and Trilobites,
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Still higher, is a massive limestone: below, filled with Bryozos,
Encrinites and Brachiopods, above, little fossiliferous, the whole,
with interlaminations of clay.

At the upper rapids of Thunder Bay river, still a different but
entirely detached section was observed, and it is, as yet, impos-
sible to cellocate it with the others. The same must be said of
the isolated exposure at the lower rapids. At the upper rapids
(N.E. jof S. W. },sec. 7, T. 831 N,, 8 E,,) on the south side of
the river, limestone is seen in a bluff 15 feet high, dipping E.
S. E,, about 5°. The whole section exposed is 25 feet, made
up as follows, from abeve:*

8. Limestone, bluish, flaggy,....c..coovvviviiniiia., 8 ft.
1. Limestone, dark gray, highly crystalline, thick bedded,
with Favosiles,..........covveeeeeenennrensonnnss 9 ft.

8. Limestone, dark bluish, very ﬁne grained, hard, com-
pact and heavy, with a few reddish streaks and spots,
and some encrinital stems and shells, and a few crys-
tals of spar interspersed, with occasional seams of
the same in the form of dog tooth spar. Weuld make
an excellent building stone, and probably would re-
ceive a fine polish, ......oovviiiiiiiiiiiiiie.n, 6 ft.
5. Limestone, gray, crystalline, thick bedded, seen in bot-
tom of river. This rock resembles fragments seen at
-the highest level about the lower rapids,........... 2 ft
4. An interval of no exposure. Half-a-mile higher up ths
stream, the section is continued, as follows:
8. Limestone, dark, bluish-gray, fine grained, compact, in
layers 2—4 inches thick. Resembles the rock at the

lower rapids.
Clay, indurated, regularly stratified, rather dark,.....3} ft.

Calcareous shale, with fossils, forming the bed of the
river.

The dip at this place is abnormal and evidently local. The

true geelogical position of the rocks must be determined by

future investigation.

The rocks of the Hamilton Group are traced from the south
shore of Little Traverse Bay to near the outlet of Grand Tra-
verse Bay. At somc of the exposures Spirifer mucronatus is
recognized in great abundance, though by far the most abund-
ant Brachiepod is Atrypa reticularis.

*In all the sections given in this Report, the numbering proceeds from below.

Lol
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The Hamilton Group sedms to play a very important part in
the geology of the northern portion of the peninsula, but in the
southern part of the State it has not yet been satisfactorily
identified From Thunder Bay it passes under the bed of Lake
Huron, and reappears apon the Canada shore, between Ben-
son’s Creek and Capc Ipperwash or Kettle Point. From here,
as nearly as can be ascertained fron? the 1eports of the Can-
adian survey, it passcs southward in a belt about ten miles
wide to the south-eastern part of the county of Lambton, where
it is met by another outcropping belt, extending east from the
shores of Lake St. Clair. The united belts fill a trough in the
Helderberg limestone, which extends east to the shore of Lake
Erie between Point aux Pirs and Long Point, whence it crosses
the lake, and reappears in Ohio.

 The branch which comes in from the direction of Lake St.
Clair, ought to be recognized in the southern pari of our penin-
sula, but though we have here a great thickness of argillaceous
strath, they are supposed to belong rather to the group above
than to this one. It seems, at any 1ate, pretty obvious that the
eminently fossiliferous limestoues of Thunder and Little Tra-
verse Bays, do not reach tue latitude of Detroit, a fact which
accords wish the greal attenuation of the Helderberg lime.
stones, in the same airection.

In an econct.aical point of view, the rocks ef this group have
not been shown to possess great interest. It would certainly
be well, however, to test the hydraulic properties of some of
the argillaceous limestones of Thunder Bay.

10.— Huron Group.

At Sulphur Island, in Thunder Bay, not more than a mile
east south-east from Partridge Pt., is found a black bituminous
slate, which is believed to overlie the fossiliferous cliffs at the
latter place. No undisturbed strata are seen on the Island,
which consists of a mass of fragments rising a few feet above
the water. These slates or shales burn with considerable free-
dom, and it is stated that a combustion started from camp fires
has, in several instances, continued spontaneously for many.
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months, in one'case 16 months. Thecinders resulting from these
fires are still very conspicuous. These shales furnish no fossils,
except a few vegetable impressions resembling a Calamites, and
some very indistinct impreasions of shells. Pyritous nodules and
septaria are quite common. Capt. Malden, of Thunder Bay
Island, gave me a specimen of the latter, in the shape of a very
oblate ellipsoid, 14 inches in its greater diameter and 8 in the
lesser.

At Squaw Pt., on the main land south of the island, near the
residence of the old Indian Chief, Zwanno Quaddo, the black
slates are found in place, in a cliff 10 feet high. The expused
surfaces are very much discolored by oxide of iron.

" On the opposite side of the State the black shales are seen at
the south-cast extremity of Mucqua Lake, in Emmet county; on
the north side of Pine Lake, (sec. 3, T. 33 N., T W.); near the
outlet of Grand Traverse Bay, (sec. 3, T.82 N,, 9 W.), and a
fow miles south of there,.and again near the head of Carp
Lake, in Leelanaw county. The greatest observed thickmess in
this part of the State is 20 fiet.

On the east shore of Grand Traverse Bay, nearly opposite
the north end of Torch Light Lake, is a bed of green shale oc-
cupying a position above the black shale. It is rather a soft,
semi-indurated clay, traversed by bands of lighter color, appar-
ently calcareous.

No rocks have anywhere been sech reposing upon the black
or green shales.

From Sulphur Island, in Thunder Bay, the black shales pass
under the bed of Lake Huron toward the south-east, and
emerge at Cape Ipperwash, on the Canadian shore. From here
they are traced t» the township of Mosa, in Middlesex county,
and, from their occurrence at Enniskillen and other localities in
the vicinity, they may be regarded as cecupying the triangle
embraced between the two belts of Hamilton rocks, befure
referred to, and the National boundary line. This triangle
would be the thinning out corner of the great basin which
forms the Lower Peninsula of Michigan.
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These shales, at Enniskilen, Bear Creek and neighboring
localRies in Canada, become the source of large quantities of
potroleum; and there is little doubt that the mineral oil of Ohio
is derived from the same formation.* These shales, and the
great mass of less bituminous shales lying above them, contain
a vast amount of vegetable or animal matter, the source of the
rock oils. This oil is eliminated by a slow spontancous distil-
‘lation, and riges up and saturates the overlying porous sand-
stone rocks, in which, in Ohio and Pennsylvania, it is found by
boring. .

Does the rock oil exist in Michigan? The oil bearing rocks
of Ennmiskillen, are but an clbow of a formation which belongs
properly to the Michigan side of the boundary line. The oil
producing shales unquestionably dip under our State, and are .
not far from the surface throughout St. Clair, Oakland, Macomb,
Sanilac and Huron counties But are they overlain by a
porous sandstone capable of becoming the repository of the
products of the spontaneous distillation of the oil, or are they
overlain by argillaceous strata which would prove completely
impervious to the ascent of volatile matters? In the present
state of our knowledge this question cannot be satisfactorily
answered, but the indications are not altogether favorable.
Nevertheless it is well known that at several points in St. Clair
county evidences of bituminous exudations exist, and streams
ot inflammable gas have escaped from the earth; moreover, an
overlying sandstone does not seem to be everywhere an essen-
tial condition to the accumulaticn of oil. In the present state
of the case there seems to be sufficient encouragement to em- '
bark in explorations on a cautious scale.

‘Lhe strike of the black bituminous shales beneath the bed of
the lake, from Thunder Bay to Kettle Point, must pass several
miles to the east of Point aux Barques. It follows, thercfore,
that the shales and flagstones occurring along the shores of
Huron gounty and dipping toward the south-west, must be many

®8ee an interesting paper on the “ Rocls Otls of Ohio,”” by Dr. J. 8. Newberry, extracted
from the Objo Agricultural Report for 1860.

10
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feet higher than the shales of Thunder Bay and Kettle Point.
The Huron county shales and flagstones, however, are tfie next
rocks observed in ascending order. Not less than 180 feet of
them, are seen in Huron county, and the total thickness must
be much greater. They were penetrated 59 feet in Butter-
worth’s salt well at Grand Rapids, 130 feet in the State salt
well, and 214 feet in Lyon’s well. :

The greater part of this member of the group consists of
shales, which are laminated, fissile, dark blue or blackish, bitu-
minous and pyritiferous. Their exposed surfaces generally
become covered with rust, and when protected from the
weather, with an astringent eflorescence resembling sulphate of
iron. Throughout the whole thickness, we find occasional bands
of hard limestone and bluish, fine-grained, somewhat argilla-
ceous sandstone, which at many points has been manufactured
into whet-stones, and might be used for flagging. The mere
shaly portion is surmounted by a more important mass of the
sandstone fiftecn feet in thickness, from which the celebrated .
Huron grindstones are manufactured. The rock here is bluish-
gray, fine-grained, perfectly homogeneous, with sharp grit and
a limited amount of argillaceous matter. Between the layers
are found some serpentine grooves and casts like worm tracks.
One of these was traceable twenty-eight inches and was three-
eighths of an inch in width. In one fragment the pectoral fin

. of a fish is preserved. Numerous obscure traces of terrestrial
vegetation are found between the strata, and in one place the
workmen opened a cavity from which they took out a bushel of
good bituminous coal—a discovery which was immedately fol-
lowed by a fever!

The junction between the gritstones and underlying shales,
is finely seen at the old quarry, about onc mile east of the
principal one, the upper fourteen feet being sandstone, and the
the lewer six, shale. It is again seen at the mouth of Willow
Creek, where, near the saw mill, the shale rises six feet, and is
overlain by the gritstone. The latter is struck in all the wells
of the neighborhood, and forms & high ridge to the east of the
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village. Following up the creek for two and a half miles the
land is found to rise rapidly, and the banks of the creck are in
some places sixty to eighty feet high. The elevation here riseg
up into the group next above.

At the light house, one mile east of Willew Jreek, the fol-
lowing section is seen:

9. Shale, with interlaminations of sandstone........... 12 ft.
8. Sandstone, bluish, fine,.........ceveiiiiienerannnn, 2 ft.
7. Arenaceous shale,.........c.ccveveneennn eeeeeeas 2 ft.
6. Sandstone, bluish, hard, concretionary,............ 23 ft.
5. Shale, very persistent,........oviiiiieeeiiineenen., 3 in.
4. Sandstone, calcareous, hard, highly fossiliferous; con-
tains Relzia, Merista, Gomphoceras (*? ) Clymenia, Rhyn-
chonella, a Spirifer resembling S. mucronatus and S.
medialig, but distinct from both, and a large Leptee-
noid shell, 2§ inches across the hinge line,.......... 2 ft.
8. Shale,ccvee viiieieiniienn cnnnn Seeseesansianns 2 ft.
2. Sandstone, hard, pyritiferous, very persistent,........ 1} in.
1 Shale, .ooveiiiiiiiiinne ciiiiiniietienettonnenes 12 ft.

The hard, projecting, pyritous layer, (2) affords an excellent
opportunity for measuring the dip of the formation, which was
found to be one and a half degrees toward the south-west.

A short distance west of the light house occurs the most
extensive dislocation seen south of Mackinac. In the neigh-
borhood of the disturbance, en each side, the strata exhibit
short undulations, which finally become an actual break, and
downthrow of five or six feet. Indications of a sliding move-
ment are seep in the vicinity, and the whole effect is such as
might be produced by a lateral pressure from the west.

The gritstones of Lake Huron are destined to play an im-
portant part in the economical geology of the Lower Peninsula.
The principal quarry owned by Johnson, Pier and Wallace
(sec. 30, T. 19 N, 14 E.) is now worked over an area of
little more than four by twelve rods. Two hundred tons of
grindstones were taken out during 1869, and I was informed
1y the foreman that he expected to manufacture five hundred
tons during 1860. Several stones have been finished, weighing
a ton each, and one which weighed three tons. These facts
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show the soundness and homogeneous character of the for-
mation.

For flagging, and for window caps, sills and water-tables,
‘this stone is equally adapted. When wrought, it has much the
appearance of the Waverly sandstone. Its color is decidedly
preferable to that of the freestone, so extensively introduced
from Cleveland, Ohio. It contains less ferruginous matter, and
is less likely to stain.

‘The outcrop of the shales of this group is seen in the south-
ern part of the State, ncar Adrian, in Lenawee county; near
Union City, and again near Coldwater, in Branch county; at
Athens, Leroy, and Newton, in Calhoun county; at Mendon and
Leonidas, in St. Joseph county; and at Bangor, in Van Buren
county. There is little doubl that the low argillaceous belt of
country between Adrian and the region west of Detroit, marks
the continuation of the outcrop of the same rocks. An Arte-
sian well bored at Detroit 1829-30, showed the existence
of 118 feet of plastic clay overlain by 10 feet of soil and
sub-soil, and underlain by 2 feet of sand and gravel rest
ing on solid limestone. It has already been stated that the
shales were penetrated in three of the salt wells at Grand Rap-
ids. At the well of Hon. Lucius Lyon, the boring extended
914 feet into these strata, without reaching the bottom. This
boring passed a 2 fect band of sandrock 18 feet from the top of
the shales, and a 1 foot band 50 feet from the top—the arena-
ceous element being thus shown to be much less abundant than
in Iuron county. The shales were penetrated 180 feet in the
State salt well, 3 miles west of Grand Rapids, and 59 feet in
Butterworth’s well.

In Branch county the shales, or more properly clays, are
freighted with a considerable abundance of kidney iron ore,
which was formerly used, to a limited extent, in the furnace at
Union City, but found too highly charged with sulphur to
answer well,

At two lscalities—Leroy, in Calhoun county, and Mendon, in
St. Joseph county—these argillaceous beds present the charac-
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ter of a black bituminous shale. In Mr. Canwright’s well, near
Coldwater, the upper part is also bituminous, but soon passes
into a plastic dark blue clay, which he has worked very exten-
sively in the vicinity, in the manufacture of bricks. For this
use, the kidney iron clays are generally well adapted

No fossils have been detected in this group in the southeru
part of the State, except a Tellina, a Solen undistinguishable
from one in the Marshall Group, a Chonetes and a Grammysia.

The bituminous character of most of the shales of this group,
and especially of that portion known as the *Black Bituminous
Shales,” has given rise to numerous misapprehensions in regard
to their geological relations, and has been the occasion of the
practice of a great amount of geological quackery The pop-
ular opinion is, that coal must exist somewhere in the vicinity
of the black shales. The opportunity has been very many
times presented for discouraging explorations contemplated or
undertaken, under the influence of this illusion. Large tracts
of land have been secretly taken up, with the view of securing
eligibly situated coal mines. The reports so rife among the
Indians and their missionaries, of the occurrence of coal in
the neighborhood of Grand Traverse Bay, are undoubtedly
traceable to the same illusory shale. There is not the remotest
probability of the occurrence of coal within a hundred miles of
Grand Traverse Bay. This statement is made in full recollec-
tion of the allegation of a learned judge, that he had seen
anthracite coal that was said to have been collected in that region.
Omne of the localities, of Indian notoriety, is at the southern
extremity of Mucqua Lake, south of Little Traverse Bay. The
Indians report that they have often resorted there for fyel, and
that they have burned the coal in their camp fires—a statement
perfectly credible if we substitute shale for coal.

Similar misguided expenditures have been made in the same
rocks in Canada, New York, Ohio and other States. '

The geological positon and equivalents of the Huron Group
of rocks, cannot yet be regarded as satisfactorily settled, and
for this reason they have received a provisional, local name.
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The blaeck bituminous slate of Michigan has generally been
regarded as equivalent to the “black slate” of Ohio and Indi
ana, which is reputed te occupy the horizon of the Marcellus
shale or perhaps the Genesee slate of New York. The Marcel-
lus shale, however, lies below those New York rocks whose
equivalents are found at Partridge Point, while our black slate
lies above, more nearly in the position of the Genesee slate, or
some of the shales of the Hamilton Greup. The lithographical
resemblances, as inferred from the New York Reports, secm to
give color to this identification.

With reference to the setttlement of this and similar geolog-
ical questions, I paid a visit to eeveral localities in the vicinity
of Cleveland, where observations have been made by Dr. New-
berry, Prof. Hall and others. Dr. Newberry accompanied me
to several points and rendered me every possible assistance.
About 3 miles east-south-east from Cleveland is an outcrop of
sandstone dipping south-east. This is at top, coarse, glistening
and somewhat mottled. Below, it becomes light colored, then
dirty reddish gray, and then highly ferruginous, with ironstone
partings. On the whole it closely resembles the sandstone of
the upper part of the Marshall Group. It is said by Dr. New-
berry to be 150 to 200 feet below the conglomerate. At Mecca,
in Trumbull county, it is completely saturated with oil.

At a lower level I observed chocolate colored or reddish
shales with interlaminations of light blue, argillo-calcareous
slate. From the equivalent of thesc shales on the west side of
the Cuyahoga river, is manufactured the mineral paint of
Ohio

Still lower, were noticed beds of concretionary shale, cr flag-
stones, underlain by fissile shale. The under surfaces of the
former are marked by the appearance of flowing mud, a phe-
nomenon described as occurring in the Portage sandstones of
New York.

At a still lower level occurs a large stone quarry, showing &
section through a series of bluish, fine-grained sandstones with
shaly partings from half an inch to a foot thick. These beds
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very closely resemble the Huron county gritstones, and are
regarded by Dr. Newberry as the base of the Portage Group
in Ohio.

Further down the raving are seen twenty or thirty feet of
dark fissile shales, covered with iron rust and an astringent
efflorescence, and in every respect resembling the shales which
underlie the gritstones of Lake Huron. Unfortunately there is
no possibility of founding an equivalency on paleontological
evidence. Aside from this I am constrained to regard the flag-
stones and shales of Cleveland as on the horizen of the grit-
stones and shales of Lake Huron. But the Cleveland shales
are regarded by Dr. Newberry as “Hamilton shales,” perhaps,
however, using the term Hainilton in the extended sense, so as
to include all the New York strata from the Marcellus to the
Portage. If the overlying shales and flagstones of Lake Hu-
ron, ard the underlying argillaceous limestones of Partridge
Pt. fall into the Hamilton ,Group, the intermediate black bitu-
minous shales occupy the same position. So I had been in-
clined to regard them So I subsequently learned the black
shales of Enniskillen were at first regarded by Mr. Billings,
though he afterwards placed them in the Portage Group on the
judgment of Prof. Hall. This paleontologist, whose authority
is not to be questioned where pal®ontological evidence is
within reach, thinks he likewise recognizes in the vegetable
impressions of the bLlack shales of Michigan, and in their gen-
eral physical characters, satisfactory affinities with some of
the shales of the Portage Group. In this state of the case we
_shall be constrained for the present te regard the Huron
Group of Michigan, extending from the conglomerate above
the gritstones of Huron county, to the tep of the argillaccous
limestones of Partridge Pt., as probably reprelentlng the rocks
of the Portage Greup of New York.

From the description which has been given of the Huron
Group in its northern and southern outcrops, it appears that
the greup is composed of coarser materials toward the north,
and probably attains in that direction, much the thickest devel-
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opment, while, in the State of New York, the spurce of the
materials seems to have been from the east.

11.—Marshall Group. .

In Huron county, we find the gritstones separated from
the higher sandstones by a conglomerate about two feet
in thickness, in which occur some of the fossils of the over-
lying group, especially a Rhynchonella of undcscribed spe-
cies, which, in some localitics, forms entire masses of rock,
From the grindstone quarries to Point au Chapean, the coast
is occupied by s.ndstones which, at the various *Points”
rise m bluffs from eight to twenty feet high, and farther
back from the shore attain, in some instances, considerable:
elevations. The distinction between the Marshall and Na-
poleon Groups is not clearly traced along this coast. At
Hard Wood Point, three-fourths of a mile west of Pt. au Pain
Sucre, (called also Flat Rock Poing,) are seen, proceeding from
the west, the first undoubted fossils of the Marshall Group.
The rock here, which rises but a few feet above the surface, is.
a fine grained, bluish sandstone, with minute glistening scales.
of white mica. It embraces a Nucula characteristic of the
‘Marshall sandstone, a Solen, a Ciymenia and a Gonialites. The
Clymenia occurs in a purplish, fine grained sandstone of ex-
ceeding hardness, equaling, in this respect, the Medina Sand-
stone. In a specimen of the rock found here, containing car-
bonaceous specks, were seen small geodes lined with rusty
crystals of calcareous spar, and containing small imbedded
crystals of native copper. '

Between this locality and Flat Rock Point, the section near
the shore reveals several feet of purplish, greenish and yellow-
ish strata, success'vely lower ia the series, in some of which I
recognized a minute Cyprislike shell similar to one seen at
numerous points in the southern part of the State. At Flat
Rock Point, still lower rocks rise ten feet above the water,
characterized by oblique lamine of great extent and unifermity,
dipping 45° toward N. 38° E. The whole rock here is a purely
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quartzose, friable sandstone, with many disseminated small
pebbles.

From this place 1o the immediate vicinity of Port Austin,
rocks lower and lower in the series rise to the surface, frequently
attaining an clevation of 12 feet or more. The first of the
series is & bluish gray sandrock, 12 feet tkick, foliowed by a
whitish and grayish, sometimes yellowish, fine grained sand-
stone, very pure and massive, occurring in beds 10 to 12 feet ’
thick, without pebbles or seams, and moderately coberent. At
the point one mile west of Port Austin, it is broken inte im-
mense angular fragments forty feet and less, in diameter, which
e about like the work of Titanean quarrymen. Immense
chasms produced by fissures through the rock, extend inland
several rids. and in eome cases return again 1o the watery, thus
detaching areas a quarter of an acre in exten:. and even more.
Tpon these rocks are growing the Red Cedar. Hemlock, Pinus
resinoaa, Artor Vitx or White Cedar, White Birch, Wintergreea
and extensive beds of e deiicate Litle Linnea borealis

At P2 aax Bargues. is seen a sandrick diprirz eccth-west
1§” aad xasequenily passing lepeath the last  The oumicrop
exposes 12 feer The ) -west bede bere are red-striped sand-
stove, snilar o s~me parts «f the Marstel Groop, e Calboam
and Hledale mzzzies. Fariler al.zgz. <o tle mist projecting
part «f the potat. the siriped savdstove rises four feet above
the water. and & the mmediaze viciry. the cliffs atia’n the
beighth «f 15 feer  Tiis e by the Trigxmometrics! Station of
the Lake Surrey. Tie -:'rn.e:!xa::{h;.!_: 1z Lere, seer from 2
distance, bear a rode ressmdlance 12 e prow of 2 vesse! pro-
jecting over the water. and stppesied 10 the ear’y mavigators
the mame wincl i= #0311 orne by the poimt, and to srene extent
stiaches iteell 10 the whele regia for several miles east and
west.

At the fisking station and residence of J. G. Stockman half
s xile east of Pi aux Barjues. I saw & fine specimen of highly
ferregzinons savdsiome. cumpieiely filled with fossils, among

11
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which occurs a Rhynchonella (n. sp.) and the Belleraphon, so abun.
dant in the Marshall sandstone, which I have named B. galeri-
culalus. ‘

At the first small point east of Burnt Cabin Pt., a greenish
blue sandstone is scen rising to the surface and forming a bluff
8 feet high. This rock contains the Clymenia of the grindstone
quarrics, a mile further east, and with care may be traced to
that point where it is found overlain by a conglomerate 2 feet
thick, apparently forming the base of the group.

Such is a general description of the sandstones of the coast
of Huron county, from the highest beds containing Nucula to
the ccnzlomeratec above the gritstones, both included. It has
not been decemed proper to occupy space with the details of
stratification at the several points at the present time.

The rocks of this group, as well as those of the Napoleon and
Huron Groups, should make their appearance again on the
opposite side of Saginaw Bay, between Thunder Bay and Ot-
tawa I’t. This whole coast is, however, destitute of a single
oatcrop. Nevertheless, the great accumulation of sand along
the beaoh, and the well known arenaceous character of the
country further west, affords a sufficiently strong presumption
that the limits stated cover the place of outcrop of these
groups.

In Sanilac county, ncar the head waters of the Cass river,
sandrock is exposed to a considerable extent, which undoubt-
edly belongs to the Huron county series. On the S. E. } sec.
7, T. 13 N, 12 K, are found numerous fragments of a coarse,
gray, micaceous sandrock, sometimes inclining to grecnish, and
sometimes mottled or striped with red. Many of these frag-
ments contain white quartzose pebbles, and the whole aspect
of the rock recalls that seen at Pt. au Pain Sucre. From this
point actual outcrops are frequent as far down tho stream as
the line of Tuscola county, and even to S. W. § scc. 1, T. 18
N, 11 E,, where it rises 5} feet above the water. The general
character of the rock‘is shown by the following section on sec.
7, T.13N, 12 E.:
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10. Sandstone, coarse, thin bedded and quite soft, (545
A-VF)

9. Flaggy sandstone, (545 G.)

8. Thin shaly sandstune, passing down to a sandy shale,
containing much carbonaccous matter, and with oc-
casional partings of a substance composed of sand,
clay and carbonaceous matter finely comminuted,
(545, H-L.)

. Sandstone, shaly and flaggy, (545, N.)

. Sandstone, flagzy, striped with red, (545 O, and 544.)
Interval of 40 rods, up stream.

. Sandstone in thin layers, (543, A—B,).............. 20 in.

. Sandstone, thick bedded, mottled with red above,
striped below, (543, C—D,)..... RS PP 4 ft

. Sandstone, with quartz pebbles, (543, E—F )

. Sandstone, thin bedded, (543, G.)

. Sandstone, coarse, snft very ferruginous, (643, H.)
Interval of 30 rods to collection of fragments be-
fore referred to.

- -

00 O

From this neighborhood to Jackson county, no outcrops of
rock arc known; but the arenaceous character of the drift
materials through Lapeer and Oakland counties and portions of
St. Clair and Macomb, renders it not improbable that the arena-
ceous strata of the Marshall and Napoleon groups would be
found underlying that region.

In the southern part of the State, the Marshall Group is bet~
ter characterized and more fully distinguished from the Napo-
leon Group above. Throughout all the northern part of Hills-
dale county, we find a series of highly ferruginous sandstones,
generally very fossiliferous, and easily recognized. The ferru-,
ginous matter is. often collected into bands of iron-stone,
from onefourth of an inch to four inches thick, sometimes
borizontal, sometimes oblique and sometimes concretionary
in their arrangcment. From a brick red sandstvne the rock
varies to pale red, yellowish and buff; and lewer down, becomes
yellowish-green, reddish-green, bluish-green and bluish. At the
lowest points, as in Noe’s well at Jonesville, it becomes a
bluish, micaceous, thin-bedded, shaly sandstone, and thus pas-
ses into the shales of the Huron Group below.

Good exposures of the formation may be seen in the quarries
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at Jonesville and Hillsdale, and at many points in the townships
of Moscow and Scipio. In Jackson county the formation
extends up into Liberty and Hanover, and has been pierced
nearly through at the depth of 105 feet in the well of S. Jacobs,
Jr., in the township of Pulaski. The most characteristic out-
crops are found in Calhoun county; and from that at Marshall,
the group has received its provisional name. At this place the
stratification is as follows:

4. Sandstone, rather thick-bedded, reddish,............. 10 ft.
8. Sandstone, dark-reddish, rather hard, very fossiliferous, 5 ft.
" 8. Sandstone, reddish green, homogeneous, thick bedded, . 10 ft.
1. Sandstone, light, greenish-gray, thick-bedded.

Several characteristic outcrops occur in the township of
Marengo, Calhoun county. At Battle Creek the lower beds of
the group are seen in places, highly calcareous and very hard,
but filled with characteristic fossils. The formation has not
yet been seen in place in Kalamazoo and Allegan counties, but
numerous fragments of a purple sandstone are strewn over the
surface, identical in general aspect with some layers of the
group at Pt. au Chapeau, on Lake Huron. In Ottawa county
the group presents well marked exposurcs at several points
on sec. 21, T. 5 N., 15 W.—township of Holland. I am also in-
formed by Henry D. Post, Esq., of Holland, that an outcrop occurs
inT. 5 N., 16 West., ncar the shore of Lake Michigan. At these
points it embraces, as usual, the characteristic fessils. One
mile east of Eastmanville, on the wagon read from Grand
Haven to Grand Rapids, a cut in the valley of Deer Creek ex-
poses the laminated areno-argillaceous strata belonging to the
lower part of the group; and where the same road crosses
Sand Creek, about four miles east of Lamont, numerous frag-
ments and other indications of the neighborhood of an outcrop
may be seen. In some of the fragments, which are highly
ferruginous, I found the best preserved fossils that I have seen
in the State, including Nucula, Orthis, Chonetes and Orthoceras.

Farther north than this, the group has not been traced; and
even to this puint, the boundaries are poorly defined, in conse-
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quence of the drift materials strewn over the surface, and the
perishable nature of the rock. From what has been said, it
appears that this group touches Lake Michigan, and that the
Huron and Hamilton Groups (if both exist) must pass entirely
beneath the lake, re-appearing probably in Mason, Oceana and
Manistee counties, while the Marshall Group proceeds in the .
direction of Newaygo and Lake counties. -

Details of stratification and fossils at the various outcrops
cannot, of course, be appropriately given at the present time,
nor even an enumeration of all the outcrops.

The paleeontology of the Marshall Group possesses consid-
erable interest, both in consequence of the number of indi-
viduals and species found fossil, and the distinctness of the
fauna from that of other regions in the same geological horizon.
Considerable attention has been bestowed upon the collections
from this group, but not a single satisfactory identification
has yct been made. The most abundant and characteristic
fossils at the various localities belong to the genera Nucula,
(5 species,) Solen, (2 species,) Bellerophon, (3 species,) Ortho-
ceras (5 species), Myaling and Clymenia (5 species). Besides
these, I have referred to Cyrtoceras, 4 species, Cryploceras,
2 species, Trocholites, 1 species, Goniatiles, 5 species, Pleuroto-
. maria, 1 species, Tellina, 1 species, Cdrdium, 2 species, Luctna,
1 species, Chonetes, Orthis and other Brachiopods, one or more
species each.

There are, moreover, numerous species which have not yet
been particularly examined, among which are a few fish remains
and land plants. As I intend communicating to the public at
an early day, further particulars regarding this assemblage of
fossils, I refrain from extended -emarks at the present time.
The delay experienced, however, in printing this report, ens-
bles me to a.ppend a fow observations relative to the Clymenise.
Aecording to all authorities, the two gemera Clymenia and
Goniatites are widely distinguished by the position of .the
aiphon, being interior in the former and exterior in the lattes.

It is true that all my specimens of Cephalopods from the Mar-
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shall Group are rather imperfect ;.but I have had the opporta-
nity to examine a large number of transverse sections of the so-
called Clymenia, and in every case I find indications of a siphon
closely internal, while in an equal number of cascs, the best
possible observations upon the dorsal surface have failed en-
tirely to disclose a siphon in this position. At the same time,
it must be admitted that some of Sandberger’s figures of
“Goniatites” present a close resemblance to some of my Clyme-
nim—for example, Figs. 13, 14a Taf. III., and 11c Taf. VIIL
Even the sectional view, 1la, Taf. VIII.,, presents much the ap-
pearance of some of my spécimens; but while the specimen
here figured may have a dorsal siphon, my own specimens have
not. .

Further, many of the Goniatites (now so-called), figured by
DeKoninck, afford to my eye no indications of an external
siphon. 1 have specimens from Rockford, Ind, generally re-
puted identical with DeKoninck’s G. rotatorius and G. princeps,
(properly G. Izion and Q. OQwent, Hall,) and while I admit that
the latter has a distinct dorsal siphon, I confess that the former
seems to me to have a distinct ventral onel

Such were my convictions at-the the time of Prof. Hall’s
visit to Ann Arbor, near- the close of November last. In view
of the contradictions, I showed him some of my specimens, and
without making a critical examination, he did not dissent from "
my conclusion as to their generic relations. More recently, how-
ever, in a letter accompanying a copy of his *Contributions to
Palmontology,” for 1858-9, and 60, he says, with reference to
specimens in his possession from New York and Indiana: “On
reviewing my specimens after my return home, I do net find
reason to doubt their Goniatitic character.” And with reference
to my specimens, he adds, * The appearance of siphuncle on the
ventral side, which you pointed out, is, I think, deceptive.” In
accordance with this view, he has referred to Goniatites all of
the closely coiled Cephalopods, characterized in this last num-
ber of his “ Contributions.” If, on careful examination of my
specimens, Prof. Hall should promounce them Goniatites, I
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should yield to his judgment. But the shells in question scem
to my eyes to belong to Clymenia, and T can do nothing but
regard them as such until I am convicted or positively con-
tradicted.

I cannot dodbt that the paleeontological characters and strat-
igraphical position of the Marshall sandstone place it conclu-
sively above the horizon of the Hamiiton Group; and hence I
am not surprised that none of the nine species of Goniatites
described by Prof. Hall, and referred by him to the Hamilton
Group, bear any considerable resemblance to the Michigan
fossils under consideration.

From this group were collected, at Battle Creck, the speci-
mens described.by R. P. Stevens,* as Leda dens-mammillata,
L. nuculeformis, L. pandoreformis, Nucula Houghtoni and
Chonetes Michiganensis. Not one of the Lamellibranchs has
been satisfactorily identified by me, amongst the fossils collect-
ed at the same locality. The Nuculoid shells have not the
pallial sinus nor posterior elongation required by their assign-
ment to the genus Leda; nor, supposing them true Nucule, do
I find their specific characters clearly indicated. Moreover, Dr.
Stevens’ reference of these fussils to “ochreous shales, belong-
ing to the coal measures,” because “ associated with an Ortho-
ceras, a Naw'ilus and Bellerophon Urei, which is evidently carbon-
iferous,” must undoubtedly be regarded as an oversight. The oc-
currence of Clymenia in these rocks establishes their Devonian .
age, while the Bellerophon supposed to be the one referred to, is
quitedistinct from B. Uret of Fleming, which is a dorsally sulca-
ted shell, while ours presents no trace of such a character. Still
further, B. Uret, even if occurring here, would not identify
these rosks with the ‘ coal measures,” since the range of this
species is from the Upper Silurian to the Mountain Limestone.

The general aspect of the fauna of the Marshall Group bears
some resemblance to that repiesented by the figures of the
fossil remains of the Rhenish Provinces of Nassau,f in Ger-

WM‘M“V%&
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many, though we have not so large a proportion of Goniatites;
while Trilobites and Spiriferide are cntirely wanting. Neither
is our fauna by any means as rich.

The rocks of this group have been quite cxtensively employed
in the southern part of the State for building purposes, and in
moderate sized structures they answer sufficiently well, but for
very high structures the stone needs to be selected with care,
a8 some portions arc too incoherent for security. For cellar
walls and other rough masonry they prove of gleat utility. At
Jonesville and other localitics the uniformly colored, homo-
geneous, greenish strata, in the lower part of the group, have
been werked into very handsome caps and sills.

12.— Napoleon Group.

In approaching Point au Chapeau of Lake Huron, from the
south, the bottom of the lake is seen to be a solid greenish
sandstone. At the point is an outlier containing about four
square rods. The section exposed here is about 8 feet. The
action of the waves has undermined the rock, and excavated it
into purgatories through which the water rushes with the hollow
sound described as occurring in similar situations on the sea
coast. In one of these purgatories the following section was
observed:

4. Sandstone, reddish gray, with rusty specks, and many coarse
grains of white quartz. :

3. Sandstene, very thinly laminated, fine-grained, and of a dirty
greenish color.

2. Sandstone, yellowish-red, with conspicuous grains of white
quartz, and particles of rusty matter.

1. Sandstone, reddish and otherwise similar to above

All the strata exhibit oblique and curved lamination, the dip
of the oblique laming being at this place toward the north, at
an angle of 45°. Between (2) and (3) are thin laycrs of bluish
micaceous, carbonaceous sandstone of local occurrence.

On the east side of this point, the overhanging cliff has
formed a sheltered cave, in which, with some additions from
rude art, it i8 said an old hermit found a tolerable habitation
for several years. The ruins of his stove are still visible.
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It must be eonfessed that in lithological characters, these
rocks cannot be distinguished from strata of the Marshall
Group; and they are assigned to the Napoleon Group simply
in consequence of their occurrence at a higher geological level
than the highest strata, (those at Pt. au Pain Sucre,) which
contain Nucula and Clymenia.

There is little doubt that some of the sandstones before refer-
red to, as occurring near the forks of the Cass river, should be
assigned a position in this group, but it is impossible with our
present knowledge, to draw dividing lines.

The next outcrop of these rocks is found at Napoleon, in
Jackson county, where they are quarried over an area of 88
acres, and expose a section of about 75 feet. The rock is for
the most part of a grayish color, inclining to buff. The beds
are generally of sufficient thickness and perfection to answer
either for flagging or building. The fullowing is the stratifica-
tion:

4 Sandstone, buffand bluish-gruy, composed of transparent

and colored grains of quartz, thick bedded,......... 40 ft.
8. Sandstone, yellowish, thick bedded,................. 4 ft.
2. Sandstone, thick bedded, pale greenisl,....... eeess. 20 ft.

1. Sandstone, greenish buff, composed of minute rounded

grains of colored quartz pretty firmly cemented with

a very perceptible quantity of white calcareous mat-
173 teeeseieantenaaes terresenianas 11 ft.
The higher beds are worked on the grounds into excellent
window sills and water-tables, which sell for 28 cents per linear
foot. I saw some fine floated and moulded stone steps and
deor-sills, selling for 87} cts. a square foot. The rough stone
costs 25 cts. a perch at the quarries, or 50 cents a perch of 1600
Ibs. on board cars. The charges for freight are two cents a
hundred to Jackson, four cents to Adrain, ten cents to Monroe.
The quarrics at this place furnished the cut stone for the new
Union School building in Monroe, also for the City Hall at that
place, and the Union School House at Tebumseh. A fine store
of this stone, with smooth front, has been erected at Hillsdale.

- Some beds of this stone are sufficiently clean and sharp to
12
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answer the requisites of a coarse grindstone, and some years
ago this manufacture had attained here a considerable degree
of importance. '

The Napoleon sandstone outcrops at numerous other locali-
ties in the south part of Jackson county, and further northwest,
Being entirely destitute of fossils, it is not casy to distinguish
it from the sandstones above, and the unfossiliferous portions
of the sandstones below. The most northern exposure yet ex-
amined on the southern slope of the State, is in the right bank
of the Grand River about a mile above Grandville, in Kent
county.

In all the borings for salt which have passed through the
Napoleon sandstone it has been found separated from the Mar-
shall Group by a bed of clay. This, at the State salt well, was
14 feet thick; at Lyon’s well, 9; at Butterworth’s, 10; at Scrib-
ner’s, 10; at the Indian Creek well, 15; at Windsor'’s, 10; at
East Saginaw, 64 feet. The thickness of the overlying sand-
stones is pretty uniformly about one hundred feet.

The Napoleon sandstone bears considerable reserablance to
the conglomerate of Ohio, as seen in the gorge of the Cuyahoga,
at the falls; but it contains no pebbles, and occupies a position,
moreover, below the carboniferous limestone. As a distinct °
formation, therefore, it has no satisfactory equivalent in sur-
rounding States; and there is no reason, except 1ts negative
paleontological characters, for separating it from the Marshall
Group. The uniformity in the petrographic charaeter of the
sandstones of Huron county, has already been alluded to.
Should it hereafter appear that the separating shale which lies
between the Marshall and Napoleon Groups of the southern
part of the State is wanting in the north, we shall be obliged
to regard the one hundred and nine feet of sandstone passed
in the deep well at East Saginaw as representing both these
groups, diminished to the thickness of one of them; while the
shale beneath, pemetPated to the depth of 64 feet, must be re-
garded as the commencement of the argillaceous portion of the
Huron Group, Such a thinning of strata toward the morth
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would, however, constitute a reversal of the general law of our
strata, and I have consequently been induced for the present to
regard the shale reached in the Saginaw deep well as the thick-
ened separating shale lying between the Napoleon and Mar-
shall Groups.

13.—Michigan Salt Group.

The Napoleon sandstone, exposed along the right bank of the
Grand River a mile or two above Grandville, in Kent county
(8. E. } sec. 1, Wyoming), near the residence of Mr. Davidson,
is succeeded upwards by a remarkable series of saliferous
shales and intercalated beds of gypsum and magnesian lime-
stone, attaining a maximum observed thickness of 184 feet.
The lower portion of this formation outcrops in an extensive
salt marsh, on sec 3, T. 6 N., 12 West (Wyoming, Kent county).
This is the locality of the State salt well, near Grand Rapids.
Nearly opposite, on the north side of the river, in a bluff rising
60 or 80 feet above the water, are located extensive gypsum
quarries. At the quarry known as McReynolds & Stewart’s,
I observed the following section:

19. Loam, variable in thickness.

18. Clay, yellowish and plastic, ....... ereeeeiaans 3 ft.
17. Shale, ......... N .. 3ft.
16. *Plaster rock "—a serles oi irregularly alterna-

ting layers of arenaceous limestone and shale,
inclosing many masses of reddish gypsum,.... 6 ft.

15. Limestone, argillo-arenaceous (called “flint,”).. 4 in,
14. Shale, blue, thinly laminated, pretty uniform,.... 4 ft. 6 in.
13. «“ Water limestone,” ...ceeouveveierscaceasans. 8 in.
12. Shale, ......... Cereetieeiiieieas R & (1
11. Water limestone,....... teeeseseeasentansanas 10in.
10. Shale, .........coivvneiiiinennn sevensanans 8 ft.
- 9. “Plaster rock,” composed of plaster, with some
clay, coveeriiiinnnen veressssnessecasasnns 2 ft.
8 Bhale, ....ocovvereriiiiinianeensciannanen. 8 ft.
1. Water limestone, (which in Hovey’s quarry was
found to pass into gypsum,)..... Cesresennns 2 ft.
6. Shale, ............... ceseecenes ceressnacann 3 ft.
5. Gypsum, ..... teesecasssssenennas ceenes ceee. Ot
4. 8bale, ...cieiiiiiieiieiiiiiiiiiiieciiianee. 9 in.

8. Gypsum, ......ccic0000evn0anccessascacsss. 18t 6in,
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2 Shale, .......iiiiiniinieiaaae, IO 3 2
1. Limestone and gypsum, more than............ 4 ft.
Total, ...... Cerieseattatcaaneiinsansans e. BTt Tin.

The following is the section at Hovey & Co.s plaster quarry
within a few rods of the last:

16. Loam, ...... teescecencecsteccocacnanne vee.. 6ft.
15. Clay, ..... S eeetaasee it tet ettt eaanas 3 ft.
14. “Water limestone,”.........co0.ovvnnnn e 11t
18. Shale, v.oooveetiiiiiiiiiiiiiieiiiaaeiana. 4 ft.
12, GypBUM, . eeeie it iiiiiiiinieeerannnsnnan 10in,
11. Shale, ....viviiriineinneernnnnnes Ceteane. 1ft. 8in
10. Water limestone and clay in thin layers,....... 8 ft.
9. Shale, ....oeviiiiiiiiiiiiaen Ceeeiieneae 3 tt.
8. Gypsum,............... ettt 1ft 6in
M. 8hale, cvvvviieneiniiiiiiireeeioneennannen 3 ft.
6. Water limestone,..........ciiveeinnnnnnnnnn 10 in.
6. Shale, .coviiiiiiiii it e 4ft
4. GYpBUID, ...ttt iiiiiiii et 6 ft.
3. Shale, ......... e tetecteete et aaaans 1ft. 8in.
2 Gypsum, ........iiiiiie ciieieiiiiaes eee-..13 ft.
1. Gypsum, hard, rather dark colored, through which

the excavations have not yet extended.

Total, ovrniiiiiiiiiii ittt cevees 44 ft. 8 in.

In establishing a parallelism between these two sections, it
is probable that we must regard Nos. 1 and 2, (Hovey,) as the
equivalent of No. 3, (McReynolds;) No.3 (H.)=4 (McR.) &c.;
No. 18, (H.) corresponding to 14 (McR.); 14 (H.) te 16 (McR.);
15 (H.) to 18 (McR.); so that the beds 15 and 17, (McR.) find
no equivalents in Hovey’s quarry.

The 13 feet bed of gypsum is a pure and solid mass. At top
it is reddish, veined with the bluish color of the shale; below,
it becomes more bluish as a mass. At the center the fracture
and lustre remind one of hornstone, the mineral being trans-
lucent, fine grained, compact and homogeneous. From this to
the bottom of the bed, is a mottled and clouded gypsum of.a
coarsely fibrous structure.

The shales of McReynolds & Stewart’s quarry are said to
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effloresce with common salt in dry weather and furnish a favor-
ite «“lick” for cattle.

The roof of McReynolds & Stewart's quarry dips N. W,
about one foot in twenty. The dip in Hovey’s quarry is very
slight, N. 10° E.

By connecting these observations with those made in boring
the State salt well on the opposite side of the river, we arrive
at an approximation to the whole thickness of the group, thus:

Section measured at McR. & S.’s quarry,.............. 58 ft.
From bettom of quarry to alluvial flat by river’s edge,.. 50 ft.
Allowance for dip of fermation,..eeeeeeveeeeenannn... 15 ft.
Thickness of alluviumatsaltwell,.................... 40 ft.
Residual thickness of salt strata in well,.............. 31 ft.

Total,............... Ctbetreecteaneneanneerans 184 ft

This series of rocks is penetrated in all the borings for salt,
at Grand Rapids and that vicinity. It is found passing up-
wards through a few feet of calcareous sandstone, into the well
characterized carboniferons limestone. The thickness of the
group in Lyon’s salt well, was found to be 171 ft.; in Butter-
worth’s, 157 ft.; in Scribner’s, 163 ft.; in the Indian Creek well,
(Ball’s) 133 ft.; in Windsor’s, 184 ft.; and it was penetrated
100 feet in Powers & Martin’s well. In Jackson county it is
found to be 49 feet thick.

In Kent county, the Michigan Salt Group is undoubtedly the

source of the supply of brine, though the strength remains un-
diminished, as a matter of necessity, while the boring is con-
tinued in the underlying Napoleon sandstone, until a stream of
fresh water is struck, which, rising up, materially dilutes the
brine. .
On the opposite side of the State, this group outcrops on the
shore of Tawas Bay (Ottawa Bay), on the west side of Sagi-
naw Bay. Two miles beyond White Stone Pt., Bay county, T.
20 N, TE, is a bluff about 19 feet high, known as ¢ Plaster
Bluff,” at which the folloewing section was observed:
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. Clayey subsoil.

. Limestone, thin-bedded, resembling E,.............. 4 ft.

. Sand, hght greenish, with some ferruginous streaks—
scarcely at all cemented—having lamivse dipping
north 45°, .. ... . ittt it i it i 4 ft.

. Limestone, thin bedded, with lenticular structure and

undulating laminee—streaked with dark, efflurerces

with a salt having a cool and somewhat bitter taste,

=om

<]

resembling epsom salts,.............cocoieennnn. 8 ft.
D. Sandstone, greenish-gray, friable—the lower half
browner and harder,..........ciiiiiiiiiiiiennnn 2 f
C. Gypsum, massive, white, hard, in small masses im-
pressed in the upper part of B..........oo Ll
B. Limestone, brown, glistening, hard, with streaks of
BICCIL, . .ot eetiieneeeencraceaceseanacnnnnannanes 8 in,
A. Sandstone, bluish or greemsh moderatcly hard, with
concretionary masses harder and more brown,, . .... 3 ft

The dip seems to be from this point both north and south.

The strata, E, become in places highly ferruginous,and ex-
hibit a tufaccous structure, which is probably a recent change
in the rock. In other places it becomes a true breccia, with
angular fragments of a brown limestone, held together by &
tufaceous cement. Small stalactites are forming in places
where the rock overhangs.

About 20 rods south from the main bluff, a blue clay is seen
at the water’s edge, in place of D, the strata, E, being com-
mingled with the subsoil.

The layer, B, is not very persistent, being sometimes quite
sandy, and passing into A.

The gypsum is in places imbedded in the blue sandstone A,
in belts.

To the north of the main section, the limestones, E, become
more arenaceous, and the sandstones, D, become shaly and in-
ccrease to 4 feet, while the upper part of A is blue clay. The
sand, F, becomes 5 feet. The amount of gypsum increases
making a varying bed from six to twelve inches thick. A see-
ond gypsum layer appears in A, thicker than the other.

It is unlikely that a bluff of materials embracing so much
soluble matter, has remained exposed to the action of the
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atmosphere and the lake, without undergoing important changes
from its original character. Especially are we unable to decide
from this exposure, as to the whole probable thickness of the
gypseous deposites. The waves of Lake Huron have for ages
been breaking against the exposed edges of the strata, and the
gypsum has necessarily been dissolved out to a considerable
distance back from the shore. In confirmation of this inference
I found at Plaster Point, one mile north of the north line of Bay
county, numerous ‘‘sink holes,” as if produced by the subsi-
dence of the overlying beds, after the dissolving out of the
gypsum. Some of these are eight feet desp. Water is stand-
ing in them, probably at the level of the lake. The sides are
steep, cxactly as if the rocks had sunken. In one place a sink
is seen pursuing an irregular course for several rods, toward
the lake, and the whole appearance is exactly such as is pro-
duced by the falling in of the roof of a miner's “drift.” Off
this point, in calm water, the bed of the lake is seen to be a
mass of pure white gypsum—the same, undoubtedly, which
rises above the surface at Plaster Bluff half-a mile further north.
The land, back from the shore of . Tawas Bay, rises in a suc-
cession of ridges running parallel with the lake. About 13
miles back, in the vicinity of the Au Gris river, the country
becomes very broken, resembling that upon Grand River in the
vicinity of the gypsum quarries. At the residence of Sherman
Wheeler, 44 miles south of Tawas City,-one of the parallel
ridges has attained an elevation of 40 fret, and tho acclivity
facing the lake presents a slope of 30° with the horizon. This
ridge is said to increase in height as far north as the Tawas
River. Mr. Wheeler informed me that no cxplorations had
ever been made in this bluff, except to a limited extent by Mr
Challis. Strata were found, called clay by Mr. Wheeler, though
the specimen shown me was the brown limestone of the Michi-
gan Salt Group, as seen at Plaster Bluff. The green streaks in
it were pronounced by Mr. Challis to be indications of the
proximity of copper. Coal was also prophesied in this ridge.
Arriving at Tawas City, I obtained some further information
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from Mr. C. H. Whittemore. He says that a “slate rock” can
be seen off White Stone Pt., extending out & mile from shore
into 12 to 18 feet of water. He has traced this north to the
neighborhood of Wheeler’'s (630), where it approaches within
8 or 10 feet of the surface, and disappears beneath the sand.
* Mr. Whittemore has bored 30 feet at Tawas City, to strike it,
bat thinks he has not succeeded. *1It appears like a blue rock.
Challis says it is iron ore” Mr. Whittemore bored 24 feet in
the pure elay at the foot of the bluff, back of Wheeler's. He
bored in several other places, including the top of the bluff,
and found nothing but soft clay. It will be noticed that the
statements of Mr. Whittemore are at variance with those eof
Mr. Wheeler. In the present atate of the case, while it is ob-
vious that gypsum occurs in considerable quantity along the
shore of Tawas Bay, it is necessary that borings should be
carefully made in several places, under the direction of a compe-
tent geologist—by which 1 do not mean one of those who search
in the Michigan Salt Group for coal, iron and copper.

The rocks of the Sult Group should be found gradually ris.
ing toward the north along the shore of Tawas Bay. The
gradual rise of the ridge, back of Wheeler’s, conforms to this
condition. If this is the case, the gypsum of Plaster Bluff and
Whitestone Pt., should be found in this ridge. The limestone
shown by Wheeler as taken from the ridge by Challis, belongs
to one of the beds exposed at Plaster Bluff. In spite, therefore,
of the negative results said to be obtained by Mr. Whittemore,
I cannot resist the conviction that adequate explorations along
this shore would be amply rewarded.

A short distance south of Tawas City, this ridge is cut
through by Dead Creek, which has very high banks. Though
no rocks are seen in place, nimerous angular ftagments are
said to occur. Iu town 28, range 1, on the Ottawa river, are
some hills 200 feet high, cut through by the river.

The region between the head of Tawas Bay and Kent county,
has not yet been geologically explored. It is likely that na-
merous valuable facts could be gleaned from the notes of the
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linear swwveyors. Mr. Wni. B. Hess, of Las: Saginaw, has in
his custiedy maps anc noes of resurvevs, copies of which 1 had
boped t¢ procuse, bui the limited means at my disposal have
not beer suffisien: ¢ ensble me e incn: the expense of copy-
ing tbem  lu ibe mesre time there is little doubt that the roacks
of the Michigur Sah Group oumicrop in a broad belt arching
northbward from Tawas Bayx throogh Ogemaw. Roscommon,
Missaukee, Wexford, Lake and Newayge countics. The inten
erts of the Stute demand that explorations be made across this
region at ae early a day as possible. If the indications observ
ed, be found verified, this resowrce will prove of incalenlahle
value to the central counties of the peninsula, at present cut
off from all ready communication with other parts of the State.
On the east side of Saginaw Bay scme clays were scen at the
mouth of Pigeon river, in Huron county, which very much re-
semble those of the Salt Group; and as this is about the place
for the formation to strike the main land again, after crossing
the bay, there are reasons for undertaking some more thorough
explorations in that vicirity. Indications also exist of the
occurrence of the furmation in Tuscola county. It is likely,
however, that the group thins out toward the south and nearly
disappears through Lapeer, Oakland, Washtenaw, Jackson and
Eaton counties, thus furmishing another illustration of the
thickening of our formations toward the north. The salt springa
at Saline, in Washtenaw county, and at various points in Jack-"
son, may possibly issue from the attenuated representative of
the group; but I am more inclined to think that these waters,
like similar ones in Branch, Oakland, and the northern part of
Huron county, are supplied by the various formatiens outcrop-
ing at these localities. Borings for salt have shown the Napo-
leon and MarShall sandstones to be saliferous, while at Saginaw,
water from the coal measures stood at 1° of the Salomoter in
the upper part, and increased to 14° before reaching tho Parma
Sandstone. It is important to bear in mind that the occurrence
of a brine spring proves nothing more than that thero is salt

semewhere in the State.
18
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Comminuted carbonaceous matter is found in considerable
abundance in some of the shales of the Salt Group. Besides
this, no organic traces have been discovered.

14.— Carboniferous Limestone.

The best known outcrop of this formation is at Grand Rapids, -
in Kent county, where the Grand River expericnces a fall of
about 18 feet in the space of two miles. The rock here ex-
hibits gentle undulations, but the resultant dip is slightly toward
the northeast. It occurs in generally thin, irrcgular beds,
which are considerably broken up, and embrace frequent part-
ings of argillacecous and bituminous matter. In compusition,
it is generally eminently calcarcous, but in the lower portion,
arcnaceous matter gradually gains preponderance; and belts
and patches of the same material are irregularly distributed
through the formation. In the upper part of the exposure
" here, is a Lelt, 5 feet thick, of red, ferruginous, arenaccous
limestone. The thickness of the formation below this is 51
feet, while the thickness above, at this point, is unknown,
though it is probably less than that below. The portion of the
formation below the ferruginous stratum, coutains numerous
geodes, filled with brown ard white dog-tooth spar, brown pearl
spar, rhambic calcareous spar, sclenite, anhydrite, aragonite,
pyrites, &c.

From Grund Rapids, the formation has bLeen traced north
through Ada and Canuon, in Kent county, and to the rapids of
the Muskegon, in Newaygo county. South of Grand Rapids, it is
followed through Walker, Paris and Gaines, in Kent county,
te Bellevue, in Eaton county, and thence by numerous out-
crops to Parma, Sandstone, Spring Arbor, Summit, and Leoni,
in Jackson county. The S. W. } of S. E. }, scc. 43, Summit, is
believed to be the most southern well-characterized exposure
of this formation. It occurs in a quarry belonging to Michael
Shoemaker. The section exposed here is about 14 feet, as
follows:™
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D. Sandstone, red, calcareous, highly shat'ered, breaking

into cuneiform fragments, with conchoidal surfaces,
changing locally to C.,........ocvviiiiiiiinnnnn.. 5 ft

0. Limestone, highly fcrrugmous brecciated in places,
containing nodules of chert. Passes upward into D. 4 ft.

B. Limestone, quite arenaceous, brecciated, shattered,

with thin layers which are sandy and greenish; the

whole exterior of some of the blocks covered with a

. thick, loose coating of the same material ; upper

surface undulating, but smoothed as if by aqueous
action, before the superior layers were deposited,... 2 ft.

A. Limestone, compact, crystalline, silicious, bluish gray,
with some crystals of dog-tooth spar. Exposed,... 3 ft.

The stratum D. is the parting layer betwcen the upper and
lower portions of the formation. The characters of this bed
are exccedingly uniform at all the outcrops on the south and
west sides of the geological basin.

At the quarry of C. Roberts, S. E. § N. W. } sec. 11, Spring
Arbor, is found a section similar to the preceding:

D.; Sandstone, ferruginous, hlghl) calcareous, breaking with
cunoidal fracture.

0. Limestone, bluish-gray, hard crystalline, thick-bedded,
of excellent quality, containing small crystal-lined

BCUUCE; et v et iiniioineeernneetseneteensacnannns 5 ft
B. Limestone, ragged, arenaceous, with irregular seams

and blotches of greenish sandstone,............... 2 ft.
A. Limesto,ne, fine-grained, hard, bluish,............... 23 ft.

This formation outcrops on sections 21, 26, 27, 28, 29, 31
and 32, in the township of Bellevue, Eaton county. From the
various quarries in the vicinity of the village, the following

succession of strata was made out:

G. Limestone, thick-bedded, calcarecous, ............... 3 ft
F. Limestone, yellow, silicious,....................... 2 ft.
E. Limestoue, smassive, destitute of foesils,............ 6 ft.
D. Belt filled with a camspitose Cyathophylloid,......... 6 in.

C. Limestone, thick bedded, containing Allorisma and a
large ceiled shell (not scen).

B. Limestone, blue, compact, hard, thick-bedded, contain-
ing geodes.

A. Sandstone, bluish-gray. . .

From Leoni, in Jackson county, no actual outcrop of this
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formation is known@until reaching Tuscola county. On the
S. E. } sec. 16, T. 13 N,, 9 E,, are found numerous fragments of
a compact, blue, non-fossiliferous limestone, which has been
quite extensively employed for burning. Rock is also felt in
the bed of Cass River, at this place.*

On the S. W, } sec. 22, T. 16 N., 9 E. (Sebewaing), Tuscola
county, are found abundant fragments of the lower arenaceous
member of the Carboniferous limestune, containing an Allo-
risma. Further north, on the N. W. }sec. 13, T.18 N, 9 E,,
half a mile above the mouth of Cheboyong Creck, is a distinct
outcrop of an arcnaceous, yellowish limestone, containing nu-
merous specimens of Allorisma clavata, and other species iden-
tical with the one found at Grand Rapids and Bellevue. In
this sandstone occurs a thin layer, highly calcareous and ex-
ceedingly tough. The next outcrop occurs at the morthern
extremity of Stone Island (Shung-woi-gue), in Saginaw Bay.
The rock rises but four or five feet above the water, and is
generally much brecciated. It is for tBe most part calcareous,
but exhibits bands and patches of an arenaceous character;
and the beach is strewn with fragments apparently thrown up
from a greater depth, which seem to belong to the arenaceous
strata exposcd at Cheboyong Creek. Allorisma occurs here,
and geodes are not unfrequent. The lower arenaccous laycrs
appear again on North Island (Ash-qua-guin-dai-gue).

On the south Bide of Wild Fowl Bay, is a characteristic out-
crop of the formation, extendingalong nearly the whole shore.
The dip is very slight toward the south-east. The greatest
actual exposure is only four feet, but the rock undoubtedly
rises in the bank to the height of 15 feet above the water. The
following stratigraphical characters were noted:

F. Limestone, argillaceous, cherty, perforated extensively

by a Syringopora,..........c.cc.iiiiiiiiiiiiiin. 10 in.
E. Limestone, compact, bluish, weathering white,....... 1 ft.

@ About the forks of the , above and below, are found numerous fragments of & lime-
stone of quite different c| ter, and some kind of rock is feit with & pole in the bed of the
. The limestone is dark argillaceous, and occasionally arenaceous. This
slone from which the Indians of this vicinfty cut their pipes. It has somewhat the ap-
poarance of a hydraulic Ywestone.
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D. Limestone, arenaceous, with nodules of chert. n
dipping into the water 10 rods west,........... '...,.'4 in.

C. Limestone, dark, calcareous, with bituminous (flinty?)
streaks and laminse—intersected by broad cracks-’ -
which have been subsequently filled with material

T 10 iiu.-'j.' "

B. leesbone yellowish, highly arenaceous, thin bedded,
rather mcohorent the lower one-fourth curiously bnnd—
ed with lighter and darker streaks,........ ...l 13 ft.
A. L:snestone, arenaceous, highly shattered and recement-

The flint nodules in the layer D, are bluish, of a fine, home-
geneous structure and strike fire with stcel, with great readi-
ness. They exist in large quantity. Should there be a demand
for such an article, Wild Fowl Bay could furnish an abundant
supply. '

The layer E, would furnish a superior building material.

The layers D, E and F, will make exccllent lime, and the ele-
vation above the water, especially if the rock cnters into the
formation of the high bank along here, would fully justify the
opening of a quarry.

From this point the formation crosses Saginaw Bay, and next
appears on the Charity Islands. The rock is seen under water
for a long distance south-west of Little Charity Island. It out-
crops along the northern, western and southern shores, consist-
ing of one or two layers 12 to 15 inches thick. It abounds in
the Syringopora, before referred to, and contains some concre-
tions of a cherty nature. It is replete with traces of organie
remains, but nothing is well preserved or identifiable, save some
Bryozoa and Cyathophyllide.

‘I'he formation outcrops more extensively on the nprth side of
Great Charity Island, where it rises about five feet above tho
water, and presents the following section:

C. Limestone, areno-calcarcous, containing Bryozoa, Cyath-

ophyllide and dllorisma,...............c.cooool... 10 in.
B. Limestone, with cherty nodules,.................... 10 in,
A. Sandstone, calcareous, obliquely ]uluil.l‘atl‘d, ......... 4 ft,

Some portions of A arc well characterized sandstone, of a
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whitiqli:'-pi",-g'rayish color. The laming extend from top to
bottom ¢f the mass, dipping north-west at an angle of about

45?. They are quite undulating and even contorted, and the

.xhole mass shows something of a rude concretionary structure.
E - .'The formation- strikes the main land at Point au Gres. The
*’rock here, in spite of thec name, is a limestone. That part of

the outcrop above the water consists of three layers, each about
15 inches thick. The upper layer is, in places, quite arena-
ceous, but is more solid than the rock at Cheboyong creek. It
contains stains of greenish matter and irregularly cylindrical,
somewhat concretionary, bodics, considerably colored. Here
occurs the Syringopora which occupies the top of the section at
Wild Fowl Bay. This layer is separated from the next by two
or three inches of laminated, argillo-calcareous sandstone.

The middle layer is more purely calcarcous, but contains
some sand. Here I saw an Acervularia, a Syringopora, a Cy
athophylloid, and the remains of & bony body, whose impression
left pits regularly disposed upon the rock.

The lower layer abounds in concretionary cherty nodules,
perforating the rock in every direction, often appearing, when
broken at the surface of the stratum, like plugs driven into the
rock. These nodules arc less flinty than those seen at Wild
Fowl Bay.

A large Productus was picked up on the beach. <’

Between this point and Nawaygo county, no definite informa-
tion has yet been collected respecting this formation. We
know from the surveyors’ rotes, that limecstone outcrops at
various points, but I have seen no specimens, and its geologi-
cal characters are in doubt.

The thickness of this formation is much greater on the west-
ern (and probably northern) borders of the basin, than on the
southern. Itis 5l feet thick at Scribner’s well at Grand Rapids,
and the whole thickness in this vicinity is probably not less
than 70 feet. It is found 65 feet thick in the salt wells of East
Saginaw. »

As this calcareous member of the Carboniferous system pos-
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sesses great economical and scientific interest, I have thonght
best to enter into a greater amount of local and stratigraphical
detail than I have done in respect to the other groups.  For the
determination of the parallelism between this formation and the
carboniferous limestones of the North-west, lithological con-
siderations become the more important, from the great scarcity
of fossils in our formation, and the entire abscence of those
forms which furnish the means of certain identification in In-
diana, Illinois, Missouri and other States.

From the account which hias been given, there is obvous diffi-
culty in identifying our limestone with any of the groups that
have been established by the researches of Owen, Hall, Swal-
low, Worthen, McChesney and others. Little attention has
yet been given to fussil remains, but the following notes of
speciex thus far ubserved, may be here recorded:

Noles on the Fossils of the Carboniferous Limestone of Michigan.

[The numbers prefixed refer to the University Catalogue.]

POLYPL,

287. Lithostrotion mammillare, Fdwards and Haime.

The speciniens agree entively with figures and deseviptiona
by Hall (Iowa Rep) and Owen (Gool. Towa, Wisconsin, &e)
Localities—Grand fapids and benlders in that vicinity,

250. Lithostroticn (Lithe dendven) langiconicum ¥ Phallipe
This abunlant, generally distributed, lnauriantly cwspitone
and branching Cyathophylloid, presenta externally the woene
striated appoearance ofV L. longicontenm, while it har the oval
columella of L. sociale, Phillips. 1t is losa satraight than
either of these species, and not improbably constitutes a diw
tinct type. .

Localities—Grand Rapids, Bellevue, Great Charity Island,

Pt. au Gres.

252. Cyathophyllum fangitesFDe Koninck:.

These specimens considerably resemble Turbinolia fungites,
Fleming, (Phillips, Geol. Yorkshire, PL 11, Fig. 23.)  They
are less broad than the figure of De Koninek, (Animaux Fona,
de Belg. PL. D, Fig. 2,) but agree well with Owen's figure of
the rame, (Iowa, &c., Table 1V, Fig. 4.)y The Iast named iv
reported from the Keokuk rapids.

F
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Localities—Grand Rapids, Stone Island, (Saginaw Bay.)
253. Cyathophyllum, sp?

More expanded than the preceding, and more irregulpr in its

outline.

Locality—Grand Rapids.

251. Caryophyllia duplicata, Martin.
Agreement very good.

Locality—Great Charity Island.

249. Acervularia, sp?

The obscure styliform elevation in the cup of this large coral
strikes the eye at first as belonging to a Lithostrotion, but
after careful examination, I am convinced that the coral pos-
sesses no columella  As far as its characters can be inspec-
ted, it does not differ fromn Strombodes, as restricted by Pictet.
It has the general aspect, however, of an Acervularia, and
only differs in having the transverse floots more numerous
in the visceral chamber.

Locality—Pt. au Gres.

248. Syringopora, sp?
Tubes small; much geniculated and with numerous oblique
connecting tubes or bars as large as the main tubes. A very
characteristic fossil, but very obscure.

~ Localuties—Grand Rapids, Pt. au Gres, Wild Fowl Bay, Great
and Little Charity Islands.

ECHINODERMATA.

\

236. Archsocidaris.
Remains of spines only, which more resemble Hall’s figures
of A. Agassizii, (Burlington Limestone,) and A. Keokuk,
(Keokuk Limestone,) than any others accessible to me.

Locality—Grand Rapids.
BRYOZOA.

238. Fenestella membranaces {?), Phillips.
Very closely related to* Gorgonia (Retepora) membranacea,
Phillips and DeKoninck. The fenestrules, however, are but
little longer than broad.

Locality—Grand Rapids.

389. Fenestella, sp.?
Similar to the preceding, but the fenestrules are more elonga-
ted and less quadepgular. A distinct, sharp keel runs along
the ray between the two rows of cellules. The form and
disposition of the gellules is & miniature representation of
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the fenestrules. This species is scarcely distinguizhable
from specimens collected from the St. Louis limestone, two and
s-half miles west from Charboniere, on the Missouri River.
It must bear considerable resemblance to F. patula, McCoy.
Locality—Grand Rapids. ’

241. Fenestella, sp.?
The rays are very narrow and tlexuous between the lines of
small roundish fenestrules. No cellules have been seen.
Locality—Grand Rapids.

240. Polypors, sp?
Allied to P. Shumardii, Prout, (Trans. Acad. St. Leuis, I, p.
271), a Devonian species The cellules are exceedingly mi-
nute and indistinct, though I imagine the specimen shows
the reverse side
Locality—Grand Rapids.

242. Cladopora (?) sp?
Prof. Hall's characterization of this genus, (P'al. of X. Y, 11,
137,) dves not disagree with these specimens.
Locality—Grand Rapids.

243. Cladopora, sp?
The cellules are promiscnously wrianged upon o flatiened,
branehing axis.
Locality—Great Charity Island.

244. Coscinium (?)
Fenestrules quincuncially dispused on u fiattened branching
axis, which is minutcly porous.
Locality—Great Charity Island.

245. Monticulipora (?) sp? (Rhinopora, Hall.)
Minute, polygonal, crowded, rayless pores or cells, irregularly
studding the surface of a compressed, lobated, subspheroidal
mass.
Locality—Grand Raptds.

241. Ptilodyctia (?) sp? (Stictupura, Hall.)
A branched, nearly terete stem, with pores apparently on all
sides.

Locality—Grand Rapids.
BRACHIOPODA.

207. Productus Altonensis, Norwood and Pratten, (Journal Acad.
Nat. Sci, Phil. [2] 111, 1.)
Agrees very well. It bears some resdhblance to P. coalus
Sowerby, Var, Hall, (Iowa Rep. p. 712,) but it is bhardly
14 .
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broad enough for this variety, and has no mesial sinus
though apparently flattened. It also resembles P. costalus,
Sow. (DeKoninck, Carbon Foss Belg. p. 164,) but it is not
broad enough nor does it exhibit any granulations. The
striation of some specimens is cxceedingly like that of P.
comoides, Sow. (Phillips, Geol. Yorkshire, Pl. VII, Fig. 4,): P.
Altonensis is from the upper portion of the Carboniferous
limestone, (St. Liouis t.imestone of Uall.)

Locality—Grand Rapids.

+ 208. Productus pileiformis, McChesney (New Pal. Foss. p. 40).
It bears some resemblance-to P. ovatus, Hall, but the strise
are too fine. It differs in the same way from P. 'Aitonensts,
and is, besides, broader than that species.. From P. tenuicos-
tus, Hall, it differs from the mode of increase of the strise
which is by intercalation instead of bifurcation. The con-
centric ruge, moreover, are not sufficiently conspicuous.
P, pileiformis is from the Kaskaskia Limestone.

Locality—Ferris’ limekiln, 2 miles north of Jackson.

909. Productus.
This was thought by Prof. McChesney, (thhout making di-
rect comparison) to be his P. fasciculatus (Op. cit. p. 88) It
docs not, however, agree sufficiently well.

It has some resemblance to P. Cora, D’Orbigny, as ﬁgured
by Owen (Op. cit. Table IV, Fig. 1), but my specimen ex-
hibits seven or eight ribs raised higher than the intervening
ones. The surface is coverdd by fine undulating concentric
striee, and when  exfoliated, shows numerous punctate de-
pressions beneath.  The spine bases are very scattered on the
ventral valve. .

Locality—Unknoewn. Supposcd to be with preceding.

210. Productus Wilberanus (?), McChesney.
- The agreement is moderatcly good, but the concentric strie
or ruge are not generally distributed. This species comes
from the coal measures of Charboniere, Mo. It differs from
P. scabriusculus, DeKoninck, (Op cit, Pl. IX. Flg 5,) by the
irregular disposition of the pustules

Locality—Unknown. Supposed to be with the pregeding.

211. Productus, sp?
A delicate species much too finely striated for P elegans, Nor-
wood and Pratten, and somewhat too much so for P. Altonen-
sis, while it is too regularly and coarsely striate for P. pilei-
Sformis.
Locality—Stone Isldd, in Saginaw Bay.



STATE GEOLOGIST. 107

218. Productus, sp?
A species destitute of radlatmg strie or ribs. The ventral
valve shows five or six varices or lines of growth; the dor-
sal, (if it is the same species) more than this. The surface
is punctate

It is allied to P. gryphoides DcKoninck, (Op. cit. p. 188,

Pl IX,, Fig. 1, but not to the other figures.)
Locality—Grand Rapids.

218. Productus, sp ?
Considerably resembles in form and size, P. muricalus, Nor-
wood and Pratten, from the coal measures, but the radiating
ribs are too fine. It is somewhat like DeKoninck’s figure of
P. costatus, (P1 VIIL, Fig. 8,) but is not sinuated. It closely
corresponds with P. coslatus from the coal measures, 9 miles
north of St. Louis, Mo., except in not being sinuated, and in
the less conspicuous character of the concentric rugse.

Locality—Grand Rapids.

214. Productus, sp?
Has the form of the last, but the radlatmg striss are much
finer and the concentric folds little conspicuous.
Locality—Grand Rapids.

815. Orthis umbraculum (?) von Buck.
Allied to O. robusta, Hall, (Op. cit. 713.) Resembles O. um-
braculum as figured by DeKoninck, (Op. cit. p. 223,) from
carboniferous limestone, but better as figured by Owen, (Op
cit, Tab. V., Fig. 11.) It exceedingly resembles this species
as ﬁgured by Hall in Stansbury’s Report, (Pl I1I, Fig. 6.)
Locality—Grand Rapids.

216. Orthis (7) sp?
A single flat valve with slender auriculate appendages ex-
tending the hinge line to nearly the greatest width of the
shell.
Locality—Grand Rapids.

232. Orthis, sp?
A single dorsal valve more finely striate than the preceding.
Locality—Stone Island, in Saginaw Bay.

211. Athyris subquadrata, Hall, (Iowa Rep., 703.)
This species is from the Kaskaskia limestone.
Locality—Grand-Rapids.

218. Athyris sublamellosa, Hall, (Iowa Rep., p. 702. )
Agrees pretty well, but the shell is not_more than one-third
the dimensions of Hall’s, and is proportﬁ)nally a little thinner.
This species is from the Kaskaskia limestone.
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Locality—Unknown. Supposed to be with the last.

219. Athyris, sp ?
Considerably resembles Terebratula rhomboidea. Phillips.
Also has some affinities with McChesney’s 4. obmazxima
from the Keokuk limestone

Locality— Grand Rapids.

220. Athyris Roysii (?) DeKoninck.
Closely related to smooth specimens of this species. (Op.
cit, PL XX, I'ig. 1)
Locality—Grand Rapids.

221. Athyris, sp?

Locality—Grand Rapids.

292. Athyris, sp?
Locality—Grand Rapids.

923. Athyris, sp?
Locality—Grand Rapids.

225, Athyris? sp?
Bears considerable relationship to Terebratula Roysit, ver, Le-
veille, (DeKoninck, Pl. XXI, Fig. 1,) but it is somewhat
broader and more quadrate. It resembles 4. obvia McChes-
ney, (p. 81,) bat differs in having its two valves equally
convex, and in its faint radiating lines. It is less sinuate
than A. differentius, McChesney.

Localities—Grand Rapids, Pt. au Gres.

229. Athyris? sp?
Locality—Ferris’ limekiln, 2 miles north of Jackson.

224. Terebratula sacculus, var. hastata (?) DeKoninck.
Locality—Grand Rapids.

226 Terebratula subretzieeforma (?7) McChesney.
It is broader proportionally than this species frem the Kas-
kaskia limestone, but otherwise it agrees closely. The cor-
respondence is also very good with 7. subtilita, Hall, (Stans-
bury’s Rep., p. 409,) but our shell is smaller. It is smaller,
thinner and less deeply sinuated than specimens of 7. subt:-
lita, Hall, from_the coal measures of La Salle, Il
Locality—Grand Rapids.

227. Terebratula, sp?
Locality—Grand Rapids.

228, Terebratula, sp
Locality—Grand Rapids.
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233. Terebratula, sp?
Locality—Stone Island in Saginaw Bay.

235. Atrypa, sp?
Large, very gibbous, with numerous radiating ribs.
Locality—Pt. au Gres.

234. Spirifer Keokuk, var, Hall.
The general aspect is of this variety. The principal points
are as fullows : The valves are nearly equally convex; the
mesial sinus of the dorsal valve is abruptly elevated, but
instead of being divided into four distinct plications, presents
but two, which are distinctly marked. The ventral valve
has a sinus, simple at its origin, but soon divided by a dis-
tinct plication, and in some specimens by two lateral ones.
Surface on each side of the mesial fold and siuus marked by
about N plications, the two adjacent tu the mesial sinus and
elevation originating from a single one near the apex. No
strize arc secn on the surface.

The variety above is from the St. Louis limestone.

Our shell bears also a close relation to S. rotundatus var.
planata, DeKoeninck (Pl XIV, Fig. 2, and XVII, Fig. 4) It
is, however, a little more transversc than these figures, ap-
proaching in outline S. acuticostatus, DeKoninck.

Locality—Grand Rapids.
LAMELLIBRANCHIATA.

201. Allorisma clavata, JlcChesney.
The “tlattened or slightly concave space extending like a
sinus from the beak to the base” of the shell is scarcely per-
ceptible in my specimens. From the Kaskaskia Limestone.

Locality—Cheboyong Creck, Tuscula county.

202. Allorisma, sp?

Bears some resemblance to A. sinuata, McChesney, from the
Kaskaskia Limestone, but differs thus: Not prelonged poste-
riorly, nor extremely gibbous; beaks less than one third the
length of the shell back from the anterior extremity; ventral
margin but very slightly sinuate, and surfuces of valves
scarcely depressed; concentric ridges not very strong

In form and makings it rcsembles Lithodomus Jenkinsoni,
McCoy, (Brit. Pal. Rocks and Foss. Pl. 3 F. Fig. 2).

Localities—Grand Rapids, Stone Island, Great Charity Island.

203. Allorisma, sp?
Allied to A. sulcata, Fleming (King, Permian Fessils, Pl. XX.
Fig 5), “from carboniferous shales, Redesdale, Northumber-



110 REPORT OF THE

«. land.” 1 cannot, however, detect aﬁy radiating pimples.
This form also reselnbles A. regularis (Owen, Rep. Iowa, &c.,
Tab. V. Fig. 13).

Localities—Grand Ra.pids, Cheboyong Creek.
204. Allorisma, sp?
Thte umbones almost overhang the anterior extremity.
Localities—Grand Rapids, Cheboyong Creek.
206. Allorisma, sp?
Very gibbous, umbones sharp, jncurved, overhanging the
anterior extremity.
Localilies—Grand Rapids, Cheboyong Creck.
205. Nucula? sp?
Perhaps an Allorisma or Myalina; very obscure.
_ Locality—Grand Rapids.
231. Nucula? sp? °
Localily—Cheboyong Creek.
230. Myalina lamellosa (?), DeKoninck.
The beak is rather too much recurved, and the surface too

smooth, for this species. It has some resemblance to AL
Swallovi, McChesney (Op. cit., p. 5T), from the coal measures.

Locality—Grand Rapids.
GASTEROPODA.

Remainsg of Euomphaloid casts have been found at Grand
Rapids. Very complete coiled shells have been met with
at Bellevue, in Eaton county, but T have not been fortunate
enough to securc any.

TRILOBITES.

954. Phillipsia, sp?
Fragments of tails, resembling P. Brognwrh Fischer (De
Kon. Op. cit., PL. LIIT, Fig. 7).

Locality—Grand Rapids.
265. Phillipsia, sp?
Fragments of two tuberculated tails.
Localities—Grand Rapids. From Great Charity Island is a
- portion of a head which may belong to the same species.
FISHES,

Remains of spines and Pdammodus-like teeth have been met
with at various localities.
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Of the fifty-five species discriminated in the foregoing liﬂ;,
only sixteen have beep even doubtfully identified with species
hitherto described. Of these sixteen, twelve only are known
to the writer to occur in the carboniferous rocks of the Western
Btates, and are distributed as follows:

In the Coal Measures: Productus Wilberanus (2).

In the Kaskaskia Limestone: Productus pileiformis, Athyris
subquadrata, A sublamellosa Tercbratula subretziceforma () Allo-
risma clavata.

In the St. Louis Limestone: Lithostrotion mammillare, Pro-
ductus Altonensis, Spirifer Keokuk, var. Also the Fenestella,
No. 239.

In the Kevkuk Limestone: Cyathophyllum fungites(?)

In the Carboniferous Limestone generally: Orthis umbracu-
lum.

In the present state of our knowledge, it would be prema-
ture to attempt to identify the Carboniferous Limestone of
Michizan with any of the group of Illinois and neighboring
States. Attention may, huwever, be directed to the following
points:

1. No indications of Archimedes have been detected in the’
formation.

2. Very few indications of Encrirites have been discovered.

3. The probable identification of five species, with forms be-
longing 1o the Kaskaskia Limestone, affords a pretty strong
indication that at least some parts of our formation lie in the
horizon of the very top of the general series.

4. The identification of four species with forms from the St
Louis Limestone, foreshadows.a strong aflinity with that part
of the system. The brecciated character of many portions of .
the rock, points, if anywhere, to the same relationship.

5. The ferruginous, arenaccous stratum, occurring in the
midst of the formation, may easily mark the boundary line be-
tween the two successive epochs last mentioned ; although, at
present, it is impossible to say whether the distribution of the
fossils conforms with such a separation.



112 REPORT OF THE

6. The arenacecous character of the lower part of the forma-
tion, becoming on the Charity Islands, a thick mass of yellow-
ish sandstone ; the blotches and disseminated particles of
greenish matter found here ; the frequent shaly partings of the
strata ; certain ‘ vermicular ramifications” upon the bedding
surfaces, all recall the characters of the upper part of the
Warsaw Limestone.

7. At tho same time, the portion below the ferruginous are-
naceous bed abounds in geodes filled with crystals of calc spar,
dog-tooth spar, pearl spar, selenite, anhydrite, pyrites, &c., which
recall the «“ Geode Bed,” below the Warsaw Limestone.

Whether -our formation possesses real affinities with all the
groups from the “geode bed” to the Kaskaskia limestone, is an
interesting question which probably we shall yet be able to
resolve. Such a result would not be surprising. The various
groups of the Silarian and Devonian Systems, stretching
through a vertical thickness of many thousand feet in New
York and Pennsylvania, are all faithfully represented within
the space of as many hundred feet in the Lower Peninsula of
Michigan ; and we are prepared to foresee that our situation,
similarly, upen the borders of the great carboniferous sea, has
resulted in an attenuated representation of the various groups
of the carboniferous limestone, which towards the south-west
thickens up to some thousands of feet.

15.—Parma Sandstone.

In the townships ef Parma, Sandstone and Springport, in
Jackson county, is found a white, or slightly yellowish, quartz-
ose, glistening sandstone, containing occasional traces of ter-
restrial vegetation.  On the lind between sections 18 and 19, in
the township of Sandstone, this rock is secn succeeding upwards
to the furruginous bed of the Carboniferous limestone. On the
N. W. 1 of N. W. L sec. 29, at the quarry of Mrs. Titus, the
sandstone presents a characteristic exposure. The rock is
light-colored, thick-bedded, firmly cemented and appears to
furnisk‘l an excellent article for building purposes. It presents
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the remarkable dip of 45° SSW, with verticsl divisional planes
_ running parallel with the strike. The rock is occasionally
stained with iron, is of medium fineness and glistens in the sun,
from the glassy clcarness of the quartzose grains. For caps
and sills it is apparently superior to the Napoleon sandstone.

This quarry occurs upon a ridge clevated about 35 fcet above
the limestone, which is exposed over an area of a square mile,
beginning a few rods further west. It has every appearance of
a violent uplift, but the undisturbed position of the underlying
limestone seems incompatible with this sapposition, and we are
forced to conclude that the apparent dip of the formation is
nothing more than a very illusory example of oblique lamination.

At the N.E. } of S. W. {, scc. 18, Parma, near where the
highway crosses Rice creek, this sandstone affords a Calamite.
At the S. W. } of N. E. §, sec. 19, Parma, it has been quarried
by Mr. L. H. Fisk. The rock is necarly white, sometimes vary-
ing to a light straw color; and in some places is quite full of
small white quartzose pebbles. A portion of the Albion flour
mill was built of stone from this quarry.

Very numerous quarries have been opened in this formation
in the northern part of Jackson county, but it is unnecessary
to particularize at present.

From Mrs. Titus’ quarry, the outcrop trends south-east toward
the village of Barry, and is worked atseveral puints. At Boyn-
ton’s quarry, half a mile north-west of the Barry coal mines, is
a fine exposure of massive sandstone, which. though occupying
a higher geographical position than the coal, is nevertheless
believed to belong geologically below it. It is found above
the limestone in the vicinity of the quarry of Chester Wall,
and secms to be the highdst rock throughout most of the inter-
val between Barry and Woodville coal mine. South of Wood-
ville it may be recognized by its glistening character, to the
immediate vicinity of Hayden’s coal mine, and from here to the
region south of Jackson. It is unneccssary to particularize
localities. Indeed, it is separated in this part of the State, by

15
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so short an interval, from the Napoleon Sandstqne below, and
the Woodville Sandstone above, that the geographical distribu-
tion of this formation has not been very accurately determined,
even after a pretty careful survey.

This sandstone was pierced in the boring for salt at East
Saginaw, and its thickness was found to be 105 feet. It cannot
be & third of this on the southern border of the basin.

No fossils, except imperfect Calamites and vegetable traces,
have been detected in the Parma Sandstone, but accompanying
its outcrop, thronghout its whole extent, are found angular
fragments of a flinty or cherty sandstone abounding in impres-
sions of Sigillarie. Not unlikely these remains belong to the
formation in question. They frequently recall the characters
of the Ohio Buhrstone.

, The Parma Sandstone occupies the geological position of the
Ohio Conglomerate. The occurrence of pebbles at a single
locality observed, constitutes a faint physical resemblance, but
in other respects the correspondence is rather remote. Unlike
the Qhio Conglomerate, it is separated from the upper Devo-
nian rocks by a considerable thickness of calcareows and
arenaceous strata.

16.—Coal Measures.

The Coal Measures, with the overlying Woodville Sandstone,
occupy the whole central area of the Lower Peninsula. The
territory covered, embraces the counties of Saginaw, Shiawas-
see, Clinton, Ionia, Montcalm, Gratiot, Isabella and Midland,
and the greater part of Tuscola, Genesee, Ingham, Katon and
Bay, being nearly thirteen counties, besides considerable por-
tions of Livingston, Jackson, and probably other counties on
the north The whole area underlain by the coal measures is
approximately 187 townships, or 6,700 square miles. Over
nearly the whole of this extent of country the measures will be
found productive.

The southern border of the basin reaches probably into the
township of Blackman, in Jackson county. Beyond this seem
to be several detached outliers in which the measures do not
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attain their normal thickness, though the principal seam of coal
is very little diminished. The most southerly point at which
coal has been found in place, is &t Hayden's mire, where it was
discovered in 1835, in digging the foundation of a mill. This
i8 on section 1, in the township of Spring Arbor. The'opening
occurs on Sandstone creek where it is crossed by the highway,
on the }th section line running south through the S. E. §. The
outlier seems to be embraced in a gentle elevation, covering, .
perhaps, 40 acres to the west of the opening. Some distance
up the hill slope, a boring was made with the following result:

E. Drift materials, ............ e ttea et 8 ft.
D.Shale, ........coviiiiiiiiiiiiit e ietetinaaae, 23 ft.
C.Coal,.......cc it eve ceeenns 4 ft.
B. Underclay,...... .....ciiiiiiiiitiinnnneennnnnn 14 ft.

A. Parma Sandstone.

In the drift which has been carrjed into the hill the coal is
found only three feet thick, ahd contains a seam of Tron Pyrites
one foot from the top. Fragments of Black Band Iron Ore are
brought out, which contain impressions of fishes. The sand-
stone (A) comes to the surface a few rods to the north, and a
boring for coal was executed in it, of course without success.
The boring, however, became an Artesian well.

One mile north of Hayden’s mine, oceurs the Woodville mine,
owned by the Detroit and Jackson Coal and Mining Company.
We here find the coal measures overlain by a sandstone, which,
from its good exposure in the cut of the side track from the
mine to the Central Railroad, has been designated provisionally
the Woodville Sandstone. The section passed in the shaft of
this mine is as follows:

E. Superficial materialy,............... ...l 12 ft.
D. Woodville sandstone,..........coveeiviiveennnn.. 80 ft
C. Shales, dark bituminous, with 6 fees of fine light coler-

ed clay,. . ..ottt e et e 43 ft.
B. Bituminous coal,..........ciiiiii it 4 ft.
A.Underclays,...coovinninn i teeennnn 3 ft.

A few rods from the shaft toward the north-west, the sand-
stone was found 45 feet thick in a boring. The cut of the side
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track shows this rock to be strikingly marked by lines of
oblique lamination, which generally dip toward the south. The -
rock has a pale buff color, uncqually distributed, and is but
moderately coherent, rather friable, and towards the top is
wholly disintegrated.

The shales are compact, finc, black and highly bituminous.
In traversing the drifts or chambers leading from the shaft, the
shaly roof is seen to be somewhat undulating and to present
many evidences of slight disturbance since solidification. It is
intersepted by numerous fractures, and in many instances the
movements of the opposing faces against each other have pol-
ished them most perfectly. The blackness and solidity of the
shale give specimcus the appearance of polished jet. The shale
contains a Lingula probably unknown to science.

The coal is bituminous, solid, gcnerally free from foreign
matters, but is intersected by a thin belt of iron pyrites which
is also slightly disseminated thYoughsthie contiguous portions
of the coal. The coal furnishes a glistening coke, samples of
which were much admired at the State Fair. .

It is uncertain whether this outcrop is connected with the
main basin or is only another outlier. Numerous explorations
for coal have been made in vain on the N. E. 1 sec. 36, Sand-
stone, and extending over the line into the N. W. } of the seo-
tion. At one point a boring was carried to the depth of 279
feet. The coal measures seem to be mainly denudcd along the
interval between Woodville and Barry. At the deep boring,
the Parma Sandstone was found 24 feet thick; a series of
calcareo-arenaceous strata holding the place of the carboniferous
limestone, 22 feet; a series of argillo-arenaceous strata occu-
pying the place of the gypscous, or Michigan Salt Group, 49
feet ; the Napoleon Group, including 20 feet of separating shale
at bottom, 114 feet. The boring extended 56 fect into the Mar
ghall Group. With such an interpretation of the results of this
experiment, it would be obviously inconsistent to encourage
further oxpenditures in the exploration of rocks below the
shales of the coal measures.
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A little further west, at the village of Barry, tho coal is
found again outcropping and has been worked to a considerable
extent by the Jackson City Coal Company. The cual possesses
nearly the same qualities here as at Woodville, thdugh what I
saw sccmed to be of a less soiid character. Some specimens
were furnished me, however, for exhibition at the State Fair,
which, in physical characters, appeared equal to any in the
State. :

The geology of this vicinity is exceedingly complicated—the
carboniferous limestone and overlying Parma Sandstone appear-
ing at points north-east and north-west of the mines, at a higher
geographical position than the coal. There can be no doubt
that these mines are also situated on an outlier of the coal
basin, of but limited extent

An outcrop of coal is said to occur about half a mile west of
the village of Barry, East of here the coal is scen again out-
cropping in the bank of the Grand River at the mill-dam in the
city of Jackson, and indications of its approach to the surface
are seen at several other places in the ncighborhood. Borings
and excavations have been made at various points, with no uni-
form results. In the shaft which was sunk by the Jackson City
Coal Company, the following section was passed, according to
the statement of Mr. William Walker:

Q. Superficial materials,................ Lol 8 ft.

F. Sandstone, white or slightly stained, banded below with
ferruginous and argillaceous streaks;. contains Cala-

miles and carbonaceous matter,................... 26 ft.
E. Black bituminous shale with Lingula,............ . 14 ft
D. Black band iron ore, with abundance of Lingula,..... 3 ft.
C. Cannelcoal,.......ccoiiiiiiiiiieienannnneenae..s 1L,
B. Bituminous coal,.......ccitiiiiiiiii it 2 ft.
A. Finely arenaccous fire clay, with abundance of Stig-

TRATUE, .« o o e oeeeeeeaenossnnesnsneesannesonnannns T ft

In the boring close by, the section continues downward
through 30 feet of arenacecous materials, probably representing
the Parma Sandstone.

Numerous explorations have been made in the vicinity of the
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city of Jackson, but it would occupy too much space to detail
the results. It must here suffice to say in general terms, that
the statistics aceumulated scem at first view to coustitute a
- perfectly chaotic mass, without the least trace of a fixed order
of succedsion among the strata, but that after correcting the
errors in the mineralogical language of the well borers, it is
found that the different explorations have pierced the Wood-
ville Sandstone, the Coal Measures and the Parma Sandstone;
that these three formations present numerous sudden flexures,
go that after denudation of the ridges, each has been brought
te the surface at numerous points. The consequence is, that in
some cases the exploration has commenced in the Woodville
Sandstone, in others, in the Coal Measures, and in'still others,
in the Parma Sandstone, which is shown to consist in the lowey
part, of an alternation of quartzose and argillaceous beds. It
further appears that the Artesian waters of this yicinity pro-
ceed from the lower portion of the Parma Sandstone, and that
the trough shaped attitudes into which the rocks have been
thrown, are exceedingly favorable to the reception and reten-
tion of large® quantities of water. In a full report upon our
geology, it will be interesting to exhibit the correspondence of
the results of the various explorations and to illustrate the
whole to the eye by appropriate diagrams.

As thoe three localities alrcady referred to as the scaf of coal
mining operations are thought to be situated upon outliers
of the great coal basin, so nothing more can at present be said
of the city of Jackson—the indications being, that rocks below
the coal measures occupy the surface to the north of the city.

Between Ingham and Genesee counties the boundary of the
coal formation has not been traced. In the south-western part
of the township of Mt. Morris and contiguous portions of
Flushing, in the latter county, accbrding to the observations
of Dr. Miles, the shales and sandstones of the coal measures
make numerous outcrops. On the S. E. } sec. 26, Flushing,
the following section is observed in the bank of the Flint
River: A
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Superficial materials,.......... ... o oiiiiiiiiae 4 ft.
Black shale, containing Lingula, Chonetes Smithii, Pro-
ductus asperux and Spirifer cameratus,............... 3 ft
Sandstone, tinged with iron,............. ..ol T in.
Shale,.....ooiiiiiiiiiiteirneenennrennns cetececnens 1 ft.
Sandstone, . .......ccieiiiiiiiiiiiiitiecear e 8 in.
Shale,....ciiiiiiiiii it tiitiieteeanetanananaaann, 4 ft.
Sandstone, .....oeiivieiiiiiiiiiiiann tecercanennens 6 in.
Shale to surface of water, .....c.ccvceveceecnncanns .. 10in,

A short distance west of here the section is seen to be ex-
tended upwards by the superposition of 7 inches of sandstone
and five feet of an overlying shale. The bed of the river here
i8 covered by a somewhat undulating and shattered gray sand-
stone which is considerably quarried for building. At a point
on the N. E. }, section 35, Flushing, a sandstone was seen to
attain a thickness of absut 12 feet, in an excavation made by
Mr. Niles.

On the N. E. } of S. W. }, section 22, Flushing, & shaft was
sunk on the farm of A. J. Brown, of which the following account
was obtained:

Superficial materials,...............iiiiiiiiiiaen 14 AR
Sandstone, below, bluish, gritty,...................... 8 ft.
Coal,......cooviiviiiiiiiina., Gesteetatentaaanaaan 24 in.
~ «Horseback claystone,” (Blackband?)................. 2 ft.
Same with kidney irvn ore,........... ... iiiiian.. 2 ft.
Shale, . .oiiiii it ittt i i et b ft.
Sandstone and sall water,.........ccceiieeennn. eeee.s 3ft.
Shale,. ....iiiiiiiieiiieieerieieneennencaneeennnans 4 ft.
“Black hard stone,” combustible,..................... 4 ft.
White Fireclay,...........ccoieiiiiiiens Ceeeeaeas 2 ft.
Hard white sandstone,...... Ceeseieenecaaeenatannann 2 ft.
Darker Sandstone,.........cciiiieninnnnnranennn Unknown.
Striped 8andstone, .........ccoiiiiiiiiiiiiiitieenen 3 ft.
Shale,.......c iiiiiiiiiieriiierennnnnns ceeiens Unknown.
“Coalblazée” wnth bands of iron ore,....oenn Ceeiteneaas 11 ft.

A small hole was bored from this peint to the depth of 12
feet in the last named material, making the total depth attained
83 feet.

The work seems to have been directed by ¢ Prof. Challis.”
The shaft is now filled with salt water.
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Coal crops out at numerous places in the vicinity. It is said
sometimes to show a thickness of two or three feet at the out-
crop, but soon thins out.

Mr. Patton, on the east side of the river, near the south line
of section 22, has made an cxcavation for coal and found a
seam 18 inches thick which is tolerably hard.

The sandstone taken from the quarry above Flushing, is a
pale, bluish rock, abounding in scales of white mica, ferrugin-
ous streaks, pyrites, carbonaceous streaks and curls, and much
oblique lamination. What is quite remarkable, I saw in a
block of this stone, in the vault of the Bank in Flint, a long
club of fibrous talcosc slate, a mineral said to occur in consid-
erable abundance. This rock does not answer to the characters
of the Woodville sandstone at any point where its identity is
undoubted, and I am induced to regard it as a sandstone in-
cluded in the coal measures. If it is so, this is the only instance
within my knowledge where any of the included sandstones
have attained sufficient development to be worked. It is likely,
however, that the gray, homogenous, fine, gritty, faintly-banded
sandstone, found within a mile or two of the city of Lansing,
will be found to hold the same position.

Sandstone, not unlikely the Woodville sandstone, is found
outcropping in the township of Montrose, on the borders of
Saginaw county.

The next observed point in the boundary line of the coal
field is near the village of Tuscola, in Tuscola county. QOn the
S. W. } Scc. 29, T. 11 N. 9 E,, a seam of coal crops out in the
bank of the Cass river. Numerous fragments of an arenaceous
fire-clay, filled with Stigmaria roots, arc strewn about. Some
shales occur here, in which is found a Lingula.

According to information recently received from Dr. G. A.
Lathrop, to whom I am under great obligations for his free
co-operation in my rcsearches, a shaft has been sunk on the
north side of the river, with the following results:

L0 1 14 ft.
Fireclay, ..covtiiiiiiiitiiiiitteeneneeenennennnenns 3 ft.
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Dark shale,........c. ciiiiiiiiiiieiiiiiiienniannns 4in.
Coal similar tocaunel,......coceiiiiiiieeennannn. eee. 8in.
Bituminous coal,.....ciiiiii it iiiiie e ceeee. 3t
Fireclay, ..oooviiiniiiiiiiiiiiiiiiiiieniencaeans 41t
Shale continuing at bottom,.....ccceeveeeii i 8 ft.

One-half mile east of this, on the south side of the river, a
. hole was bored with the result as follows:

Sandstone,.......c.iiiiiiiiiiiie i iii e 18 ft.
Coal,......... Cetecnssecinnaes Cereiiieraetsennranns 4} ft.
Shale, ..ccviiiieiieiiiiiaieertttcecttstaeiatateanns 11 ft.
Sandstone continuing,........ cessciinciannn Cetennens I ft

The outcrop of these strata traced northward, would probably
strike the bay shore in the vicinity of Sebewaing.

From Barry, in Jackson ceunty, around the northwest border
of the basin, the boundary is still less perfectly known. The
coal strata are known to outcrop, however, on Sec. 28, in the
township of Benton, Eaton county, near the mouth of Grind-
stone Creek, and still again near the mouth of Coal Creek, in
the same county. Indications alsu exist of the neigl.b;)rhood of
an outcrup near the center of Ivunia county; but beyound this no
authentic observations have been made.  Coal is reported, how-
over, to occur near the Big Rapids of the Muskegon, in Mecosta
county. As a white quartzose sand, suitable for glass, is stated
to occur at the Big Rapids, there is no improbability of the
approach of the coal basin to that vicinity, for there are no such
sandstones known except those which immediately overlie and
underlie the coal series.

Numerous outcrops are known within tho area marked out
above. In the township of Lock, Ingham county, the coal has
been taken from the bank of the Red Cedar rivér. This point
is nearly in the straight line passing through Tuscola, Flushing
and Jackson, and possibly like these points, occupics a position
on the confines of the basin. As tho strike of the underlying
rocks, however, bends considerably toward the east, it is not
anlikely that the eastern boundary of the coal basin will be
found passing through Livingston county.

16
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In the vicinity of Corunna, which is still further within the
basin, the coal has been successfully worked on a small scale
for a number of years. From an outcrop in the bank of a small
creek on the W. { N. E. frl. }, sec. 32, Caledonia, Mr. Alexander
McArthur has removed several thousand bushels of broken coal
for the supply of neighboring blacksmiths. An excavation
made at this place by the Detroit and Milwaukee Railroad Com-
pany, reveals the following section:

Highly ferruginous loam,.....................000ua0, 4 ft.
Blue clay, intersected by undulating bands of kidney iron

nodules, ...oooiiiiiiiiiiiieiietiateececteronanas 4 ft.
Black bituminous shale,..................ciiviian.. 2 ft.
Bituminous coal,.......oiiiiiii i 33 ft.
Olay. .
Sandstone.

The coal is of a handsome quality, and is intersected, like the
seam in Jackson county, by a streak of pyrites.

Half a mile east of here, the overlying Woodville sandstone
makes its appearance. In a shaft sunk by Frazer and Stanton,
not the one now worked, the following section was passed:

Superficial materials,...............co o i i, 5 ft.
SandstoRe,. .. oviiiiiiiiiiie it it ie e 5 ft.
Clay,..cooenet tiveiiiienennennnnnnnss fiieeeeieen 5in
[0 U 3 ft
Fire-clay, intersected by a band of impure, argillaccous

iron ore,........ f et ettt it iae e e et 16 ft.
Sandstone,....occvvieeniin, Ceeees ettt eeeans 8in,
Fireclay,. ... oot iiiiiiiieiieeins cennnnnn. 4 ft.

The prevailing sandstone exposed at Rock Bar, at Blossom’s
quarry, and numerous other localities in the vicinity of Corunna,
is probably the sandstone which overlies the ceal.

At Owosso, a shaft was sunk by the Detroit and Milwaukec
Railroad Company, with the following result, a8 communicated
by B. 0. Williams, Esq., to whom I am indebted for much
assistanee: '

Sandstone, flesh colored, seen also in bed of river,.... 14 ft.
Black baud iron ore,....ceceeeecann. Cetetetcianeen 1ft.
Caunel coal,...... Ce et ete e te ettt et eeenenann 2 ft.

Dark shales wth vegetable remains,..........0ee.... 15 ft.
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Blackband,......ccoveeiiiiieneiiies ciiiiinneen. 8in.
Bituminouscoal,.....coveieriiiiietiiieiiiiiiiiiann 3 ft.
Bluish 80ft clay,........oovieeiiieieiiiiiencennnn. .11t

Shales and arenaceous fire-ciays, (as ascertained by
boring,) the lower part black, terminating in & hard
pyritiferous stratam,.............c0000 creiienne 1484 ft.
Near the mouth of Six Mile Creek, in the township of New

Haven, numerous exploratiens have been made, A shaft sunk

at the mouth of the creek, furnished the following section, accord-

“ing to information received from Mr. George Ott. The shaft
was sunk by Messrs. Silliman and Walker, 27} feet, and the
section continued by boring:

Superficial materials,........ tenesteccannasecinenes s 11 ft.
Clay, bluish black,....... carevvrsessaaes tetenienn. 9 ft.
Calcareo-argillaceous black band,............... eaees 2 ft.
Cannel coal,........coovuues Ceeeetrreeas X § 2
Clayand coal,......covveeiinnineniieiiiiiniennnnn.. 3} ft
€0l . . ... veeie it e e i b ft.
Clay, light colored,............ “reesctereranans eeenas 2311

............... P § i 1
Clay, light colored,.........ccoieviiiiiiniiiiinn.., 1} ft.

.............................................. 2 ft.

Clay, light colored.

A sandstone is seen in the vicinitj, overlying the bluish black
shale. The black band outcrops in the bed and bank of the
Shiawagseo river at the bridge, and has been quarried for build-
ing purposes. Half a mte up the Creek it is seen presenting a
compact, fine-grained, calcarcous character, of very black color,
and seems capable of taking a polish. According to the state-
ments given above, we have here 11 feet of coal within a verti-
cal thickness of 18} feet. The shafts which I have visited have
generally been found filled with water, so that it has been im-
possible for me to make personal observations. In such cases
I have deemed the statements of persons who watched the pro-
gress cf the work as bétter than an entire absence of informa-
ticn At this place, as in most others, I had the opportunity to
ihspecy samples taken-out. As to the nature of the strata,
therefore, I have judged for myself, while for their thickness, I
have had to depend upon others. If the information obtained
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from Mr. Ott is correct, (and it is corroborated by Mr. B. O
Williams,) Six Mile Creck furnishes the greatest thickness of
workalge coal that has yet become known in the State.

Next to this, the greatest known thickness of any single vein
of coal is 4 fect 1 inch, in a shaft and boring sunk on Sec. 35, in
the township of Delta, Eaton county. My only knowledge of this
locality is recently obtained from Messrs. J. A. Kerr and LaRue,
of Lansing, who furnished me from their records the following
statement of rocks passed through: '

Superficial materials,...........cooiiiiiin 5 ft.

Fire-clay, soft,.............. e eeteeneanecaanaan 2 ft. 8in
Coal, ...c..iivivnnnannnn tececsasaaan tecreranes 2 ft. 8in.
Clay, somewhat bituminous,..................... 4 ft. 3in.
Coal, .ovvvnniiiiiiii it Mrrerreeiaaane 1ft. 11in.
Fire-clay, whitc and hard,............... ....... 6ft. 8in.
Argillaceous - shale,................. ... cevens 16 ft. 2in.
Coal, ..iiiiiiiiiiiitiiiiitiienntecaitonaannn 8 in.
Argillaccous shale, with some pyrites,............ 12 ft.

Sandrock, . cooiiiiiiiiiiii ettt eaaas 4ft. 2in.
(0701 R 4ft. 1in.

Sandstone, grayish, soft.

We have here a total thickness of 8 ft. 11 in. of coal, distrib-
uted in bands, as follows:

Coal, L.ttt i ittt it 2-ft. 3in.
0] 7 4ft. 3in
L0 R 1 ft. 11 in,
Argillaceous strata,...........coiiiiiiiiiainn, 21 ft. 10 in.
Coal, cccvvviriiiniiiiiiiiinians Cerereeeaaen 8 in.
Intervening strata,. ..ottt 16 ft. 2 in.
Coal, ..iiiiiie i i i i ittt tae e e 4 ft. 1in.

Total,..ooveriiiiiiiiiieieieneecnnnnanns 51 ft. 2in.

The coal also outcrops at Chesaning, on the land of Sherifi
Turner, and at several other points along the river in this
towuship and St. Charles.

In the salt borings on the Saginaw river, coal is struck be-
tween 120 and 140 feet. At East Saginaw, accordlng to notes
of Dr. Lathrop, the following was found to be the section through
the coal measures:
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Alluvial and drift materials,...... ........ cessraec.. 931
Brown sandstone, (Woudville,)............. ... o.t. 79 ft.
Shales, dark colored above, light below,........c.... 0. 40 ft.
Bituminous coal,......cciiiiiiiiiiiiiiiiiieiennn. Sordft.
Highly arcnaceous fire clay and sandstones,........... 20 ft
Shalcs, below, dark, bituminous,.......  ......... 13 ft.
Sandstone, with thin scams of coal,.......... ........ 10 ft.
Shale, . ..ttt et eeet e et aetaaaenan 38 ft.
White sandstone, (Parma,)......c.oooiiiiiiiiiiilL 105 ft.

The whole thickness of the coal measures here, between the
overlying and underlying sandstones, is thus shown to be 123
feet, which is the greatest thickness yet measured. Probably,
however, the thickness is still greater at Owosso.

Putting all the observations together, (of which it is not nec-
essary to make any further details,) it appears that the rocks
of the coal measures occupy a shallow basin, the longest axis
of which is ncarly coincident with the axis of Saginaw bay.
This bay breaks over the northeastern rim of the basin, and
near its head the rocks will probably be found to exhibit their
greatest depression. It is not likely, however, that this depres-
sion varies greatly between Saginaw and Ionia county In
other words, the lowest depression of the carboniferous trough
lies beneath a line extending from Ionia county inte Saginaw
bay. Along this line the coal measures will be found to have
the greatest thickness, and the coal scams will be developed in
greatest number and force. .

When we speak of the ‘carboniferous basin or trough, it must
nevertheless be remembered that all thesec rocks repose very
nearly in horizontal planes, so that the slight undulations into
which they have been thrown by gentle disturbances since their
solidification, haye presented cminences and ridges which have
subsequently been more or less worn down. It follows, there-
fore, that the Woodville sandstonc is not everywhere found
covering the coal measures, even within the area that has been
described The denudation has sometimes extended entirely
through this sandstone, or into the shales below, or even so far
as to reach below the coal scams. The tracts, however, within
the carboniferous area, which have been entirely denuded of coal,



126 REPORT OF THE

must be very limited, so that in general t.erms, the whole area
will be found productive.

From the numerous sections which have been given, it ap-
- pears that one persistent seam of coal runs through the whele
formation. This ranges in thickness between three and five
feet, being thinnest near the borders of the basin. Toward the
central axis of the basin, all the members of the seties thicken,
and several accessory seams of coal make their appearance.
When this occurs, one of the seams is a cannel coal about 2
ft. in thickness. Immediately above this seam is a belt of
black band, becoming in places highly calcareous, and passing
into a bluck ornamental limestone or marble. To present the
.general structure of our coal measures more clearly to the mind,
we may make use of the following table:

E. Bituminous shales and light clays,.................. 40 ft.

D. Black band passing into black limestone,............ 2 ft.
C. Bituminous and Cannel Coal in one or more seams, with

aggregate thickness of 8 to 11 feet,............. .- 111t

B Fire-clays and sandstones,.................ccvennunn 28 ft.

A. Shale, clay, sandstone and thin seams of coal,....... 50 ft.

The shales of the coal measures are well stocked with the
remains of the terrestrial vegetation. Fern leaves, in a beauti-
ful state of preservation, are sometimes found in the black band.
But few marine fossils occur, and these have been already
noted. :

L 1T.— Woodville Sandstone.

Some account of this formation has necessarily been embraced
in the description already given of the Coal Measures, and I
shall add but few observations Wherever it is not denuded,
it is the capping stone of the coal measures. It is a friable,
rather coarse, quarizose sandstone, stained to a variable extent
with oxyd of iron. At Jackson, the rock is nearly white, and
has been used in the manufacture of fine glass; at Coruana it
is pale buff, and embraces abundant rich nedules of kidney iron
ore, which, on the disintegration of the rock, are left in the soil;
at Owosso it is flesh colored; near Lyons, in Ionia county, it is
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striped and mottled with red, or even of a uniformly brick red
color. It varies equally in hardness, being sometimes suffi-
ciently solid for grindstones and building stones. The State
Prison is built of a rock supposed to be this. The material for
the county offices at Ionia was also derived from the same
source.

This rock embraces numerous comminuted remains of vegeta-
tion, and some well preserved stems of Calamites and Lepido-
dendron. '

Although I have treated separately of the Parma Sandstone,
the Coal Measures, and the Woodville Saudstone, there is .no
donbt that they all belong strictly to one geologieal epoch, and
constitute what, in a more extended sense, may be designated
the coal measures. This remark, however, is somewhat more
applicable to the Woodville than the Parma Sandstone.

18.—Superficial Materials.

No traces have yet been discovered in the Lower Peninsula,
of any of the geological formations intervening between the
Coal Measures and the Boulder Drift. Drift materials are
strewn over nearly the entire surface, and constitute a very
serious obstacle in the way of the investigation of our geology.
A large number of facts and observations is on hand as data
for the discussion of this formation, but it will be necessary to
content ourselves with a few gencral remarks.

Numerous evidences exist of the movement of heavy bodies
over the underlying rocks, previously to their burial by the
Drift. Wherever considerable surfaces are found exposed, they
are seen smoothed and striated in the manner usually attributed
to drift agency. The most remarkable examples are seen upon
the Helderberg limestone at Brest, Stony Pt., and Pt. aux Peaux
At Stony Pt., the surface of the limestone has been denuded
of soil by the action of the waves, over an area of several acres.
The whole surface is level, smooth and floor-like, and covered
with a sct of striee running in perfectly parallel lines N. 0° W.
One deep groove is seen belonging to this set The most
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remarkable feature seen here, however, is the occurrence of
two parallel grooves crossing the first set and bearing N. 60°
E. These grooves are 4 ft. 6} inches apart, 13 inches deep, 2
inches wide, and 25 feet long, issuing from under the cover of
diluvial materials, and terminating at the point to which the
waves have broken away the rock. The first imprassion which
irresistibly forces itself upon the mind, is the conviction that a
loaded wagon has been driven over the surface while in a yield-
ing condition; and a couple Of grooves parallel to these, seen
for a part of the distance like the tracks of  the second pair of
wheels, greatly confirms the illusion.

The Tsland of Mackinac shows thé most indubitable eviden-
ces of the former prevalence of the water, to the height of 250
fect above the present level of the lake; and there has been an
unbroken continuance of the same kind of aqueous action from
that time during the gradual subsidence. of the waters to their
-present condition. No break can be detected in the evidences
of this action from the present water-line upward for 80, 50 or
100 fect, and cven up to the level of the grottees excavated in
the brecciated materials of *Sugar Loaf” the level of *Skull
Cavc” and the #“Devil’s Kitchen.”

While we state the fact, however, of the coutinunity of the
action during all this period, it is not intended to allege that
the water of the lakes, as such, has ever stood at the level of
the summit of Sugar Loaf. Nor do we speak upon the question
whether these changes have been caused by the subsidence of
the lakes, or the uplift of the island and adjacent promontories.
It is true that the facts presented bear upon these and other
interesting questions, but we must forcgo any discussion of
them *

sAbundant ovidences are furnished along thoe shores of Lake Huron, of the unbroken con-
tinaity of the action of thoss physical forces which have transported und assorted the mate-
rials of ths Drift. From the shingle beach formxd by th> violence of the last gale, we
trace a scrics of baaches ani terraces, gralually risiag as wo rocede from the shore, and
becoming more and more covered with ths linuchons and mould and forest growtbs which
denota antiquity, until, in som3 cases, the phenomena of shoro action biend with the
foatures which characteriz)y thy glacial drift. Thes: observations tally so woll with the
viawa of Pictat oa the continuity of thy Diluvian ani Modern Epochs, as cstablished b
palsmontological eviicnc?s, that 1 cannot forbar refsrring the reader to an article of h
which falls unier my notic as thia roport is sm.;m throagh the press. Bee
Universells ds Geneve, VOl VIII., p. 255. Also, Silliman's Jowrnal, (8) XXXI, 348.
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Upon the smooth and striated surfaces of the rocks, has been
brought an immense deposite of waterworn and comminuted
materials, derived from the breaking up and disintegration of
pre-existing strata. We generally—almost universally—find -
the face of the rock overspread with a cenfused mixture of blue
clay and azoic and plutonic boylders and pebbles. These coarse
matcrials are often arranged in rude, courses which have a
curved or irregular dip, and may often be scen outcropping on
a hill-side, or even upon the plain. At East Saginaw these ma®
terials arc 90 to 100 fect below the surface. At Detroit they
lie 130 feet below the surface. Through the interior of the
State they are found outcrcpping at irregular intervals, produc-
ing occasional patches of ground principally noteworthy for
their cobble stones. A field was noticed in the southern part
of Jackson county in which, by mcasurement, the average dis-
tance between adjacent stones was only four inches. This
small ficld had alrcady furnished many hundred cords of these
stones; but every plowing secmed to favor the development of
a new crop. Strange to say, this and similar lands are found
to produce excellent crops of wheat,

Great use is made of these cobble stones for purposes of pav-
ing in the cities, a use for which their great hardncss and
toughness renders them emineutly fit. Mineralogically, they-
consist mostly of rounded fragments of syenite, greenstone,
vitreous and jaspery sandstones, and hornblendic, talcose, and
serpentinous rocks of the azoic serices.

Above the boulder bed we find a deposite of argillaceous
and arenaccous materials more distinctly stratified and assorted,
as if by the action of eddying waters. So far as I have ob-
served, the lako ridges and terraces are worked in these mate-
rials. Here we find buried, numerous tree trunks, generally of
the White Cedar, many of which may be seen projecting from
the bank which overhangs Lake Huron, near Fort Gratiot, and
at numerous other points on the lakes.

The materials of this assorted drift are not so exclusively of

extreme northern origin as those of the boulder drift. Perhaps
17
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two-thirds of the whole has been derived from the destruction
of rocks within the Lower Peninsula; while a large and char
acteristic portion comes from the strata in the immediate neigh-
borhood. The vicinity of a coal outcrop has filled the subspil
with fragments of coal, which can be traced, gradually dimin-
ishing in abundance, for one, two or ten miles. The experienced
observer, however, is able to tell whether the source of the
materials is near or remote for the further they have been
transported the more uniformly they become scattered amongst
the other materials, while in the immediate vicinity- of the
outcrop the carbonaceous debris is not only more abundant but
contains more fine matler, and is disposed in streaks. In a simi-
lar manner the vicinity of a limestone formation produces a
calcareous soil; sandstone an arenaccous one; shale an argilla-
ceous one. Nowhere is the connection betwecen the soils and
geological structure better shown than in Michigan. Even
the arboreal vegetation of the peninsula is distributed in belts
across the Stato, corresponding to the calcarcous, arenaccous

and argillaceous belts of soil overlymg the corresponding
rocks.

To this epoch of the drift seems to belong a bed of lignite
discovered on Grand Traverse Bay, near the outlet, on the north
shore. The following section embraces the lignite and associa-
ted beds:

F. Very finc yellow sand,...........coovvvivinnnnnnn, 12 ft.
E. Small boulders, pebbles and coarse sand with shells of

Melania, and Physa,............ccoeiiiiinniinnnnn. 1ft
D. Arenaceous clay, bituminous, soft, and somewhat plas-

tic,. .ooovnnnn C et et st tee et aeneenanan 2 ft.
C. Lignite, dark brown, containing woody stems, (white

cedar?) becoming below, a highly bituminous clay,.. 8 ft.
B. Clay, dark gray, very tough, with a few grains of sand

and small pebbles and considerable bituminous mat-

BT, . iiiiiiiiiiii ettt ittt ittt 24 ft.
A. Commmuted green shale, passmg above into green clay, 2 ft.

Still lower, but not seen in this section, is a bed of green
shale, lying above the black bituminous shale,..... .18 ft.

The lignite i\s compact, bituminous, and highly combustible,
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The bed is traceable along the shore.for a quarter of a .mile,
but nothing more is known of its extent. A single fragmens
was seen on the opposite shore of the bay.

. The bed E, above the lignite, has evidently been deposited by °
the action of fresh water, since the epoch of the lignite; while
the bed B, beneath the lignite, may belong to the same or may
represent the glacial or boulder epoch.

Several other lignite beds are known upon the shore of Lake
Superior, and I am infurmed that the irhabitants of that rcg'lon
are beginning to learn their use.

The incqualities left in the surface of the assorted dnft, upon
the withdrawal of the submerging occan, remained filled with
water, which, by constant drainage to the sea, in connection
with accessions of fresh water only, bave become our numerous
inlaud lakes. These for many ages have been gradually filling
up from several sources. 1st. Rains have transported the finer
materials from the surrounding hills into these little basina,
2d. Spring-waters, charged with calcareous matter, have not
only supplied the lakes with that material, but have precipitated
large amounts upon the bottom. 3d. Mingled with these cal-
careous sediments, the dead shells of fresh water molluscs have
accumulated in very great abundance. The union of these
calcareous materials has formed a deposite of marl, contmually
thickening.

Around the shallow margins of these lakes is always a belt,
abounding in various forms of aquatic vegetation, whieh, de-
caying, form a deposite of vegetable matters, resting upon the
marl, from the water’s edge to the inner limit of vegetable
growth. With the filling of the interior, the shallow belt
extends toward the center, and the vegetable deposite contin.
ually encroaches upon the lacustrine area, until the whole lake
becomes a peaty marsh, with a bed of marl at bottom. Subse-
quent accessions of vegetable and calcareous matters fill the
interstices of the poruus soil, exclude the standing water, and
oonvert the reeking, marshjinto dry and arable land. We
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bebold, at the present day, these changen ‘in cll stages of
progress.

The beaver and the muskrat may exert some agency in thé
intndation and drainage of lands, but a few observations upon
the borders'of our lakes will suffice to show that they are by
no means the principal agents.

The beds of marl and peat thus accumulated constitute almost
éxhaustless repositories of nutritive matter for the recuperation
of the hill:side soils, that have been exhausted of their soluble
ingredients by the leaching rains, and an improvident system
of farming. A consideration of the manner of preparing and
#pplying these materials would be exceedingly interesting, but
must be pdstponed for a final report.

Imbedded in these accumulations of marl and peat, are found
the remains of the Elephant, Mastodon and Elk, the two former
of which are now extinct from the continent, and the latter is
- oenly seen rarely in the rcmoter portions of the State. A fragy
ment of a molar of the Mastodon was found by Dr. Miles at
Green Oak,.in Livingston county. A perfect molar of an-ele-
phant has been exhumed ‘in ditching in the northern part of
Jdckson county.’ Other remains occur in Macomb county. ‘By
far the most interesting discovery has been made by Mr. G. M.
Shattuck, in the township of  Plymouth, in Wayne county. = Mr.
Shattuck here cxhumed nearly an entire set of teeth of a Mas-
todon, including & piece of one of the tusks several feet in
length. Some of thesc remains were in too friable a condition
to be preserved, and others were injured by the injudicious
handling of vigitors. ‘I have only had the oppertunity as yet,
of seeing five teeth. These prove to be the molar teeth from
thie lower jaw of Mastodon giganteus, three being from the left
gide and two from the right. The anterior one from the’left
side, is the single permanent premolar, and the posterior two,
like the two on the right side, are the first and second true
molars—the third, which is the largest of all, not appearing to
have been devéloped at the time of the animal’s death. These
teeth are all in a beautiful state of preservation, still retaining -
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their glossy enamel, and mdst of the fangs which belong to
molar teeth. The tubercles of the crowns of the teeth were
but little worn, showing, together with the absence of the third
or largest true molar, that the animal had scarcely attained full
maturity. The dimensions of the teeth were not extraordinary
for proboscideans, being from two inches to four or five inches in
antero-posterior diameter along the crowns, while the third mo-
lar of an adult Mastodon ranges from 7} to 8} inches in the
same dimension. These interesting relics of a former age and
a former population, are retained in the hands of their discov-
erer. It is greatly to be hoped that he will not allow them to
become scattered or destroyed.

During the progress of the former survey, a large vertebra
was discovered in the western part of the State which was
recognized at the time as the caudal vertebra of a whale, by
Prof. Sager, then State Zoologist.






CHAPTER 1V,
General Observations—Table of Geological Formations

Many interesting considcrations present themselves on a
general review of the geology of the peninsula. From the Lake
Superior Sandstone to the close of the Helderberg period, our
State seems to have had a common bistory with Canada West,
and the States on both sides of us. The same groups of rocks
are traced uninterruptedly from New York across the peninsula
of Canada to Michigan, and even to the Mississippi river, pre-
serving throughout that whole cxtent as great a degree of
paleeontological identity as could be expected of faunas stretch-
ing over so many degrees of the carth’s surface. It is true, as
has been long since shown by Prof. Hall, that ncarly every
member of the Silurian and lower Devonian systems,: thins
gradually in its westward prolongation, loses somewhat of its
arenaccous or argillaccous character, and becomes at the west
much more calcarcous—changes which have generally been
regarded as proving the origin of the materials of those groups
to bave been at the east. It is interesting to observe, however,
notwithstanding this westward attennation, how completely we
are able to recognize all the essential features of the New York
System in our own State,

From the close of the Helderberg period, on the contrary,
Michigan has had a history to some extent peculiar. The
rocks of the Hamilton group can indeed be traced almost con-
tinuously from New York into our own State, but the paleeon-
tological characters are found materially changed, and the
strata are more argillaccous. The Portage Group, of New
York, supposing it to be represented by our Huron group, has
received great accessions of argillaceous matter, and secms to
have been deposited under circumstances more unfavorable to



136 REPORT OF THE

the existence f animal life The Chemung Group, supposed to
be represented by our Marshall Group, has been traced uninter-
suptedly into Ohio, where it becomes almost non-fossiliferous.
The Marshall Group is totally isolated from rocks of the same
age anywhere beyond the limits of our peninsula; and though
the sandstones bear some physical resemblance to those of the
Chemung Group, of Ohio and New York, our formation contains
little or no argillaceous matter; its fauna is remarkably rich,
and its species arc nearly all peculiar. The Napoleon Group,
if correctly separated from the Marshall Group, has no distinct
equivalent in surrounding States; and its entirc destitution of
organic remains will cause its true geological relations to
remain in doubt.

If anything were wanting to show that the geological column
in Michigan has been built up as a distinct and independent
structure, the existence of the gypseous or Michigan Salt
Group, supplies the deficiency. But even further than this, no
obvious parallelism has yet beon traced between the overlying
carboniferous limestone, and the groups of this system further
west. The indications already pointed out, however, lead to
the conjecture that our limestone was accumulatiibg during sev-
eral of the epochs into which geologists have divided this
period, though the isolation of our sea has resulted in little
correspondence of organic remains. The paucity of rock-pro-
ducing materials seems to have continued through the epoch’of
the coal—our measures not attaining one-twentieth the thick-
ness of the same rocks in Ohio. The evidences lead us to the
conviction that the Ohio and Michigan coal basins were never
continuous, and that the waters did not flow over the separating
ridge between the close of the Helderberg period and the Drift.
It cannot be denied, howover, that, supposing the carboniferous
sea to have been a genceral one, the remoteness and comparative
isolation of the Michigan bay, furnished occasion for great con-
trasts in stratigraphical, lithological and palmoutological
characters.

One other class of facts must be referred to, which weigh in
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the same direction. - They constitute evidences that the taate-
rials for our upper Devonian dnd carboniferous rocks have been
derived from the north. The Helderberg limestunes are 350
feet thick at Mackinac, and not more than 60 feet thick in Mon-
roe counnty. The Hamilton Group, so well developed in Thun-
der aund Little Traverse Bays, is not recognized in the southern
part of the State. The Huron Group with its gritstones and
flagstones at Pt. aux Barques, contains Suly two strata of
flagstone ut Grand Rapids. The conglomerate at the base of
the Marshall Group, at Pt. aux Barques, is recognized ut none
of the southern outcrops. The pebbles scattered thirough the
Marshall and Napoleon Groups in Huron county, are entirely
wanting in Jackson and Calhoun counties; while, on the con-
trary, extensive patches of the Marshall sandstone are found
finely cemented by calcareous matter at Buttle Creek, Joncsville
and other southern points.

If our later paleozoic rocks are (-mirel.y isolated (rom those
of adjoining regions'; if their lithological characters are differ-
ent; if their organic contents are peculiar; if their materials
have been received from another direction; what prevents us
from saying that Michigan has had a little gcological history of
her own, that her boundaries were marked out many thousand
years ago—in short, that she was the very first of the States to
take her place in this great and imperishable Union.

One other remark is suggested by this review of our rocks.
The geology of Michigan discloses little connection- between
the Carboniferous Limestone and the Coal Measures; while the
transition to Devonian rocks is imperceptible. I see no reason
for drawing thc broad lines which scparate great systems,
between the Marshall and Napoleon groups, or between the
Napoleon group and the Carboniferous limestone. On the
contrary, I see this limestone characterized by a peculiar, per-
sistcut, marine fauna, while the Parma Sandstone, the Coal
Measures and the Woodville Snndstqne, were accumulated in
shallow waters near shores, or even in marshes; and are char-

18 - ] - °
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actm!ized, from bottom to top, by cvidences of the proximity
and abundance of terrestrial vegetation. These contrasts hold
throughout the country, and in all countries. Whatever marine
remains are found in the coal measures, Lelong to spcgics dis-
tinct from those in the Carboniferous Limestone; and if tho
gencric distinctions are not complete, the organic facies of cno
is vegetable and  terrestrial; that of the other, animal and
marine. Downward the types of the lower Carboniferous rocks
lescend into theeupper Devonian—some carboniferous species,
and numerous carboniferous types, even reaching the Hamilton
group. Obscrvations in Michigan suggest rather to draw the
broad systematic lines below the Hamilton group, and betwceen
the Carboniferous Limestone and the Coal Mcasures.

SYOPTICAL VIEW OF TIIE GEOLOGY OF THE LOWEB
PENINSULA OF MICHIGAN.

V.—QUATERNARY SYSTEM.

(¢) Soil =Peat, Marl, Calcarcous Tula, Bog Iron ore, Ochre
Beds.

(b) Lake and river terraces, and other phenomenn of altered
drift; Lignite beds of lakes Michigan and bupenor;
Bulu.d tree trunks.

(a) Boulder Drift; Diluvial strim.

_ IV.—CARBONIFEROUS SYSTEM.
16. Woodville Sandstone, 19 feet; Jackson, Woodville, Barry,
Shiawassce county; Lyons; Tuscola county, &e.

15. Coal Measures, 123 ft.; consisting of ‘

(¢) Bituminous shales and clays, 40 fu.

(d) Black band, pas-ing into black limestone, 2 ft.

(¢) Bituminous and Canucl coal in ong or more scams, with

aggregate thickness of 3 to 11 {t.

(b) Fire clay and Sandstone, 23 It
(a) Shale, Cluy, Sandstone and thin scams of coal, 50 ft.

14. Parma Sandstone, 105 {t.; Jackson county and salt borings
at Saginaw.
18. Carboniferous Limestone, 66 fee!:
(¢) Upper, 10 ft.; Grand Rapids, Bellevue, Parma, Spring
Arbor, Wild Fowl Bay, Charity Islunds, Pt. au Gres.
(b) Middle, or Red Layer, 5 fect; Grand Rapids, Bellevue,
Sandstune, Spnng Arlor.
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« (a) Lower, 61 feet: seen at most of the above localities.
Beccmes arenaceous below.

12. Michigan Salt Group,'184 feet:

(¢) Carbonaceous and argillaceous shale, gypseous and pyn-
tous marls.

(b) Shales, marl, magnesian and silicious limestone, and:
thick beds of gypsum. The shales lmpregna.t,ed with
salt,

(a) Saliferous shales and alternating arenaccous limestones,

11. Napoleon Group, 123 feet:

d) Shaly micaceous sandstone, 15 feet.

Ec) Napoleon sandstone, 18 feot highly saliferous in many,
localities; N apoleon, Grandville, Rush lake, Pt. aux’
Barques

) Shaly micaceous sandstone, 15 feet: Salt borings.
a) Clay or shale, 15 feet, [mare than 64 feet at East Sagi-
naw (1) ]

INT.—DEVONIAN SYSTEM.

10. Marshall Group, (Chemung,) 159 feet:

(c) Reddish, yellowish and greenish sandstones, 147 feet:
Marslmll Jonesville, Hillsdale, Battle Creek Holland,
Pt. aux Barques.
). Shaly micaceous sandstone, 10 feet: Jonesvillo, &c.
gb) Conglomcrate, 2 ft.: Grindstone Quarries, Pt. aux Barques.

9. Huron Group, (Portage), 224 feet:

(d) Fine bluish gritstones, 14 feet: Pt aux Barques.

(c) Shales, limestones and flagstones, 18 feet. The Kidney
Iron clays of 'Branch county are supposed te belong
here. Shore of Lake Huron, below Pt aux Barques;
Branch, Calhoun, Kalamazoo and Lenawee counties.

) Green shale, 10 feet: Grand Traverse Bay.
8) Black bituminous shale, 20 feet: Sulphur Island, Squaw
. Pt, Grand Traverse Bay.
8. Hamilton Group, 55 feet:

(¢) Crystalline limestone, with included lenticular clayey
masses, 23 feet: Partridge Pt., Little Traverse Bay.

(b) Argillaceous limestones, emincntly fossiliferous, with al-
ternating shales, 17 ft.: Partridge Pt., Little Traverse
Bay.

(a) Black bituminous limestone, 15 fect: Carter’s quarry,
near Alpena; Thunder Bay Island, Little Traverse
Bay.

7. Upper Helderberg Group, 854 feet:
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-(€) Brown, bituminous limestone, 76 feet: Monroe, Presque
Isle and Emmet counties. :

(d) Arenaceons limestone, 4 feet: Monroe county, Crawford’s
quarry.

(¢) Oolitic limestone, 35 feet: Bedford, Raisinville, &c., Mon-
roe county; Mackinac,

(b) Brecciated limestone, 250 feet: Stony Pt., Pt. aux Peanx,
Mackinac and vicinity.

(a) Conglomerate, cherty, and sometimes agatiferous, 8 feet:
Mackinac, Sitting Rabbit.

IL.—UPPER SILURIAN SYSTEM.

, & Onondaga Salt Group, 37 feet:

(d) Chocolate colored limestone, 10 feet: Monroe county,
Mackinac.

(¢) Calcareous clay, 8 feet: Bois Blanc.

(b) Fine, ash colored, argillaceous limestone, with acicular
crystals, 14 feet: Monroc county, at Montgomery’s
quarry, Ida; Otter Creeck and Plumb Creek quarries;
Mackinac; Round and Bois Blanc islands.

(a) Variegated, gypseous marls, with imbedded masses of
gypsum, 10 feet: $t. Martin's islands; Little Pt. au
Chene.

5. Niagara Gfoup, 97 feet:

(9) Thin-bedded brown'limestone, 6 feet: south side Drum-
mond’s Island.

(f) White, massive, crystalline limestone, 20 feet: south and
southeast sides Drummond’s Island; coast west of
Detour.

(e) Rough, vesicular limestone, 6 feet: east end of Drum-

. mond’s Island.

(d) Limestone, in thin broken layers, 8 feet: Ibid.

(c¢) Limestone, geodiferous, rough, crystalline, 45 feet: Ibid.

(b) Limestone, hard, gray, crystalline, T feet: Ibid.

(a§ Arenaceous limestone, 5 feet: Ibid.

4. Clinton Group, 51 feet:

(¢) Argillo-calcarcous limestone, very: light colored, and
evenly bedded, 14 ft.: E. and W. ends of Drummond’s
Island.

(b) Argillo-calcareous limestone, dark, containing geodes and
gashes, 3 feet: N. K. side Drummond’s Island.

(a) Alternations of argillaceous, bituminous and calcareous
limestounes, 34 feet: Ibid.
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I.—LOWER SILURIAN SYSTEM.
\

3. Hudson River Group, (observed,) 18 feet:

Argillaceous limestone, filled with fossils in the upper:
part, 15 feet: N. side Drummond’s Island.
Bluish-gray subcrystalline limestone, (observed,) 3 feet.

3. Trenton Group, 32 feet:

(€) Dark blue, subcrystalline limestone, with 38 feet of dark-
dreen areno-calcareous shale above, T feet; North side
Drummond’s and St. Joseph’s Islands.

d) Dull-gray limestone, hard, silicious, 2 feet. Ibid.
¢) Blue, argillaceous limestone, 9 feet: Ibid.

(b) Limestone, dark, bluish-gray, with partings of green

) shale, 12 fect: Ibid.

(a) Limestone, gray, silicious, resting on quartz, 2 feet: Sul-
phur Island, north of Drummond’s.

1. Lake Superior Sandstone, (Potsdam), at the Sault, 18 feet.

Total observed thickness of the Paleozoic rocks, 1,725 feet.
Actual thickness probably 2,500 feet.






CHAPTER V.

Zables of deep borings in the State, with an exhibition of their
Geolugy.

Refercnces have frequently been made to borings that have
been exccuted in our State, in scarch of salt, coal or other val-
uable products; and isclated facts, obtained by such borings,
bave, in many instances, been incorporated into the preceding
chapters. In the present chapter, I present connected and com-
plete statements of the kiud of rocks passed through, in most
of the deep borings of our State. It has not been thought best
to present these records in all their details; 1 have, therefore,
greatly condeused them, taking care, however, to mention every
important change in the strata. The first column in all the
tables shows the depth of the well at the upper part of the

. stratum named in the last column. The second column shows
the thickness of the stratum. Whea the several strata which
constitute a formation or group,-are passed, a line is drawn
across the second column, and the total thickness of the forma-
tion or group is entered opposite, in the third column. The
table at the end is a summary of the whole.

I.—ARrtesian WELL ar Derroir.

[“During the years 1829-30, the Hydraulic Company, with &
view of supplying this city with spring water, commenced snd
completed, (although without gaining the object intended,) an
artesian well, near that point where Wayne Strect intersects
Fort Strcet. This point is elevated 36 feet above the level of
the surface of Detroit river. 'The werk was conducted under
tho dircction of A. E. Hathon. In the North-western Journal
for April 21, 1830, an article was published from the pen of
that gentleman, of which the following is an abstract of the
strata and depth, in the words of the article to which allusion
is made:"—Dr. Houghton's Noles.]

~
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a |88.|24, .
Depu|2F § §g§ DESCRIPTION OF ROCKS, &o.
28 |8s”
¥t Ft. Ft.
0| 18 « aater Ry > [ Marly. "~ Ebughtmn.]
138 2 150] < Common bg-ch sand, w! l.h coarse grnve‘ ”
180) r'Oan limestone.’”” [Probably Holderberg and Onondagasalt greup
— together.—W.]
250 2 ¢ Gypsum and Salt.””
8 ‘* Compact Lime.” [Probably Niagara limestone.—W.)

II.—Srare Satr WEeLL, GrRanp Rarips. Sec..3, T. 6 N,, 13 W.
Condensed from the records kepd under Dr. Houghton’s direc-
- tions. Bored in 1841-2. :

Py 0 &
N EEAHEP
Dapth _g&.g g8 DESCRIPTION OF ROCKS, &c.
o Ef- Elay
¥t. Ft. Ft.
© 0 40 © Alluvial, &c., 6-8 fect clay, thin sand aad gravel. .
40 1 “Clay;"” Gypsum 63 feet.
47 1 o Vory hard rock d to be ho ”
48 18] ¢ Clay’’ and ¢ slate” n.lt.ernnu'ly, wlth 1-3in. ‘‘hard rock,” several
21 times recurring in tho lower 4 feet.

61" 100 < Snndrock,’” ‘¢ hard.”” At 68 foct, a spring, water brackish, cavity s -
in.; qamdrock continuing; mfur, with numerous mvules, brine

: strengtheniag; rock harder at 104 ft.

170 9 “ Mlxturu of c.lny nnd sand—quite hard.”

. 179 b 123 ‘“Clay slate.

184} 101 Hard -.nﬂmck 19 ft.; cavities, wnu very salt; ‘goft sandrock’ et
204-244 f1.; 'very bard at 245-246 7-278. At 265 foet, brine
ovaMIowlng profusely, and lncrusln( to 284 foet.

286 2| ¢ Bluo clay.” ¢

287 20 ‘¢ Common sandrock.’’

307 %4 ‘¢ Ash colored clay and sandrock,’”’ ¢ about equal parts.”

331 12 o ‘¢ Sandrock, quite hard.”’

16!
343] 130] 130|‘“Clayrock.” Water doubled at 861, and somewhat stronger. From
. 417—421 very soft like biue clay, then a few black gravel ltonu, thon
478 i Chyrock » Continuing.
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IIL—Lyoxn’s Saur WELL, GraND Rarme, near Bridge St. Bridge,.
commenced January, 1840, and finished Dec. 25th, 1843, con-
densed from records kept under the direction of Hon. Lucius
Lyon.

égg DESCRIPTION OF ROCES, &o.
=3
=%
.

Limerock, lower 9 feet geodiferous. :
¢ Yellow sandrock.” [Probably lower arenaceous beds of the lime-

stone.]
46 u“ m _"
¢ Coarse, reddish -':drock." with -
Arglilacoous beds, interstratified peeous deposi
‘* Very bard, sbarp-gritted, bluish SARdrock." At 16 foot, fresh spring.
¢ CIA‘Lmrock' “ First indications of salt.”
Argl beds, sometimes ‘¢ sandy,” [pyritous grains,] sometimeg

gypseous.
‘¢ Hard sandrock.’”” (These layers are also called ‘ waterlime.”’]
Clayrock. ,

3androck, varying from ‘‘adark’ and ¢ hard,” to ¢ white’ and * soft »
(199 feet); dark blue (216) ; coarse, loose and reddish (348). Ca
of 6 inches, and great spring of water at 2643 feet.

‘¢ Clayrock, intormixed with fine particles of sand.””

BaBowl ol

=1

1n

118|
|3androck, varying betwecen ¢‘ hard,’” ¢ coarse’’ and ‘¢ loose.»
‘¢ Clay and sandrock of about equal parts.”’

¢ Sandrock, coarse, lvose,—of about an ash color.”

¢ Clay and n.ndrocﬁ of about equal parts.”

17 *¢ Coarse, loose sandrock ;'’ water doubled, and salter.

214[Clayrock. Que foot of sandrock at 496 feet.
Clayrock continuing. Temp. of water in well §03¢ Fah.

19
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v ~ScreNER’s Saur WELL, AR THE Ramroap Drror, Graxo
Rirms. Bored in 1859-60. Notes farnished by James Scrib-
ner, Esq.

At
Dagfth DESCRIPTION OF ROCKB, &o.

portion of the Carboniferous Limestone below the ¢ Red Layer.”

oomru:t.
imestone, called here ¢¢ Waterlime.'’
strata with occasional beds of limerock,and coarse and
grained layers of sandstono, from 1% 5 feet in "thicknees. . - Y
rocks, somewhat hat harder. First ndications of salt.” The
series saliferous, gypsiferous and pyritiferous. Ooculoml
of sandstono and limestone.
ferruginous and pyritous rock, exceedingly hard.

porous, with salt water.

continuing.
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V.—Powkrs axp MartiN’s Satr WriL. Grand Rapids, helf mile
N. W. from Scribner's Well. Samples of the borings were
furnished for examination by Mr. A. O. Currier.

At ég |8 E .
H .
no&cng -!g g DESCRIPTION OF ROCKS, &0.
i
Ft.
o Superficial materials.
Limestone, llgh'. grayish buff, fine ‘grained, with small dlnemlnlhd
cryuhll spar.
arenaceous limestone, passing above and below into the gray
llmestono

Limestone, gray above, then somewhat pyritiferous, with alternating
40] shaly la.ym Toward un bottom, becoming arcoaceous, and in

e, black mz cn'bomuonl, with grains of pyrites; becoming more
arcnaccous below.
Clay, light colored em;rvuclng
a.y"m, with nodules of K]I’llﬂ, and some stroaks of a white, pul-
¢ substance, w eflarvesces.
Shale, dark greemish, lomewlnt indurated.
Clay, unct , pyrilous, ar
Shnly grit, dark, cari
Flre-clay, wlth streaks of uno'y psum.
Shale, PY tous, arenaceous, gypsiferous—sometimes greenish.

shl.le wuh fragments of chert and streaks of gypsum. Lower
portlonhg ly gypscous, and then dark brown.

Shale, abounding in quartzose sand. Botween 131-b foet, highly gyp-
seous.

Sandstone, dark, shaly, vory fine.

Shale, wltﬁgypsumm sand. Mu&m Below this, alternating

100 chy and shale, both abounding in grit.

Siliceous llmeaumo, wvery hard. meter 100°, the supply being half
mmfmnu It {s not thought that lnybrlnn was obtalned

oot
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VI.—Borrerworrs’s Saur Werr, Grand Rapids, at his Foundry,
Notes furnished by R. E. Butterworth, Esq. Bored in 1860.

At ‘
r?h g DESCRIPTION OF ROCKS, &o.

-

ft.; soft sandrock, § ft.; limerock, 1f%.; clay siate, 118.;
hard, 5 ft.
nndrocﬂ,soﬂ.

, Tft.;°shale, 8 ft., fresh water; limestone and clay alternately, 15
Brown, hard limestone,’”’ filled with spar. First salt.
Varying argtllweoun strata, all saliferous, with occasional beds of gyp-
sum.
hard limerock, with

strata, with muc xypsnm Brine 01 gal. to bushel of salt.
At 146 ft. brine 6°, Beaume, tomp. 50° Fah.

bluish-gray. Water increasing.
gray. Water suddenly gushing up at the rate of 850 gallone-
8al. 20° to 26°.
‘ with shaly partings. Sal. 20° to 26°.
' and flagstones.
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VIL—Sarr WeiL or Ixpiax M Creex Sawr Co.  Grand Rap-
ids, 85 rods N. of Powers and Martin's. Bored in 1880.
Notes furnished by Ball, Clay & Co.

At L
Deptn DESCRIPTION OF ROCKS, &c.

sand, &c 'llhthcbuchyum {This well seoms %o
have struck a fissare in the limestons, or & piace where the ltme-
| stone had been entirely denuded.]}
. white,
shale.
rock.
! ‘menllyldl. At 198 foot, first brine.
|
‘ ‘""“ calied, conslsted of grains and
i ]
plrrllﬁg—n w‘h&v,- aPowers &
llmn‘lwo

: &ndroek"cxl.rem bard. [Supposed 60 bo the bottom of Powers
| | &hru:l‘lwe ]l,

-ndroek "
sandrock.’’ ([These are probably the ‘! Waterlime’ layers.}

soft. g'_hn,lnwh‘ 10 gallons per minute,at 19° 8al. &8

5
and

‘androck.

Black Iron-sand.

Jandrock.

3treaks of clay and sandrock.

Discharge of water, 138 gallous per minute.
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VIIL—J. W. Winpsor’s Saur WELL NEAR GraND Rarms. Lo-
cality—fraction No. 1, Sec. 12, T.T N, 12 W. Notes fur-
nished by Mr. Windsors Supermtendent of operations. Well
bored in 1860.

At
De&t.h DESCRIPTION OF ROCKS, &c.

8 in. clay and gravel at 53 ft. Drill went down rapidly 16

- at BTt
with blue below, underlain by 8 in. hard limestone.

bard, yellow and gray.
and clay.

and m.
clay and abales, with black streaks. .
alternating with shale of varying bardness,and cooasionally -

shale.
shale. First brine at 164 feet.

clay, very salt, underiain by black, ealt shale llurnﬂh(

mmm
very lnnlmudwuh clay and gypsum. Ehale below.
pyrltl!brmroet with gypseous clays.

at 269 ft.—30° at 278 ft.—17° at 819 ft.
followed by clay, with some very bard streaks.

white. Sal. 31° at 391 ft. The overflow, 84°.
sandrock, fine. Brine remaining the same.

continuing. Discharge of water about 35 galions per minute.
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IX.—Drer Borive ror Coar. S. W. } N. W. } Sec. 86, Sand-
stone, Jackson county. Notes made mostly from samplel
preserved by John Holcroft, Esq. Greatly condensed.

At 8§ § .
m&m §§§ gg_é_’ DESCRIPTION OF ROCKS, &c.
28 By
Ft. Ft. Ft.
0 4 Superficial materials.
[} % ", Sndnone, varying from nearly white to yellow and ochreous, mostly
8 15 ume:w:w smeoonl (8 feet,) followed by ochreous samlistone, argfila-
ego:s:nndnwm 8 foet), ulc;h:o?-:ldnm.wlm nre;.t:
eet), cherty limestone oo which come un
( Zr' ous limestone. ( ),
48] zt:m, ught bm!n' argillacesus, micaceous, with partings of
88 Limestone, brownish, siliceous, with green blotches (4 iu.); shale, bin-
33|  ish dark (8 in.); imestone arenaceous hgmmm an)
00 8 Argillaceous strata, not mrveoch;& with ds of -h‘u.,
ﬂmm ending wi of unctoous cla; .
2% 1 o 'murw'p.bbls [t tcu),mllnwul)ym&.“
and ironston
102 1 © Chert (6 feet); M with pyrites (1 foot).
100 [ Sandstone, bluish- whlu quartzose—a powerful water-courss at 14%
>/ at 166 foet. nm‘ lower balf, less uathrm, by
03 20 1 Clay, coarsely mnwemu then finer. » conrmer
223] o Arenaceous strata, with occasional thin argillaceons partings; powerfnl
mmouneshmmtmd 278 feot; ending ta & Yery hard seag- -
27 Sandrock continuing.

X.—HiBBarp’s ArTEsiAN WELL, Jackson. Notes furnished by
William Walker.

a 9. 1
Depth £ § § ‘ DESCRIPTION OF ROCKS, &o.
of 5: 3

some overlying soil).
slate.” [Argillaceous micaceous sandstone?)
kidney X
black ‘,x::hunlnm
conmnln& ironstone above, and becoming ﬂro—clly at bottom.
of fino and ¢ eherty’’ sandstone, with bluo and light color~

ed ¢ which may have been a fine argillaceous sandstone.
varying from coarse to fine.

continuing.
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XI.—Easr Sacivaw Sarr Co’s WeLLs. About § mile north east
from the center of town, on the river, nearly epposite Carrol-
ton. Condensed from records kept by G. A. 1.athrop, M. D.
Bored. in 1859-60. -

At
D.&th DESCRIPTION OF ROCKS, &c.

/Alluvial and Drift materials. Salometer 1°.
Brown sandstone, with angular grains. Temp. 47°; S8alometer 3°.
first then light.
arenaceous Fire-clay 7] and 8 or 4 ft. of Coal
buumlnou
seams of Ceal.
, Sal. 14°. Diacharge 80 gallons per minate.
White sandstone.
umo embracing 6 beds of ‘¢ sandstone,” from 6 in. to 3 ft. thick,
mmmm),mmm;hnmm
wuh
Sal. 20°.

with intercalated mom_on. thick. Sal. 44°-00°.
‘sandstone. [ Waterlime’’?] Sal. 64° at 568 ft.

shales.
blue sandstone, I[.‘ Waterlime’’ 7] 8)¢ ft. shale at §003¢ 8.
e ! : e, with mcuhrn ,“l‘lhl- %

3and; ,hard, b ing micaceous—at 610 ft. oalcareous.
Dark shales.
Limestone, hard, browa.

of first well.
shale.
shale.
shalo.
Bluo shale.

of second well.
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CHAPTER VI.

ECONOMICAL GEOLOGY.

It is undoubtedly contemplated, that in the presentation of a
final report upon our geology, prominence shall be given to the
economical materials furnished by the earth’s crust, embracing
an explanation of the principles concerned in searching for
them, plain practical rules of procedure, the best methods of
extracting, purifying and preparing them, and the uses to which
they may be applied. '

In the preceding descriptiens of our formations, I have, in
many cases, made allusion to the uses to which the various
rocks and mineral products of the Lower Peninsula seem to be
well adapted; and as a general statement, I do not deem it
best to do anything more than,this in the present report. In
regard to the leading mineral interests of the Lower Peninsula,
however, it may be expected that I should furnish, even in a
report of progress, a greater amount of data for the practical
guidance of those interested. For the purpose of presenting a
view of the variety of our mineral resources, I subjoin the
following table: '
CLASSIFIED LIST of Products of the Economic Geology of

the State of Michigan, and of subjects connected with their
description.

1. Mwraruo Onms.
1. Ores of Irom.
a. Iron Pyrites. J. Bpathic Iron Ore.
b. Mispickel. ¢. Manufactured Iron.
c. Magnetite. A Associated Minerals.
d. Hsematite. 3. Copper and i3 Ores.
Specalar, a. Native Copper.
‘Micaceous. b. Copper Pyrites.
Red. ¢. Erubescite.
Red Ocher. d. Gray Copper Ore.
Red Chalk. e. Chrysooolla.

JasperyClay Iron. J. Copper in process of Manufacture.
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Clay Iron Stone.
Lenticular Iron Ore.

e. Limonite.
Brown Hmmatite.
Yellow Ocher.
Yellow Clay Iron Stone.
Bog Iron Ore.

1. Bitaminous Coals.
2. Cannel Coals.
8. Associates of Coal.

REPORT OF THE

g. Associated Minerals.
8. Silver and ils associates.
4. Lead and {is associates.
5. Other Metallic Ores.
6. Fluaes wsed in the reduction of Ore.

II. CoaL.

4. Cokes.
6. Gas.

ML BuiLoing Sroxss.

‘1. Syenite and Granite.
2. Sandstones.
3. Limostones.

4. Gypsum. -
5. Marble.

IV. MaTRRIAIS POR CEMENTS.

1. Quicklime.
2. Waterlime.

8. Gypsum.

V. MATERIALS POR ORNAMENTAL PUmrosms.

1. Gypsum.
3. Marble.

8. Chrysocolla.
4. Agate, &o.

VI. Marzriars For Parxrs.

1. Ocher.
3. Manganese.

1. As a fertllizer.
‘S. As a cement.

1. Geological relations.
2. frine.
8. Balt.

1. For Fire-bricks.
2. For common Bricks, Tiles, &c.

X

1. For Mortar.
2. For Glass.
8. For Moulding.

" 1. Materials for Grindstones.
2. Matorlals for Whetstones.

3. Ferruginous shales."

VII. Grrsox.

3. Kor architectural purposes.
4. For ornamental purposes.

VIIL 8arr.

4. Sections of Borings.
5. Statistics and Caloulations.

IX. Cravs.

8. For Pottory.
4. For Pipes.

SAND AND GRAVEL.

4 For Bricks and Walls.
5. Stationer’s Sand.

XL Grrmsroxss.
3. Materials for Honos and Olistones.
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XII. LITROGRAPEIC SroNms.
XIII. MATERIALS YOR RoADS AXD WaALxs.
XIV. Sons.
XV. MATERIALS POR IMPROVING THR SoIL.

1. Gypsum. 4. Brine.
3. Marl. . 5. Sand.
3. Peat. 6. Clay.
XVL. Wxuis AXD SrrinGa.
1. Common Wells and Springs. 8 Mineral Wdters.
S Artesian Wells. .

Most of the materials embraced in the above enumeratiom
are of the very best quality; and when the union of capitak
and intelligence shall have brought our resources to such a
degree of development as they admit, Michigan will be seen to-
stand among the leading States in point of mineral wealth.

COAL.

Many facts have already been stated which have a direct.
economical bearing upon the search for coal. A few sugges-
tions may here be added:

1. The occurrence of fragments of coal in the soil, or in ex-
cavations for wells, does not prove the existence of a coal seam-
within many miles,; as the outcropping edges of all the rocks.
have been broken up, and the fragments distributed toward the
south.

2. In the examination of loose fragm8nts, it may be remem-
bered that the nearer we approach the outcrep of the solid.
seam, the more abuidant the fragments Lecome, especially the
finer ones, while at the same time they are less equally distribu-
ted through the soil.

8. The eecurrence of an extensive nest of fragments may

result from the destruction of a former small outlier of the coal
basiny and may be detachéd many miles from the principal
seam. .
4. When an outcrop is actually found, it will frequently be-
secn to dip awey from the coal basin, as if bent down at
the margin. The miner should not be misled by this peripheral.
dip.
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5. Such seam will be found, generally, thinner than at points
nearer the center of the basin.

6. The coal will be found much changed and deteriorated by
the action of the elements. The quality will be found to be
improved at increased distances from the surface. '

7. The structure of our measures is such that it is useless to
dig or bore anywhere to a greater depth than thirty feet below
any seam of coal two feet thick. All the rest, if any, will be
embraced within that distance.

8. It should be remembered that there are black shales below
the coal as well as above.

9. It should also be remembered that the overlying (Wood-
ville) sandstone is not easily distinguished from the underlying
(Parma) sandstone, while these two sandstones arc essentially
distinct—sometimes 123 feet apart, and sometimes, on the bor-
ders of the coal basin, only 15 feet apart.

10. At any point favorably situated in other respects, lying
a few miles within the circuit which has been traced out, pro-
ductive coal seams may be confidently sought for.

11. The great practical difficulty in working them will be
found in their situation below the general level of the sur-
rounding surface, so that the shafts and drifts will contain
water. By using ggod judgment, however, locations can be
selected sufficiently high to obviate any serious annoyances
from this source.

12. Care must be exercised against %eing misled by the
black bituminous shales of the northern part of the peninsula.
They burn freely, and closely resemble the coal shales; but
they lie five hundred feet below any seam of coal.

The qualities of our coals have uot yet been scientifically
tested. It should -be deme. The following, the only chemical

.analysis in my possession, is said to have been procured in
New York, by Mr. Hayden, of Jackson, upon a specimen of can-
nel coal, from*%he shaft of the Jackson City Co.:
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‘ Analysis of Cannel Coal from Jackson.
Carbon, .......ciiiiiiieiinineans ceieseseneianas cees 4D

Volatile matter,....covviiiieiiieieeerocesnsnanncens .o 49
Ash,. ..ottt Ceeeraseeiiecenaas Ceenees 2
Water, . ...ooiiiieiieiiiiiieeitcncnanas Cetetaeraaans 2
Sulphur,.ceeeet i iiiiiiiiiis tiieetii it e 2

100

Of the bituminous coals, several qualities may be easily dis-
. tinguished by inspection. Some samples, too bareleasly quar-
ried, retain a considerable quantity of pyrites, which, on heat-
ing, gives off its sulphur, which becomes an annoyance in
domestic use, and a positive detriment for mechanieal purposes.
Other samples, taken at points near the outcrop, possess little
solidity, and present, to some cxtent, the appearance of mineral
charcoal. These samples, besides their liability to contain sul-
phur, possess little durability in combustion, and but low heat-
producing propertics. Still other samples, taken from the mere
solid portions of the seam, present a degree of lustre, hardness,
homogeneity and purity, which entitle them to a place in the
very first rank of bituminous coals It is evident that our coals
ought to be judged from the character of these decper-seated
portions of the seam.

Ooal bas been mined at several points in the vicinity of Jack-
son. At Woodville and Barry, the work has been prosecuted
with great energy and perseverance. At the latter place, drifts
have been carried in from the outcrep. I am informed by Mr.
Penny, one of the Directors of the company, that they are now
taking out about five hundred tons of coal per month, and that
it sells readily at the following prices :

Prices of Stevens’ Ridge Coal, per ton.

COARSE. NUT. SLAOK.

Deliveredon M. C. R. R. Cars, $2 50 ...... $200...... $0 10
o M.S.R.R « 300...... 280 ...... 130

“ toorderin Jackson, 3 50 ...... 300...... 1 50

“  atthe mine, 25 ...... 295 ...... 1 50
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This coal is said to burn very freely in stoves and grates,
anl to be free from “clinker.” The “Nut Coal” and “screens
ings” are excellent for making steam, and are used quite exten-
sively by blacksmiths. The gas-producing properties of the
coal are good According to a certificate of John Murray, Su-
perintendent of the Jackson City Gas Co., an extract, taken at
random from the Register of the works, proves this coal to pro-
duce, on an average, 3.83 cubic fect of gas per pound of coal;
and as the records were kept while the retorts were in a leaky
condition, Mr. Loomis, one of the Directors of the Gas Company,
certifies that the real production of gas was not less than 4.20
cubic feet per pound of coal. The gas is very rich—a fact of
a8 much importance as the quantity produced—having from 26
to 50 per cent. more illuminating power than that made from
“Willow Bank,” and some other Ohio coals. The quantity of
lime necessary for purifying the gas, is about two bushels per
ton of coal. The yield of coke is said to be about forty bushels
per ton " of coal, and is of a good quality. With proper ovens,
it can be coked to advantage.

According to information from P. E. Demill, Esq ., Superin-
tendent of the Detrvit Gas Light Co., 6850 lbs. of coal “from
Jackson Co.” produced 29,400 cubic feet of good illuminating
gas, showing a yield of 4.29 feet to the pound of coal. He
also obtained from the same quantity thirty bushels of coke,*
weighing twenty-nine lbs. to the bushel, the standard weight
being thirty-two lbs. to the bushel. This experiment was made
in 1857, at a time when the quality of the coal taken out would
be likely to yield a lighter coke than the coal at present
obtained.

At Woodville, a shaft was sunk about 90 feet, and chambers
have been excavated in various directions from the bottom of
the shaft. A large quantity of coal has already been taken
out. '

¢] cannot avoid Ihlnklng Mr. Demill means to say thirty bushela per lon of coal used. Mr.
Holcroft certifics that he gets forty bushels per ton. It may be added that thirty to forty
‘bushels per ton of coul is the usual yield of coke from the English gas-| produclng coals (Clegg
onCoal Gas, p. 121, &c.) The amount of coko is inversely as the amount of gas.
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The Woodville mine was first opened in 1857. It proved, en
working, to be located within a small basin about 500 feet in
diameter, the rise of the coal to the outer edge being about
eleven feet. Within this basin the coal is intersected by nu-
merous faults, which cause a deterioration of its quality for
several feet on each side. On extending the working of the
mine, however, beyond the rim of the basin, the seam of coal is
found to have greater regularity, compactness and purity. In
eonsequence of the peculiar locality of the mine, the company
have been obliged to deliver a grade of coal somewhat impure,
but the present werkings are bringing out an article of improved
quality.

The coal of this mine is used with success beth for domestic
angd steam purposes. It ignites frecly in an open grate, emits
a cheerful flame, and produces as much heat as any, other bitu-
minous coal. It is used for heating the Insane Asylum at Kal-
amazoo. It is also declared to be a superior article for gener-
ating steam. The screenings and refuse are used for engine
fuel at thé mine, and are taken by blacksmiths for their use to
the distance of twenty miles north and south of the railroad.

This coal makes a good coke for locomotives, malt houses, &c.,
but for want of facilities for making it in large' quantities, the
coke has not yet been tested in furnaces for the manufac-
ture of iron. There can be no doubt that for gas purposcs this
ooal would be found similar to the Stevens’ Ridge coal.

I am under obligations to John Holcroft, Esq., for partieular
information respecting this locality.

Mr. Alexahder McArthir has taken large quantities of sur-
face coal from an outcrop near Corunna. This coal bab long
been in request for blacksmithing purposes. Recently Messrs.
Frazer and Stanton have sunk a shaft at a point where the coal
lies several feet from the surface, and below the thinned pro-
longation of the Woodville sandstone. Accounts state that
they are now daily sending several tons to the Detrvit market.

The gas producing properties of the Corunna coal were also

81
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tested by the Detroit Gas Light Company, in 185T; but as any
coal taken out at that time, necessarily came from the immedi-
. ate outcrop of the scam, the result of the trial would throw no
light un the permunent qualities of the seam.

1t is obvious that Michigan has a very great interest in the
development of this resource. Her furests are rapidly receding
before the axe, and the demand for coal is yearly increasing.
‘The amount of coal introduced into Detrvit from Cleveland and
Erie during the present year is stated to be about 26,000 tons ;
and this has not equaled the demand. The consumption, never-
thelens, in consequence of the supply held over from last year,
has been 33} per cent. greater than for 1859. This amount, at
$5 per ton, gives $130,000 as our annual tribute to the coal
mines of Ohio and Peunsylvania, through the Detroit markes
alone. '

MATERIALS FOR PAINTS.

Ochre beds are found in Jackson county, embraced in the
Woodville Sandstone.

At several localities, ochreous deposites from springs have
been found existing in such quantity as to justify attempts ad
establishing a-business. The N. E. } of Sec. 21, Sharon, Wash-
tenaw county, on the land of J. Townsend, is one productive
locality. The deposite cuvers about 16 squnare rods, and is
scven feet deep. Aunother deposite covers three acres.

Au extensive deposite of a black substance, supposed to be
oxyd of manganese, occurs on the same farm, at the depth of
two feet beneath a bed of peat. It is 14 inches thick, and
covers an area of two or three acres. Mr. L. D. Gale, of Grass
Lake, has used this paint quite extensively on carriages.

Feriuginous and chocolate colored shales occur at numerous
Jocalities in the cual measures, and might undoubtedly be made
to affurd a good mineral paint. A paint of this kind has been
used for outside work at Lansing, aud has stood well for two
years.
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GYPSUM.
So much has already been said of the geographical and geo-
ioglcal position of the gypsum of our State, that I only add &
few memoranda.

The following analyses were performed, at my request, by
Prof. L. R. Fisk, of the Agricultural College:

Grand Rapids

. Gypsam. Ohio Gypsum.

Water, ....ococveennn Ceeeierreeenanes 20.8445 20.8631
Bilicicacid,.........coiiiiiiiiiiiians Trace. .0335
Alumina and Oxyd of Iron,............ .5354 .1626
Sulphuric acid,....cooviiiiiit 46.2257 45.8308
Lime, ...covtinniiiiiiiiiimencnanaans 32.03%6 81.5648
Potassa,....cooo0eivennne venacnnnns L2115 .2616
Boda, cooiiiiiiiiiiiiiiiie e .0140 .0944
Chlotine, ............ B PN .00178 .0050
Total,....cooiieeiiiinens . 99.8774 99.4098

The above statement dues not exhibit at a glance, the coms
parative purity of the two products; we therefore calculate the

following further results:
GrandRapids.  Oblo.

Lime, 88 8bOVO,. ... .vveenrreneeanenns 33.0385 31.5628
Sulphuric acid required for this,......... 45.7696  45.0897
Water required for these two,........... 20.5962  20.2908

Total hydrous gypsum,............. 95.4043  96.v448
Excess of sulphuric acid,...cooveevnnn.. .4561 .7408
Excess of water, .......ooeviiiiienenn. . 2453 .5728
Other comstitucuts, .....oooveivvvennnn. 1687 1.1581

Total as before, ........cvvvvvnnnn. 99.8714  99.4093

It thus appears that the sample of Grand Rapids gypsum
analyzed, contained only 1.5957 parts in 100, of impurities,
and the Ohio gypsum only 3.0573. Of these impurities, how-
ever, the sulphuric acid, potash and soda, are at least equally
valuable with pure gypsum. These ingredients amount to
.6816 in the Grand Rapids sample, and 1.1026 in the Ohio
sample, leaving for the residual, worthless cinstituents of the
former .9141 per cent. and of the latter 1.9546 per cent.

-
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The following analysis is said to have been made by Dr. 8.
P. Duffield, of Detroit:

Grand Rapids.  Opdo.

W ater, . ceeeeneenneenneeineeinneennns 19.00 ~20.70
Lime, ....coiviiiiiiiii i, 832.67 33.87
Salphuric acid,........coviiiiiiiii .. 44.44 45.95

Organic matter andloss,.................... 8.89 1,08

100.60 100.00

Here, on the contrary, the Ohio gypsum contains the most
sulphuric acid. It appears, however, that the quantity stated
for the Grand Rapids sample, is not sufficient to neutralize the
lime by 2.28. - \
- By unfair selection of samples, such analyses may be made
‘to show anything. The gypsum as it finds its way to the mar-
ket is a mixture of different grades. The only true test would
be an analysis of average samples taken direct from the mar-

. ket, not picked for the occasion. The samples sent Prof. Fisk
were nearly the best of each. It is but justice to say, how-
ever, that a large proportion of the Giand Rapids gypsum, is
equally fine with the specimen analyzed.

1 have been unable to ascertain the extent of the plaster
buginess at Grand Rapids during the past year. "While this

. report is passing through the press, I 'am furnished by Mr. -
Freeman Godfrey with some interesting facts relative to the
operations of a new company, aud I desire to stimulate othier
companies to a greater attention to their true interests, hy
making the following brief mention of the *Florence Plaster
Mills,” near Grand Rapids.

Last October Mr. Godfrey purchased 103 acres of land upon
Plaster Creek, upon the south side of Grand River, and at once
began extensive preparations for the qnarrying and grinding of
gypsum. At present the mill which has been erected is turning
out 40 tons of ground plaster per day, and Mr. Goedfrey intenda
putting in another run of stone next summer, and erecting a
building for the manufacture of stacco. The quarry is situated
in close proximity to the mill. The plaster is reached by strip-
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ping, 16,000 cubic yards baving been already excavated, and
1,200 tons of plaster taken out from a bed 18 feet thick. At
the present time from 60 to 100 tons are quarried per day.

The amounts of gypsum received at Detroit during the past
year are as follows:

Tons.
From Grand Rapids,........ecceieeniniieiiniinnss. 6,080 .
“ Sandusky, ....co00ciiiiiiiaan.s e ieeececanae 4,661

Total, .o oeeeeinnnnnnnnnenneceeeennnns eeee.. 10,691

Unless gypsum should be discovered in Monroe county, the
region along the Southern railread will continue to be supplied
friom Ohio; but the greater portion of the State will>soon be
supplied with gypsum of our own production.

BALT.

The manufacture of salt is rap.idly assuming & great degree
of importance to our State. 1f the geological indications on
which I found my opinions are not fallacious, we have the most:
magnificcnt saliferous basin upon the continent, east of the
Mississippi. As might be expected, too, the strength ef the
brine is proportioned to tho extent of the basin,

I omit any historical notices of the rise and development of
this juterest from the time when the State commenced legisla~
ting on this subject, in 1836, down to the present Many of the
disappointments heretofore experienced, might have been avoid-
ed by an obscrvance of such practical suggestions as are sub- .
joined: ,

1. The occurrence of a salt spring is a fact of no conse-
quence whatever, except in conuection with all the other geo-
logical facts.

2. Brine is found issuing at the outcrops of the coal measures,
the Gypseous Group, the Napoleou Group, the Marshall Group
aud the Onondaga Salt Group. In Ohio, it also issues from the
Coal Cunglumerate, the llamilton Group and the Hudson River
Group. .

3., Ouly two of these groups will be found, in our State, to
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produce brine of sufficient strength for manufacturing purposes;
and at present only the Gypseous Group is known to do this

4. Befure deciding on the indications of a salt spring, there-
fore, it is necessary to know from what geological formation it
issues. Here the elaburate investigation of tbe order and dis-
tribution of our strata, finds one of its applications.

6. Before the origin of the brine can be known, we must ae-
certain whether it fluws out horizontally at an ontcrop, or rises
vertically through fissures in strata overlying the salt rock. A
fundamental mistake, committed in the early explorations for
salt, grew out of the assumption that the brine of our springs
generally,rises through fissures, and may be sought by boring
in the vicinity of the springs.

6. Most of our springs issue at outcrops of saliferous strata;
so that the moment we begin tg bore in such situations, we find
ourselves beneath the source of the salt.

1. The suurce of the salt must be songht by traveling from
the spring toward the center of the basin, when, by boring
down, the brine may be expected in increased strength and
quantity.

8. Our saliferous basin extends from Grand Rapids to Sanilas
county, and an unknown distance toward the north. Within
this basin, the area covered by the Oual Mcasures may be taken
a8 the area underlain by saliferous strata of maximum produo-
tiveness.

A great deal of enterprise has been manifested in the estab-
lishment of the salt manufacture at Grand Rapids, and a fair
degree of success may yet be anticipated. This location is,
however, within three or four miles of the outcrop of the salife-
rous strata, and I have all along thought and stated that the
prospects were less encouraging than they would be farther
within the basin. The salt bearing strata lie here about 200
feet from the surface; but those who have been engaged in this
enterprise have been loth to shake off the old illusion that the
great reservoir of the salt lies at the depth of six or eight hun-
dred feet. They bave, therefore, in nearly every case, persisted
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in going down afler the *“lower salt rock” So far as I know,
the uniform result has veen a failure; though these explorations
have added much to vur knowledge of the geology of the State.
It will be understood, nevertheless, that by boring sufficiently
deep, the Onondaga salt group would be reached, and strong
brine might rise to the surface. Tauis formatiun lies about 350
feet below the bottom of Lyon’s well.

A company whose effurts were guided by James Scribner,
Esq., engaged in the first practical attempt to resuscitate the
salt manufacture at Grand Rapids. A well was commenced
Aug. 12th, 1859, and finished Oct 14th, being 257 feet deep,
and extending 56 feet into the Napoleon group. The well at
this time was discharging about 200 gallous of water per min-
ute, of such strengih that, according to Mr Scribuer, 224 gal-
lons would pruduce a bushel of sslt. A sample of the brine
taken at thbis timo was analyzed by Prof. Fisk, with the follow-
ing result;

Specific gravity .....o.iiiiiiiiiieeiienen 1.01758
Fixed coustituents,.............cooeenvnen. 2.33385 per cent.
Carbonateof Trom,. .....vvvvenveneennennns 0.00145 @
& Lime,......ciiiiiienennnn. 0.00473
“ Maguesin, . ocoviiiiiienenn.. 0.00084 .«
Free carbonic acid,.....covevivianniia.. .. 0.00603 ¢
Silicicaad, .. .. ooiiiiiiiiiiiiiinnn, 0.00025  «
Sulphate of Lime,............oo0ioia 0.13120
Chicrid of Caleiom,..ovvvviiiiiiiiiann.. 0.27641 ¢
Chlurid of Magnesium,...... . 0.037196 «
Chlorid of Potassiom,.......c.ccvveeenenn. 0.01561 “
Chlorid of Sodium, (Salt,) ................ 1.73696  «
Loss, ..ottt 0.08841 ¢
‘ : 2.33385 ¢

The above amount of solid constitucnts, if all salt, would re-
quire 290 gallons to the bushel. The actual per centage of
salt fuund, would require 892 gallons to the bushel. The impu-
rities are about 26 per cent of the solid constituents. Mr,
Scribner subsequen'ly |.assed a tube to the bottom of the well,
so a8 to eliminate the fresh water, and by this mcans, obtained
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a brine of considcrably greater strength. In February of this
year, I found it standing 5° Beaume, (20° Salorieter,) at tho
tempershire of 50° Fah.

In the meantime, borings had beer undertaken by the Grand
River Salt Co., (Powers, Martin and Leonard,) and by Mr. R.
E. Butterworth. The former, on the west side of the river,
pearly opposite Scribner’s, at the depth of 140 feet, found them-
selves in possession of brine which stood at 100° of the Salom-
eter. This, however, did not rise to the surface, and the supply
was found to be limited. According to information received
from Mr. Martin Metcalf, the phenomena presented by this well
are as follows: ’

“ When we first put in the pump, only about twe quarts per
minate were furnished, ranging .80° to 100°. Now, we can
pump one gallon in 16 seconds, for 24 minutes, before we feel &
tendency to vacuum; after which, we get 1 40-100 gallons per
minute. Now, if we let the well rest five minutes, we can
again pamp one gallon every 16 secunds, for 3} minutes, as
before, when we find a vacuum creating; and afterwards, if the
pumping is continued, we can obtain for half an hour, at least,
1 40-100 gallons per minute. I am told that 1§ gallons per
- minute have been obtained for scveral honrs together—in fact
a8 long as they have continued pumping—salometer ranging
from 80° to 86v.”* These phencmena are probably attributable,
a8 Mr. Metculf suggests, to the existence of a cavity holding
.about 11} gallons.

Mr. Butterwortl’s well attained a depth of abow 500 feet.
The flow of water from the surfuce was immense, being not less
‘than 300 gallons per minute. By means of an ingenivus ar-
rangement for stopping off the fresh water, Messrs. Metcalf and
Butterworth found the brine, at 325 feet, to possess a strength
of 23°; and they succeeded in obtaining a constant flow from
the top, of vne gallon per minute, of the strength of 20°, which
would require about 131 gallons for'a bushel of solid ingredients.

During the past seisun, two other wells have been bored.

¢ Letter dated March 16th, 1360
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That of the Indian Mill Creek Co., in the immediate vicinity of
Powers and Martin’s, was carried to a depth of 484 feet.” At
914 feet, brine was found at 19°, in the gypseous group, and at
995 feet, near the bottom of this group, at 27°. No increase
was gained in boring the next 159 feet.

 Mr. Windsor’s well is located three or four miles further
north. It has been carried to the depth of 466 feet. The
strength of the brine is stated to have increased sumewhat after
entering the sandstones beneath the gypseous group. At 391
feet, (in the Marshall sandstone,) the salometer stood - 1°. The
strength of the overflow was 24°, at the rate of about 35 gal--
lons per minute.

Mr. Taylor's well is located very near Scribner’s, but I have
received no data relating te it.

The manufacture of salt has commenced at Scribner’s. Wind-
sor’s, and the Indian Creek wells. Scribner erected a brush
house, or rather two of them, 12 feet apart. Kach house is 100
feet long, 30 feet high, and T feet wide. The brine is first
passed into & vat holding 82,000 gallons, from which it is
pumped by water power to the top of the brush house. From
here it falls slowly through six tiers of brush, resting on frames,
to the bottom. Thence it flows again into the tank, to undergo
the same operation. According to Mr. Scribner, one passage
through the brush house in favorable weather strengthens the
brine from 26° to 31°. During the process much of the iron is
precipitated. . )

* From the vat, the concentrated brine is conveyed. to two
vats, at the kettle house, each holding 8,000 gallons. Here a
little lime is added. From these vats it is conveyed in logs to
the 50 kettles.. After boiling some time in the seveu front ket-
tles on each side, the brine is tiansferred to four vats, each
6 Ly 8 by 2 feet, where it is allowed to stand four hours, and
precipitate & white substance, which is probably gypsum.
From here it is couveyed ifto the back kettles, and the evapo-
ration coutinued. As the salt falls down, it is skimmed into

22
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baskets and drained. The article manufactdred by this process
is white and beautiful. After standing sume months, a slight
deliguescence is perceived, but not as great as upon most of
our commercial salt. Experiment shows it to be peifectly fice
from gypsum; though, of course, rigorous analyses is requisite
to fully test its purity. I am not apprised of the results of ex-
periments on its preservative qualities. Two hundred and
thirty barrels have been maunufactured.

At the Indian Creek Co.s works the evaporation is conducted
in large sheet-iron pans. At Windsor’s, both pans and kettles
are employed. . .

The salt business of the Saginaw valley was commenced by
the East Saginaw Salt Company, who bored a well about three-
fourths ot a mile north-east of the village on the bank of the
river. This well penetra.ed the saliferous beds between 464
and 627 feet, and ended at 669 feet. The strength of the wa-
ter at different depths was as follows: At 70 ft,, 1°; at 102 ft,,
2°; at 211 ft., 10°; at 293 ft., 14°, discharging 80 gallous per
minute of a temperature of 50° Fah,, and rising 14 feet above
the surface; at 487 ft, 26°; at 516 It, 40°; at 531 ft., 44°; at
659 ft., 60°; at 569 ft., 64°; at 606 it., 86°, with a temperature of
b54° Fah., and at 639 ft, 90°, or ten degrees short of saturation.

A sample of this water at 64°, from the depth of 575 ft., was
examined by Dr. Chilton, of New York, with the following
result:

Solid residuum in one wine pint, . .c.....0ivu. ... 1155 gre.
Chlorid of sodium (common salt,)............... 1014.57 ¢
Specific gravity,. ...l el 1.110

A sample at 86°, from the depth of 617 ft., was examined by
Dr. J. G. Webb, of Utica, N. Y., with results as follows:

Chlorid of sodium in one wine pint,............... 1416 grs.
Other chlorides,.......coovieeiiiiiiiienn. 32 gra.*

Subsequently a more detailed analysis of the brine was made
by Dr. Webb, the results of which are given below:

#There must be an error in this amount, as this brine standing at 86° should have abou$
1800 grs. of solid matter to the pint.
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Per Ceat.

Chlorid of sodinm,.......ccoiiiinniienceneccnnnns « 19,058
o “ocaleinm, ciiiies it i it aaes 531

“ “ MAUCRIUI, ...t e ceeeaae . 1.341
Sulphates of lime and maguesia, . o.oooooiiiiiiieae, .225
Total solid matter,......coceeeivnenneernennn 21.091

The following analysis was published by Prof. Douglass
April 16th, 1860, said to have been performed upon water from
the salt well of «“Mr. Waldron, of Suginaw,” but according to
Mr. Waldron, of East Saginaw, taken frum the well of tho
above company:

Specific gravity,.......ccooviieiiiiii, 1.170
Saline matter,.......cveveeeiiiiiiiiaa 22.017 per cent.
Chlorid of sodium, (salt.).......... Ceeeea 17.918 «
Sulphate of lime, (gypsunm,)............... 116«
Chlorid of lime, [C. of calcinm?)............ 2.143
Chlorid of maguexia, [U. of magnesium?].... 1.523 «
Carbonate of iron,......... S 05w
Chlorid of potassium,. ..o, .220 .
Water, ..ooi ittt ittt 77.953

10v . 000

The chlorid of calcium given here is four times the amount
found by Dr. Webb.

In May, 1860, another and more accurate analysis of this
brine was made by Dr. Chilton, with the fuollowing results:

Specific gravity at 60° Fahrenheit,................ 1.1
In 100 parts of brine, Salumeter 90°, are found,
Chlorid of sodium,..... C ettt teate ettt 16.8710
. ¢ ocalcium. .......... v eeteenteraeacoas eee 8.22878
o o ma'gncsium,...............- ............ 1.7743
Brmid of sodium,. . ...c.iiii i, eees L0401 .
Sulphate of lime,.......o.oiiiiiiiiiiiiiiiiinn ., L0983
Carbonate of lime,...........ccoiiiiiieenaia., L0500
Silica and aluming,.....ccciiieiiiiiiieeeneanen.s L0245
Carbonateof irom, .. ceveveeraneennnnnn. Ceeceeaene .0116
Water,..............  eteceane cerecaae ceereans oo T1.74:0

100.0000
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In 100 parts of dry solid matter, there are,

<hlorid of sodiom,............cciveeveernes ceeees 16.148
‘Other substances,................... Ceseenees eee. 98.857
100.000

The total per centage of solid matter is 23.157.
In one wine pint there is, of solid matter,

Chlorid of sodium,..... Ceeeeteeeenaereeraaas 1299.18 grs.
Otbher saline matters,........ Cereeeieteaneeaas 885.30 ¢
1615.08 «

This well furnishes about 13,000 gallons of brine in 24 hours,
ranging in strength from 75° to 80° by the salometer. Ac-
-cording to Dr. H. C. Potter, Superintendent of the works, the
brine is treated in the fullowing manner: “We get a deposite
- of iron in our settling vats, first, by putting the brine into them

heated, (running it through a heater,) and, second, by using-on
-each 27,000 gallons a pailful of lime. We are trying experi-
ments to settle with other materials. In the kettles we used
alum for cleansing for a time, but recently, and since céld
weather, we bave used nothing. The chlorides can only be
removed by bailing out the residuum, after say the 6th to the
-8th drawing of salt, when the bitter water accumulates to such
an extent as to act on the iron of the kettle, and rust the brine .
and the salt. This course, of throwing out the bitter water, is
adopted in Kanawha, Va, and Pomeroy, Ohio, where the brine
Tesembles ours in chemical composition, and though an expen-
sive one in loss of brine, seems the ouly one that is practicable,
* * * The impurities remaiving in our salt, after having
been drawn fiom the kettles, are removed by drainage, being
" liguid almost entirely. This thorough drainage is the essential
poiunt in our manufacture.”

This company are engaging vigorously in the manufacture of
salt, both by solar evaporation aud by bypiling. They have 20
covers, 16 feet square, for solar evaporation, and 100 kettles
for artificial heat. They have pruduced to the date of this
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report about 4,500 barrels of salt, and are making 600 to 800-
barrels per month. The salt is put up in extra quality of white-
oak barrels, costing 98 cents each. Fuel, of hard and soft

-wood mixed, costs, delivered at the works, about $1 38 per -

cord.

The qualify of the salt produced is unsurpassed, either in
chemical purity or preservative qualities. Several of the most
extensive fishermen upon the lake shore having given it a thor-
ough trial, pronounce it ‘“more economical, (in quantity re-
quired,) safer and better than the Onondaga fine salt.” It is
equally commended by butchers. For butter it has been tested
both in offr own State and in Orange county, N. Y., and pro-
nounced not at all inferior to the famous Ashton salt.

This company have sunk another well during the past sum-
mer, under the same roof, to the depth of 806 feet.  Though the
tubing has not been inserted, the indications are that a larger
supply of strong brine has been obtained. The only brine
drawn up stands at 90°.

Numerous other enterprises have been started along the Sag-
inaw river, of which one is at Saginaw City, one at Carrolton,
one at Portsmouth, and one at Bay City. According to infor-
matioh received from Wm. Walker, the strength of the brine at
various depths, in the Bay City well, was as follows: At 223
feet, 5°; at 229 ft., 8°; at 2385 ft, 123°; at 245 ft., 14°; at 266
ft., 16°; at 270 ft., 18°; at 213 ft., 19°; at 484 ft., 20°; at 438
ft., 43°; at 444 ftr, 60°; at 450 ft,, 70°; at 480 ft., 78°; at 487
ft., 85°; at 490 ft.,, 90°. From this point to the depth of 513
feet, it varies between 88° and 92°.

At the date of the printing of this report, the following par-
ties have either completed salt borings or have them in progress,
For the statements of outlay to Jan. 1st, 1861, and estimates to
June 1st, 1 rely upon an editorial article in the Detroit Tribune :
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I.—WELLS ON THE GRAND RIVER, (AT AND NEAR GRAND RAPIDS.) o

Depth.
Fool.

1. Grand Rapids Salt Manufacturing Co., (Scribner &
LT 410

2. Grand River Salt Mauufacturing Co., (Ball, Clay &

R T Ceeeens 402
8 RE Butterwarth,. ... 500
4, Indian Mill Creek Salt Manufacturing Co., (Powers &

Martin)..oooveiiniiinnnannnn. Ceesseronanes 450
S I W. Wudsor,.coontiiiiiiiieiiiiiiiainnennans 446
6. Taylor, .......coovvviii s, febeeeieiieaas 402

IL.—WELLS ON THE ,SAGINAW RIVER.

o el ledumer

7. East Saginaw Salt Manufacturing
Co., (E. Sauginaw,) 1st well,.... 669
8. Do, well,. ..ol 806

9. Saginaw City Salt Manufacturing
© Co, (Saginaw City,).......... 600 9,000 12.500
10. Hall, Gilbert & Co,, (Florence,).. 3850 2,000 5000
11. Ward, Curtis & Co., (Carrolton,). 560 7,000 10,000
12 E. Litchfield & Co., “ 680 4,000 10,000
13. . A. Lathrop' & Cn, “ (Commeucing.) 5,000 10000
14, Portsmouth Co,, (Portsmouth,)... 667 1,500 12,500

15. Bay City Sult Mauutacturing Co,,

} $25,000 $40,000

(Bay City).oeereeeeeinnnnnnn 542 8,000 12,500
16. New York Salt Mannfacturing Co.,
(East Saginaw,).......... (Commencing.)

117. Suginuw and Buena Vista Salt Co.,

It is proposed to continue the boring in Taylor's well, at
Qrand Rapids, until the Onondaga Salt Group is reached.

The East Saginaw Cou. are manufacturing 40 to 50 barrels of
salt per day, and on getting their second arch of kettles in ope- .
Tation expect to produce about 100 barrels per day. This
“ Company have received the diploma of the New York State
Agricultural Sociely, aud the prize medal ffom the Mechanic’s
Justitute of Chicago.”

The Saginaw City Co. have 60 kettles on hand, and are pro-
<ceeding with vigor.

It cannot be denied that the prospects of the ultimate success
of the salt manufacture in Michigan are exceedingly encourag-
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ing. Aside from the unparalleled strength of the brine of the
8aginaw valley, the position, surrounded by forests, which must
cheapen to the last degree the cost of barrels and fuel, and
upon the immediate shoie of navigable waters stretching from
Oswego to Chicago, is such as to enable us to compete success-
fully with any other source of supply to the western and north-
western States.

As to the actual cost of producing a barrel of salt at either
of the points at which the ianulacture has been commenced, I
am not in possession of the data to enable me to speak defi-
nitely. At Saginaw, as I am authentically informed, wood of
mixed quality, (4. e. “hard” and “soft,”) can be delivered for
$1 38 per cord. At Syracuse, experiments have shown that
one cord of hard wood will preduce, in blocks of 50 or 60°ket-
tles, an average of about 53 bushels of salt. Assuming, as is
dune at Syracuse, that two cords of hard wood are worth three
of soft, the cost of hard wood at Saginaw should be $1 656.
Reckouing 53 bushels to a cord of wood, this would make the
fuel cost at Saginaw $0 031 per bushel, or $0 155 per barrel
of salt. If one block of kettles is capable of producing.but 40
barrels of salt per day, and the services of six men, at $1 00
per day, are required to attend them, the element of labor enter-
ing into the cost of a barrel is $0 15. At Syracuse barrels
cost 25 cents each, and I see no rcason why they cannot be
produced for much less than this at Saginaw. I am informed,
bowever, that the lowest bids offered are 27 cents per barrel.
It is admitted, however, that this is for a superior article. At
the works of the East Suginaw company, where it is stated 40
barrels per day are now manufactured, it is reliably announced
that not more than $25,000 have been expended in boring two
wells, the largest and deepest of whiclt has not yet come into
use. Assuming that onc half this sum has been expended in
boring the well now in use, and that capital is worth 10 per
cent., the annual interest on the investment is $1,250, or $4 166
per day, or $0 104 per barrel of salt produced. Should the
wear and tear of fixtures and apparatus amount to 5 per cent.
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more, this item would add $0 052 to the cost per barrel. The
cost of packing is stated to be 2} cents per barrel at Syracuse,
and it could not be greater at Saginaw. ‘

Bringing together now these various items, we find the cost
of a barrel of salt at Saginaw to stand as follows:

Fuel, hard and soft equally mixed,........ teeeveeses $) 186
Labor of six men, at $§1 00 perday,................. 0 150
Barrel of superior qualny, ......................... 0 270
Packing, ...covvvvennnn it 0 025
Interest at 10 per cent. on 312,500,. Ceereseeniesaenas 0 104
Wear and tear at 5 per cent.,........ Cherectanaaaaes 0 053

Total,.......ovnnvvvinnnn, Cee i $0 756

Aside from the cost of superintendence and incidentals, it
doas not appear how the above aggregate can be materially
increased when the business is once fairly established. At the
same time it must be admitted that it is rather early in the
history of the enterprise to venture upon calculations as to the
ultimate minimum cost of the manufacture. As.an cxisting
fact it should be borne in mind that, aside from the greater
expense attending the commencement of any manufacture, and
that which is always incident to manufacturing on a small
scale, the chlorid of calcium which exists in considerable quan-
tity in all our brines, will materially enhance the cost of pro-
duction until some cheap method is discovered of eliminating it
by chemical preoipitation. With whatever confidence, there-
fore, we may speak of the ultimate prosperity of this manufac-
tare in our State, it should not be furgotten that the enterprise
‘is still in its mfancy; and, in view of the powerful competition
arrayed against it, still nceds the fostering care of the g'ovem-
ment to a liberal extent.

Whether sueh liberality ought to extend to a continuance of
the existing bounty on the manufacture of salt, depends upon
various considerations, which the legislature alone will be com-
petent to estimate as a whole. In the meantime it may not be
" amiss to offer the following suggestions, derived from geolog'icﬂ
date. I purposely ignore the questions whether it is morally

Id
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horest to discontinue the bounty at the present junct;lre, and
whether the State is pecuniarily able to continue any bounty, as
these are not geological questions: \

1. Whatever muy be the state of the salt enterprise at Sagl-
naw, the business is not established at uny other poiut.

2. Theugh we believe strong brine may be procured through-
out® the center of the State, this belief is purely a geclogical
inference. The public interest would be vastly promoted by
bringing this theory to the test of experiment,

3. Even supposing it certain that the Alchigan Salt Group
will prove productive throughout the center of the State, there
is still another vast salt basin which has never been explored,
within our limits.  This is situated about 809 or 900 fect below
the other basin, and literally underlics the entire peninsula.
Its margin rises to the surface at Mackinae un the uvorth, Mik
waukee on the west, Sylvania, Ohio, and Monroe county, Mich,
on the south, and Galt, in Canada West, ou the cast. It is tho
saurce of all the brine worked at Syracuse and vicinity, in the
State of New York. There are some indications that the great
basin formed by these rocks in Michigan is also filled with
brine. Sappose this to be the case.  The resuit would be that
every county in the peninsula might become w salt producing
county. If itis not desivable to restrict the benefits of tho
establishment of this manufacture, the State has an gnterest in
stimulating the exploration of these lower rocks. The offer of
& bounty would cost the State nothing unless the attempt should
prove successful. If successful, the payment of the bounty
would prove one of the biest investments the State ever made.: -

4. Should it not, after ull, appear 1o be good policy to stimu-
late rescarches by the cfier of bounties, there are still other
methods by which the spirit of enteprigse now awakened may
be seconded, unless indecd all idea of public encouragement to
the development of our State resvurces is to be entirely aban-
doned.  The discovery of some cconcmical means for the scpa-
ration f the chlurid of calcium, which coustitutes the principal

23
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'diﬁcnlt.y in the working of our brine, is an object which ought
not to be left to the chances of privute enterprise. The policy
recognized, and the experience gained in all similar cases in
‘the history of the past, both advise the setting apart of a spe-
cial sum as a proffered reward for successful discovery in this
direction. Such reward should be open to universal competi-
tion. If success were not attained, no ‘expense would accrue
to the State. If success were reached, millions ef dollars would
be added in a day to the wealth of our people.
I must be pardoned for making the following further sugges-
tion: ‘ )
If the State of Michigan contains a population of 750,000,
the total annual comsumption of salt, estimating at the rate of
45 1bs. per capita, is about. 609,000 bushels, or 120,420 barrels.
During the past year the average priee of salt delivered in De-
troit hes been about $§1 50 per barrel. At this rate the annual
contribution of Michigan to the business of other States (ex-
oept the small amount paid for freight on salt carried in Michi-
gan vessels) is $180,630. Every political economist must re-
oognize the desirableness of retaining this expenditure within
our own State. The amount which the State could afford to
expend to effect this object would be the annual interest of the
money of which the State-is thus deprived of the use. That
money isghe whole amount of the profit to the manufacturer
and dealer until the commodity reaches our own borders.
Having presented as extended a statement as seems imme~
diately necessary, of the local details connected with the salt
enterprise in our State, it may be useful, in view of the general
interest felt in this new branch of industry, to append some
general and comparative statements for the purposes of reference
snd comparison.

" As the addition of common salt to pure water increases its
weight, bulk for bulk, it follows that the strength of any brine
may be known by comparing its weight with that of the same
bulk of pure water. This comparative weight is its specific
gravily. The most exact method of ascertaiting the specific
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gravity of brine is by weighing & given bulk of it with a deli-
cate balance. The most convenient method, however, is by
means of a hydrometer, and this is sufficiently accurate for
most practical purposes. A hydromeoter is an instrument gen-
erally made of glass, in the shape of a tube closed at both'
énds with a large bulb blown in it, and a weight attached at
the lower end. The tube is graduated above the bulb, in such
a manner that when the instrument is placed in pure water it
sinks to a mark designated 0, and when placed in a liquid
heavier than water, it sinks to some mark below the first,
against which is the figure which designates the true specific
gravity of the fluid. In Beawme’s bydrometer, which is the one:
most used for general purposes, the figures en the scale do not
designate the specific gravity directly. The scale is graduated
ftom 0 to some arbitrary point which reads 30° or 40°—the
intervening spaee being equally, or nearly equally, divided, so
that the specific g-avity can only be knewn from it by a
.calculation. '

The hydrometer, however, which is most convenient for ex-
periments with brine, is the one which marks 02 when immersed
in pure water, and 100° when immersed in saturated brine.
This instrument is called a salometer. The number of degrees
indicated upon the salometer, therefere, is the per centage of
saturation possessed by the brine. We may speak of 26° on
the salometer or 25 per cent. of saturation. .

It must be distinctly understood, that 25 pet cent. of saturas
tion does not mean that 25 per cent. of the brine is composed
of salt, Twenty-five per cent. of salt produces 100 per cent.
of saturation—and this happens to be 25° on Beaume's hydrom-
-eter. )

It is apparent, therefore, that the specific gravity of a brine,
the readings of the hydrometer and salemeter, and the per cent-
age of salt. are all different expressions for the same thing,
‘which may also be expressed by the number of gallons of brine
required for a bushel of salt of 56 lbs. As it is often desirable
to convert these expressions inte each other, I have calculated
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the snbjoined table which, it is believed, will be found nsefal,
and sufliviently accurute.

: It must be berne in mind that the calculations are basod up-
on the suppogitiou that the brine contains no foreign constitus
onts; but as all natural brines do contain varying amounts of.
foreign coustitnents, it follows, first, that the total amount of
solid matter does not bear the same ratio to the density, as if
the brine were pure; and scecondly, that the amount of salt may
be quite a different thing from the amount of solid constituents,
which alon: determines the deusity or specific gravity, . .

It must¢ ulso be borne in mind that brines of the same
strongth: posseases different deunsities depending upon their
temperature—the .denyity rapidly diminishing as the temporas
ture riscs. It is conscquently necessary to experiment on
brincs at & uniform or standard tecmperaturc. The ordinacy
standard temperature. for hydrometrical operations is 60 de-
grees, Fabrenhciv's thermometer, but the standard temperature
at the Onandoga salines, is 52°, that being the natural tem-
perature of the brine as it issucs from the well. - As the natural
temperature of Michigan brines, obtained from ordinary depths,
would be ncarly the same, 52° might have heen adopted as the:
atandard in the following calculations. The results, however,
would not have been practically different from those given.

. .Constants, uscful for reference, a portivn of which are de-
duced from the subjoined, calculation, and others the data upoa
which the calculation is based:

1. Specific gravity of pure water,.......ccieiuninnnn, 1.

2 Specific gravity of common salt, accoxdmg to Ure,
2.0'ta 2.25 (mean),............ ceerecacanaans 2.125

8. Specific gravity of saturated brine,. .......oen.n... 1.205

4. According to Ure, 100 parts of water dissvlve, at 62}°
Fah,, 85.88 parts of salt. '

B. One bushel of salt=9.3 gallons, wine measure; dis-
solves i 16.8 paltons of water, making, without
allowing for condensation, 26.1 gallons of brine.

6. Onc hundred volumes ot the constitaents of a saturae
ted solntion of salt. become, by coudcns.ltlon,

lmlc Tess than 96 vulum(.s (Urc )

S [ TR L

Vo
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7. One cubic foot of saturated brine weighs 85 Ibs.
8. Oue bushel of salt weghs 66 1bs, .
9. One wine pint contains 26 625 cubic inches

10. On(- wine pint «f distilled water weighs 7288 975 grains.

11.%Every .001 variation in specitic gravity corresponds. to

«about .25 gallon of biine rcquined for a -bushel of salt.
12. One degree of Beaume=4° Fulomweter, approxi matt ly.

13. Specilic gravity= m_.,%::: .

14. Gallons of brine to a Lushel of x-;alt:#’i
Let s=per centage of salt in any Lrine, .

g=specific gravity of the brine,
B=its density, by Beaume’s bydremeter,
S=its percentage of saturation, by the Salometer,

. G=number of gallous requircd for 1 bu. of salt,

Then the value of each of these quuntities may be cxplessed in

terms of each of the others, as shown by the following twenty

—4. 454.

equations:*
. 2603.88 ’
t. G- —4.454 When Send, Gaeto
s a—-—é—-—uu ¢ BesO) Gueao
670.218 . .
8 Gom—— — 4.45¢ 4. Bosn0, Gamcn
8
©4.45¢ :
4. G-_l . o .-lah
. §—

®As the stundard bushel of salt weighs 66 lba.,
5600
~———==pounds of brlno required for 1 bu. of-lk
[]

And sinos one gallon of distilled water weighs 8.856 lll.,
6600  670. 257 . ,
CITENT, B LT P P P P RTIRTTITS ¢

Bat the value of s, or the p>r centage of salt in tho brine, mhy bo exprmod in k-rml of
the upulﬂcfl avity of the brin».  }or, the specific gruvny of the brlnc Il itz weight civiled
by thie w.ight of the same bulk of wat.r. Making bo al fon uf tho'ag-
gregats volume of the constitucuts, this would be

100

2125
. In which w is tho per centage of water in the brine,and 2 125 is the mean spccifit grav!
of salt. But expsrim: t shows that somo dégree of condennation a'ways tuker pluce; ana b
socms obvious that the amouut of this coniensition mnet be a Clrect functien of the per
ccntage of salt {4 the solution. The vata as'éommund, bowever, do not seum 0 be wum.-
ont with this theory nor with each other.

Accoruiag to Dr. Ure, 100 m :asures of tha constitaents of a saturated solusion, m:kcl little
Jors than 96 m :a8urcs of tho briac; anil this bijue containe 336 per ebnt. of Ralt. Nuw, as
the spccitle gravity of this saturatid solutivn ig, by the sam. uuthority, 1.1968, wo may cal-
culat: what would have beon tho specific gravity without condonsution. This would bo
! 1206-1-96 .

—— ——am].1568
100
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8. Bem————e 1 Gutd , B
G{-4.404
6. 3=3.846 B 4 Bam0, B0
1. a-l.mn. ¢ Sum0, Bes0
685.610 °
8. Baaf85.516 — e i guml, Semp ’
 § .
077.008
B €« Guemow , B0
Q4 4.454 )
10. B==.208 ‘¢ B0, Baeo
11 Bal.018 Sem0, B0
163
13. Be=163 — — ¢ guml, Buso
*  §
670.918

¢ Gumoo , BumO

Bat knowing the mean specific gravity of salt to be 2.195, we may also calculate the spe-
oifie gravity of the saturated solution ;wnhwt. allowance for condensation) from the per
eantage of salt, b'y means of formula (4). This gives

§'==1.1660

It is evident, therefore, that Dr. Ure’s value of the condensation is too great, or else My

r centage of salt in satur ted brine i8 too great. But that per centage is leas than givea

y :n:;:ﬂwr authorities, while by my own experiments upon cammercial salt, it amoants
to 26.606.

Again, according to the experiments of MM. Franceur and Dulong, when a brine com-
tains 3{" cent. of salt, its specific gravity is 1.0736; and when it contains 15 per cent., it
s 1.1 Now if we assume 10 for the per centage of salt in Eq. (1), we get

§'=1.0669, instead of 1.0785.
If we assame 15 for the per centage of salt,
g'==1.0803, instead of 1.1004.

The increased specific gravity due to condensation in the first case, is .018G==.196 per
cent. of 10, the per centage of salt.

In the second case, it i8 .0283-.188 per cent. of 15, the per centage of salt.

Further, in the case of saturated brine, it is .040«==.191 per cont. of 25.6, the per cen
of salt. The first and last values are sufficiently consonant, but not 80 the second. '
mean of the first and last is .188 per cent. Asssming this

g=—g’ -|- .00186 s

Sabstituting the value of g’ from Eq. (3), we might thenoe deduce s in terms of g. i

Another vivw may be taken of this subject. It is evident that we may regard all the oon-
densation as taking placo in the salt ; and the result will be the same iIf wo imagine it to
take place before the solution. We may then proceed to calculate what value of the specific
guvuy of the salt would be requisite in order to produce, without further condensation, &

rine of a given specific gravity, and containing a given per centuge of salt.

If in (3) we make g'e=].0730, We=00, 8==10 and 3.128==x, we got

Xem3.188. P

If 18 (3) we make g'=al.004, Wam85, a=18, and put x for{3.135, we get '

X==3.919.
If again we make g/'mel. 208, Wen74.5, 8e35.5,
Xem3.838.

These resuits are but little accordant ; and show that the condensation is not proportional

to the per oentage of salt, or else that errors exist in the data. The mean of the three values

s 3.961, .

hltnqw in Eq. (3) we substitute 2.981 for 2.125, g’-ought to become g, when we should
e X :

:

100 100 1560.478
Pf+ - e 150470-;(') .
w — -— ——
3.081 2.961
‘Whence, also,
160.478
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WU 52678 #  Bum0, SO
15. =9 B 4 BauO, a0
160.478
16. 8==150.478 — ¢ guml, B0
L4
4.454
1. ‘-G— --1 4 Gueew , Qo=
8. 3. 00 ¢ Bumo, geml
— ¢ &=
585.510 — 8 ’
153 .
. e ‘¢ BusO, geml
U3 —B
160.478

e ¢ BeD, guel
160.478 —s8
Further, the nember of grains of salt in a wine pint is
10068.908 8

L ]
885.616 —8
From these formule the following table has been calculated :

At substitating this value of ¢ in Bq. (),
W S .50

150.478 g — 1560.478 ‘-—1
It manmu»mwcuumorunm«n—mum Txis vilbe
mdy be ¢biained from the equation

13
S
%2 —B
MbCuBioch;, Rep. os Ségar and Hydrometers, p. 71) fa which B jents the degrase
of mo'nhydnmupr- oé‘hdoﬂty&mbﬂn Sabatitating this valos of
gin (5), we get
677.008 - .
G 5 YN T 7 PRSPPI () &
Stoce 20° Beaume, or 100° of the salometer, mariks satorated brine, it that ode
degree of Beaume eqoals 8. woﬂh-hmr, or,putting 8 fo? the reading of the salometér
Bee.208
And substituting this valoe of B in (6), we get
From which boenlonhhdnuhh (e numder of galloas of D tred for
ux!buhnloful:ﬁ’:;"e “m‘mm“m mrmﬂ.
though, ow mm-cy employ formale osn
ﬂv:aonly T«?I‘mh results, they may be nwﬂyucnnum purposes; and
a table has’been based upom them. X
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TABLE giving a compirism of diff renl r.rprns.--i(ms.'for the

streg' b of Brine froneze o o sa wrniio.,

E] 4| o5l = el o] osl = |5 023
£ a8 a3 o = 8 S 3 S« il ;'a
sl g ) =2 £% l Tos g 2h 55 8] I3
r & | 25 - Ll &1 =251 27| 513
[ 0| 1.000 0 | 51 13.2:| 1 ou:.' 11 4.0
1 .ml 10 02 521 1562 1w 1336 450
2| .62 1.0w) 0 b1 52 18| l.dwwy 13 6. 4.7
8| .15 roewt| o7, o M| 1au] 13 5.8
. 4 10 10| 1o s B3| 1w 140 42.9
¢ 13| Low| 12 5| 146 11| 148 420
(« 1.5 1 ol 1.4 Nh T BN 1.1, 14 6 41 3
s 1| Lozl 1. | BO| 1| 19 40.4
8| 205 10ls] 2.06 6] 153, 1112 15.1 art
0 f"" 1016 2.381 6] 1536 111] 154 33.9
6| Lou7| 2.61 o| 1600 11un] 16.8 a3.3
28 1ot 2.o3 6.l 1] 111} 159 31.6
812| L3 .08 o 83| 112] 161 36.9
3.3 162.| 834 6| 166 112] 16 4 34.3
86 1un| 360 6] 16 | 1.12%f 16 1 35.6
aw| lour| 8.3 ol 171 117 18w 35.0
4.2 r.024 a1 or| 1742 1a2) 172 34.4
642 1on| en7 6| 1.6 1ls] 174 33.9
46! 108: 46 | 170 10| 177 33.3
evi| 10s| 48 | 18] Lis] 17w, 3.7
6.20) 1.08. b5.14 71 15.46) 113 | 183 92 3
5.4t 1.u3i| 8.4 72| 187 1.140] 14 80 817
© o572 103 b6 7| Lew| Lle] 13.76) 31.3
5.9:| 1.041] 6.9 | 192 1.14] w02 3.7
6.2.] 1.048]- 6.17 7| 1wbu| 1.147) 19 2! 30.3
6.60| 1.066] 642 il tel 1o.m] ta4:| 1988 2).8
6.76] 1.06] 6 63 )T 2).2p 1161 19.1. 2).4
7.02l 104 69 2|l 1| 202| 1.164] W 23.9
7.2 1.060] 7T 8| | 206 1.16¢] 20.3 23.6
7.54| 1.0620 7.46 86.: || | 32.80] 1.26c) 6 2.1
7.8 1.064] 7.1 o] 8y .0ef 1.ie] 0.3 ar.y
8.0¢| 1.066] 7.97 7.0)l szl a132 116 21.07 ©1.3
8.32| 1.065 8 22 76.9,| 83| 20.6+f 1.165| 21.% 26.9
8.55| 1.055 8 ¢ 74 5|| 8i| 32184 1.167[ 216 26.5
8.8| 1.061| ‘8.7 1.4} w| 228.10] 1170 8.8, 26.3
9.10] 1.06| 89. 6s 9| s| 2238 1112 221 25.8
28] - n.ml 1.08| 9.% 6r..|| 8| 2263 1.17) 2:.36 25.6
31 9.6 1.086| .61 85.6|| 8| 28| 1.177] 336 25.1
33| 9.8s] 1.08)] 9.7: 64 1| sup 23 14 1174 22 87 24.8
89| 10.14] 1.07:| 1002 62:|| v| 284 1.132] 23.1: 4.8
e| 104 101.] 102 6 || vi| 23.6¢] L.13] 333 2.3
6] 1ov| 106 .| v| 23| 1.1s¢| 286 43.8
1) 107 o1l W] 241] L1t 8.8 0.6
1.00.] 11« 66 || v.| 24.4.] 1.19] 24.10 23.3
1031 113 64.7)] 80| 34 Toj L.134| 24.41 230
’.osc 1L 86 6i.s|| 96| 31.96] 1.196| 24 67 22.7
o) 11 5 62:|| 9:] 26.32] 1.1 24.92 22.4
1057 110 51w 9] 35.43] 12n] 2.1y 23.1
10w 123 £ oo 265.14] 1.2).] 25.44 2L.8
1.001f 12.5 43.7] 100 26.00] 1200 25,7 21.6
1.000| 12,5 aref] RUOUEN PERDOURS ERURREDE PR .

From this table the propertics a ul capabilities of any brine
“may be ascertained by knowing its strength as shown by tho
-salometer. Sappowe o instane: the salometer shows 53 de-
.grees  The table shows at a wlance that this corresponds to
13.78 degrees of Beaame's hod - meter, a specific gravity of
1.100 an!a per centage of 13.62; while a win: pint of the
wrine would furnish 1092 ¢ & us of 8)lid residue, and 44.7 gal-
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Ions would produce a bushel.  Or suppose the strength of a
brine is expressed, as in De. Beck’s Report, by giving its spe-
cific gravity, and we wish to compare the strength as thus
stated, with that of another brine given in degrees of the sa-
lometer, or the number of grains in a piut, &c.- We lvok in the
column of “specific gravity” in the foregoing table and find
the number which agrees nearest with the given one, then on
the same horizontal line we have all the synonymous expres-
sions for the samc strength, and it is sven-at once whether the
brine with which we wish to make the comparigon is stronger
or weaker, Or suppo-e, thirdly, that a land owner desires to
know the comparative strength of a brine epring on his prenii-
ses, while he posaesses no instrument for taking specific gravity,
Let him evaporate a wine pint and weigh the residue, or take
it to the apothecary to weigh; then the numler of grains, found
in the 5th column of the table, will show biin all the equivalent
expressions. .

In making use of this table it mast ‘be remembered that it
will prove accurate only for pure solutions of sall. Iu this Stato
the chlorid of calcium which exists to some extent in our brines
will cause the table to make a showing a little too favorable,
As the per centage of impurities is a variable quantily, it was
impossible to make allowance for them in the table. Though
we cannot theréfore construct a table practically accurate, it
was not thought best to discard all attempts at a table. As
long as it is thonght desirable to use-the salometer, it scems to
me to be a matter of convenience to have at hand the rcady
mcans for converting its reading into the equivalent expres-
sions. This want has been felt by mysclf, and 1 bave no doubt
many others will find the table uscful,

1%
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Dr. Houghton in his report of 1838, gave the results of -
analyses of 20 different brine springs from our State, two of
which have been reproduced in the table. .Of these springs,
three were situated upon the Tittabawassee river, in Midland
county, seven near the Grand river, two near’the source of
navigation of Maple river, in Gratiot county, two near thp
Maple river, ih Clinton couaty, and one near the Saline river,
in Washtenaw county. The salid censtituents of these brines
contained from 58 to 87 per cent. of pure salt, the general
range being T0 to 86 per cent. The purest brine was found op
section 24, T. 15 N., 1 W, Midland county, on the the Tittaba-
wasse river, balf a mile above the mouth of Salt river. '

The following table will alse: prove useful for general refes-
once:
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TABLE Showing the nimber of bushels +f Salt madeat the Ohon-
duga Salt Spnangn, New Yok since June R0UL, §T91, whwh 18

the date of the first leases of lots. L e,
1 Darte. : . " Dosugts. DATE. ' S .homns.
1197 e el 25 4701829 ... ..., e _ uuu\o
1705 ..... PP KD IS T JT viee.. 1435440
D) & 41+ R 5 & RX ET.1: 7 R, " 1.511.08Y7
dBu0 ... .. ..., vees - DOOO0LIBBR .. ont ... 11628988
d80L ... L.oill eee B200011833 ..., 1,888,646
IS2 L R XTI T IR 2 S 1943253
1803 .0 .. Lo L. 9000C[I83S ... L. 290986
%04 ..... Joeivanadl " 100000 }I886....... e "1,912.858
1805 ..o ten peanes RO 0TI[IB3T .. ..... Ceveee . 2.167 9837
1806 ., ...ttt e 122573(1838..... neeee.. 2,517,083
1807 ......... P 165 448 f183y .. .. ... Cee... 3%64718
§ LYY SN 31961 1840 ... .ovvuannn. 2 622 305
1809 . ...oeeennn... 128281841 . ..ovvenin.. 8.340.769
1810 ........ ...t 450000 842 .. ... .. it 2.29 ,903
Istl.......... Ceee. 20000001843 L. ... 3.1217,500
as12..... ceeeeiaen, 221.011| 844 ...... ....... 4.003,554
1813....: e eeeees 226,000[I1845 ... .ouvrnnnn. 3,762,358
1814 ....vtt ..., 205000[:846.....00000rnn.. 3,838,851
1 £33 1 S 82205 1847 ... .coivnnn... 39531,355
1816 ......... e 34866 (1848 ... ..., 4.7317.126
. & A 40866511249 .. ........... 5,083.369
1818 ........ e 406 540[1850 . ... vvvuenn.. 4,268,919
1819 . ciieiie et 526049 851 ... iiinnnnnn, 4614,117
1820 .. 0oveivnnnnn.. 548374[1852 ... vvienen... 4922 533
I821 i B58.820[1858 .. ... iuuunn.n. 5,404,524
I822 . i 48156201854 .. ......vvnn.. 5,803,347
1823 ..o i 72695 855 ... iieiinnnnn. 6,082,585
1824 .o oiie et 816 631[I~@6 ... .......... 5966810
1825 ... vvinnnnn THT 20511807 oo 4312196
1826 ...0cvnn. .. SITO2:[185% .. ovuennee... 7033219
1827 e ieieennn 083 AIC[INA9 e, 6.894 2792
1828 .. 1,100,885[1860 .. ...cun...... 5,593,447

Total,........ Cree it eateennteearaeeans SR 130,737 157

.
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The fullowing is an approximate statement of the amount of
galt manulactured in the Cnited States during the year 1559:

DBishls.
Mussachusetts, (mostly in vats along the |~hm(‘ S P 15,000
Oumd. lg'l.nh, works, NoY. oo e 6 £94,000
Pennsylvania, (Alleg oY any and Kiskiminetas vivers,) 1,000,000
Virginia, (Kanawha amd KNing's works,)......oo0ee 1,900.400
Kentucky, (Gosse Creek) oo, 300 000
Ohio, (Muskingum and-H wking rivers,)........... 1,500 000
Obniv, (Pumeroy and West Columbia)..ooaeeeen... 2,600 000
Hinois, oooeviie o, et ee e . 5,000
R R, vt ittt erietene it ieeentenaraneenneanan 20,100
Plorida, . ..oieiiniiiiiiiiiiiiiieennnes savnens 1¢0 000
Total, . e ettt e 14,234,000
Foreign salt imported into the U. 8. for the year end
ing Junc 30th, 1857, ...... e evese tereeeeneens 17,165 000
Foreign and domestic salt,.....oovveenn.... 31,399,000
Export of dom sticsalt,.. ..ot 576,000
“ foreignsalt,............ o 131 000
707.000-
Annual consumption of salt inU.S,........ 30,692,000
Which for cach individual amounts to,..cvveeee.nnn.. 521 lbs.
In Great Britainitis,.....coovieiiiiiiiiininnas 25" u
InFrance, ..oovviuininiiiiiiiiiniiiiii i, 15} -
Reccipts of salt at Detroit for two yecars:
1859, ..vneiiiiie ittt iiiie e, 52,203 Lbls.
D 53,212 ¢

Receipts and shipments of salt at Chicago for seven ycars:
Recoipts, bbis. Ship’ts, bble,

1853,...... ceesseenas tesesseaconcsminsan Y3 98T HY 338
D 8221 . 2R 6309 375
1864, . . it it e e 176526 91 534
1855,....... P 170 633 107993
806, ittt e ittt 184.83¢ 82,601
D 209.746 90918
D R T 333,958 141 279
1850, oo e S16.897 250467
1860,..... P Ceeetteseacenantarannns 223,418 104,409
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Of the shipments for 1859 and 1860, the following amounts
were returned to Michigan:

) 1880. 1860.
By Mich. C.R. R,,....ocvvvvnnenn.n. 4,507 bbls. 3,478 bbls.
By Mich. S.R.R.,..........coetnenn 5253 « 2,260 «

Total, Lesides shipments by lake,... 9,760 bbls. 4,738 bbls.

About one-third of the fine salt blocks at Onondaga, N. Y.,
are worked with coal, which is furnished from Pennsylvania at
$3,00 per ton. The use of coal Mas reduced the price of hard
wood at the works from five and six dollars per cord, to $8 50.
The latter sum corresponds to $2 33 for ““soft” wood, and $2 93
for “mixed” weod. The price of barrels is at present about
26 cents. The prime cost of a barrel of salt (280 1bs.) at On
ondaga is stated to be 95} cents. At Kanawha it is 87} cents.

The solar salt manufacture was carried on at Onondaga in
1858, by 28 different parties, using an aggregate of 30,786
<dovers, and occupying 8,403,840 square feet, or nearly 193
acres of surface. In 1860 the whole number of covers has in-
creased to 36,302, occupying more than 207 acres of surface.

The fine salt manufacture was carried on in 1858 by 104 sep-
arate parties, who used an aggregate of 312 blocks and 16,434
kettles. No additions have been made to the close of 1860.

The aggregate wvalue of the solar works, at $40
the cover,i8,......cciiiiivineirneiee vevenns $1,452,080
That of the fine salt works at $4,000 the block, is,.. 1,240,000

Total capital in salt manufacture,.............. $2,692,080

About 21 per cent. of all the salt manufactured at Onondaga
i solar salt. This, it will be seen, requires a larger outlay of
oapital than the 79 per cent. of fine salt. The cost of manu-
facture of the coarse salt is, however, less, so that while one of
the elements of the prime cost of coarse salt is greater another
ig less than the corresponding one for fine salt.*

‘The total gnnual produce of salt in the United Kingdom, is

*For nearly all my information relative to the salt manufacture at Onondaga,I have
depanded upon the Aunual Reporta of the Saperintendent, for which I am indsbted to Sapt.
Y. W. , and Pref. Geo. H. Cook.
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1,462,045 tons, which, at 2,000 lbs. per ton, amounts te
63,215,893 bushels. The total exports and their value for throe
years, are as follows:

1855,......ccccivee.ni.... 680,154 tons, valued at £368,85%
1856Q,. . .coeviininiinnnnn 745,518 ¢ “ 276,243
18567, ... iei et 651,766 “ “ 239,969

The principal salt producing districts in England are Cheshire
and Worcestershire. It is mostly manufactured from rock salt.
At Northwioh, in the former county, the bed of salt is not less
than 60 feet thick, a mile long, and 1,300 yards broad.

Salt is extensively manufactured from sea-water on the shores
of the Mediterranean, in tbe south France, and on the western
coast. At the saline of Berre the evaporating surfaces cover
an area of.815 English acres, and the annual manufacture is
20,000,000 kilograms (2,205 lbs. each), or 787,500 bushels.
The saline of Baynas yields annually 20,000 tons (757,500
bushels), 1,550 tons sulphate of soda (Glauber’s salt), worth
80 francs the ton, and 200 tons of chlorid potassium, worth 360
francs the ton.

The total manufacture of salt, in France, in 1847, was as
follows:

/ Tons.
S8alt marshes of the Mediterrtnesn,i; ............... 263,000
Western coast, .......cocveeiiiiiienececeeiane «e. 231,000
Salt springs and a mine,........ e eeeaeeeeereineaas 16,000
© 570,000

This amount, reckoning 1,000 kilogrammes to the ton, is
equal to 22,443,750 bushels, and gives occupation to 16,650
workmen *

Sea water is extensively evaporated by the Biscayans, on the
shores of Spain and Portugal. The salines of the lagoons of
Venice cover an area of about 1,630 English acres. The salt
mines of Central Europe have been celebrated for ages. Those
of Vieliczka and Bochnia, in Galicia, are well known. They be-

® For much valuable information on the manufs ot in France, seo a
report ¢ Oo the extraction of salt from sea-water,” by T. S.l!nnt In&nuhﬂookxglalﬂo-
&oﬂ. for 1866 republished in Sllllmn'-‘l.l.onrnd Vol. [3) 21{‘!.1 1868. Also Rapoﬂ

Prof. Ueo. H. Cook, {n Superintendent’s Roport of Onondaga Spr‘np
mug-hmn in 1868
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long to the extensive saliferous tract lying along both sides of
ghe Carpathians, and cmbracing the mines of Wallachia, Trax-
sylvania, Galicia, Upper Huangavy, Uppm Austria, Styria, Sals
berg and the Tyrol.

The total amount of salt annnally pmduccd by thrcc of the
leading nations of the carth, is as follows:

Great Britain,. ... iiieiiiiienn.... 59,215,803 bushcls.
Pranee, ... ....... e e 22 413.750  «
United States,..ooveeeereennnnn.. ceee.. 14,234,000

88,893,643 "
Besides the use of salt for mechanical and agricultural pur-
poses, it enters largely as an article of food into the consump-
tion of all classes of people; and it scems, like water and many

_ other natural products, to have been provided with special

reference to the physiological constitution of man.  Itis equally
eought by the lower animals, especially the Ruminautia and
Pachydermata. Bees, (ven, are fond of sipping it from a stato
of solution. Mungo Puk says* that in the intevior of Alrica
“the greatest of all luxuries is salt. It would appear strango
to a Kuropean to sce a child suck a picce of rock salt as if it
were sugar.  This, however, 1 have frequently scen; although
in the inland parts, the pircr class of inhabitants are so very
rarely indulged with this precious article, that to say a man
cats salt with his victuals, is the same as saying he is a rich
man. I have mysclf suffered great inconvenience from the
scarcity of this article. The long use of vegetable food creates
80 painful a longing for salt, that no words can sufficiently
describe it” Burchell statest that Lic sometimes bad to send
90 miles fur a gallun of salt.

The ‘cunsnmptiuu of this article for food increascs in the
direct ratio of the average refiucment of a people, or of the
warld. We can therefore see no limit to the denand.  This
will continue to increase most rapidly in those regions whero
population and improvement are makirg most progress. In
this respect, no part of the world will compare with the grcnt

o

' O'rnvoh,Vol.!,p.m ’ 4 Travels 1a §. Afrion, R
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Northwest. When, in addition, it is remembered that salt has
long Leen used in some countries as an improver of the soil,
aud that recent rescarches* have shown it to be well adapted
for this purpose, there is no reason to fear that the manufucture
can cver be overdone.  There are no evidences that the rapidly
increasing supp'y of Onondaga salt has pereeptibly affected
the price for the period of 40 years.

Such being the facts, the vast geographical extent of the
salt basin of Michigan, together with the extraordinary strength
of the brine, furnish strong rcasens to anticipate that at no
distant day Michigan will be the leading sa't-producing Stuto
of the Union; and a judicions pnblic policy will be shaped with
reterence to forwarding this result.

PEAT, LIGNITE AND OTHER BITUMINOUS DEPOSITES.

Allusion has been made in a former part of this report, to tho
existence of numerous deposites of Peat, scattered over the
“surface of the Lower Peninsula.  This substance i composed
almost entirely of vegetable matter, which is the distingnishing
characteristic of the Inxnriant soils of the *prairic” States,
Properly commingled, therefore, with our warm gravelly soils,
the result would be a union of the exceliencies of two soils
gnite distinct from cach other. Impr.csscd with a vague idca
of the agricultural value of peat, the farmer has not unfiequent-
ly strewn it in a crude state upon his fields and been disap-
puinted at the temporarily injurious effects produced. It must
be remembered, however, that peat is vegetable matter in o
tate of parfial decomposition; and if it were not actual'y in-
jurious in this state, it conld be of no use, as plants assimilato
only inorganic or diserganized matter. But partially dectm-
pused vegetable matter is made up to a great extent of various
vegetable acids which impait a sourness to the roil, and prove
a8 positive injury to crops.  Obviously, therefore, the decompo-
gition of the peat must be complefed before it is suitable ax an
application to the sml. Various means are recomme nded for

® Yalo Agricuitural Lecturcs, p. 181
25



194 REPORT OF THE

this purpose by writers on scientific agriculture, but as it is not
my intention here to enlarge upon this subject, I only allude
to two.

Firat of all, the peat or muck should be thrown out and left
where it can be exposed to the process of alternate soaking
and drying, and if possible also to the action of frost.

Secondly, it may be mixed with lime, which, as an alkaline
agent, will neutralize the acidity, and at the same time facili-
tate decomposition. When thus mixed, it is. much more prompt-
ly prepared for use. The lipe for this purpose has not to be
quarried from a distant ledge and burned in a kiln. Nature has
placed it in the form of marl, in immediate juxtaposition with
the peat which needs its agency. Indeed the farmer can in
many cases load his cart with the mixed deposits without even
moving his team from their tracks. I hardly know a more
striking adaptation of natural means for the accomplishment of
8 necessary object. The porous nature of our soils suffers
their soluble constituents to be carried away to the lower
levels, where peat and marl are accumulating, and where the
growths of ages unknown, have been adding a thousand fold to
the nutritive elements brought down from the soils of the con-
tiguous hill slopes. These depositqries of agricultural force, &
good economy will not fail to appreciate and applj to the recu-
peration of declining wheat lands.

While, however, the application of peat as a fertilizer to the
soil is its most obvious use in a purely agricultural region, it
cannot be said that this is its principal, or even its most im-
portant application. Though in a country like our own, covered
with primitive forests, the value of peat as a fuel is almost un-
known, the amount consumed in older countries®is truly enor-
mous. The bogs of Ircland are estimated to occupy 2,830,000
acres. Two million acres, at an average depth of nine feet,
assuming peat to be but one-sixth the value of coal, will furnish
an amount of frel equal to 470,000,000 tons of coal, worth thir-
teen hundred millions of dollars. For the purposes of ordinary
fuel, the raw peat is prepared by subjecting it between cloths,
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to the pressure of a powerful hydraulic press. This condenses
it to one-third of its original volume, and three-fifths of its orig-
inal weight, through loss of moisture. At the large peat bog
near Liancourt, on the Northern Railway, nineteen leagues
north of Paris, the peat after having been thoroughly mixed
and worked together, is moulded under great pressure into small
bricks, which, when dried, are heavier than water. 'I'he moulded
peat is worth in Paris 20 francs theton of 1,000 kilogrammes,
(2,204 pounds avoirdupois.) The amount raised at this bog
annually is 10,000 to 12,000 tons. At Rheims 14,000 tons are
annually produced. A peat bog in the vicinity of New York
city, six feet deep and forty acres in extent, is stated by Prof.
Mather to have yielded a fuel which retailed for $4 50 per cord,
realizing $4,500 per acre, a little more than a third of which
'was expenses. .

For mechanical, and not unusually for domestic purposes, the
dried peat is first converted into a coke or charcoal, of which it
yields from 40 to 42 per cent. Peat charcoal sells in Paris for
about the same price as wood charcoal, or 13 francs the 100
kilogrammes—the relative prices of wood or peat charcoal,
mineral coal and wood, being as the numbers 13, 4, 43 respect-
ively. This proportion would of course vary with the relative
abundance of peat, wood and mineral coal, in any country.
Peat coke occupies about the same space, weight for weight,
a8 ordinary coke, and only half that of charcoal, having a spe-
oific gravity of 1.040, that of charcoal from hard woods aver-
aging 0.505. For heating purposes, T tons of peat coke are
equivalent to 6 tons of good coal coke. For the manufacture
and working of iron, peat coke is pronounced decidedly supe-
rior to chercoal, both in consequence of its greater heating
property and its production of a superior quality of iron. It is
extensively employed in preference to any other fuel in many
of the furnaces of France, Bavaria, Wurtemberg, Bohemia and
Sweden. For steam producing purposes, compressed peat has
been proved at least equal to any other fuel. A factitious coal
is prepared from pest by the Dublin Steam Navigation Com-
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pany, 10 cwts. of which gencrate the same stcam power as 17}
cwts. of pit coal. Peat is very extensively employed on the
steamers which ply in the waters in and about Iieland, and
even upon the river Shaunon, in the midst of & caal bearing
country. Some of the prepared peats of France are also said
to be economically employed for stationary steam engines, and
even for locomotives.

The uses to which peat has been profitably applied do nos
stop even here. A company cxists at Kilberny, in Ireland, hav-
ing a factory in operation in which they produce from peat, Tar,
Paraffiue, Oil, Naphtha, Sulphate of Ammonia, and a Gas, the
combustion of which is applied to the manufacture of Iron,
The most thorough and extensive mannfacture of these pro-
ducts, however, seems to be effected by Messrs. Babonneau &
Co., at Paris. Acc nding to Mr. A ‘mand, the skillful chemist
of this establishment, good peat yiclds, on an average, about
40 per cent. of charconal, 15 to 18 per cent. of crude vil contain-
. ing paraffinc, 36 per cent. of water c-ntaining carbonate, acetato
and sulphydrate of ammonia, and a little wood spirit, besides
7} per cent. of inflammable gases and loss. The ammonia is
equal to 2 per,cent. of sal ammoniac. The oil, L.y distillation, is
scparated into a light oil or naphtha which is burned for illami-
nation, in lamps of a peculiar construction, and a heavy, less
volatile portion which is used fur lubricating machinery, or is
mingled with fat oils for buining in ordinary lamps. There is
obtaincd besides, a portion of solid bitumen or pilch amounting
to 4 or 5 per cent. of the dried peat. The paroffine, which is
dissolved in the oils, is separated by exposing them to cold, and
is afterwards purified. The yield of this product is 2 or 3 per
cent. of the peat. When pure, it is a white, fusible crystallii o
solid, devoid of taste or smell, much resembling spermaceti in
appearance, and like it employed in the manufactuie of candles.
The price of paraffine in France is a little' more than one frare
per pound.

The gas evolved during the distillation of peat may l'e cm
ployed, us at Kilberry, in Ireland, for the purposes of healing,
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or it may be'mixed with the gas obtained by the decomposition,
" at a high temperature, of the crude il from peat. In this way
an Wuminating gas is obtained which has three and four tenths
times tle illuminating power of coal gas, while the yicld is
equal to that from coal.

The solid bitumen resulting from the distillation of peat may
be employed like asphalt in the preparation of mastic for paving.
Even the crude peat, by being mixed after drying with 10 to 15
per cent. of coal tar, and boiled for scveral hours, dissolves into
& viscid liquid, which, when couled, is solid, and resembles
asphalt. The crndo residucs from tho rectification of the oil of
post are burned in proper apparatus, and furnish abundance of
lampblack.

For the production of gunpowder, many varicties of poat are
superior to the charcoal of dogwocd 1 d alder.*

The reader, perhaps, will hardly deem it credible that so great
& variety of commercial products is obtained from a substance
80 common and so little valued as the ‘“muck” with which our
“gwamps” are filled. As all such doubts arise from ignorance
of the properties of peat, I present below a convenient synopsis
of the products and uses of this substance :

1. Crude peat as a fertilizer for the soil.
2. Prepared peat and peat-coke as fuel.
(a) For domestic and ordinary heating purposes.
(6) For the generation of steam.
(¢) For the manulacture and working of metals.
. Peat for the manufacture of gunpowder.
. Peat or bitumen from peat fur paving purposes.
. Crude oil for purposes of lubrication, illumination and
gas-making. '
. Petrolenm for burning in lamps.
. Paraffine for the manufacture of candles.
. Light, inflammable gas for heating.
. llluminating gas of superior quality.
10. Lampblack.

The value of peat for any or all of the above purposes will
abvi usly depend npon its freedom from carthly deposites. In

O®-ITN v 0

® For valuable jafurmation on tho sub eet of Peat, the readeri s referret to * Taylor's Sta-
C‘h-toho:;‘&“l.," and T. 8. Hant's Chemical Reports, in the Canada Geological Reports for
an|
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those cases where a bog has grown with the growth and decay
of Sphagnum, or other bog mosses, the peat is often composed of
almost pure vegetable matter. In other cases, where the bog
has been periodically inundated, as around the margins of some
lakes and ponds, more or less of earthly sediment will be found
mixed with the peaty materials. A ]Qrge ‘proportion of our
. principal peat bogs, however, will compare favorably in purity

with those in foreign countries, to which I have already alluded.

It will of course be inferred that the bed of lignite which I
have described as occurring on the shore of Grand Traverse
Bay, possesses all the capabilities of ordinary peat. Should
the spontaneous flow of petroleum from the rocks ever be ma-
terially diminished, the same product may be very cheaply dis-
tilled, as is done in foreign countries, from lignite and peat as
well as from coal.

Although it might be better to speak of Rock Oils or Petro-
leum under a distinot head, still the subject is herée naturally
introduced, and I proceed to append the few remarks which I
have to offer on this subject.

The distillation of bituminous shales and mineral bitumens
is carried on to a great extent both in England and on the con-
tinent. To this class of matters belong the so-called Boghead
and cannel coals, as well as the bituminous minerals of various
parts of France and Switzerland. Here belongs the black bitu-
minous shale of Canada West, and Thunder and Grand Traverse
Bays in this State, which will undoubtedly prove uncommonly
rich in bituminous matter. Indeed, the abundant spontaneous
distillation from shales of the same age, which has supplied the

"oil wells of Pennsylvania and Ohio, is an evidence that the
products of artificial distillation would prove correspondingly
rich. Thesc substances yield, in general, the same products as
peat. The amount of paraffine, however, is said to be less, and
the residue left from distillation is, unlike that from peat, com-
paratively worthless. A yield of five per cent of bituminous
matter qualifies the shales in France to be economically warked.
The yield of our shales has never been accurately ascertained,
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and I have no means at my disposal for the determination of
these important questions.

Shales thus bituminized have an existence in our State, about
which there can be no question. I have elsewhere expressed
the hope that they will yet be found to yield a spontaneous flow
of Petroleum, like those of ncighboring districts. The belt of
country along which experiments/might be made extends from
Wayne county to Port Huron, and from Thunder to Grand
Traverse Bay. The geological relations and the’ surface indi-
cations are such, especially along the southern belt, that a few
borings would be fully justified. A few years ago, as I am in-
formed by Mr. F. P. Bouteller, a boring for water was under-
taken beneath a saw mill in the township of Greenfield, Wayno
county. After the drill has passed through a bed of bluish
shale at the depth of T0 or 80 feet, it was suddenly wrested
from the hands of the workmen by the violent escape of a fetid
gas which threw up water and sand to the height of several
feet. By accident, the stream of gas was ignited, and sent a
column of flame to the roof of the mill, which had to be re-
moved. All efforts to entinguish it proved futile for several
hours, when the furnace pipe was placed over the well to guide
the flame. This, to the great relief of the owner, had the effect
of smothering the fire. Grateful for his escape, he effectually
closed the door against any further eruption of the nether fires
by promptly filling the hole with stones well rammed down;
and has stoutly persisted in refusing to allow any further ex-
periments of this dangerous character upon his premiges. ; Sim-
ilar phenomena have been witnessed at various points along the
sbores of the St. Clair river and lake.

Inflammable gas is the product of the distillation of petro--
leum, and it is not improbable that by extending explorations
below the horizon of the gas, the reservoir of oil would be
reached.

WELLS AND SPRINGS.

The late successful boring of several srténiln wells in the
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southern part of the State, has created a very general desire to
know to what extent artesian borings would prove saccessful
in other parts of the State.  Several unsuccessful borings have
been made at points where the work has Leen directed rather
by empiricism than by any adequate knowledge of the cxist-
ence of such a gevlogical stracture as could furnish rcasonable
grounds fur the expectation of success '

Feom what has already been stated of the o'eneral conforma~
tion of th strata underlying th¢ Lower Peninsula, the accumue
lation anl retention of vast reservoirs of water in these great
peninsular dishes, will appear obvious and necessary. Rains
falting upom the surface percolate downwards until the water
_ reaches an impervious stratum along which it flows till it
reaches the lowest depression of that stratum, somewhere be-
neath the ceuter of the State, and some hundieds of fest from
the surface. The water-bearing strata are, therefore, porous
sandstoue, immediately underlain and overlain by impervious
strata of au argillacious or calcarcous character.  Each porous
sandstone stratum thus underlain and overlain throughout our
whole series, becomes in this mauner surcharged with water
admitted at its outcrop. It is obvious, now, that by boring
«down at any point within the circuit of the outcrop of a water-
bearing stratum, until that stratum is pierced, the water will
rise through the hole to a point on a level with the rim of the
Dasin wh.ch holds the water. If the place of bouring is lower
:than that point, the water will rise to the surface and overflow;
Af higher, it will not.

In conseguence of the general rise of the surface of the penin-
wula from the luke shores toward the interior, the outcrops of
the strata occur, as a general rule, at lower levels thay the
poiuts within the basins which they form ; and artesian wells
cannot be a thing of general occurrence.  In the southern part
of Jackson, and the northern part of Hillsdale counties, how-
ever, the sundstones of the Napoleon and Marshall Groups ont-
orop at levels considerubly higher than the general elevation of
the peuinsuls, aud it is likely that the impedimeuts to a free
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circulation of the water, in these strata, prevent it from sinking,
in these clevated sections, to the level of the lowest portious of
the basin in remote parts of the State. As a consequence, arte-
sian burings might prove successful throughout the svuthern
half of Jackson county, and the eastern portion of Calhoun, if
continued down to the bottom of either of these groups.

It must uot be supposed, however, that the artesian wells of
Jacksoun are supplied from this source. If I have succeeded in
the identification of the rosks in that vicinity, these wells are
supplied from the Parma Sandstone  Albion i8 outside of the
rim of this formation, and the wells there have to be c.ntinued
down to the bo.tom of the Napoleon Sandstone. Marshall is
outside of the rim of this, and rests just upon the rim of the
outcropping Marshall Group; and hence I should not expect
that the contained waters would rise to the surfuce. The arte-
sian (salt) wells of Grand Rapids are supplied from the Napo-
leon Group, the water being salted from ths group immediately
above. The wells at Saginaw issuc from the same sandstones,
and are salted in the same way. In the southern part of Jack-
son and northern part of Hillsdale counties, where the streams
have cut throngh these rocks, the contained waters rush out in
cxtended chains of most beantiful and copious springs of pure
water. Adrian is located upon the argillacegus strata of the
Huron Group, and the first water-bearing stratum which would
be reached is included in the Monroe limestones, perhaps 250
feet below. But the rurface slopes gradually toward Lake
Erie, no that the hydrostatig pressure would not be adequate to
an artesian overflow.  Anno Arbor is suppused to lie within the
rim of the Marshall and Napoleon sandstones, but the é¢onsider-
able elevativn of this place precludes all expectation of an
overflow. The artesian wells at Toledo do not reach the solid -
rock at all, thongh this has been unsuccessfully explored to a
considerable depth. The alluvial deposites, which are here of
great depth, are made up of alternating sandy and argillaceous
bods, which slope gradually toward the bed of the lake, and of
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course outcrop successively on the higher levels, several miles
back from the lake shore. These, like the more solid water-
- bearing strata, carry the water from the surface along imper-
vious floors, until it passes under the city, and finds its way
into the artesian borings.

From what has been said of the occurrence of outlying
patches, or small detached basins of carboniferous rocks, and
the gently undulating character of the whole system, it will at
once be inferred that besides the great basins just alluded to as
reservoirs of water, there must be numerous smaller local
basins. The indications seem to justify the conclusion that the
wells at Jackson are supplied from a local basin. It appears,
therefore, that a reliable opinion on the prospect of success at
any particular point involves not only a knowledge of the gen-
eral conformation of the rocks, but also an acquaintance with
the special geology of the region in question.

In those portions of Calhoun, Jackson and Hillsdale counties
which are situated over the outcrops of the Napoleon and Mar-
shall sandstones, very many of the common wells terminate in
these rocks, and from them derive their supply of water.
Nearly all the wells of the Lower Peninsula, however, derive
their supply from the sands of the Drift. The materials of the
upper portion of this formation have been, by geological agen-
cies, considerably assorted, so that beds of arenaccouus mate-
rials alternate with beds of argillaceous materials, a8 in the
underlying rocks. There is, however, no general stratification
of these deposites Every bed of sand is comparatively local.
No general parallelism can be traced among them. The argil-
Jaceous layers of the drift may be compared to a pile of wouden
bowls thrown confusedly together—the interspaces being filled
with sand. At one point, a well will be found to be within the
rim of a given bowl, while at a very short distance from that,
an excavation would prove to be outside of the same basin and
* would have to be carried perhaps to a much greater depth be-
fore reaching the bottom of the basin which underlies. On the
University grounds, wells are sunk 70 to 80 feet before reach-
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ing water, while at the Observatory, which is 42 feet higher,
the water rises within six feet of the surface. The latter well
is obviously supplied from a local basin which occupies a higher
level.

The purity and salubrity of well and spring water, in the
Lower Peninsula of Michigan, are generally very great. An
analysis of the water from the well on the north side of the
University campus, was made by T. C. McNeill, A. B, of the
Laboratory of Applied Chemistry, with the following result:

Depth of well, 70 feet 8 inches.
Temperature of water, 50° Fah.
Free carbonic acid in 100 parts, .015598,

Solid constituents:

Carbonate of lime,....... ceseens ceesecasanseans 0.017800
Carbonate of magnesia,................... cessse. 0.006058
Carbonate of irom,........coeieeeeeceenncnoes ... 0.000290
Chlorid of sodium,........cccvveveenn.. cesenns .. .0.000448
Sulphate of 8oda,.........coiiiiiiieiiiaan. ceee 0.000507
Carbonateof soda,...........ccc0nnee cesencccann 0.000153
Sulphate of potash,...................c.oill, 0.000678
Silicic acid,......cciieiieeereenieranternosnnans 0.000730
Organicmatter, ......covvviereiinnerirennnennes 0.002300

Total,. .ot iiiieeiiiiieen 0.028963

The wells of Detroit, and much of the region along the lake
and river shore, from Toledo to St. Clair, are sunk in lacustrine
deposites, which impart a greater per centage of organic and
soluble matter. The following analysis was made by Prof. 8.
H. Douglass, in 1854, for the Board of Water Commissioners of
the city of Detroit. The water was taken from a well at the:
residence of Amos T. Hall, on Woodward Avenue:

Chlorid of potassium,......... 2 0.011000
Chlorid of sodinm, ......coiiiieiiieniinraaaanns 0.072H20:
Chlorid of magnesium, ...........cooiiiiiiiit, 0.034760
Sulphate of potassa, .......ooveiiiiiriiiiinann. 0.010450
Sulphate of lime,...........coovviiiiiiiiiiaa.. 0.028260
I T Y AR 0.002370
Carbonate of lime,................. Ceseennaanan 0-.039190
Carbonate of irom,.......... teecescrsacasntannnns %0.001020

b . eerees 0.199570
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The water of Datroit river at the same timo contained the
following constituents:

Sulphate of potassa, .......oiiiiiiiiiiennn. ve.. 0.000283°
Sulphate of soda, .oovviiie i iiiiiiiae., 0.000750
Piwgphate of Time, oo 0.003110
ALIING, ottt iit ittt rieteeeeennnanasnenannas 0.001050
F L T PPt 0.0005¢0
Carbonate of lime, . ooier ciiiiii it iiinnnnn 0.003300
Carbunate of irun, o iiieiiiiiiiii e eeo.. 0.0U0514

Total, .o e ettt et eee e eeeeeaaaeeennnnnnen. 0.009507

By far the most important mincral waters of the Lower Po-
ninsuld are those charged with chlorid of sodium.  The ferru-
ginons sandstones of the lower part of the State, give origin,
however, to numerous springs which are strongly chalybeate,
while the bituminous rocks of the Huron and Upper Helderberg
groups, become the source of strongly sulphurecous waters, .
No formal iuvestigations have been made of any of these
.springs.  The fullowing analysis, however, by Mr. McNeill, be-
fure quoted, was inade upon the water of a spring issuing upon
the land of Solomon Mann, Esq., Ann Arbor:

Temperature, 50° Fuh.
.Specitic gravity, 1,001,

Constituents of the solid matter

“Carbonate of lime, .. oottt iiiiiei e aa 0.022800
Carbonate of MAZHEsIA, oo iiiiirtireiennennn. 0 008936 '
Carbonate of ron, .o ii i iiieiieennnaann. 0.000468
Chlor.d: of sodium,......... et eeencscanes saann 0.000488
Todide of Bodium, . cveieiiriee i iieeiirieeennns. trace.
Sulphate of soda, . ooviiiiiiiiiiiiiiiii i 0.000971
Carbmage of soda,.ceeevivai i, 0.0000432
Sulphate of potash,.......... Ceereeiete sesnanns 0.000531
Silicic acid, .. oiieiiiiiiiiiiiea.. N 0.001200
Organic matter, . .ooveeveeans et ceeieaas “eee 0.002500

Total, ceviiniiine it iiieieteeneeans ee... 0.037936
Free and partis ;Ily ¢ mbined urbamc acid,........ .028500

The qu:tytaty of iron in this water is greater than that in the
«halybeate waters of Bath, ingland, and Karlsbad and Teplitz,
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in Bohemia, though the total solid constitaents are considerably
less.

The sulphur springs of the southern portion of the State aro
exceedingly numerous, an-d I shall take the space in the prescut
report to allude particularly to ouly two. '

A very remarkable s ring occurs on scction 22 (?), in the
township of Erie, Monroe county. It is situated within tho
marsh which borders the lake, about one mile from the lake
shore and four miles south east from Vienna. The sprirg has
to be reached by boat. It is found occupying a conical depres-
sion, about 200 feet in diameter and 45 feet deep.  Some time
before reaching the spot the sulphurcous odor can be detected,
when the wind is favorable. At the distance of 30 rods the
water of the bayou has a sulphuretted taste, and a whitish de-
posite can be seen on the stems of aguatic vegetation. At the
time of ny visit the rim of the basin was 18 inches under water,
but later in the season the water subsides, and the rim is con-
verted into a fine walk around the pool.  Under these circum.
stances the flow of water from the spring forms a stream 10 feet .
wide and 3 feet deep, with a considerabile current.

Another interesting locality is found on the south side of the
Raisin river, nearly opposite the Raisinville lime quarries, in
Monroe county. ere is a chain of sulphur springs.m the land
of Robert Talford. On approachingz the locality sulphuretted
fumes arc very distinctly perceived. The water buils up in
very copious quantities at more than balf a dozen points within
the area of a quarter of an acre. A copious, whitc—almost .
snuw white—deposite lines the banks and bed of the strecam
which flows off from these springs. The reveral rills uniting
form a stgeam capable of turning a small mill, or perhaps dis-
charging 1200 gallons of water per minute. Throngh a log
erected in one of the springs, the water rises 8 or 10 feet. In
the midst of the group is a fine spring of swect water.

The cvidences of su'phur here are equal to those seen’ at
some of the must celebrated watering places. 1t is a cause of
astonishment that ¢ffurts bave not long since been made to ren--
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der this a place of resort for invalids and others. The springs
:are located in a dry, elevated limestone region. The surround-
ings, though not picturesque, are diversified and agreeable.
"The water is strong and copious. Accees is comparatively
-easy by public couveyance on the plank road 8§ miles from
‘Monroe.

Three other groups of springs of equal copiousness exist in

the immediate neighborhood, and numerous others are scatter-
«ed throughout the county.



CHAPTER VII.

PHYSICAL @EOGRAPHY, TOI’OGRAPHY, HYDROGRAPHY, METEOROLOGY.

It becomes necessary in the present hasty report, to omit all
reference to these subjects except what is embraced in the fol-
lowing table, which is partially reproduced from Higgins’ Re-
port, as Tepographer to the Geological Survey, (Rep. 1839, p.
64,) partly from Foster and Whitney’s Report on the Lake Su-
perior Land District, Part I, pp. 18, 38 et seq, and is otherwise
. compiled from eriginal observations, and other unpublished

data: ) '

ALTITUDES of various points within the State of Michigan.

LOCALITIES. l‘:'::';n (aboys
Lake Erie,.......cccoveeeeccececen.veenencfecnnes 565
Detroit River at Detroxt ............... Y PR 568
Base of old Capitol at Detro:t P ceeen 18] 596
Wayne Station*............. ceetiteaenaees 80| 658
Weast line, Wuyne county,.........ccoeevenn. 13¢} 116
Ypsilanti Station,...cceoeeienreeecianensonn. 185 118
Geddes’ Station,........ ceteenecateeenanens . 168 746
Ann Arbor Station,.......cciviiiiiiiiiiann. 193 111
University buildings, Ann Arbor,} (by level from
depot,) . veeiie ittt eaees 298| 876
Observatory, Ann Arbor, (by level from depot )] 84v] 918
Delhi, Washtenaw Co ey e s eeesteecanannnnnans 239| 817
8cio, L ceresnannn 250 828
Dexter, “ B ieecsasrreratasaanns 281f 859
Chelgea, « B ivereronesocnsasanans 338| 916
West line Washtenaw Co., on raxlroad ..| 4381 1016
Francisco Station, J ackson (0 446] 1024
Grass Lake « “ L 411 989
Leoni, “ e 401 979

¢ Heights of polnts along M. C. R. R., unless otherwise designated, have boen communi-
.Hbym.nuor,hq oﬂhncmtnlonoo Dotroit.

+ The corrected mean of the Barometer at the University, for ® mos., ending Feb., 1868,

was 20.047 inches, which to aa altitade of of the
)-; “; w“ Mlut,vhﬂoﬂnbllhl pace
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Abovo
LOCALITIES. Lake Hu
ron.
Michigan Center, Jackson Co.,ovvevninnnnnn... 363
Jackson, H e 400
Barry, B e eeiereeeaae 362
Albion, Calbonn Co, ..ovvviiiiiniiinyennnn.. 3l
Kalamaz o river, Allmm Calhoun Co. (lhbgmq,} 351
Half Way Hnust' Wayne Co,, 54
Head «f Spectacle Lake, Calboun Co., “ 313
Rice Creek, near Marshall, ¢ “ “ 280
Honey Creck, Washtenaw Co., “ 26
Huron river, Ypsilanti, « u 100
Huron river, Dexter, “ . 23
Sandstone Creck, Jackson Co., “ 347
Ountlet of Gillett’s Lake, ¢ : “ 354
Ountlet of Grass Lake, ¢ “ 377
W. end of Prairie Roude, Kalamazoo Co, ¢ LT
Kalamazoo R, scc. 33, Augusta, « & 187
: . Kalamazoo, ¢ “ 154
Crossing M. S. & N. I R. R, at St. Joscph R..
St Joseph Co., (Higging)......oooovent. 138
Branch, 3t Joseph R, sce. 35, Mattison, Branch
Co, (Higgins,)..ooovvieiiiii e, 187
Bank of L. Michigan, New Buflulo, Berrien Co.
(Thgagins ). i iiieeeeaee, 100
Bank of Gulien R, 10 miles E of New Buffalo,
Berrien Co, (Higgins,). oot 4
St. Juseph R, at Bertrand, Ber'n Co,, (Higgins, 53
Paw Paw R, Lalayette village, Van Buren Co.,
(Higging,). . oovviii it iiinns. 10¢
Bush Creek, near Mason, Van B'rn Co., (Higgins, ) 16
Stony Creek, “crossing Northern R. R.)” lonia
Co., (Higging,)...ovii i, 82
Mouth of Maple River, Innia Co, (ngms) bt
N Dranch Raisin R., Lenawee Co,, 276
Hasler’s Creek, L,apccr Co., “ 265
Head of Belle R, L . 414
Flint River, Lapecr, Lapeer Co., “ 23»
-~ Shiawassce R, Owosso, Shiawarsce Co., 14¢
Village of Newberry, St Clair Co., «“ - 284
Head of Mill Creek, “ “ “ 36~
Pontiac, Oukland Co.,oovveniiiiiiiiieines 83¢
Buss R crossing, *“Northern R. R.,” Ottawa Co,
(Higgins,) oo v 5¢
Crossing Southern R. R, 4 . W. of Monroe,
(Higging,)..ooieiiiiiiiiiiiinana, cens 51

Above
thy Soa.
941
978
940
943
929
633
951
858
844
618
810

933
955
861
765
733

116
765
618

653
631

684
654

660
(34
854
43
992
816
23
863
9468
914

634
629



STATE GEOLOGIST.

Above
LOCALITIES. lake Bu g5

Cass R, T.11 N, 5 E, 1 ft. above Saginaw R. at

East Saginaw, (M. B. Hess,) supposing the
river falls 1 ft. from there to the Bay,...... 2| 580
Birch Run, T. 10 N., 5 k., (M. B. Hess,) ........ 26 604
Pine Run, T.9 N,, 6 E, s 106| 683

Summit bet. Flmt and Pme rivers, in T. 9 N, 1
E, (M. B. Hess,) eeeeenerrenianees ool 227 806
Flint river, T.7T N, T E,, (M. B. Hess,) ..... ... 120 698
Detroit Station, Detront & MilL. R,*....o0ccuuul]es oo 515
Royal Oak, Oakland Co.,.......cc00vvveen... 79 657
Birmingham, « B i et R 190 768
Pontiac, “ L cee seens cemns 349 921
Drayton Plains, Oakland Co.,............ eeve| . 881 959
Waterford, . e i iieieea 404 983
Clarkston, “ B itsecncnatnaens 415] 998
“ Clarkston Cut,” ¢ o iiieisecsanansns 440| 1018
Springfield, o LU ceteiecnaes 438} 1016
Davisburgh, “ e it rieees 370, 948
Holly, “ ittt 340 918
Fentonville, Genesee Co.,......cc0veeennanns 3301 908
Linden, “ e ieerienana veee..] 9291 869
Gaines, “ e itreccenanansnanes 267| 845
Vernon, Shiawassee Co,..... ceterieetaaaaan 181 1569
Corunna,’ “ LN teceacecnoans 185 768
Owosso, “ L teetescaannn 154 783
Ovid, Clinton Co.,. .. .coviviiiiiiiinnnnanns. 146] 124
8t.Johns, “ ... iiiieiieeiiian., 117 166
Dallas, LR 157 185
Pewamo, Ionia Co.,, .covevvevnnninnn. eeneeen 153] 131
Muir, B iieeiieeieee ceteneaan 67} 6456
Ionia, B iieesesersaseanes e 60 638
Sara.nac, (Bosten,) Tonia L 50] 628
Lowell, Kent Co.,.....cocvveeinnneeenannnnn. 48] 626
Ada, % M e 75] 658
Lamphier’s Creek, (crossing, enly,) Kent Co.,. .. 200F 718
Grand Rapids, Kent Co.,........ccovuveennes. 654/ 632
Berlin, Ottawa Co.,,.....coovninneiieninnnens 911 669
Coopersville, * .............c..0n. cesean 54 633
Nunica, L 45| 623
Mill Point, « Cteeseeesenteaetnnntranas 4 683
Grand Haven,* ... ..c...iiviieeennennenns 4] 683
Moan height of Lower Peninsula, (Higgins,).. 160] 188

© Yor beighth of points along the D. & M. R., T am indebted to Superintendent W. K. Malr.

1



210 REPORT OF THE STATE GEOLOGIST.

Above

LOCALITIES. Lake Ho- inbore.
Lakes Huron apd Mictmgan, ( nggmu,) .............. 578
Lake Omtario,  « ..., 235
Sliding bank, entrance to Hammond’s Bay, Lake .
Huron, (Halt 676,)............000000e.. ™| 665
Bluff at Marble Quarry, E. end Dmmmond’s I,. 9| @76
Fort Mackinac, (Higginsg,)................... 150, 128
Old Fort Holmes, Mackinac 1., (Higgins,)...... 219 197
: s by Burometer July, 1860, . 307 885
“ “ by Geological level, July, 1860 318 897
Cow “  according to Foster & Whitney.| 815 898
Roblnson’s Folly, (Higging,) .........oooees, 128 706
“ by Geol level July, 1860 1211 705
Bluﬂ‘ facmg Round I, . 147 126
Summit of Sugar Loaf “ “ “ ...| 284 862
Chimney Rock, “ u “ . 131 709
Lover’s Leap, “ “ u“ 145] 123
Top of arch at Arched Rock, by Geol. level, J uly :
1860, ..ovvunrinniiiiieiiiinnenananns 140 18
Top of srch at Arched Rock, by Barometer,.... 13+ 116
To highest summit of Arched Rock, by level,...| 149 727
Top of Buttress facing the lake at do. « . 105] 683
Principal Plateau of Mackinac Island, ¢ 150 728
Upper Plateau of “ “ . 294| 872
Summit of St. Joseph I, (T. N. Molesworth) 400 978
Lake Superior, (Foster and Whitney,).........].. eeeo| 627
LOCALITIES. u‘rk:’::s:- (vere
Pie Island, N. shore L. Sup., (Foster&Whltney,) 760| 1387
"~ McKay’s Mountmn, 1000 1637
Thunder Cape, : “ 1850 1977
- 8t. Ignace, (estimated,) “ 1300| 1927
Les Petits Ecrits, u 850 . 1477
Pic Island, “ 760 1387
Michipicoten Island, " 800 1427
Gros Cap, (estimated,) “ 700] 1327
Highest Point Porcupine Mts., “ 1380 2007
Mt. Houghton near head of Keweenaw Point,
(Foster & Whitney,).........oooiiaennt 884 1511
Grand Sable, L. S, (t.ransporwd materials,) 845 912
Pt. Iroguois, _ . 850, 977
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CHAPTERQJVIII.

REPORT OF THE STATE ZOOLOGIST.

Lansing, Mich., Dec. 20th, 1860.

To Pror. A. WixcExLL, State Geologist:

* Sir—1I have the honor to transmit the following report of pro-
gress made in the Zoological department of the Natural History
Survey of the State, during the past two years.

Owing to the limited appropriation made by the Legislature
for the purpose of recommencing the Geological Survey of the
State, and the desirableness of prosecuting the explorations in
" the Geological department with as effective a force as possible,
I have been unable, as you are well aware, to devote but a part
of my time to investigations in the department assigned me in
the organization of the Geological corps.

The Zoological collections already made comprise such speci-
mens as could be readily obtained without the sacrifice of much
time, or detracting materially from the efficient progress of the
Geological reconnoissance.

Very much remains to be done before an approximation to a
complete knowledge of our fauna can be obtained.

From the nature of the subjects of investigation in this de-
partment, it is difficult, in a limited space, to give a satisfactory
account of the exact progress of the work, or even to embody
the results accomplished when so much remains unfinished.

The subjoincd catalogue of the species known to inhabit our
State, will, perh.ps, best present an outline of the labor already
performed, and at the same time furnish desirable information
in regard to the geographical range of species.
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In addition to the list here presented there are large numbers
of specimens that remain to be identified and described, which
will inaterially increase the number of known species in the
State.

The fishes, insects, and crustaceans have not been worked up
and for that reason have been omitted from the catalogue.

It may not be out of place in this connection to make a brief
statement of the aims to be kept in view, and the results which
may be expected to follow from the earnest prosecution of the
study of the Zoology of our State.

From the intimate and important relations existing between

man and the various branches of the Animal Kingdom, be is
particularly interested in becoming acquainted with the forms,
stracture, metamorphoses, habits, and dispositions of the ani- .
mate beings which surround him. He would thus be better fit-
ted to act intelligently in availing himself of the benefits to be
derived from those species that are'capable of improvement by
domestication, and at the same time be enabled to successfully
maijntain that influence and control over the economy of inferior
organizations which his superior physical and mental develope-
ment, as well as interests, require of him. Dependent upon the
animal kingdom, as he is to a great extent, for many of the
comforts and Iuxuries of life, it would seem that the importance
of a thorough investigation of the laws which govern this mag-
nificent creation of living beings, and their relations to man’s
well-being and interests cannot be teo highly estimated.
* In the present advanced state of the abstract sciences, every
branch of inquiry or investiggtion, no matter how trivial or
unimportant it may in itself appear, tends directly to develop
results that are of practical application in the varied pu.suits
of life.

Many illustrations of this fact might be adduced, and will
undoubtedly present themselves to the minds of those who are
familiar with the history of the useful arts. I will, however,
cite but a single instance.
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When it became known that sealing-wax, amber, and other
resinous bodies, on being rubbed would attract pith-balls and
other light substances, the discovery was looked upon as unim-
portant and trifling, and no one thought the knowledge capable
of being made available fer any practical purpose; yet from
this small beginning the science of electricity bas been devel-
oped, which, in its practical applications in the arts, no one in
ihe present age would venture to set a limit. From the appli-
cation of the principles of this science we are indebted for the
increased facilities in the art of printing, by the process of elec-
trotyping, imprevements in the art of gilding, as well as for
that wonder of the age, tho magnetic telegraph, that brings by
its network of wires the most remote places into almost instan-
taneous commaunication. :

The so-called trifling experiments of philosophers, considered
by many as beneath the attention of intelligent beings, have
brought forth fruit abundantly, the influence of which on the
world’s progress can hardly be estimated.

Thus, in every department of knowledge, practical results
are constantly preseating themselves as the inevitable conse-
quence of progress in the purely abstract investigations of
8cience,

An accurate scientific knowledge of the appearance, feod,
development, and mode of existence, of the various animal
forms we are brought in contact with in our every day pursuits,
a8 well as their variea relations to the vegetable and inorganic
kingdoms of nature, is indispensable if we would derive prac-
tical benefit from the different classes of the animal kingdom
and render.thém subser ient to our prosperity and happiness.

Such knowledge to the agriculturalist would indecd be found
of incalculable advantage; it would enable bim to protect, as
far as pussible, the many species that confer direct beuefits by
furnishing various useful products, and to encourage the devel-
opment of those that assist in protecting his crops, by preying
on noxious forms, and thus preventing their inordinate increase,
and at the same time he would be better prepared to adopt sait-
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able measures for destroying and keeping in check those that
by their depredations on his forest trees and grasses become
most formidable enemies and the pests of civilization.

" The army of weevils, Hessian flies, midges, chinch bugs, and
cut worms attacking his wheat and other cereals, the numerous
species of borers, curculios, locusts, and moths so destructive
to his fruit and forest trees, all point to his interest in becoming
better acquainted with the economy of nature, and studying
more closely the varied phenomena presented by organic beings.

The intimate relations of Zoology to the other departments of
science, might be cited as an incentive to a more general dis-
semination and increase of the knowledge of organic beings.

Geology derives important aid in its investigoftions from the
application of the principles of Zoology; indeed, the rapid pro-
gress of the science of Geology at the present time is owing to
the accurate investigations of the relations existing between
the organic forms at present inhabiting our globe, and those
fossil remains that are the index of the faunas and floras of
past ages. :

It is in fact in consequence of the aid farnished by the kin-
dred sciences of Botany and Zoology that modern Geology has
attained her proudest achievements.

In the State of New York alone hundreds of thousand of dol-
lars have been expended in explorations for coal, when an ex-
smination of a few shells that abound in her rocks, would have
shown that the entire geological formations of the State were
below the coal bearing series of rocks, and that explurations
for that mineral would consequently be fruitless.

In an educational point of view, a systematic knowledge of
the animals inhabiting our State, their habits and relations to
man and the surrounding world, would furnish a fund of mate-
rials for reflection and study, which, as a means of mental cul-
ture and developement, is capa'le of attaining & high rank
among the studies considered essential in our institutions of
learning, to a successful training of the intellec u.al powers.

At the present time, when a knowledge of the principles of
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Natural History is considered indispensable to a finished educa-
tion, the want of Museums in our State where the materials for
the prosecution of this most interesting branch of study may
be accessible to every one, is severely felt.

To supply this want, complete collections of the plants and
animals of our State should be made so as fully to illustrate
their systematic relations and affinities of structure, due prom-
inence being given in their arrangement to the exhibition in a
suitable manner of those species that are of benefit to the
agricultyralist, as well as those that from their habits are contin-
ually warring against his interests by committing ravages that
it is an object to keep within due bounds.

Aside from all this, the study of natare has a still higher sig-
nificance than can be measured by any merely practical or pe-

uniary advantages accruing from its prosecution.

As the material expressions of the ideas of the Creator, the
Supreme Intelligence of the Universe, the world of organic be-
ings which He has created for man’s ¢untemplation and im-
provement, is certainly worthy the careful consideration of the
highest faculties of the buman mind.

In conclusion, I would make this public acknowledgment of
my indebtedness to a number of scientific gentlemen for their -
disinterested assistance and encouragement, and to the public
generally for the many acts of kindness shown to myself and
party, during the progress of the survey.

M. MILES,
State Zovlogist.






A CATALOGUE
OF THE

MAMMALS, BIRDS, REPTILES AND MOLLUSKS,

o MIOEIGA.N’.
BY M. MILES, M. D., STATE ZOOLOGIST.

CLASS MAMMALIA.
UNGQUICULATA.

ORDER CHEIROPTERA.
FAMILY VESPERTILIONIDAE. _
1. Vespertilio Noveboraceusis, Linn —New York Bat.
8. “ fuscus, P. de B.
8. “ subulatus, Say.—Brown Bat.
4. .“ phaiops, Temm.
5. “ Caroli, s
ORDER RAPACIA.
SUB-ORDER INSECTIVORA.
FAMILY SORICIDAE.
8Sub-Family Soricine.
6. Blarina talpoides, Gray.—Shrew.
. PAMILY TALPIDAE.
%. Scalops aquaticus, Fisch.—Common Mole.
8. «  argentatus, Aud. & Bach.— Silvery Mole.
=9, Condylura cristata, Jliger —Star-Nosed Mole.
SUB-ORDER CARNIVORA.
FAMILY FELIDAE.
10, Lynx rufus, Raf —Wild Cat.
1l. ¢ Canandensis, Raf—Lynx. -
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FAMILY CANIDAK.
Sub-Family Lupinae.
18. Canis occidentalis, var. griseo-albus, Bd.—Wolf.
13. ¢« latrans, Say.—Prairie Wolf. '
Sub Family Vulpinae.
14. Vulpes fulvus, Rich.—Red Fox.
15. « YVirginianus, DeKay.—Gray Fox.
FAMILY MUSTELDAE.
Sub-Family Martinae.

216. Mustela Penantii, Erxzl.—Fisher.

1T, “  Americana, Turton.—Pine Marten.

18. Putorius cicognanii, Bd.—Brown Weasel.

19. “  Noveboracensis, DeKay,—White Weasel.

20. “ vison, Rich.—Mink.

=31. Gulo luscus, Sabine.—Wolverine.
Sub-Family Luirinae.

22. Lutra Canadensis, Sab.—Otter.
Sub Family Melinae.

23. Mephitis mephitica, Bd.—Skunk.
24. Taxidea Americapa, Bd —Badger.

FAMILY URSIDAE.

25. Procyon lotor, Storr.—Raccoon.
26. Ursus Americanus, Pallas.—Black Bear.

ORDER MARSUPIATA.
FAMILY DIDELPHIDAE.
*27. Didelphys Virginiana, Shaw.—Opossum.
ORDER RODENTIA.
FAMILY SCIURIDAE.
Sub-Family Sciurinae.

28. Sciurus Ludovicianus, Custis—Fox Squirrel.
29. «  Carolinensis, @m.—Gray and Black Squirrels.
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80. Sciurus Hudsonius, Pallas.—Red Squirrel.

81. Pteromys volucella, Des —Flying Squirrel.

83. Tamias striatus, Batrd. —Chipmunk.

«33. Spermophilus tridecem-lineatus, Aud. & Bach.—Striped
Prairie Squirrel. ,

84» Arctomys monax, Gm.—Woodchuck.’

Sub-Family Castorinae.
=35. Castor Canadensis, Kuhl.—Beaver.
FAMILY MURIDAE.
Sub-Family Dipodinae.
86. Jaculus Hudsonius, Bd.—Jumping Mouse.
v Sub-Family Murinae.

87. Mus musculus, Linn.—Common Mouse.
88. Hesperomys leucopus, Wag.—Deer Mouse.
89. “ Michiganensis, Wagner.—Prairie Mouse.

Sub-Family Arvicolinae.

40. Arvicola riparia, Ord.—Meadow Mouse.
41. Fiber zibethicus, Cuv.—Muskrat.

FAMILY HYSTRICIDAE.

42. Erethizon dorsatus, F. Cuv.—Porcupine.

9. C. cristata. The star nosed mole appears to be a very rare species within the limits of
this State. Ihave seen but a single specimen.

x16 and =17. N. Pennantii, and M. Americana. The Fisher and Pine Martin undoubtedly have
& place in our fauna, but I have not had an opportunity of cxamining specimens other
than hunter's skins as found in market. .

531. G. luscus. The Wolverine is seldom found in the Lower Peninsula, having been nearly
exterminated.

=37. D. Virginiana. A single specimen of the Opossum was killed in Geneses county last
season. The species is, however, frequently seen in the southern part of the State.

533. 8. tridecem-lineatus. The striped Prairie Squirrel is xpry common in the southern
oounties, but has not been known in the central parts of the State until within a foew
yoars past. It is gradually extending its range northward, where the timber has been
removed and the land brought under cultivation.

338. C. Canadensis. At no very remote period the Beaver was found throughout the State ag
is ahown by the numerous remains of their dams in localities that are now deserted
.by them. At present their range is confined to the northern part of the Lower Pe-
ninsuls, where they are found in abundance on the head waters of nearly every
stream rusning into Lake Huron. At Alpena several hundred skins are snawally
Jroughs ia from Thunder Bay river and its tributaries.
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ORDER RUMINANTIA.

FAMILY CERVIDAE.

*45. Alce Americanus, Jardine.—Moose.
*46. Rangifer caribou, Aud. & Bach.—Caribou.
’47_. Cervus Canadensis, Erzl.—EIk. .
-48.  «  Virginianus, Bodd.—Deer.
FAMILY LEPORIDAE.

43. Lepus Americanus, Erzl.—Northern Hare.
44. « sylvaticus, Bach.—Gray Rabbit.

CLASS AVES.
ORDER RAPTORES.
FAMILY VULTURIDAE.
1. Cathartes aura, Illiger—Turkey Buzzard.

FAMILY FALCONIDAE.

Sub-Family Falconinae.
2. Falco anatum, Bon.—Duck Hawk.
8. « columbarius, Linn.—Pigeon Hawk.
4. “ sparverius, Linn.—Sparrow Hawk.
Sub-Family Accipitrinae.

8. Accipiter Cooperii, Bon —Cooper’s Hawk.
6. “ fuscus, Gmel.—Sharp-shinned Hawk.

Sub- Family Buteoninae.

7. Buteo borealis, @mel.—Red-tailed Hawk.
8. ¢ lineatus, Gmel —Red-shouldered Hawk.

=45. A. Amoricanus. The Moose is seldom seen within the ljmits of the State. Hunters in-
form me that it s still occasionally taken, but it is rapidly disappearing from its former
haonts.

x48. R. Caribou. The Caribou extends its southern range to the Upper Peninsula, where it
is occasionally taken by hunters. ‘

=47. C. Canadensis. The Elk is found in abund in the ies of Huron and Sanilac
about the head waters of the Cass River. The unrelenting pursuit of hunters by
means of the rific and trap pens will soon extorminate lt,' unless means are taken to
prevent an indiscrimate slaughter at all seasons of the year.
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. Buteo Pennsylvanicus, Wilson.
=10.
11.
12.

*“ Swainsoni, Bonap.—Swainson’s Buzzard.
Archibuteo lagopus, Geml.—Rough-legged Hawk.
" Sancti-Johannis, Gmel—Black Hawk.

Sub-Family Milvinae.
Circus Hudsonius, Linn.—Marsh Hawk.
Sub Family Aquilinae.
Haliaetus Washingtonii, Aud.—Washington Eagle.

u“ leucocephalus, Linn.—Bald Eagle.
Pandion Carolinensis, Gmel.—Fish Hawk.

FAMILY STRIGIDAE.
Sub-Famsly Buboninae.
Bubo Virginianus, Gmel.—Great Horned Owl.
Scops Asio, Linn.—Mottled Owl.
Otus Wilsonianus, Lesson.—Long-eared Owl.
Brachyotus Cassinii, Brewer.—Short-eard Owl.
Sub-Family Syrninae.
Syrnium nebulosum, Foster.—Barred Owl.
Nyctale Acadica,—Screech Owl.
Sub-Family Nycteininge.
Nyctea nivea, Daudin —Snowy Owl.
Surnia ulula, Linn.—Hawk Owl.

ORDER SCANSORES.

FAMILY CUCULIDAE.
Coccygus Americanus, Bonap.—Yellow-billed Cuckoo..
“ erythrophthalmus, Bonap.—Black-billed
FAMILY PICIDAE.

Sub-Family Picinas.

Picus villosus, Linn.—Hairy Wood-pecker.
“ pubescens, Linn.—Downy Wood-pecker.

Sphyrapicus varius, Bd —Yellow-bellied Wood-pecker.
Hylatomus pileatus, Bd.—Log Cock.
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81. Centurus Carolinus, Bon.—Red-bellied Wood-pecker. -
82. Melanecrpes erythrocephalus, Sw.—Red-beaded Wood-
pecker.
83. Colaptes auratus, Sw.—Flicker.
ORDER INSESSORES.
SUB-ORDER STRISORES.
FAMILY TROCHILIDAE.
84. Trochilus colubris, Linn.—Humming Bird.
FAMILY CYPSELIDAE.
85._Chaetura pelasgia, Steph.—Chimney Swallow.
FAMILY CAPRIMCLGIDAE.
Sub-Family Caprimulginae.
86. Antrostomus vociferus, Bon.—W hippoorwill.
86. Chordeiles popetue, Bd.—Night Hawk.
SUB ORDER CLAMATORES.
FAMILY ALCEDINIDAE.
88. Ceryle alcyon, Boie—Kingfisher.
FAMILY COLOPTERIDAE.
Sub-Family Tyranninae.
39. Tyrannus Carolinensis, Bd.—King Bird.
40. Myiarchus crinitus, Cab.—Great crested Flycatcher. -
41. Sayornis fuscus, Bd.—Pecwee Fly-catcher.
4]1. “  Suyus, Baird—Says Fly-catcher.
42. Contopus borealis, Bd.—Olive-sided Fly-catcher.
43, o virens, Cab.—Wood Pewee.
44. Empidonax Traillii, Bd.—Traill’s Fly-catcher.

45, “ acadicus, Bd.—Little Pewee.
45 « flaviventris, Bd.—Yellow-bellied Fly-catcher.

SUB-ORDER OSCINES.
FAMILY TURBIDAE.
Sub-Family Turdinae.
46 Turdus mustelinus, Gmel.—Wood Thrush.
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Turdus Pallasii, Cab.—Hermit Thrush.
. ¢ migratorius, Linn.—Robin.
Sialia sialis, Bd.—Blue Bird.

Sub-Family. Regulinae.

Regulus calendula, Licht.—Ruby-crowned Wren. i
“  satrapa, Licht.—Golden crested “

FAMILY SYLVICOLIDAE.
Sub-Family Motacillinae.
Anthus Ludovicianus, Licht.—Tit Lark.
Bub-Family Sylvicolinae.
Mniotilta varia, Vielll.—Black and White Creeper.
Parula Americana, Bon.—Blue Yellow-backed Warbler.
Geothlypis trichas, Cab.—Maryland Yellow-throat.
Helminthophaga chrysoptera, C’tfb.—Golden-winged War-
bler.
Helminthophaga ruficapilla, Bd.—Nashville Warbler.
Seiurus aurocapillus, Sw.—Golden crowned Thrush,
“ Noveboraceusis, Nultall.—W ater Thrush.
. Ludovicianus, Bon. ]
Dendroica virens, Bd.—Black-throated Green Warbler.
u“ Canadensis, Bd.—Black-throated Blue ¢

“ coronata, Gray.—Ycllow-rumped “
“ Blackburniae, Bd —Blackburnian &
“ castanea, Bd.—Bay-breusted u
“ pinus, Bd.—Pine-creeping, “

“ Pennsylvanica, Bd.--Chestnut-sided

“ aestiva, Bd.—Summer Yellow Bird.

“ maculosa, Bd.—Black and Yellow Warbler.

Tu tigrina, Bd.—Capc May Warbler.

" discolor, Bd.—Prairie “
Myiodioctes mitratus, Aud.—Hooded Warbler.

“ pusillus, Bonap.—Green Black cap Fly-catcher.

“ Ganadensis, Aud.—Canada Fly-catcher.
Setophaga ruticilla, Swo.—Red Start.

M
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Sub-Family Tanagrinae.
Pyranga rubra, Vieill—Scarlet Tanager.
FAMILY HIRUNDINIDAE.
Sub Family Hirundininae.
Hirundo horreorum, Barton.—Barn Swallow.
“  lunifrons, Szy.—Cliff Swallow.
“  Dbicolor, Vieill.—White-bellied Swallow.
Cotyle riparia, Boie.—Bank Swallow.
“  gerripennis, Bonap —Rough-winged Swallow.
Progne purpurea, Boie.—Purple Martin.
FAMILY BOMBYCILLIDAE.

Ampelis garrulus, Linn.—Bohemian Wax-wing.
“ cedrorum, Bd.—Cedar Bird.

FAMILY LANIIDAE.
Sub-Family Laniinae.
Collyrio borealis, Bd.—Butcher Bird.
“  excubitoroides, Bd —White-rumped Shrike.
Sub Family Vireoninae.
Vireo olivaceus, Vieill—Red-eyed Vireo.

« Noveboracensis, Bonap.—White-eyed Vireo.
“  flavifrons, Vieill —Yellow-throated Vireo.
FAMILY LIOTRICHIDAE.
Sub-Family Miminae.
Mimus Carolinensis, Gray.—Cat Bird.
Harporhynchus rufus, Cab—Brown Thrush.
Sub-Family Troglodytinae.
Thriothorus Ludovicianus, Bonap.—Great Carolina Wren.
Cistothorus palustris, Cab.—Long-billed Marsh Wren.
Troglodytes aedun, Vieill. —House Wren.
. hyemalis, Vieill —\Vinter Wren.
“ Amcricanus, 4ud.—Woud Wren.
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FAMILY CERTHIADAE.

94. Certhia Americana, Bonap.—American Creeper.
95. Sitta Carolinensis, Gmel.—White-bellied Nuthatch.
96. ¢ Canadensis, Linn.—Red-bellied Nuthatch.

FAMILY PARIDAE.
Sub-Family Polioptilinae.
91. Polioptila caerulea, Scl.—Blue-Gray Fly-catcher.
Sub-Family Parinae.
98. Parus atricapillus,” Linn.—Black cap Titmouse.
*98*. « Carolinensis, Aud —Carolina “
FAMILY ALAUDIDAE.
99 Eremophila cornuta, Bme.—Shore Lark.
FAMILY FRINGILLIDAE.
Sub-Family Coccothraustinae.
*69*. Carpodacus purpureus, Gray.—Purple Finch.
100 Chrysomitris tristis, Bon.-~Yellow Bird.
=100* “ ~ pinus, Bon.—Pine Finch
101 Curvirostra Americana, Wilson—Red Cross bill.
103 “ leucoptera, Wilson.—White-winged Crossbill,
103 Acgiothus linaria, Cab.—Lesser Red Poll.
104 “ canescens, Cab.—Mealy Red Poll.
105 Plectropbanes nivalis, Mleyer.—Snow Bunting.

Sub-Family Spizellinae.

106. Passerculus Savanna, Bunap —Savannah Sparrow.

107. Poocsetes gramineus, Bd.—Grass Finch.

108. Chondestes grammaca, Bonep.—Lark Finch,

109. Zonotrichia leucophrys, Sw —White-crowned Sparrow.

110. “ albicollis, Bonap.—White-throated
*110.* Junco Oregonus, Sc.—Oregon Snow Bird.

111. « hyemalis, Sclater.—Snow Bird.

112. Spizella monticola, Bd—Tree Sparrow.

118. ¢«  pusilla, Bonagp —Field «
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114. Spizella socialis, Bonap.—Chipping Sparrow.
115. Melospiza melodia, Bd.—Song “
116. " palustris, Bd.—Swamp u
Sub-Family Spizinae.
117. Euspiza Americana, Bonap.—Black-throated Bunting.
118. Guiraca Ludoviciana, Sw.—Rose-breasted Grosbeak.
=118+ «  melanoccphala, Sw.—Black-headed *¢
119. Cyanospiza cyanea, Bd.—Indigo Bird. -
120. Pipilo erythrophthalmus, Vieill.—Chewink.
FAMILY ICTERIDAE,
Sub-Family Agelaine.
121. Dolichonyx oryzivorus, Sw.—Boblink.
122. Molothrus pecoris, Sw.—Cow Blackbird.
128. Agelaius phoeniceus, Vieill —Red-winged Blackbird.
124. Sturnella magna, Sw—Meadow Lark. }
. Sub-Family Icterinae.
125. Icterus spurius, Bongp.—Orchard Oriole.
126. «  Baltimore, Daud.—Baltimore Oriole.
Sub-Family Quiscalinae.
,18%7. Scolecophagus ferrugineus, Sw.—Rusty Grakle.
" 198. Quiscalus versicolor, Vieill.—Crow Blackbird.
‘ EAMILY CORVIDAE.
Sub Family Corvinae.
129. Corvus carnivorus, Bart.—Raven.
130. ¢ Americanus, Aud.—Crow.
Sub-Family Garrulinae.
131. Cyanura cristatus, Sw.—Blue Jay.
182. Perisorcus Canadensis, Bonap.—Canada Jay.
ORDER RASORES. *
SUB-ORDER COLUMBAE.
PAMILY COLUMBIDAE.
Sub-Family Columbinae.
138. Ectopistes migratoria, Sw.—Wild Pigeon.
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Sub-Family Zenaidinae. o
134. Zenaidura Caroline'nsis, Bonap.—Mourning Dove.
* SUB-ORDER GALLINAE.
FAMILY PHASIANIDAE,
Sub-Family Meleagrinae.
185. Meleagris gallopavo, Linn.—Wild Turkey.
' FAMILY TETRAONIDAE.
136. Tetrao Canadensis, Linn.—Canada Grouse.
187. Cupidonia cupido, Bd.—Prairie Chicken.
138. Bonasa umbellus, Steph.—Ruffed Grouse, Partridge.
FAMILY PERDICIDAE.
139. Ortyx, Virginianus, Bonap.—Quail. ‘
6B.DER GRALLATORES.
SUB-ORDER HERODIONES.
FAMILY GRUIDAE.
*139.* Grus Canadecnsis, Temm.—Sand-hill Crane.

FAMILY ARDEIDAE.
140. Ardea Herodias, Linn.—Blue Heron.
141. Ardetta cxilis, Gray.—Lcast Bittern.
142. Botaurus lentiginosus, Steph.—Bittern.
143. Bautorides virescens, Bonap.—Green Heron.
144.”Nyctiardea gardeni, Bd.—Night Heron.
SUB-ORDER GRALLAE.
FAMILY CHARADRIDAE,
145. Charadrius Virginicus, Borck.—Golden Plover.
146. Aegialitis vociferus, Cassin.—Kill-decr.
147, . semipalmatus, Bon.—King Plover.
148. Squatarola Helvetica,]Cuv.—Black-bellied Plover.
FAMILY HAEMATOPODIDAF,
149. Strepsilas interpres, JU.—Turdstone.
FAMILY SCOLOPACIDAE.

150. Philohela minor, Gray.—Woodcock.
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151. Gallinago Wilsonii, Borap.—Wilson’s Snipe.
152. Macrorhamphus griseus, Lrach.~—Red-breasted Snipe.
153. Tringa canutus, Linn.—Robin Snipe.
1564. «  maculata, Vieill—Jack Snipe. °
155. ¢ Wilsonii, Nuitall.—Least Sandpiper.
3156 « Bonapartii, Sch. .
* 1566. Ereunetes petrificatus, 7/ —Semipalmated Sandpiper.
2156.* Micropalama himautopus, Bd.—Stilt .
Sub-Family Totaninae.
157. Gambetta melanoleuca, Bon.—Tell Tale.
158. “ flavipes, Bon.—Yellow Legs.
159. Rhyacophilus solitarius, Bunap.—Solitary Sandpiper.
160. Tringoides macularius, Gray.—Spotted “
161. Actiturus Bartramius, Bonap.—Field Plover.
162. Limosa fedoa, Ord.—Marbled Godwit.

Sub-Family Rallinae.
163. Rallus Virginianus, Linn.—Virginia Rail.
164. Porzana Carolina, Vieill —Sora Rail.
165. “ Noveboracensis, Bd —Yellow Rail.
166. Fulica Americana, Gm.—Coot.
3167. Gallinula galeata, Ronap.—Florids Gallinule,

ORDER NATATORES.
SUB-ORDER ANSERES.
FAMILY ANATIDAE.
Sub Family Cygninae.
168. Cygnus Americanus, Sharpless.—Swan.
Sub Family Anserinae.
169. Anser hyperboreus, Pallas—Snow Goose.
170. Bernicla Canadensis, Boie —Canada
- Sub-Family Anatinae.
171. Anas boschas, Linn.—Mallard.
173.  obscura, Gm.—Dusky Duck.
118. Dafila acuts, Jenyns—Pintail Duck.
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. Nettion Car»linensis, Bd —Grecn-winged Teal.

Querquedula discors, Steph.—Bluc-winged *
Spatula clypeata, Boie.—Spoonbill.
Chaulelasmus streperus, Gray.—Gadwall; Gray Duck.
Mareca Americana, Steph.—Baldpate; Widgeon.
Aix sponsa, Boie—Wood Duck.
Sub Family Fuligulinae.

Fulix marila, Bd.—Scaup Duck
«  collaris, Bd.—Ring-necked Duck.
Aythya Americana, Bon.—Red head.
«  vallisneria, Bon.—Canvas-back.
Bucephala Americana, Bd.—Golden Eye; Whistle Wing.
“ albeola, Bd.—Butter Ball.
Harelda glacialis, Leach.—O0ld Wife.
Oidemia bimaculata, Bd.—Huron Scoter.

Sub Family Erismaturinae.
Erismatura rubida, Bonap.—Ruddy Duck.
Sub-Family Mergtinae.

Mergus Americanus, Cassin.—Sheldrake.
“ serrator, Linn.—Red-breasted Merganser.
lophodytes cucullatus, Reich.—Hooded  «

SUB-ORDER GAVIAE.
FAMILY LARIDAE.
Sub-Family Larinae.

Larus glaucus, Brunn.-—Glaucous Gull.
“  argentatus, Brunn.—Herring “

x10. B. Swainsonl. Iam indebted to my friend Dr. Daniel Clark, of Flint, for an opportunity
of cxamining a specimen of this rare buzzard, which was shot in Geneseo county last
summer, and is now preserved in the museum of the Fiint Scientific Institute.

1.4 Sayornis Sayus, Bd. On the anthority of Rev. Charles Fox, who shot a specimen’as
Owosso, Ehiawassce county, July, 1853 Tho spocics in the catalogue marked ¢ s’ were
obtained at Gross Isle, Wayne Co., by Prof. Fox, and are given on his authority.

2107. G. galeata. This gallinule is frequently seen in the southern parts of the State. 1 bave
seen several specimens as far vorth as Saginaw Bay, and am informed by Mr. Joba
Ebarp, at the Saginaw Light-house, that it breeds in the marshes at the mouth of Sagl-
naw River.
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194. Larus Delawarensis, Ord —Ring-billed Gull.
195. Chroicocephalus atricilla, Linn.—Laughing Gull.
196. “ Philadelphia, Lawrence.—Bonaparte’s Gull.

Sub-Famdy Sterninae.
197. Sterna Wilsoni, Bonagp.—Wilson's Tern.
2197, «  frenata, Gambel—Lcast “
*198. Hydrochelidon plumbea, Lawrence—Black Tern.

FAMILY COLYABIDAE.

Sul-Family Colymbinae.
199. Colymbus terquatus, Brunn.—Loou.

Sub Family Podicipinae.
200. Podiceps griseigena, Gray.—Red-necked Grebe.
201. “ cristatus, Lath.—Crested “
202. “ cornutus, Lath.——Horned “
203. Podilymbus podiceps, Lawrence.—Pied-bill «

CLASS REPTILIA.
ORDER TESTUDINATA.

SUB-ORDER AMYDAE.
FAMILY TRIONYCHIDAE.

*]. Amyda mutica; Filz,

*2. Aspidonectes spinifer, 4g —Soft-shelled Turtle.
FAMILY CHELYDRUIDAE.

3. Chelydra serpentina, Schw.—Snapping Turtle.
FAMILY CINOSTERNOIDAE,

24, Ozotheca odorata, 4g.
5. Thyrostornum Peunusylvanicum, Ag.—Musk Turtle.

FAMILY EMYDOIDAEFE.

6. Grarfemys geographica, Ag.

x1u3. H. piumbea. ] shot sevora spec mons of this besutiful tern last June, ou the shoro of
Saginaw Bay. From the numbor of individuals n that vicinity 1supposed i to be
breeding there.
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'l..Graptcmys LeSueurii, Ag.
*8. Chrysemys marginata, Ag.
9. Emys Mcl.eagris‘, Ag.
*10. Nanemys guttata, Ag.
ORDER OPIIDIA.

FAMILY CROTALIDAE.
1

—

. Crotalophorus tergeminus, Holb.—Massasauga.
FAMILY COLUBRIDAE.

t12. Eutaenia saurita, B. & G.—Striped Snake.

13. “ sirtalis, B & G.—Garter Snake.

14. Nerodia sipedon, B. & G.—Water Suake.

15. «  Agassizii, B. & G.

16. Regina leberis, B. & G.—Striped Water cuake.
*17. Heterodon platyrhinos, Lalr.—Blowing Viper.
*18. Scotophis vulpinus, B. £ G.

19. Ophibolus eximius, B. & G.—)M 'k Sunake.

20. Bascanion constrictor, B. d* (# —Black Sunahe.
21. « " Yoxii, B. & G.

22. Chlorosoma vernalis, B. & G.—Green Snake.
23. Diadophis punctatus, B. & G.—Ring-n:cked Snake.
24. Storcria Dekayi, B. & G.

25. “  occipito maculata, B. & G.

sl. A. mutica. This specis secms to be comparativuly raro. Ihave seen Lut a fow speal.
mens which would judicate that its range is confinod to the southern parts of the State.

%8 A. spinifer. *The cummon soft shell turtle is fuund throughout tho southern half of the
Lower Pcoinsula. It is frequently met with as fur north as Gencsoo county, and in tho
streams of the castern, as well as the western slopo of tho State.

=4 O. odorata. The carapuce of a small turtle obtained in Qakland county I havoe rcforred
to this specics, but as the specimen i3 imprrfect I may be fucorrect in including tho
specics In our fanna.

=8. C. marginata. This Is the most abundant species of the Testudinata in our §tato. It was
formerly confounded with C. picta, but was separatcd by Prof. Agassis in his contribu.
tions Lo the Natural History of the United States. 1 am not aware that the latter spo-
cles is found in Michigan. .

510. N. guttata. Four spccimens of this boautiful specive have beem collectod within the

’ two years. Onc in Genesce county, one from Saginaw Bay, and tho others from Oak-

land county. Ou comparison with a spect from M. husoctts, thoy appoar to be
identical, the only difference noticed being the darker color of the plastron in the Mich-
igan specimens.

30
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CLASS BATRACHIA.
ORDER ANURA.

FAMILY BUFONIDAE.

-

26. Bnfo Americanus, LeConte.
FAMILY HYLADAE.

21. Acris crepitans, Bd.

28. Hyla versicolor, LeConte.

29. ¢ Pickeringii, Holl.

230. Helocstes triseriatus, Bd.
FAMILY RANIDAE.

81. Rana Catesbiana, Shaw.—Bull Frog.

83. ¢ fontinalis, LeConte.—Spring Frog.
83. « pipiens, Gmel.—Shad Frog.

84. ¢« palustris, LeCente.——Pickerel Frog.
85. ¢ sylvatica, LeCunte.—Wood Frog.

ORDER URODELA.
ATRETODERA.

FAMILY AMBYSTOMIDAE.

86. Ambystoma punctatum, Bd.
31. “ Juridum, Bd.
=38. “  laterale, Hall.

x]18. K. saurita. This well-marked specics i8 comparatively rare. I have scen but three er
.four specimens that have been collected within the limits of the Etate.

x17. H. platyrhinos. I have not seen this spocics, but give it a place in dur fauna on the
authority of Prof A. Sager,the able Zoologist of the former Geological corps, to whoms
I am indebted for many acts of kindness and encouragement.

x18. 8. valpinus. The only specimens of this species collected arc from the vicinity of Sagi-
naw Bay, where it is found in abundance. Although perfectly harmiess it has the
unfounded reputation, in that locality, of being venomous and is therefore much
dreaded.

230. H. triseriatus. I am not acquainted with this specics, but give it a piace in the cata-
logue on the authority of Prof. Baird.

338. A. latorale. An immature specimen from Saginaw Bay, I have referred to this species.

241. P. orythronota. This is a common and widely distributed specios, being found through-
out the Btate as far north as Lake Superior.

248. 1 have several undetermined specimens of Nucturus, some of which will probabdly prove
to be N. maculatus.

L4
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FANILY TRITONIDAE.
89. Diemyctylus miniatus, Raf. \
40. . viridescens, Raf.

FAMILY PLETHODONTIDAE.

241. Plethodon erythronota, Bd.

49, “ cinereus, Tsch.
Tremadotera.
x48. Necturus lateralis, Bd.

CLASS GASTEROPODA.
MOLLUSCA.

FAMILY HELICIDAE.

Helix albolabris, Say.
“ alternata, Say.

“ arborea, Say.

“  chersina, Say.
concava, Say.

“« clausa, Say.

« exoleta, Binney.
«  electrina, Gould.

© T o~

« elevata, Say.
10. « fallax, Say.
11. « fraterna, Say.
12. « fuliginosa; Griffith.

13. « birsuta, Say.
*14. ¢ hydrophyla, Ing.
15. ¢ inflecta, Say.

17. * identata, Say.
18. ¢ inornata, Say.
19. ¢« ligera, Say.

20. ¢ labyrinthica, Say.
81. ¢ limatula, Ward.
23. ¢ lineats, Say.
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£3. Helix minuscula, Binney.

24. ¢ mohodon, Rack.

25. “ multilincata, Say.

26. « palliata, Say.

21. * perspectiva, Say.

28.  “™ profunda, Say.

x29. ¢« pulchella, Mler.

30. ¢« Sayii, Binney.

3l. « solitaria, Say.

33. ¢ striatella, Anth.

83. « thyroides, Say.

34. ¢ tridentata, Say.

35. Bulimus marginatus, Say.

36. Achatina lubrica, Afull.

37. Succinea campestris, Say.

38. u avara, Say.

39. “ ovalis, Say.

40. . vermetus, Say.

41. “ obliqua, Say.

42. Pupa pentodon, Say.

43. * armifera, Say.

44. ' contracta, Say.

45. Vertigo Gouldii, Binn.

46. “  ovata, Say.

41. «_ simplex, Gld.
FAMILY AURICULIDAE,

4%. Carychium exiguum, Say.

FAMILY LIMNEIDAE.

49. Planorbis armifera, Say.

60. “ bicarinatus, Say.
51. u campanulatus, Say.
=52. u deflectus, Say.

63. “  exacutus, Say.

54. . lentus, Say.

55, “  parvus, Say.
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56. Planorbis trivolvis, Say.
'+ 35T,

68. Physa hetcrostropha, Say.

59.
60.
61.

“

truncatus, Nobis.

elongata, Say.
Hildrethiana, Lea.
vinosa, Gld.

62. Limnca appressa, Say.

68.
64.
65."
66.
61.
68.
69.
0.
11
2.
3.

columella, Say.
caperata, Say.
desidiosa, Say.
elodes, Say.
gracilis, Say.
jugularis, Say.
modicellus, Say.
reflexa, Hald.
umbilicata, Adams.
umbrosa, Say.
pallida, Adamas.

74. Ancylus fuscus, Adams.

5.
6.

paralellus, Hald.
tardus, Say.

FAMILY MELANIADAE.

71. Melania Virginica, Say.

8.
19.
80.
81.
83.

83

84.
85.

“"
“
“"
"

depygis, Say.
Niagarensis, Lea.
neglecta, Anth.
livescens, Menka.
pulchella, Anth.

FAMILY PALUDINIDAE.

. Valvata sincera, Say.

tricarinata, Say.
humeralis, Say.

86. Paludina decisa, Say.

81.
$8.

integra, Say.
iscgona, Say.

281
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=89, Paludina obesa, Letwes.
90, “ ponderosa, Say.
91. “ rufa, Hald.

92. Amnicola grana, Gould.
93. u lapidaria, Say.
94. «  pallida, Hald.

CLASS ACEPHALA.
S8IPHONIDA.
FAMILY CYCLADIDAE.

95. Spheerium occidentale, Prime.
96. “ partumeia, Say.
91. “ solidulum, Prime.

-33. H. alternata. This socms to be the most widely distributed mollusk In the Btate, being
found everywhere as far north as Lake Superior.

x14. H. hydrophyla. I am indebted for this species to Mr O. A. Currier, of Grand Rapids,
who has mado extensive collections in the Grand River Valley,and bas a valoable
cabinet of native shells to which ho has given me free access, thus materially factlitas-
ing my labors in this departmeat.

239, H. puichella. Mr. Albert D. White, who has rendered me valuable assistance in collect-
ing Zoological specimens, has furnisbed a suite of the Helicidae from Ann Arbor, com-
taining this species. It is found there in abundance.

x252. P. deflectus. This specles is added to the catalogue on the authority of Mr. Carrier.

x57. P. truncatus, nobis. Shcll sub-orbicular, color light chestout ; the right side deeply
umbilicated, the concavity bordered by an obtuse carina ; the volutionsseen from this
side are scarcely moro than two ; left side truncated, presenting a flat surface extend.
ing acroes all the whorls, the suture being marked by a minute raised line, which
likewise extends around the edge of the truncation; the space between the volutions
of this raised line, as well as the entiro body of the shell, is beautifully marked with
delicate longitudinal lines, Which are crossed by the minute, raised, transverse lines of
growth; tho longitudinal lines are scarcely distinguishable without the aid of a micro-
scope; whorls on left side four or five; aperture ovate, widest on the right side, which
extends boyond the general plane of that side of the shell; the lip on the left side is
straight for a short distance from the body whorl,and in a line with the truncated
plane, at the outer edge of which it forms an angle, marked on the inner surface by &
slight groove, corresponding to the raised linc separating the whorls on the outside;
lip thin, slightly thickened by a bluish-white callus, bordered on the inner edge by a
purplish band; the longitudinal lines, as well as the transverse lines of growth, are
distinctly seen within the aperture. Measurements, .6—.33. Hab. Saginaw Bay. In
a few specimens the growth of the whorls has not been In the same plane, leaving a
slightly projecting turreted spire on the left side.

288, V. humeralis. Grand River. Mr. Currier's cablnct.

389, P. obesa. Grand River Valley. Cabimet of Mr. Currier.
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98. Spheerium striatinum, Lam.

99. “ sulcatum, Lam.
100. Pisidium abditum, Huld.
101. “ compressum, Prime.
108. o ventricosum, Prime.
103. " Virginicum, Bgt.

ASIPHONIDA.

FAMILY UNIONIDAE.

104. Unio alatus, Say.

105.
106.
107.
108.
109.
*110.
111.
118.
113.
114. -
115.
=116.
117.
118.
119.
120.
*121.
122.
123.
124.
135.
126.
. 121,
128.
129.
180.

asperrimus, Lea.
bullatus, Raf
coccineus, Hild.
complanatus, Lea.
coelatus, Con.
cariosus, Say.
circulus, Lea.
cllipsis, Lea.
elegans, Lea.
gibbosus, Bar.
gracilis, Bar.
glans, Lea.
Hildrethianus, Lea.
iris, Lea.

lapillus, Say
leevissimus, Lea.
luteolus, Lam.
ligawmentinus, Lam.
multiradiatus, Lea.
Novi-Eboraci, Lea.
nasutus, Say.
occidens, Lea.
plicatus, Say.
perplexus, Lea.
penitus, Con.
preesus, Lea.
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131. Unio phascolus, Hild.
132. ¢ rectus, Lam.
133. rubiginosus, Lea.
*134. « leprosus, Nobix.
135. ¢« gubrotandus, Lea.

136. - Schooleraftensis, Lea.
137. ¢ spatulata, Lea.

138. « subovatus, Lea.

139. ¢ tenamissimus, Lea.
140. * trigonus, Lea.

141. « triangularis, Bar.
142, < undulatus, Bar.

143. *“ verrucosus, Bar.

144. ‘* ventricosus, Bar.

145. Alasmodon rugosa, Bar.
146. u marginata, Say.

147. “ deltoides, Lea.
*148. Anodonta Bencedictii, Lea.
149. “ cataracta, Say.

150. o edentula, Lea.

x110. U. caric3us. I give this sp=cies on the authority of Prof. Sager.

5116. U. glans. This shell was found In the Clinton River, at Pontiac, Oakland county, by
Mr. John A. McNicl, an cuthusifetic and indefatigable collector of shelis, residing as
Grand Rapids.

2121. U. lutoolus. This Livalve presents a great variety in form and appcarance,and s
found In every part of the £tate. Among the collections are several well marked
varicties that may prove to be distinct specics on further examination.

x134. U. leprosus,nobls. 8hell, thick, oblong, transverse, very inequilateral, compressed to-
wards the basal margin; posterior cxtremity rounded, ncarer the basal than the dor-
sal margin; anterior extremity suh-m‘meaw; beaks slightly elevated; anterfor lunale
distinct, extonding between the beaks; umbonal slope rounded, prominent; basal and
hinge margins nearly parallel; epldermis reddish brown, somewhat roughened by
the lines of growth; cardinal teeth massive, promipent; lateral teeth long, elevated, .
alightly eurved; nacre whito iridescent, with dark blotches towards the beaks, rough-
enod by numecrous pearlaccous tubercles; anterior cicatrices large, desp; posterjor
cicatrices large, confluent, slightly impreased; dorsal cicatrices deeply impressed, sit-
uated in the shallow cavity of tho beaks. Diam. 1.86. Length, 2.65. Breadth, @,
Ilab. Huron River Livingaton county.

x148. Thero aro undoubtedly several additivnal species of the genus Anodonta, in the col-
lections already made, which have not been determined, some of which may prove to
be undescribed. I am indebted to Mr. Cnrrier's cabinet for several species fn tha
calaloguo of this genre.
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151. Anodonta fluviatilis, Lea.

153. s Ferrussaciana, Lea.
153. s Footiana, Lea.

154. “ imbecilis, Say.

155. “ modesta, Lea.

1586. o ovata, Lea.

157. “  plana, Lea.

158. “ pallida, Anth.

159. “ Pepiniana, Lea.
160. ¢ Shafleriana, Lea.
161. “ subcylindracea, Lea.

81
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CHAPTER IX.

CATALOGUE OF PHENOGAMNUS AND ACROGENOUS PLANTS FOUND GROWING
WILD IN TOHE LOWER PENINSULA OF MICHIGAN AND THE 1SLANDS
AT THE HEAD OF LAKE HURON,

During the season of 1859, no spccial botanical assistant was
connected with the survey. As the work of 1860, was to ex-
tend into partions of the State less known to the botanist, Mr.
N. H. Winchell was selected to accompany the exploring party
in the special capacity of botanical cullector and assistant, and
the following catalogue has been drawn up by his hands.

The following are the sources from which the materials for
this catalogue have been derived:

1. The observations of the geological parties in 1859 and
1860. '

2. The catalogue published by Dr. Wright in the Geological -
Report of 1838. .

8. The University Herbarium which contains many plants
collected after the publication of Dr. Wright’s Calalogue. A
list of these plants was made out at my request, and the whala
collection arranged by Mr. E. E. Baldwin. ':-

4. The catalogue prepared by W. D). Whitney, of plants ob-l
served in the Lake Superior Land District, and published in
Foster and Whitncy’s Report, vol. ii.

5. The notes of Miss Mary Clark, of Ann Arbor, an entbusi-
astic botanist and collector from various parts of the State.

6. A collectian of plants made in the neighborhood of Fort
Gratiot, near the foot of Lake Huron, by Mr. E. P. Austin, As-
sistant on the Coast Survey of the lakes.
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7. Observations made by the writer during several years past
in the vicinity of Aon Arbor. )

8. A very few species have been admitted on the authority of
Gray’s Manual of Botauny.

The catalogue shows, except in the case of very common
plants, every locality where each species was noted, and, affixed
to this, the date, provided the plant was seen in flower. Such
plants as are common to this list and Dr. Wright's, have their
localities designated, in & general way, by initials correspond-
ing to the four quarters of the Lower Peninsula, thus: «S. E.,
(Wright),” «8. W.,, (Wright),” &c. All other localities are
definitely stated, and the authority, if other than our own ob-
servations, follows in parenthesis. The corrections of nomen.
clature within the space of 20 years have converted many of
Dr. Wright’s names into synonyms, which are made to follow
the modern name thus: Hepatica triloba, Chaix, (H. Ameri-
cana—W.) '

For the purpose of convenient reference, as well as economiz-
ing space, the common names of most of the species have been
placed in the left hand margin opposite the scientific names.

N\



LIST OF PLANTS.

Virgin’s Bower.
Many Cleft
Anemone.
Long Fruited
Anemone.
Tall Anemone.
Pennsylvanian
Anemone.
‘Wind Flower.
Round Lobed
Hepatica.
Sharp Lobed
Hepatica.
Rue Anemone.
fEarly Meadow
Rue.

Meadow Rue.

White Water-
Crowfoot.

Yeliow Water-
Crowfoot.

Creeping Spear-
wort.

RANUNCULACEX.

Clematis virginiana, L. ( C. virginica— W.)
Emmet Co.; Ann Arbor, (Wright.)

Anemone multifida, DC.
Mouth Saginaw River, 14 June; Mackinse.

Anemone cylindrica, Gray."
Ann Arbor; Pigeon R., 18 June.

Anemone virginiana, L.
Drummond’s L; Aan Arbor, (Wright); Ft. Gratiot, (Austin).

Anemone Pennaylvanica, L. (4. acontifolia.—W.)
Ehore Saginaw B.; nn Arbor; Ft. Gratiot. '

Anéemone nemoresa, L.
Ann Arbor, very common; Ft. Gratiot.

Hepatica triloba, Chaix. (H. americana.— W)
Anm Arbor; very common. -

Hepatica acutiloba, DC.
Ann Arbor, very common; 8. W. (Wright.)

Thalictrum anemonoides, Michx.
Ann Arbor.

Thalictrum dioicum, L.
Anm Arbor.

Thalictrum Cornnti, L. .
mmml.,uhv B.; Sulphur L, north of Drummond’s; Ft.

Ranunculus aquatilis, L.

var. divaricatus.
Ann Arbor; Middle L, Lake Haron, 9 July; Ft. Gratiot.

Ranunculus Purshii, Richards. (var. Auviatilis—

Univ. Herb.)
Ana Arbor; Ft. Gratiot.

Ranunculus Flammula, I?
var. reptans
8t- Mary's R.,81July; 8. E (Univ. Herd ); L of Lilles, (Miss Clark.)
Ranunculus rhomboideus, Goldie.
« Pralries, Mickigan "’ (Gray.)
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8mill Vowsrsd  Ranunclus abortivus, L.
Crowroot, Ann Arbor, common; Stone L., Saginaw Bay; Ft. Gratiof.
var. micranthus.
Ann Arbor; Drummond’s I.

Carsod Crowlool. Ranunculus sceleratus, L.
Aan Arbor; 8t. Holena I, L Mich., 10 Aag. ; Ft. Gratiod.

u?“:’ Crow-  Ranunculus recurvatus, Poir.
e Ann Arbor; Ft. Gratiot.

Bristly Crowfoot. Ranunculus Pennsylvanicus, L.
8. W. (Wright); Aun Arbor, (Miss Ciark.)

Barly Crowloot.  Ranunculus fascicularis, Muhl..
: Ann Arbor, common.

Crocplag Grow-  Ranunculus repens, L.
. Ann Arbor; Pigeon R., 18 June.

Battaroaps. Ranunculus acris, L.
Mackfnac, 19 July; Saut 8t. Marie, abundan$ as woll as at Mackinac; ¥3.

Gratiot.
Marsh Marigald.  Catha palustris, L.
Ann Arbor, Stargeon, Pt., L. Huron, very large, decply crenate leavea.

hm:‘““" Trollius laxus, Salisb,
‘ 4 Deep swamps, Mich.” (Gray.)
Thres leaved  (Coptis trifolia, Salisb.
Goldtbread. iy (Wright); Moot Lake, (Miss Clark.)
Wild Colasibiae. Aquilegia Canadensis, L.
Ann Arbor; shore of Saginaw B.; Drummond’s L ; Fi. Gratiot.
Tall Larkspar.  Delphinium exaltatum, Ait.
« Rich soil,” (Gray.)

Draageroot. Hydrastis Canadensis, L.
Ann Arbor, (Wright.)

Red Banoberry.  Actaea spicata, L. var. rubra, Michx. (4. rubra.— W.)
white y Shore of &ﬂi)uw:lly ;I Dmmu:;nd'l L; Amn plyrbor; (Miss Clark).
. Baneberr var. alba, Michx. (4. atba.—W.

Cubosh. . Ann Arbor; Pt. au Chene, L. ‘nom )

Black Snakeroot. Cimcifuga racemosa, ElL
8. E (Univ. Herd).

MAGNOLIACEA,
Tulip-tree, Liriodendron Tulipifera, L.
Ana Arbor.
ANONACER.

«Common Papaw. Agimina trilpba, Dunal,
Monroo Cv.; Farmington ; Ann Arbor, (Miss Clark).

MENISPERMACEXR.

Canadfan Moon-  Menigpermum Oanadense, L
Aood. 8 W. (Wright); Aon Arbor, (Miss Clark).
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BERBERIDACEZ. *

Bluo Coboah,  Caylophyllam thalictroides, Michx.
Pappooso-root. ™ 4 1 Arbor, (Miss Clark). ’

Uandrake, May- - Podophyllum peltatum, L.

L Ann Arbor, very common; shoro of Saglaaw Bay; Ft. Gratiot.
Twin-leaf. Jeffersonia diphylla, Pers.
Ann Arbor, (Miss Clark).
CABOMBACEA.

Watershied.  Brasenia peltata, Pursh.
8. E. (Univ. Herb).

NYMPH.EACEZXR.

Bweet-scented  Nympheea odorata, Ait..

Water-Lily. Aon Arbor; Fu. Gratios.
Yellow Pond Lily N\ ar adve 1 M
- 4Ly Nuphar advena, Ait.

8aginaw B., commn, 15 Juns; St Mary's R., .2 flower July 31; Ana
Arbor, (Miss Clarx); F. Gratiot.

Vellow Poad Lily Nuphar Kalmiana. Pursh.
patter-dock.  * gyiinaw B., 18 June; E. W. (Wright).

SARRACENIACE.L.
' .
Piloher-plant. ~ Sgrracenia purpures, L.
Annp Arbor; near.** sittiag rabbis,” 17 Aug.

PAPAVERACES.
Reod-root. Sanguinaria Canddensis, L.
Ann Arbor; £t. Josoph's I
FURMARIACEAE.
Cimbing Fumt-  Adlumin cirrhosa, Raf.
&y Middle I., L. Huron, 9 July; Grand Rapids, (Miss Clark).

"“B"*""’l n’s Dicentra Cucullaria, DC.
) Dotroit, (Austin).

Squirrel Gom.  Dicentra Canadensis, DC.
Capo Im?rw-h, C. W., (Austin). Wi undoabledly bo found withia
our limits.

Golden Corydalls. Corydalis aurea, Willd.
Middle 1., L. Huron, 9 July; Drummond's T, 83 July.

PaleCorydalis. . Corydalis glanca, Pursh.

Sanilac, (Austin); Dr 's 1., 23 July, has the spur and lower
of corulla paie red, and the uppor part, with the tips of the
yellow ; leas cvmmoa than tho precoding, both preferring tho vicia-
ity of now clearings.
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Water cress.

Marsh cress.

Lake cress.

Horseradish.

Toothwort, Pep-
per root.

Toothwort, Pep-
per-root. °

Spring cress.

Cuckoo-flower.
Common Bitter

cress.

Rock cress.

Rock cress.
Rock cress.
Sickle pod.

Tower mustard.

‘Winter cress,
Yellow roaket.
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CRUCIFERE.

Nasturtinm officinale, R. Br.
Northfield, Ann Arbor, (Miss Clark).

Nasturtium palustre, DC.
Ann Arbor; shore of Saginaw Bay.

Nasturtium amphibium, R. Br.
S. Michigan, (Wright).

Nasturtium lacustre, Gray. (N. natans— W.)
8. E. (Univ. Herb).

Nasturtium Armoracia, Fries.
Ann Arbor; Pigeon river, 13 June.

Dentaria diphylla, L.

Ann Arbor.

Dentaria laciniata, Muhl.
Ann Arbor; N. E. (Univ. Herb).

Cardamine rhomhoidea, DC.
Ann Arbor.
var. purpurea, Torr.
Ann Arbor.

Cardamine pratensis, L.
Ann Arbor; 8. W. (Wright); Livingston Co., (Miss Clark).

.Cardamine hirsuta. L.

St. E(!:olma I, L Mich.,20 Aug.; 8. W. (Wright); Ann Arbor, (Mise

var. Virginica, Michx.
Ann Arbor, (Miss Clark).

Arabis lyrata, L.

Sand Pt. Saginaw B., 17 June; 8. E. (Wright); Moot Lake, (Miss (hrk)
The specimens scen at Sand Pt. were the variety (Stsymbrium
bidoides, Hook.) peculiar to ‘¢ Upper Michigan and northward. e

Arabis hirsuta, Scop. (4. raqittata—W.)
Middio 1., L. Buron, 8 July; 8. E (Wright).

Arabis levigata, NC.
Alpena; 8. Michigan, (Wright).

Arabis Canadensis, L.
8. E. (Wright).

Turritis glabra, L.
Gros cap, L. Mich., 18 Aug.

Turritis stricta, Graham.
Stone 1., Baginaw B., 16 June. -

Turritis brachycarpa, Torr. & Gray.
Ann Arbor; Alpena; Ft. Gratiot, (Gray).

Barbarea vulgaris, R. Br.

Thunder B. Is.; 8t. Helena 1., Lllch in blossom here 20 Aug.,as 13
wuat'l‘hund-rn..lnly



Hedge Mustard.
Tansy Mustard.
White Mustard.
Fleld Mustard,
Charlock.
Black Mustard.
‘Whitlow-grass.
Whitlow-grase.

Wild pepper-
grass.

Shepherd’s purse

American sea-
rocket.

Bouni-leaved
Violet.

Bweet White
Violet.

Common Blue
Violet.

Hand-leaf Violet.

Arrow-leaved |
Violet.

Bird-foot Violet.
Long-spurred
vﬂm.

American Dog
Violet.
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Sisymbrium officinale, Scep.
Ann Arbor.

Sisymbrium canescens, Nutt.
Shore of L. Mich.

Sinapis alba, L.
Ann Arbor.

Sinapis arvensis, L.
Ann Arbor.

Sinapis nigra, L.
Ann Arbor.

Draba arabisans, Michx.
+¢ Upper Michigan,” (Gray).

Draba nemorosa, L.
Ft. Gratiot, (Gray).

Lepidium Virginieum, L.
Ann Arbor; Saginaw Bay, 14 June.

Lepidinm ‘ntermedium, Gray.
N.W. (Gray).

Capsella Bursa-pastoria, Moench.
Ann Arbor; Saut St. Marie, 30 July. Abundant everwhere.

Cakile Americana, Nutt.
Pt. au Chene, L. Mich., 18 Aug. ; frequently seen on sandy beaches; rare-
ly secn with both joints of the pod containi.g a perfect seed.

CAPPARIDACEE.

Polanisia graveolens, Raf.
8. Michigan, (Wright).

VIOLACEZE.

Viola rotundifolia, Michx.
Bugar Island.

Viola blanda, Willd.
Ana Arbor; North shore L. Mich.

Viola cucullata, Ait.
Ann Arbor; Saginaw B.; Drummicad’s I.; Ft. Gratiot.
var. palmata.
Ann Arbor, (Miss Clark).

Viola sagittata, Ait. (V. ovata— W.)
Ann Arbor; Detroit, (Miss Clark).

Viola pedata, L.
Anp Arbor,

Viola rostrata, Pursh.
Anp Arbor, common in May.

Viola Muhlenbergii, Torr.
Ans Arbor.
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Pale violet.
Canada Violet.

Downy Yellow
Violet.

Frostwood.

Hudsonla.

Pln-woed.

Round-leaved
Sundew.

Grass of Parnas-

sus.

Grass of Parnas-
sus.

Giant 8t. Johns-
wort.

Shrubby St.
Johns-wort.

Common St.
Joans-wo.t.

REPORT OF THE
Viola striata, Ait.
Ann Arbor.

YViola Canadensis, L.
Ann Arbor; Emmz:t Co., 26 Aug.

Viola puvescens. Ait.
Ana Arbor; Ft. Gratiot; Emmot Co.; common,
var, eriocarps, Nutt,
Ann Arbor; Emmoat Co.; common.

CISTACE X,

Helianthemum Canadense, Michx,
Ann Arbor; Mouth S8aginaw R., 14 June.

Hudsonia tomentosa, Nutt.
8. Michigan, (Univ. Herb).

Lechea major, Michx.
8. Mich., (Wright).

DROSERACEAR.

Drosera rotundifolia, L.
Mouth Saginaw R.; Saut 8t. Mario, 28 July.

Drosera longif-lia, L.
8. Michigan, (Wright).

PARNASSIACEE.

Parnassia palustris, L.

Ann Arbor; Drummond's 1., 23 July, none of the leaves heart-shaped,
thouh tho sturile filam ‘uts wers ubout 9.

Parnassia Carcliniana, Michx. ( P. Americang—W.)"
Nortb shore of L. Mich., 17 Ang ; 8 Mich. (Wright).

HYPERICACEZE.

Hypericnm pyramidatum, Ait. (H. Acyroides—W.)
8 Mich. (Wright); Ft. Gratiot.

Hypericum Kalmianum, L.

Ft. Gratiot, Gros , L. Mich., 18 Ang.; Port Huron,  marshy margia
of river,” (!tv(.hrk) anu"fvh-wh) o 7

Hypericum prolificum, L.

Drummond's 1., 23 July ; 8. W. (Wright); Ann Arbor.

Hypericum corymbosum, Muhl. ( H. punctatum—W.)
Ann Arbor ; Ft. Gratios, 8. Mich. (Wright).

Hypericom perforatum, L.
Ann Arbor, (Miss Clark).

Hypericum ellipticum, Hook.
Aun Arbor, (Miss Clark).

Hypericum mutilum, L. (H. viflorum.—W.
s.gv (Wright); * Eimwood,” (I(hmp:r )

-~



Marsh Et. Jobn’s-
wort.

Marsh 8t. John’s-
wort. .

Common foap-
wort, Bounc-
ing Bot.

Cow-Herb.
Starry Campion.
Fire Pink, Catch-
fly.
‘Wild Pink.
Slecpy Catcbfly.
Night-flowering
I&Nm,.
Corn-Cockle.
Bandwort.
Thyme-leaved
Sandwort.
Moshringia.
Common Chick-
weed.
éuuhwon.
Long-stalked
Stitchwort.

Mous»-ear Chick-
weed.

Field Chickwoed.

g
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Hypericum Canadense, L.

Ann Arbor; Ft. Gratlot; Sulphur 1., north of Drummond's, 8 Aug.; 8..

W. (Wright).
Elodca Virginica, Nutt. ( Hypericum Virginicum—
w.

8. llchlgn)i, (Wright). .
Elodea petiolata, Pursh.

Groese Isle, (Miss Clark).

~

CARYOPRYLLACEZE.

Saponaria officinalis, L.
Ann Arbor, 8. Michigan, (Wright).

Vaccaria vulgaris, Host. (Saponaria vaccaria—W.)
£, Michigun, (Wright).

Silene stellata, Ait.
8. Michigan, (thsht).
Silene Virginica, L.
8. Mich. (Univ. Herb).

Silene Pennsylvanica, Michx.
Mont Lake, (Miss Clark).

Silene antirrhina, L.
Mouth of Saginaw River, 14 Juno ; 8. E. (Wright).

Silene noctiflora, L.
Port Huron, (Miss Clark).

Agrostemma Githago, L.
Ana Arbor.

Alsine Michauxii, Fenzl. (4renaria stricta—W.)
8. Mich. (Wright).

Arenaria serpyllifolia, L.
Ann Arbor ; Mackinac, 19 July, common.

Maehringia lateriflora, L. (Arenaria lateriflora—W.).
8. Mich. (Wright).

Stellaria media, Smith,
Ft. Gratiot, 8. Mich. (Wright).

Stellavia longifolia, Muhl,
Ann Arbor ; Ft. Gratlot ; Bruce Mine, Ca., 26 July.

Stellaria longipes, Goldie.
Gros Cap, L. Mich., 18 Aug., abundant in puro sand.

Cerastium vnlgatum, L.
Ann Arbor ; Mackinac, 19 July.

Cerastium arvense, L.
8. Michigan, (Univ. Herb.)

Cerastum viscosum, L.
Ann Arbor ; Ft. Gratlot ; Willow-Creek, 20 June-
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“Oorn Spurrey.

Forked Chick-
weed.

“Carpet-weed.

“‘Common Purs-
lane.

8pring Beauty.

Common Mallow.

Velvet-Leaf.

Bladder Ketmia.

‘Wild Fiax.

lnm. Yellow

Common Flax.

Violet Wood-
&ncl.m

Wellow Woed-
aerrel.
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Spergula arvensis, L.
8. Mich. (Wright).

Anychia dichotoma, Michx.
8'W. (Wright).

Mollugo verticillata, L.
Ft. Gratiot ; 8. Mich. (Wright).

PORTULACACEZE.

Portulaca oleracea, L.
Ann Arbor; common.

Claytonia Virginica, L.
Ann Arbor; Mackinac, (Whitney).

MALVACEZE.

Malva rotundifolia, L.
Ann Arbor.

Abutilon Avicennae, Gaertn.
Ann Arbor.

Hibiscus 1rienum, L.
Ann Arbor.

TILIACEX.

Tilia Americana, L. (T. glabra— W)

Ann Arbor; Drummond’s I.; Emamet Co.; Antrim Co.; Pt. an Mg:
Mich. 'Tho Basswood {8 of frequent oocurremce throughout
Southern Peninsula, nowhere forming, however,a mmm
tion of the forest growth. Itis most common along the
lakes of Kmmet and Antrim ocountics, where it attains a large sise
comparing favorably with the surrounding Elms sad
m-cﬂ, in the beauty of its foliage and sy mmetry of its trunk.

LINACEZ.

Linum Virginianum, L.
8. Mich., (Wright).

Linum Boottii, Planchon.
8. Michigan, (Univ. Herb).

Linum usitatissimum, L.
8 Mich., (Wright).

OXALIDACEE.

Oxalis violacea, L.
8 E. (Univ. Herb).

Oxalis stricta, L.
Ann Arbor.

Oxalis corniculata, L.
8. Mich. (Univ. Herb.)
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GEBANIACEE.

WId Cranesdfll.  (Geranium maculatum, L.
Ann Arbor, common ; 8. shore of Saginaw B., common.

Osrolina Cranes- Geranium Carolinianum, L.
: Drummond’s I.; Alcona Oo.,1 July. Oocurs spariugly throughout the

Horb Bobert.  (Geranium Robertianum, L. -
Sicas L, Sagioaw ., 16 June ; & Mich. (Wright); Middle L., L. Haron ;
Drummond 'll,lhnkluc. More common than pteo.dh..
BALSAMINACEE.

Pale Tonch-me-  Impatiens pallida, Nutt.
Bruce Mine, Ca., 27 July ; 8. E. (Wright); Sugar L, abundant, 1 Avg.

Spotted Touch-  Impatiens fulva, Nutt.
) Ann Arbor; Sugar 1., 81 July; Branch L., Autrima Go. The prevailing
specles.

RUTACEA.

““‘""‘ monckly Zanthoxylum Americanum, Mill.
Ana Arbor; Btone L., Saginaw B.

gm’y Trefoll, Ptelea trifoliata, L. .
8. Mich., (Wright).
ANACARDIACEE.
Suaghorn Sa-  Rhus typhins, L
Ann Arbor; Btone 1., Saginaw B., 16 June; Emmet Co.; Grand Traverse
Co.; 8.'W. (Wright).

8mooth Sumach. Rhus glabra, L.
. Ann Arbor; Stone I., Saginaw B.; N. shore of L. Mich.; 8. W. (Wright).
Dweet Semash.  Rhue copalins, L.

8 W. (Wright); Detroit, (Miss Clark).

Polscn Sumach  Rhyg venenata, DC.
or Dogwood- "4 Mich. (Wright).

Pt v Rbus Toxicodendron, L.
. Ana_Arbor ; Sone I, Saginaw B., 16 Jume ; common in the counties
mlumk uron ; Sault St. Marie, common ; less common oR

Rhus radicans, L.
Bear Oreck, Emmet 60.; 8. K. (Wright).

Fragrant Samach Rhpg aromatica, Ait.
Dover, (Miss Clark).

VITACEX,

Sammer drspe.  Yitis sestivalia, Michx.
Ann Arbor; 8. Mich. (Wright).
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'mf' Frost Vitis cordifolia, Michx.

Aon Arbor ; Drummond’s I.; Stone ., Sagivaw B.; Sand dunes of Em-
met Co., its vincs covering the surface of the sand in abundance.

var riparia, ( V. riparie—W.)
8. E. (Wright).
Virgtolan Cresp- Ampelopsis guinguefolia, Michx.
or Charity Is., Sag. B., 27 June ; Ann Arbor.

ROAMNACEE

Buktborn.  Rhamnna alnifSlius, L’Her. (R. franguloideus— W.)
8. E (Wright).

New Jersey Tea. Ceanothus Americanns, L.
Ann Arbor ; Ft. Gratiot ; Sand Pt., Saginaw B., 17 Jane ; Emmet Os.

CELASTRACEE. .
‘Wax-work.
Simorng Bittar- Celastrus scandens, L.

vy Ann Arbor ; 8. W. (Wright).

Bursing-Bush.  Eyonymns atropurpureus, Jacq.
Waahoo. 8 l.{Wﬂ‘ht). P »vaeq

Strawberry Bush Enonymus Americanus, L. var. obovatus, Torr. &

Gray. (E. obovatus—W.)
8. W. (Wright); Ann Arbor, (Miss Clark).

. BAPINDACEZR.

Ameriean Bisd- - Staphylea trifolia, L
8 W. (Wright); Ann Arbor, (Miss Clark).

Pelldor Oblo  Aeaculus glabra, Wild.
€ye 8. Michigan, (Wright).

Rriped Maple.  Acer Penusylvanicom, L.

Alcona Co., (most southern known limit of its range in the State);
common at Falge Presqu’ Isle, and northward, a small sicndor tm‘
tho largost specimons sccn mensuring 8 inclis in diameter, 3 fé
from the surface. e

Mountain Maple.  Acer spicatum, Lam.

Alcona Co., 1 July; False Presqu’ Isle, common, and northward. This
is the prevailing specles on the high Iun 8 of Drummond’s, 88,
Joseph's and Sugar Islands; smallor thun the last.

Bugar Maplo. Acer saccharinumn, Wang,

Ann Arbor; Mackinac, common, but the only species seen on the ist-
and 1; Emm.t, Antrim an Leolanaw countivs, forming here a con-
spicuous and importanteportivn of the forest timber. Common
throughout the State.

Black Su a1 .
Maploe var. nigrum, (4. nigrum.— W.)
Ann Arbor.

‘Whito or Silver A8V Chrhar y —
Moo Agg:ﬂ:(:w.xrpum, Ehrbart. (4. eriocarpum.—W.)

Rodor Swamp  Acer rubrum, L.
) Ann Arbor; Bruce Miae, Ca.; Branch L., Antrim Co.

A sayed M Negundo aceroides, Moench.
) TEEEEET 8. Mich., (Univ. Herb).



Milkwort.

Milkwort.

root.

Flowering win-
tergreen.

Wild Lupine.

Red Clover.
" White Clover.

Sweet Clover,
‘White Melilot.

Lead Plant.
Common Locust,
Falso Acacia.
Goat’s Rue,
Cutgut.
Milk-Vetch.

Tick Trefoil.

Tick Trefoil.

Tick Trefoil.

Tick Trefoil.
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POLYGALACEE.

Poiygsla. sanguinea, L. (P. purpurea—W.)
8. W. (Wright); Ann Arbor, (Miss Clark).

Polygala cruciata, L.
8. Mich., (Wright).

Polygala verticillata, L.
Ann Arbor ; 8. W. (Wright).

Polygala Senega, L. -
Ann Arbor ; shore of S8aginaw B.; Drummond’s I.; Sugar L ; Sault Ste
Mario ;'Noﬂh shore of L. N ! !

Polygala polygama, Walt.
Ft. Gratiot ; 8. Mich. (Univ. Herb.)

Polygala paucifolia, Willd.
Ann Arbor ; Drummond’s I.
var. atba. Eights.
8. Mich. (Wright).

LEGUMINOS.E.

Lupinus perennis, L.
Ann Arbor ; mouth of Saginaw R.

Trifolium pratense, L.
Ann Arbor ; Pigeon river, 18 June ; Presqu’ Isle ; Drummond’s L ; Grand
Traverse Co. Common everywhere.

Trifolium repens, L.

Annl:g:-; Bois Blanc L, 16 July; Saut 8t. Marie; Emmet Co., wood-
Melilotus alba, Lam.

Ann Arbor; Pine L., Fmmet Co., 28 Aug.

Amorpha canescens, Nutt.
‘Western Michigan.

.
Robinia Pseudacacia, L.
Ann Arbor; Mackinac, in cultivation.

Tephrosia Virginiana, Pers.
8. W. (Wright); Livingston Co., (Miss Clark).

Astragalus Canadcunsis, L.
Ann Arbor; Belle river, (Miss Clark); 8. W. (Wright).

Desmodinm nudiflorum, DC.
8. Mich., (Wright).

Desmodium acuminatum, DC.
8. Mich., (Wright).

Desmodium pauciflerum, DC.
Mont Lake, (Miss Clark).

Desmodium rotundifolium, DC.
8. Mich. (Wright).

33
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‘Tiok Trefoll.

Tiok Trofoll.

Tiok Trefoil.

Tiok Trefoil.

‘Tiok Trefoll.
Tick Trefoil.
Bush Trefoil.
Tiok Trefoil
Tiok Trefoil.
Tiok Trefoil.
Tiok Trefoil.

Buosh Clover.

Slender Lespe-
desa.

Boah Clover.
Bush Clover.

Bush Clovor.

YVetch, Tare.

Voloh.
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“Desmodinm canescens, DC.?” . )
v B W. (Wright).

Desmodium cnspidatum, Torr. & Gray. (D. brm
sum—1W.)
8. Mich. (Wright).

Desmodium laevigatum, DOC.
8. Mich. (Wright).

Desmodium Bjllenii, Darlingt. (D. Marylandicum—
w.)
8 W. [Wri)gm); Mont L. (Miss Clark).

Desmodium paniculatum, DC.
8. Mich. (Wright).

Desmodium strictum, DC.
8 Mich. (Wright).

Desmodinm Canadense, DO.
Amn Clark).

Desmnd Torr. & Gray.

Desmodium rigidum. DC.
W. (Univ. Herb).

ciliar;, DC.

Desmodium Marilandicum, Boott. (D. oblusum— W.)
8. Mich., (Wright).

Lespedeza violacea, Pera,
8. W. (Wright); Ann Arbor, (Miss Olark
var. angustifolia. (L. retwulata—W)
8. W. (Wright).

Lesped' za repens, Torr. & ‘Gray. (““ L prosiraia #”—
w.

8. Mioh., .(erght); Ann Arbor, (Miss Clark).

Lespedeza Stuvei, Nutt.
8. Mich. (Univ. Horb).

Lespedeza hirta, Ell. (L. polyslachw—W)
8. W. (Wright).

Lespedeza capitata, Michx.
8. W. (Wright); Mont Lake, (Miss Clark).

var, angustifvlia. (L. angustifolia—W.)
8. W. (Wright).

Vicia Cracca, L.
8. Mich. (Wright).

Vicia Caroliniana, Walt.
Ann Arbor, commoa.



Vetch.

Boach Pea.

Votchling.

Pale Vetchling.

Marsh Vetchling.

Kidney Bean.

Ground-nut.

Hog Pea-nut.

Wil Indigo.

Bed-dud.

Wild Senna.

Kntacky Coffoe-
treo.

Three-thorned
Acacis, Honey
Looust.

Wil Yellow

Plum, Rod Plum.

B8and Cherry.
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Vicia Americana, Muhl.
Ann Arbor ; W. Mich. (Mias Clark).

Lathyrus maritimus, Bigelow.,
Pt. au Sable, Saginaw B., 17 June ; shors of L. Huron, common ; L\,
St. Martln's .; 8. W. (Univ. Horb.); Sand dunes of Emm.s Co.

Lathyrus veuosus, Mubl.
Ann Arbor.

Lathyrus ochroleucus, ITook.
Ann Arbor Pto au Chaprau &gln\w B.,18 June. Among the settlers
this lpeclel is called I

Lathyrus palustris, L.
Anbp Arbor ; Ft. Gratlot ; Bay City, common ; Psaganin, 26 June; Dram-
mond's 1., 26 July ; hmou.'uumdu ! '

var. myrutohus. (/. myrt(/oh us—Ww.)
Ft. Gratiot ; Alpena Co., 6 July ; Lit. 8t. Martin's L.; 8. Miah, (Wright).

Phaseolus diversifolius, Pers.
8. Mich. (Wright).

Apios tuberosa, Moench.
8. Mich. (Wright).

Amphicarpaea monoica, Nutt.
8. W. (Wright). .

Baptisia tinctoria, R. Br.
Ann Arbor.

Baptisia leucantha, Torr. & Gray. (B. alba—W.)
Calboun County.

Baptisia lcucopheea, Nutt.
8. Mich., (Torr. & Gr.)

Cercis Canadensis, L.
Ann Arbor.

Cassia Marilandica, L.
Ann Arbor; 8. W. (Wright).

Gyvmnneladus Canadensis, Lam.
Ann Arbor.

Gleditschia triacanthos, L
Ann Arbor.

ROSACEZR,

Primus Americana, Marshall.
Ann Arbor; Pt. au Chene, L. Mich.

Prunus pumila, I.. (P. depressa— W.)

Sand Point, S8aginaw B.; shore of L. Huron to Drummond's L
Middio 1. & foet bigh, branching diffusely from the basa); A
Cup, L. Mich.; ver, abundant on the sand dunes of!.‘n-.:tu: and
southwrd shore of L. Mich. Thefruft isa bhok, mediom
sised churry ; flavor moch like the choke-cherry, luss ty

but more bitter.
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WildRed Cherry. Prunus Pennsylvanica, L.

Choke Cherry.

Wild Black
Cherry.

Nine-Bark.

Common Mead-
ow-sweet.

Hardhack,
Steeple-bush.
Queen of the
Prairfe.
Bowman’s Root.

Common Agri-
mony.

Small-Flowering
Agrimony.

False Presqu' Isle ; Drummond’s L., very common ; Snnr 1 ; Emmet
;8. E. (Wright). Small tree rarely exceoding 16 ft. in height.

Prunus Virginiana, L. (P. obovala—W.
Ann Arbor ; S8and Point, SBaginaw B.; False Presqu’ hh-hoteofl..
Mich., Emmet and Antrim w\mtl-. abundant ; N. shore of L. Mich.

Prunus scrotina, Ehrhart.

Ann Arbor ; Presqu' Isle ; Emmet Co. Frequently attains the size of
¢« a fine 'lsrge tree.” Tho largest specimens seen occur in Bhiawas-
see Co., where It is an abundant forest trec.

Spirwea opulifolia, L.
Ann Arbor; Thunder B. Is., 7 July; Lit. 8t. Martin’s I.; Drummond’s I..
cnmmon Kik Rapids, Antrim Co., common; its Clusters of white

flowers, or red wlnged pods, mklng it one of the most attractive
shrubs of the forest.

Spireea salicifolia, L.

AnnArbor AlpennOo 6 July; Drummond’s I.; Bruce Mine,Ca.; 8.
('erghl.) Less common than the last.

Spirea tomentosa, L.
8. W. (Wright); Mont Lake, (Miss Clark).

Spirzea lobata, Murr.
8. Mich. (Wright).

Gillenia trifoliata, Meoench.
8. Mich. (Univ. Herb).

Agrimonia Eupatoria, L.
Ann Arbor; Ft. Gratiot; Pt. au Chene, L. Mich., 18 Aug.

.Agrimonia parviflora, Ait.

Detroit, (Miss Clark).

Canadian Burnet. Sangruisorba Canadensis, L.

Avens.

Large-leaved
Avens.

8. Michigan, (Wright).

Geum album, Gmelin.
Shoro of Saginaw B., 26 June ; Pt. au Cheno, L. Mich., 18 Aug.

Geum Virginianum, L.
Ann Arbor ; Ft. Gratiot.

Geum macrophyllum, Willd.

Ft. Gratiot? (Austin.)

Geum strictum, JAit.
Ann Arbor ; Ft. Gratiot ; Pois Blanc I.: Ottawa, Iosco Co.

Water or Purple. Geum rivale, L.

vens.

Barren Straw-
berry.

Cinquefoil.

Ann Arbor ; Mackinaw ; Lit. 8t. Martin’s I.

Waldsteinia fragarioides, Tratt.
Livingston Co., 14 May ; . Mich. (Univ. Herb.)

Potentilla Norvegica, L.

Grass Ieland, Thunder Bay, 8 July ; Drummoad’s 1., common, 24 July :
Ann Arbor (Miss Clark).
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Common Clnque- Potentilla Canadensis, L.
foll, Five-finger.  , \ Arbor; Ft. Gratiot; Mouth of Saginaw R., 14 June; Mouth Sebawa-
ing R., Tuscola Co.
Stvery Cinque-  Potentilla argentes, L. .
o Ann Arbor, (Miss Clark).

Potentilla arguta, Pursh.
Gros Cap, L. Mich., 18 Aug.; Ann Arbor, (Miss Clark).

Silver-wood. Potentilla Anserina, L.
Mouth of Sebawaing R., 14 June; shore of L. Huron, very common;
Drummond’s 1.; Bruce Mine, Ca.; 8. W. (Wright).
Shrubdy Ginque- Potentilla fruticosa, L.

Ann Arbor; Thunder Bay Is.; Drummond’s I.; common on sandy and
gravelly shores as well as near marshes, sometimes 43¢ ft. in t.

Marsh Five- Potentilla palustris, Scop. (P. Comarum—W.)
fnger. Ft. Gratiot ; Sault Ste Marie, 28 July ; Traverse City ; 8. E. (Wright).

Strawberry. Fragaria Virginiana, Ehrhart.

Ann Arbor ; 8. shore of w B.,13 June ; Drummond’s L ; Traverso
City. ore common the next, exoept northward.

Strawberry. Fragaria vesca, L.
Aon Arbor ; Middle I., L. Haron ; Haron Co.; Mackinac.

Dalibarda. Dalibarda repens, L. [ D. fragaroides (violacoides )—
w.
Ann Arbor, (Miss Clark).

rurple Flowe
'“&;bem"hl Rubus odoratus, L.

Ft. Gratiot ; Thunder Bay I., 7 July : Presqu’ Isle, abundant, 12 July ;
Gros Cap, L. Mich.

White Flowering N 1
Raspberry Rubus Nutkanus, Mocino.

Thunder Bay Is., 7 July ; Presqu’ Isle, 12 July. Earlier out of blossom
than the last.

pwarf Raspberry. Rubus triflorus, Richardson. [R. saxatilis (var. Can-
adensiz j—W.] )

Ann Arbor ; Lit. St. Martin's I, very abundant, trailing stems long and
slender, covering the ground in shade of furests.

Wt‘;'ered Rasp-  Rubus strigosus, Michx,
ey Middle 1., L. Huron: Thunder Bay I8., abundant; Bois Blanc I.; Sugar
L, very ubundant und very prolitic; Emmet Co.; Mont Lake, (Miss
Clark). Very commmon especlally Where the ground has been burn-
over. Thafrult ia largely manufactured fnto  ruspberry jam?
which {8 sent to all parts of the United Statos and to the W. Indies.

Illack Raspberry cide 1 .
vttt wid Rm::ﬂ:zfmdcntahs, L

Common or High Rybus villosus, Ait.

Blackberry. Ann Arbor; Middle I, L. Huron; Drummond's I.; Emmet, Antrim and
Grand Traverse counties, abundant.

var. frondosus. (R. frondovsus.--1T)
Traverse City; 8. E. (Wright).

‘Dg:b;-:;m- Rubus Canadensis, L.

Sand Pt., Saginaw B.; Saut St. Marie; Ann Arbor, (Miss Clark)- Less
cominon than the B. willoeus; 8. . (Wright), "¢ /



262

Ruonniog Swamp
Blackburry.

Low-bush Black-
burry.

Sand Blaskberry.

Climbing or Pral-
rig Ross.

Bwamp Rose.

Dwarf Wild-Roso.
Early Wild-Rose.

BSwoet-Brier.
Soarlet-fruited

rn.

Black or Pear
Thorn.

Cockspur Thorn.
Crab-Apple.

Choke-berry.
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Rubus hispidus, L.
Squaw Pt , Thunder B.; Mont Lake, (Miss Clark); 8. Mich. (Untv. Herd).

Rubus trivialis, Michx.
8. Mich* (Wright); Mont Lake, (Miss Clark). Identification quostionabls.

Rubus cuneifvlius, Pursh.
(8.) Mich. (Miss Clark).

Roaa setigera, Michx.
Jackson Co.; Groes Islo, (Miss Clark).

Rosa Carolina, L.
8t. Joseph's 1., 27 July ; Ann Arbor.

Rosa lucida, Ehrhart.
Ann Arbor ; Drummond’s I.; Sault 8te Marfe.
var. purvitlura, (Birhart). (R. parviflora—W.)
8and Pt., Saginaw B.; S. Mich. (Wright).

Rosa blanda, Ait.

Ft. Gratiot ; 8. shore of faginaw B.; Drummond’s I.; 8t. Joseph's L.,
sbundant, oiten forming the principal part of the shrubbery oa
bigh, rucky soll, or along gravelly beaches ; Mackinac ; Emmet Co, ;
Traverse Lity. ‘The most frequent represeutative of this genus.

Rosa rubiginosa, L.
Ann Arbor; Mackinac, abundant, 19 July.

Cratsegus coccinea, L.
Ann Arbor; Stono 1., Suginaw B., 16 June.

Crateegus tomestosa, L.
Aunn Arboy; Etone I., Saginaw B., 16 June.
var. pyritoha.
Saut St. Mario; Ann Arbor, (Miss Clark).
var. puictata. (¢ punclata—W.)
Ann Arbor; Stone I., Saginaw B.
var mollis.
Ann Arbor.

Critmgus Crus-galli, L.
Ann Arbor.

Pyrus coronaria, L.
Anp Arbor.

Pyrus arbntifolia, L.
Ann Arbor; Ft. Gratiat; Saut St. Marie.
var. melauocarpa. (£. melanocarpas— W.)
Ann Arbor.

Pyrus Amcricana, DC.
8t. Joseph I.

Amelanchier Canadensis, Torr. & Gr.
Ann Arbor; St. Joseph's I.; Northport; Pt. au Chene, L. Mich.
va.. Botryapium, (4. Botryaprum.—W.)
Mackinac. .
var. oblongifolia.
8. Mich. (Univ. Herb).
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Modlar-bush. var, rotundifulia. (4. ovalts— W)
£. Mich. (Wright).
var, almtolia,
Preequ’ Isle.
var. oligocarpa, (4 sangumea-—-W)
8. Mich. (Wright). .

. LYTHRACEZE.

Ammannia. Ammannia humilis, Michx.
8. Mich. (Univ. Herb.)

Looscstrife. Lythrum alatum, Pursh.
8. Mich. (Univ. Herb.)

Spiked Looso-  L,ythrum Salicarja, L.
surife. z Mich. (Wright).

Bwamp Looso-  Neggea verticillata, H. B. K. (Decodon wﬂwdlalum

strife. W)
8. Mich. (Wright). Gross Isle, (Miss Clark).’

ONAGRACEZE.

Great Willew-  Epilobium angustifolinm, L.
) Ft. Gratiot ; Alcona Co., 1 July ; Thunder Bay, common ; Drummond’s
I, common ; Bruce hme, [ linf-h 1 was found
with white ﬁowon L. Sup ' Pt. au Che Mich. A very com-
mon and ennsplcuou herb, norv.h'nrd [ |pechlly where the ground
bas becn burned over or cloared for settiement.

Epilo.bium. palustre, L. Var. lineare. (E. lineare—

W) .
Saut £t. Marie. * L4

Epilohium molle, Torr.
8. Mich. (Wright).
Epilobium coloratum, Muhl.
Aun Arbor; Ft. Gratiot; Middle I., L. Huron, 8 Jlly, Saut 8. Marie,
common Pteau Cb\m- L. Nkf: , 19 Aug.; Traverse City.

Cominon Eve- — (Jinothera biennis, L.

nlog-Primrose. Ann ;rbor 'l'hundcr& ln Jnly;snp.r 1., common ; Mackinac; Green
Emmet Co.
var. muncam (Q'] muncata w.) .
8. W. (Wright).
Sandrops. (Enothera fruticosa, L.
Ann Arbor.
(Enothera numile, L.
8. Mich. (Wright).
Gaara. Gaura biennis, L.
8. Mich. (Wright). .
Beed-box. Ludwigia alternifolia, L.
» 8. W. (Wright).

Pulso Loosestrife. [,udwigia 'polycarpa, Short & Peter.
Swamps, Michigan, (Dr. Pitcher).
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Water Purslane.  [,udwigia palustris, Ell.
8. Mich. (Univ. Berb.)

Enchanter’s Circsea Lutetiana, L.

Nightahade. . Gratiot P an Chene, L. Mich., 18 Aug.; Pine Lake, Emmet Co., 38
Fodnd in moist, cold woodlands, not common.

Llrcwa alpina, L. .
Ann Arbor ; Ft. Gratiot ; St. Jouph'll 2 Aug.

Water Milfoll.  Myriophyllum verticillatum, L
8. Mich. (Wright).

Mare's-tall. Hippuris vulgaris, L. :
8. Mich. (Wright).

GROSSULACE. .

Wild Gooseberry. Ribes Cynosbati, L.
Ann Arbor; Stone 1., Saginaw B.; Drummond's I.

Smooth Wild  Ribes hirtcllum, Michx.
Goosobery. Mackinac; Ann Arbor, (Mies Clark); Sitting Rabbit.

Smooth Wild - Ribes rotundifolium, Michx. (R. lnﬂorum.— w.

8t. Joseph'’s I.; 8itting Rabbit; 8. Mich. (Wga . The last two species

of goose were secn at Sitting bit growing within thres
feet of each other, in a beach composed of fragments of limastone,
very prolific. 'l'hough tho former species i8 generally cuulvued
the latter is preferable, the fruit belng) larger, with a pleasant tart
in place of tho flat sweetness of the former, and tho branches less
thorny. Its branches are spreading or procumbent thosoe of the
former orect and rigid. By this difference they are easily distin-
guished at a distance.
L4

Swamp Gooee-  Ribes ldtustre, Poir.

berry. ©rummond’s 1.; Sitting Rabbit; Grund Traverse Co.

Fetid Currant.  Rijbes prostratum, I’Ier.
St. Joseph’s I.

Wild Black Car- Ribes floridum, L’Her,
rant. Stone I., Suginaw B.: St. Joseph's I.; 8. Mich. (Wright).

Red Currant. Ribes rubrum, L.
Ann Arbor.

. CUCURBITAVF A
Wild Ralsam- Echinocystis lobata, Torr, & Gr. (Mormordica echi-

apple. .
nata—-117)
8. Mich. (Wright). .

CRASSULACELE.

Mtch Stooecrop. Penthorum sedeides, L.
Ann Arbor.

SAXIFRAGACELE.

Swamp taxifrage Saxifraga 'ennsylvanica, L.
Ann Arbor.
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Gommon Alum-  Heuchera Americana, L.
Ann Arbor.
Ylirewort: Mitella diphylla, L
"“" AnnArbor.p b
Fisse. ",:'&p Mitella nuda, L. (M. cordifolta.—W.
P Pt. aux Barques, L.°*Huron, 21 June; Drammond’s I.; Pittsfleld, (Miss
Clark).
False Mitre-wort. Tiarella cordifolia, L.
Ft. Gratiot; & shore of Saginaw Bay; Benr Creek, Emmet Co., very
abundnnt Branch Lake, Antrim Co., 30 Aug.
Golden Saxifrage. (hrysosplenium Americanum, Schwein.
8. W. (Wright).
HAMAMELACE.E.
Witch-Hazel.  Hamamelis Virginica.
Ann Arbor: Mackinac; Traverse City; S. W. (Wright).
UMBELLIFER.X.
Marsh Penny-  Hydrocotyle Americana, L.
wort. Saut St. Marfe, 30 July; Ann Arbor, (Mias Clark}.
Marsh Penay-  JIydrocotyle umbellata.” 1.
g 8. W. (Wright).
seniclo, Black  Sanicula Canudensis, 1.
eroot. Ann Arbor.
Sanicle, Black 1 1 1
Diclo, Blac! Sanicula Marilandica, L.

Ft. Gmum. shoro ofﬁaglnnwl! common; Drummond’s 1.; Pt. au Chene,
Michigan; 8. Mich. (Wright).

Rattlesnake-Mas- Eryngium yuccafolium, Michx. ( E. aquaticum—W.)

ter, Button
Snakeroot.

Cow Parsnip.

‘‘ommon Pars-
nip.

Cowbane.

Archangelica.

ireat Angelica.

8. W. (Wright).

Polytania Nuttallii, DC.
8. Mich. (Wright).

Heracleum lanatum, Michx.

Aun Arbor ; Stone L, s:u\inuw B., 16 June ; Port Hope, Haron Co.,
- abundant and vcry large : llelennl L. Mich.

Pastinaca sativa, L.
Ann Arbor ; Bois Blanc I.

Archemora rigida, DC. var. amblgua (4. ambigua
—W.
8. Mich. (erzm).
Achangelica hirsuta, Torr. & Gr. (Angelica triqui-.

nata.—W.)
Emmet Co.; S. W. (Wright); Ann Arbor, (Miss Qark).

Archangelica atropurpurea, Hoffm. (Angelica airo-

purpurea—W.)
Ann Arbor.

84
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Moadow Parmtp. Thaapinm barbidode, Nutt.
8. W. (Wright).

Meoadow Parsnlp. Thaspium aureum, Nutt.
Ann Arbor, rather common; S. shore of Saginaw Bay, common ; Dram-
mond’s 1. :
. var. apternm. (Zizia aurea.—W.)
8. Mich. (Wright). .

-~

Moadow Parenip. Thagpium trifoliatum, Gray, var. aptenim, Torr. &
Gr. (Zizia cordata.—W.)
8. W. (Wright).

Alexanders. Zizia integerrima, DC.
Ann Arbor; Ft. Gratiot; Pt. au Chene, L. Mich. ; Mackinad, (Miss Clark).

ted Cowbane Cicuta maculata, L.
muuh-m'u 8. Mich. (Wright). '

Cicuta bulbifera, L.
Ann Arbor; Grand Traverse Co.; Port Huron, (Miss Clark).

Water-Parmip.  Sjum lineare, Michx.
8. Mich., (Univ. Horb).

Water-Parmulp.  Sium angustifolium, L.
8. Mich. (Univ. Herb). Siéum latifolium of Wright’s Catalogue is prob-
ably one of thesc species.

Baoewort. Cryptotenia Canadensis, DC. a8
Ann Arbor.
mﬂ ther Sweet () 3rnorhiza longistylis, DC.
7 Ann Arbor; Charity Is., 27 June; Pt au Chene, L. Mich,

Halry Sweet Osmorhiza brevistylis, DC.
Cloely. Ft. Gratlot; shore of Saginaw Bay,28 June; Pt. au Cheno, L. Mich.;
Ana Arbor. The prevailing species.

Poison Hemlock- Conium maculatum, L.
Mackinac, common.

Harbiager of  Erigenia bulbcra, Nutt.

Bpring. Ann Arbor, (Miss Clark).
ARALIACEZ.
Bpikenard. Aralia racemosa, L.

Ann Arbor; Sugar 1.,31 July; Mackinac, (Miss Clark). Not common.

Brinly Sarsspar- Aralia hispida, Michx.
Elder. Sturgeon Pt., L. Huron, 30 June, common iﬂl;nmmond's I.; Pt. au Chene,

Mich. ; Emmet Co.; Port Huron, ( Clark).

Wik Sarmaparilla Aralia nudicaulis, L.
Ann Arbor; Pt. au Sable, Sag. Bay, 16 June; Drummond’s 1.; 8t. Joseph’s

1. Very common.
Gioseng. Aralia quinquefulia, Gray. (Panaz quinquefolium.

8. W. (Wright); Saut St. Marfe, and Ann Arbor, (Miss Clark).

Owearf Gloseng, A:&:llli:r l:.al;i.folia., Gray. (Panax trifolium.—W.)



Dwarf Cornel,
Bunch-berry.

Floworing Dog-
wood.

Round-leavod
Cornel.

8iky Corncl,

Kionikinnik.

Red-osfor Dog-
wood. Dog

Panicled Cornel.

Altaraate-leavod
Cornel.

Pepperidge,
'l'alar.k).‘°

Twin flower.

Woif-berry.
Bnowberry.

Yellow Honey-
sackle.

Pever-wort.
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CORNACEE.

Cornus Canadensis, L.

Ft. Gratiot; 8. shore of Baginaw B., 18 June; Drummond’s I., common;
8ugar 1.. €t. Heloua 1.; Emnmet Co., common; Leelanaw Co.; I itts-
01514, (Mlss Clark). Very common and widely diffused, northward.

Cornus floritda, L.
8. Mich. (Wright).

Cornus circinata, L'Her.
Falso Presvu’ Isls, L. Huron, 11 July; 8. Mich. ( Wright).

Cornus sericea, L.
Ann Arbor.

Cornus stolonifera, Michx.
Blonggo&gmw B., 16 June; Sand dunes of Ottawa Co., 30 Aug.; Ann
r.

Cornus paniculata, L’Her. :
Ann Arbor; Stone 1., Saginaw Bay., 16 June; Bear Croek, Emmet Co.

Cornus alternifolia, L.
Ann Arbor; Ft. Gratlot; Little Traverse Bay. .

Nyssa multiflora, Wang.
Ann Arbor; Bloomfleld, Oakland Co.

CAPRIFOLIACEZX.

Linngea borealis, Gronov.
Pt. au Chapcau, Saginaw Bay, 18 June; shores of lakes Huron and
Michigan, very abundaut. . .

Symphoricarpus occidentalis, R. Br.
Fort Gratiot, (Austin).

Symphoricarpus racemosns, Michx.
Pt. au Chapeau, Sag. Bay, 18 June; Alpena Co.

Lonicera flava, Sims.
Ann Arbor, (Miss Clark).

Lonicera parviflora, Lam.
Drummeond’s I., common.
var. Douglassii.
Ann Arbor; Pt. aux Barques, L. Huron, 19 June; Drummond’s I.

Lonicera hirsuta, Eaton
Charity Is., Saginaw Buy, 27 June; Drummond’s 1., common: Pt. an
Chiene, L. Mich. :

L]

- Donicera ciliata, Muhl. (Hylosteum ciliatum.—W.)

Sugur Island.

Diervilla trifida, Meench. (D. Canadensis.—W.)
Ann Arbor; Ft. Gratiot; Pt. au Barques, L. Huron, 19 June; shore of L.
Huron, very common; 8t. Helnin I.; Emmet, Antrim and Loelanaw
tics, very ; Sugar 1., abundant. "

Triosteum perfoliatum, L.
Ann Arbor; Ft. Gratiot.
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Common Bder.  Sambucus Canadensis, L.
Ann Arbor; Sanilac Co.

Red-berried B-  Sambucus pubens, Michx. (S..pubmem_w')

Apn Arbor; Bois Blanc I.; Drummoad’s L; Pt. au Chene, L. Mich.;
Traverse City. More common lonhwnﬂlthnnthe Iut’

. *
Sweet Viburnum.  Viburnum Lentago, L.
Ann Arbor; Ft. Gratiot.

Downy Arrow-  Viburnum pubescens, Pursh.
yiood,, Dock Ann Arbor.

Maple-leaved Viburnum acerifolium, L.

Arrow-wood. Ann Arbor; Ft. Gratiot; S. sbore of Saginaw Bay, 28 June; Mission Pt.,
Grand Traverse Co.

Orsaberry-tree.  Viburnum Opulus, L. ( V. oxycoccus.— W.)
Ann Arbor; Ft. Gratiot; shore of Saginaw Bay; St. Joseph's
Lake, Antrim Co., abundant along the marshy margin t‘o river.

RUBIACEE.

Cleavers, Goose- Galium Aparine, L.
rass. Saut St. Marie; S. W. (Wright); Ann Arbor, (Miss Clark).

Rough Bed-straw G alium asprellum, Michx.

Saut St. Marie, 29 July, growing rankly in the thickets near the river.
One speclmen measured b ft. 6 in. in hight, climbing and leaning on
shrubs; Ann Arbor.

Galium concinnum, Torr. & Gr
Ann Arbor.

Small Bed-straw. Galium trifidum, L.
Ann Arbor; 8. shore of Saginaw Bay; Saut 8t. Marle, 29 July.
var. tinctorium, (G. tinctortum.—1V.)
8. shore of Saginaw Bay, common; 8. Mich., (Wright).
var. latifolium, (G. cbtusum.— W.)
S. Mich., (Wright).

.Sweetscented  Galium triflorum, Michx.

Bedstraw. Willow river, shore of Sag. Bay, 20 June, common; Bruce Mine, Ca., 27
July; St. Helena 1.; Aon Arbor, (Miu Clnrk) Vory common
throughout the northern portions of the Sta

Galium pilosum, Ait.
Ann Arbor, (Miss Clark); 8. Mich., (Univ. Herb.)

Wild Liguorice.  (Galium circwesans, Michx.
Ann Arbor; Ft. Gratiot.

Wild Liquorice.  Galium lanceolatum, Torr.
8. Mich. (Wright). :

Northern Bed- Galium boreale, L
straw. Ann Arbor; Ft. Gratiot; 8. shore of Saginaw Bay.

Botton-bush.  Cephalanthus occidentalis, L.
Ann Arbor.

Partridge-erry.  Mitchella repens, L.
n.GutIo)t;l:mmet Co.,common; & W. (Wright); Pittsfield, (Miss
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Blaeta. Oldenlandia purpurea.
Ann Arbor.
var. longifolia.
8. Mich., (Univ. Herb); Dover
var. ciliolata, (H. czltolata W)
8. Mjchigan, (Wright).

VALERIANACEZE.
] . . .
Valerian. Valeriana sylvatica, Richards.
Ann Arbor.
Valerian. Valeriana edulis, Nutt.
Ann Arbor, (Miss Clark).
Corn Salad, ~ Fedia radiata, Michx.
uco. Low grounds and moist fields, (Dr. Pitcher).
DIPSACEE.
Wild Teasel, Dipsacus sylvestris, Mill.
Ann Arbor.
COMPOSITE.
Iron-weed. Vernonia Noveboracensis, Willd.

8. Michigan, (Wright).

Iron-weed. Vernonia fasciculata, Michx.
S. W. (Cniv. Herb).

Blazlog 8tar.  Liatris squarrosa, Willd.
Ann Arbor.

Button Bnake-  Liatris cylindracea, Michx.
. 8. Mich., (Wright).

Button Buske-  Tiatris scariosa, Willd.

Aon Asbor. -
Gay-Feather. T ijatris spicata, Willd.
8 W. (Wright).
Button Snake-  Liatris pycnostachya Michx.
) Mont Lake, (Miss Clark).
Kuhnla, Kubnia eupatorioides, L.

8. Mich. (Wright).

Joo-Tye Weed:  Eupatorium purpurcum, L.
pe * Ann Arbor; Drummond’s I; Bruce Mine, Ca., common; au Chene, L.
Mich. ; Mission Point; Baut St. Marle, common; franch. Lak e, An-
trim Co., abundant.

var. maculatum, (E amoenum.— W.)
8. Mich. (Wright).

CUpland Boneset. | Eupatorium sessilifolium, L.
8. Mich., (Wright).

Toroughwort. . .
Borg rwor Eupatorium perfoliatum, L.
Ann Arbor; Drummond’s 1., 28 July.
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‘Whit2 S8nake-
root.

Mist flower.

Sweet Colts-foot.

Colts-foot.

Oorymbed Aster.

Large Loaved
Artor.
Silky Astor.

Lax Leavhd
Aster.

Bl;reldm Astor.

Smooth Aster.

Wavy Aster.
Hoart loaved
Astor.

Arrow Laaved
Aster.

Hoaath-like Aster.

Many Flowered
Asler.
“Tradescanl’s
Astor.
Dwarf Astor.

Simple Astor.

“Thin Leaved
Aster.
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Eupatorium ageratoides, L.
Ann Arbor.

Conoclinium ccelestinum, DC.
¢ Rich sofl,” (Gray).

Nardosmia palmata, Hook.
Lako Huron, (Nuttall).

Tussilaro Farfara, L.
Saut St. Marie, (Whitney).

Aster corymbosus, Ait.
8. Mich. (Wright).

Aster macrophyllus, L.
8. W. (Univ. Horb).

Aster sericeus, Vent.
8. Michigan, (Wright).

Aster laxifolius, Nees. .
L. Huron, (Dr. Pitcher.)

Aster patens, Ait.
var. phlogif.lius.
Ann Arbor, (Miss Clark).

Aster levis, L.
Ann Arbor.
var. levigatus.
Ann Arbor.

Aster azurens, Lindl.
8. va;(ll(’nl" Harb); Fort Gratiot, (Dr. Pitcher); Ann Arbor, (Miss
rk.)

Aster undulatus, L. (“ 4. dwernfolms" —W.)
8. Michigan, (Wright).

Aster cordifuling, L. (4. pnmmdalus-—-W)

Ann Arbor; Drummoni’s I., common; Emmzt Co.

Aster sagittifolius, Willd,
Ann Arbor; St. Jos2ph’s I., 5 Aog.; S. W. (Unlv. Horb).

Aster cricoides, L.
Drummond’s 1., 9 Aug.; Ann Arbor, (Miss Clark).

Aster mulbiflorus, Ait.
Ann Arbor, 26 Sept., very common.

Aster Tradescanti, L.
Ann Arbor.

Aster miser, L., Ait.
Buar Creek, Emmet Co., 34 Aug.; Ann Arbor, (Miss M

Aster simplex, Willd. .
Loelunaw Co.

Aster tenuifolius, L.
Emmet Co., 3 Seps.



Flesh colored
Asler.
Long Loavod
Aster.
Wew England
Aster.
Bharp Ieaved
Astor.
Lofty Aster.
6Gtsrnutative
Astor.

. Horse-weed,
Butior-weod.*

Bobin’s Plantain.

Daisy Floabane,
Swoot Scablous.

Dalisy Fleabane.

Golden-rod.

STATE GEOLOGIST. M1

Aster carncus, Nces.
Pt. au Chene, L. Mich., 18 Aug.

Aster longifolius, Lam. (4. laxus.—W.)
Ann Arbor.

Aster Novea-Anglis, L.
Ann Arbor, (Miss Clark).

Aster acuminatus, Michx.
«8 Micbigan,?” (Wright).

Aster praaltus, Poir. (““ 4. salicifolius, "—W.)
8. Mich., (Wright). As this sp>ci '8 is not cmbracod in Gny‘l mw.
WH‘II&’I detsrmination may bo n.-gnrded as cxoeoding.y doub!

Aster ptarmicoides, Torr. & Gray.
Drummond's 1., 10 Aug.; S. E. (Univ. Herb).

Erigeron Canadense, L.
Aun Arbor; Drummond’s I.; Saut €t. Maric; Leelanaw Co.; Mackinao;
Pc:': Huron, (Miss Chrk) 8 W. (Wrigm) Very common every-
where.

Erigeron bellidifolium, Muhl.
Anp Arbor.

Erigeron Philadelphicum, L.
Ann Arbor; Stone 1., Saginaw B., 16 Juno; Drummond’s L., 36 July.

Erigeron annuum, Pers. (E. helerophyllum.— W.)
Ann Arbor.

Erigeron strigosum, Muhl.
Ann Arbor; 8. shore of Bag. Bay, 21 June; Drummond’s 1., 9 Aug.

Solidago bicolor, L.
Gros Cap, L. Mich., 18 Aug. Rare.
var. concolor. .

Pt. au Chene, L. Mich.; Drummond’s L., common; Sugar L, very com-
mon; Alcona Co.

Solidago latifulia, L.
Ann Arbor.

Solidago cwmsia, L. (8. azillaris and flexicaulis.
)

Ann Arbor, common ; Bear Creek, Emmet Co., 94 Aug ; Traverse City
Northport. Common fn the ' sanuy soil of Emmus, Autrim, G! nnj
Traverse and Leclanaw counti.s.

Solidago pubernla, Nutt.

Presqu’ Ise Co., 13 July, growing in a sandy beach ; £¢. Joseph’s I ,3
Aug., gro'fng among other herbs and -Kmu ln a gravolly soll, &
few rols from the water.

Solidago stricta, Ait.
Drummond’s I.

Solidago speciosa, Nutt.
Anp Arbor.
var. angustata.
Ann Arbor.
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Solidago rigida, L.
Ann Arbor ; S. W. (Wright.)

Solidago Ohioensis, Riddell.
Drummond’s 1., 9 Aug.

Solidago Riddellii, Frank.
Emmet Co., 3 Sept.; & W. (Univ. Herb).

Solidago Houghtonii, Torr & Gr.
Drummond’s I., 25 July, plant sometimes 2 ft. in height, with a com-
pound corymb of 150 flowerheads.

Solidago patula, Muhl.
Ann Arbor.

Solidugo arguta, Ait.
Ann Arbor.
var. juncea, (S. juncea— W.)
8. Mich., (Wright).
var. scabrella.
Ann Arbor.

Solidago altissima, L. -
Ann Arbor.

Solidago ulmifolia, Muhl.
8. W. (Univ. Herb).
Solidago nemoralis, Ait.
Ann Arbor; Drummond’s I.; N. W. (Cniv. Herb).

Selidago serotina, Ait.
8. Mich. (Wright).

" Solidagoe Canadensis, L.
Ann Arbor: Drummond’s I.. 26 July, common; Saut St. Marfe; Emmet
Co., comman; Northport, common; 8. W. (Wright).

Solidago serotina, Ait.
8. Mich. (Wright).

Solidago lanceolata, L.
Drummond’s 1., 25 July; Pine Lake, 30 Aug.; 8. W. (Wright).

Elecampane. Inula Helenium, L.
8. Michigan, (Wright).

Leaf-cup. Polymuia Canadensis, L.
8. Mich. (Wright).

Yellow Leal-cup. Pylyjnnia Uvedalia, L.

£. Mich., (Wright).
Rosin-weed, Silphium laciniatam, L. (8. gummiferum—W.
o S aciniatum, L. (8. .
Compass-plant. g yfich., (Wright). )
Pralrie-dock.  Qi[phinm terebinthinaceum, L.

Ann Arbor ; 8. W. (Wright).

Silphivim integreifolium, Mich.
S. W. (Univ. Herb).
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Cap-plant. Silphium perfoliatum, L.
8 Mich. (Wright).  °

Great Ragwoed.  Ambrosia trifida, L.
8. Mich. (Wright); Gross Isle, 8 Aug. (Miss Clark.)

Bomsn Worm . Ambrosia artemisiefolia, L. (4. ‘elatior.—W.)

Bmer-'weodl X eed, ~ pmn Arbor; very common.
Cocklebur. ; ;
pmroey Xanthium strumarium, L.

8. Mich. (Wright).

var. echinatum,
8. Mich. (Univ. Herdb).
I3

Ox-eye. Heliopsis levis, Pers.

Ann Arbor ; 8. W. (Wright).
var. scabra.
Ann Arbor, (Miss Clark).

Purple Ome-  Echinacea purpurea, Moench. (Rudbeckia purpares

flower.

8. W. (‘Unlv.. Horb).

Cme-fower.  Rudteckia laciniata, L.
Bur&e:f, Emmet Co., 34 Aug.; 8. W. (Wright); Northfield, (Miss

Oome-fower.  Rudbeckia speciosa, Wender.
Ann Arbor.

Oooe-fower.  Rudbeckia fulgida, Ait.
Ann Arbor, (Mies Clark).

Oone-flower.  Rudbeckia hirta, L.
Ann Arbor; Pt. au Chapeau, Saginaw Bay, 18 Juno; Drummond’s I

Lepachys pinnata, Torr & Gr. (Budbeckia pt'vmatd.

8. Mich. (Wright).
Senfower. Helianthus rigidus Desf.
Ann Arbor, 6 t. in helght.
Sentower. Helianthus occidentalis, Riddell.

8. W. (Univ. Herd.) .
Sanflower. Helianthus giganteus, L. (H. giganteus and altis-

simus—W.)
Ann Arbor.
Sunflower. Helianthus divaricatus, L.
Ann Arbor.
Sanfower. Helianthus hirsutns, Raf.

Ann Arbor, 28 Scpt.; 8. W. (Univ. Herb).

Smfower.  ° Holianthus strumosus, L.
8. Mich. (Wright).

Sunfower. Helianthus tracheliifolius, Wild.
8. Mich. (Wright).

85
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Sunfower. Helianthus decapetalus, .. (H. frondosus—W.)
8. Michigan, (Wright).

Sunflower. Helianthus doronicoides, Lam.
Ann Arbor, (Miss Clark).

Actinomerls. - Actinomeris squarrosa, Nutt.
8. Mich. (Wright).

Tckseed 8- Coreopsis trichosperma, Michx.
lower. g
8. Mich. (Wright).

Coreopsis aristosa, Michx.
8. Michigan, (Univ. Herb).

Tall Corcopsis.  Coreopsis tripteris, L.
8. Mich. (Wright).

Coreopsis palmata, Nutt.
8. Mich. (Wright).

Coreopsis lanceolata, L.
L. Huroti, 29 June; Dummond’s L.; Traverse City.

Oommon Beggar- Bidens frondosa, L.
: Ann Arbor; Northport, 11 Sept.

Swamp Beggar-  Bidens connata, Muhl. (B petiolata—W.)
g 8. Mich. (Wright).
Bur-Marigold.  Bidens cernua, L.
8. Mich. (Wright).
Bur-Marigold.  Bjdens chrysanthemoides, Michx.
Anm Arbor; Trgverse City.

Water Marigold. Bidens Beckii, Torr.
8. Mich. (Wright).

Sncese-weed.  Helenium autumnale, L.
Ann Arbor.

Common May-  Maruta Cotula, DC.
) Ann Arpor; Saut St. Marie; Emmet Co.; Northpert. Very oommom
everywimro.

Yarrow, Milfoll. - Achillea Millefolium, L.

Ann Arbor; Stone 1., Saginaw Bay; Drammond’s I.; Saut St. Marie.
Common.

OxeyoDaisy.  Leucanthemum vulgare, Lam.
Sand Pt., Saginaw Bay, 18 June; Bois Blanc I.

Cammon Tansy.  Tanacetum vulgare, L.
Ann Arbor.

Tanacetum Huronense, Nutt. .
Sand dunes of Emmet Co., common.

%w°'m' Artemisia Canadensis, Michx.

Sand danes of Ottawa Co., 30 Aug.; Sand dunes of Emmet Co., 23 Aug.;
Drummond's L
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Westorn Mug-  Artemisia Ludoviciana, Nutt.
var. gnaphalodes.
(Univ. Horb).

Evorlasting. Gnaphalium dgcurrens, Ives.
Saat St. Maris, (Whitaey).

oo 7 Gnaphalium polycephalum, Michx.
' Ann Arbor.

Low-Cudweed.  Gnaphalium uliginesum, L.
Ang Arbor; Ft. Gratiot, (Miss Clark).

Poarly Everlast- - Antennaria margaritaces, R. Rr. - \
: Mackinac, 19 July.
"}‘;‘::}‘;.‘:‘h"“ Antennaria plantaginifolia, Hook. (G'naphalmm
' plantagineum—-W.)
Ann Arbor; Stope L., Saginaw B.

Firoweed. Erechthites hieracifolia, Raf. Senacio hieracifolius

—W.)
LeBlanaw Co., 10 Sept.; 8 Mich. (Wright). Common, especially tn the
vicl'n’ny of recent cl-nngl gr m)mnd has Been burned over,

whence it receives its popular nashe.
Pale Indian Pa- Cacalia atriplicifolia, L.

8. Mich. (Wright).
Tuberous Indian  (acalia tuberosa, Mutt.
Plantatn. 8 Mich. (Wright).

Cacalia suaveolens, L
Lodi, (Miss Clark).

Onzlx.nmamd' Senecio vulgaris, L.
8. W. (Wright).

Golden Ragwort Qanecio aureus, L.
Squaw-weed. The Cove, L. Huron, 1 July: 5. Mich. (Univ. Horb).
var. obovatus.
Ann Arbor.
var. Balsamitae. (Senecio Balsamitae—W.)

llddle! L. Haron, 1 July; Drummond’s I., common; 8. Michigan
l‘hu!n 'nnmughoue the northern shores of Lakes Huron an
variety is very common.

tommon Thistle. (irgium lanceolatum, Scop. (Cnicus lanceolatus—
w.

v Ann Arbor, common : Mackinac.

Cirsium Pitcheri, Torr. & G. &C icus Pitcheri—W.)
Sand Pt. Saginuw B., 17 Juno ; Emmet Sandy shores.

Cirsium undulatum, Spreng.
Brummond's I.; 21 July.

Cirsium discolor, Spreng. ( Cnicus discoloxr— W.)
8. Mich. (Wright). .

Swamp Thistle.  Cjrgium muticum, Michx. (Cnicus glutinosus— W.)
Bruc(owm)(h., 96 July ; Drummond’s L; Emmet Co.; 8. Michigan



276 . REPORT OF THE '
Pasture Thistle.  Cirsium pumilnm, Spreng. ( Cnicus odoratus— W.)
Drummond’s 1.? 21 July ; 8. W. (Wright). .

Cenada Thistle.  Cirgium arvense, Scep.
Detroit, abundant ; Ann Arbor, (Miss Clark).

Burdock. Lappa major, Geertn. (Arctium Lappa—W.)
Ann Arbor ; Huron Co.; S. W. (Wright); Mackinae.
'mg.' Cichorium Intybus, L.

Detroit, (Miss Clark).

DwarfDandelion. Krigia Virginica, Willd.
Psagnin, Bay Co., 26 June, rich, swampy soil ; ‘‘ Rockaway,” (Miss °
) Qlark).
Cynthia. Cynthia Virginica, Don. (Krigia amplezicaulis—
Ww.
Ann Arbor, common ; Ft. Gratiot ; Pt. sux Gres, L. Huron.

Cuads Hawk-  Hieracium Canadense, Michx. (H. Kalmii—W.)
Saut 8t. Marie, 80 July ; Sand dunes of Emmet Co., 21 Aug.

Bough Hawk-  Hieracium scabrum, Mich. (H. marianum—W.)
. Ann_Arbor ; Sand dunes of Emmet Co., 21 Aug.; S. Mich. (Wright);
Port Huron, (Miss Clark).
Long-bearded i i D1 -
ngbearded  Hieracium longipilum, Torr. (H. Scouleri—W.)
Traverso City, 9 Sept.; S. W. (Wright).

Bﬂ‘i'l;!edﬂl'b Hieracium Gronovii, L.
g 8. W. (Wright).

Hieracium venosum, L.

Ann Arbor ; Ft. Gratiot ; Pigeon River, Sag. B., 18 June ; Grand Tray-
erse Bay.

Rattlesnake-
woed.
ra:gded Hawk-  Hieracium paniculatum, L.
. 8. Mich. (Wright).
White Lettuce. ~ Nabaluse albus, Hook.
Ann Arbor; Pt. au Chene, L. Mich., 18 Aug.-

var. Serpentaria, (Prenanthes Serpentaria—W.}

Ann Arbor; 8. W. (Wright).

T White Let-  Nabalus altissimus, Hook.
ace. Ann Arbor.

Nabalus racemosus, Hook. (Prenanthes racemosa—
W.)

Shore of L. Mich., ncar Sitting Rabbit; 8. W. (Wright).

Dandelion. Taraxacum Dens-leonis, Desf. (Leontodon Taraza-
cum—W.)
Ann Arbor; Saginaw Bay; Saut St. Marie; 8. W. (Wright).
Wild Lettuce. T actuca clongata, Muhl. .
S. W. (Wright).

var. sanguinea, Bigl. (L. sanguinea--W.)
8. W. (Wright). .
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tace.

Spiny-leaved
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Marsh Bellfiower.
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Venus’s Looking-
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Blae Tangle,
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Black Huckle-
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Common Amor}-
ean Cranberry.

Pwarf Blueberry
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Mulgedium leucophaeum, DC.
Ft. Gratiot; 8t. Joseph’s I., common along St. Mary’s River.

Sonchus asper, Vill. (8. oleraceus, var. asper—W.)
8. E. (Wright).

LOBELIACEXE.

Lobelia cardinalis, L.
Ann Arbor ; Bear Creek, Emmet Co., 24 Aug.

Lobelia syphilitica, L.,
Ann Arbor ; Branch Lake, Antrim Co., 30 Aug.

Lobelia spicata, Lam. (L. Claytoniana—W.)
Ann Arbor ; Ft Gratiot ; moath of Saginaw R., 34 June ; Thunder Bay ;
Drummond’s L.

Lobelia Kalmii, L.
Ann Arbor ; Ft. Gratiot ; Drummond’s L, 25 July ; 8. W. (Wright).

CAMPANULACEZE.

Campanula rotundifolia, L.
Ann Arbor. Ft. Gratiot,
var. linifolia.

Ann Arbor ; 8. shore of Saginaw Bay, common. This is a very delicate
an i preity species, occurring constantly and in every variety of
situation. At Saginaw Bay it was in bloom in the middle of June,
gd was still abundantly in blossom Aug. 10th, at Grand Traverse

y.

Campanula aparinoides, Pursh. (C. erinoides—W.)
8¢. Mary’s River, 31 July; 8. Mich. (Wright).

Campanula Americana, L.
Ann Arbor. .

Specularia perfoliata, A. DC.
8. E. (Univ. Herb).

ERICACER

Gaylussacia frondosa, Torr. & Gr.
Ann Arbor.

Gaylussacia resinosa, Torr. & Gr. (Paccintum re-
sinosum— W.) .
Ann Arbor; Grand Traverse Co. 4

Vaccinium Oxycoccus, L.
Anu Arbor.

Vaccinium macrocarpon, Ait. (Oxycoccus macrooar-
pus—W.)
Ann Arbor; 8. W. (Wright).

Vaccinium Pennsylvanicum, Lam.
Ann Arbor; 8t. Joseph's I., northern part. Abundaat along the Canada

8hore of 8t. Mary'’s R., prodncing abundance of frult in the s,
soll of the bollows and crovices of metamorphio rooh;s.m

(Wright).



M8 REPORT OF THE

Cunada Blue-  Vaccinium Canadense, Kalm.
¥ Siting rabbit ; S. E. (wright).

Low Blueberry.  Vaccinum vacillans, Solander.

St. Joseph’s I.; common ln Emmet, Antrim, Grand Traverse and Leala-
naw countles. S. Mich. (Unlv Herb).

Common Swamp Vaccinium corymbosum, L.
Blueberry. Ann Arbor, (Miss Cy;n.rk).
&gptnz Saow-  Chiogenes hispidula, Torr. & Gr. (Gaultheria hispi-
dula—W.)
8. Mich., (Wright).
Bearberry. Arctostaphylos Uva-ursi, Spreng. (Arbutus Uva-
ursi—W.)
Shores of L. Huron everywhere, very common ; 8. Mich. (Wright).

mumcubnw', Epigeea repens, L.

8. E (Wright).
Aromatic Win-  (Gaultheria procumbens, L.
tergroen. Monroe Co.; Ottawa Co.; shores of L. Huron, ©common ;
L. Mich., Emmet, to w Co.,common ; 8. W. (wndn),

Lake, (Miss Clurk).

Leathordeal.  Caggandra calyculata, Don. (Andromeda calyculata
—W.
c;) Shore of L. Mich., Emmet Co.; Drummond’s I.; 8. Mich.

Wild Rogemary. Andromeda polifolia, L.
8. Mich. ; Ann Arbor, (Miss Clark). A shrub not distinguish-
able l.h ' was doen at'the mouth of Saginaw R., June 14, with
(r:orolla dark purple, awn wanung, pedicels dark brown 1X in. long _
rom bracts.

Shoep Laurcl, - Kalmia angustifolia, L.
) Tawas City, 20 June, exquisitely beautiful and very abundast; Thunder
Bay, common.

8wamp Laurel. K almia glauba, Ait.
8. Mich. (Wright).

Labrador Tea.  T,edum latifolium, Ait.
Gros Cap., L. Mich.

Roundleaved  Pyrola rotundifolia, L.

Pyrola. Ft. Gratiot] Pt. au Patn Sucre, 10 June; 8t. Jooeph'l I, Little St. Mar-
« " tin’s 1.} Drummond’s L., common; B. Mich. (Wright).

var. asarifolia.
The Cove, L. Huron, 1 July.

Shin-leaf. Pyrola elliptica, Nult.
Ann Arbor; The Cove, L. Haron; Drummond’s 1.; 8t. Joseph 1.; Grand
Traverse Co.
Smail Pyrola.  Pyrola chlorantha, Swartz,
: Ft. Gratiot.

One-sided Pyrols Pyrola secunda, L.
Ft. Gratiot ; the Cove, L. Huron ; Bt. Joseph’s I.; Drummond’s I.; 8. W.
(Wright).
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green.
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STATE GEOLOGIST. a9

Moneses uniflora, Gray.
Ft. Gratiot ; Little St. Martin's I., 17 July, sweet scented.

Chimaphila umbellata, Nutt. (Pyrola umbellata—
w.
Ft. Gnuot); L. Haron, Alcona Co.; L. S8up.; 8 Mich. (Wright).

Pterospora Andromedea, Nutt.
Sitting Rabbt, 17 Aug.

Monotropa uniflora, L.
Ann Arbor ; Ft. Gratjot ; Sitting rabbit.

Monotyopa Hypopitys, L.
Ft. Gratiot, (Austin).

AQUIFOLIACEX.

Tlex verticillata, Gray. (Prinos verticillatus— W.)
8. W. (Wright); Ann Arbor, (Miss Clark).
Nemopanthes Canadensis, DC.
8. Mich. (Wright).
PLANTAGINACEX.

Plantago major, L.
Aan Arbor; Baat 8to Marie; Mackiaso.

Plantago cordata, Lam.
Tuscola Gg. ; 8. Mich. (Wright).

Plantago lanceolata, L.
Ann Arbor.

PRIMULACEE.

Primula farinosa, L.
Drmmond’s 1.

Primula Mistassinica, Michx.
8. E. (Unlv. Herb).

Trientalis Americana, Pursh.

Ft. Gratiot; Pt. aux Barques, Sag. B., 11 Jm§ St. Joseph’s 1.; Ann
Arbor, (Miss Clark).

Lysimachia stricta. Ait.
Ft. Gratiot; Saut St. Marie, 28 July; 8. Mich. (Wright).

Lysimachia quadrifolia, L.
Ann Arbor.
Lysimachia ciliata, L.
Ann Arbor; Ft. Gratiot.
Lysimachia lanceolata, Walt.
var. hybrida. (L. hybrida—W.)
8. W. (Wright). :

Lysimachia longifolia, Pursh. (L. revoluta— W.)
'Ann Arbor ; Ft. Gratiot.
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Tufted Looso-  Naumburgia thyrsiflora, Reich. (L. Capitala— W.)
strite. Ann a4‘\)1'.::&“; Drummond’s I., common in swampy soil ; Sturgeon Pt.,
unec.

CGommon Pimper- Anagallis arvensis, L.
Ann Arbor, (Miss Clark).

Water Pimper-  Samolus Valerandi, L.
nel, Brookweed Lodi, (Miss Clark).
var. Amcricanus,
N. W. (Univ. Herbd.)

LENTIBULACEE,
Greater Biadder- [tricularia vulgaris, L. (U. macrorhiza—W.)
wort. 8. Mich. (Wright); Cape Ipperwash, C. W. (Austin).
8maller Badder- [tricularia minor, L. (U. gibba—W.)-
wor Ann Arbor.
Utricularia intermedia, Hayne. .
Ann Arbor.

Purple Bladder-  [Jtricularia purpurea, Walt.
wort.
8. Mich. (Wright).

Horned Bladder- [Jtricula-ia cornuta, Michx.

work, Pt. au Chene, L. Mich., 18 Au; 8. Mich. (Univ. Herb).
OROBANCHACE X,
. ®
Squwrool,  Conopholis Americana, Wallroth. (Orebanche
r-roo . .
Americana—W.)

Ann Arbor; Ft. Gratiot; S. W. (Wright).

One-flowered - Aphyllon uniflorum, Torr. & Gr. (Orobanche uns-

QRucar-r Slora—W.)
8. E. (Wright).

SCROPHULARIACEXE. .

Common Mulleln. Verbascum Thapsus, L.
False Presqu’ Isle, L. Huron, 11 July; Grass Lake; Ann Arbor, common;

Ft. Gratiot,
Moth Mullein.  Verbascum Blattaria, L.
NPT | 8. Mich. (Wright).
Wild Toad-Flax.  [inaria Canadensis, Spreng.
PRIV e “? g, ghore Saginaw B., 17 June.

Toad-Flax, But-  Iiparia vulgaris, Mill.
tr -and og5%, Ann Arbor.

Figwort. Scrophularia nodosa, L. (8. Mariandica and law-
ceolata—1W.)
Ann Arbor ; 8. W. (Wright).

Colltnsta. Collinsia verna, Nutt.
Ann Arbor ; 8. W. (Wright); N. B (Univ. Herd).
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Chelone glabra, L.

Ann Arbor ; ¢ Nobis” R., La Croix, Emmot Co.; 8. W (Wright). Its
loaves vary from ) ia. to 1% laches in diamoter

Pentstemon pubescens, Solander.
Ann Arbor, common.

Mimulus ringens, L.
Ann Arbor ; 8. W. (Wright). -

Mimulus alatus, Ait.
8. W. (Wright).

Mimulus Jamesii, Torr.

Mackinac, 17 July, abundant near the cool spring at tho base of ¢‘ Rob-
lnlon’s Folly ;’ 8t. Helena 1., Straits of Mackinac, 20 Aug.,abundant
fn wet, rich, low marshes. The plant is not uw.nyl ¢ smooth,”’
being sometimos pubescent on the calyx, peduncles and low.r
of the leaves. Both at Mackinac and St. Helena I. it was in com-

; bany with Veronica dmaricana, Schweinits.

Gratiola Virginiana, L.
8. Mich. (Unlv. Herb).

Ilysanthes gratioloides, Benth. (Lindernia atlenu-

ata and dilatata— W.)
8. Mich. (Wright); Port Huron, (Miss Clark).

Synthyris Houghtoniana, Benth.
High prairies and hills, 8. Mich. (Wright).

Veronica Amecricana, Schweinitz. (V. Beccabunga
Ann Arbor ; l.he Cove, L. Huron, 16 July ; Mackinao. Commeon.

Veronica Virginica, L.
Ann Arbor.

Veronica Anagallis. L. -
Ann.Arbor ; 8. W. (Wright).

Veronica scutellata, L.
Ann Arbor ; Ft. Gratiot.

Veronica officinalis, L.
Ana Arbor.

Veronica alpina, L.
Saut St. Marfe, 28 May.

Veronica serpyllifolia, L.
Anp Arbor; Bruce Mine, Ca., 96 July.

Veronica peregrins, L. .
Ann Arbor, common.

Veronica arvensis, L.
Ann Arbor, common.

Buchnera Americana, L. .
8. W. (Wright); Mons Lake (Miss Clart).

36
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Purple Gerardia.

Slender Gerardia.
Downy False-
Foxglove.

Smooth False
Foxglove.

Scarlet Painted-
cup.

Lousewort,
Wood Betony.

Cow-wheat.

Water Willow.

Vervain.
Blue Vervain.

Nettle-leaved or
‘White Vervain.
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Gerardia purpurea, L.
8. Mich. (Wright); Mackinac, (Whitney).

Gerardia aspera, Dougl.

Sitting rabbit, 17 Aug., common; Pt. su Chene, L. Mich., abundsat in
san ymrnh

Gerardia tenuifolia, Vahl. -
AnE Arbor.

Gerardia flava, L. partly.
B. Mich. (Wright).

_ Gerardia quercifolis, Pursh, g} glauca—W.)

8. W. (Wright); Mont Lake, Livingston Co., (Mias Clark).

Gerardia pedicularia L.
Traverse City, 9 Sept.; Ann Arbor.

Gerardia auriculata, Michx.
8. W. (Wright).

Castilleia coccinea, Spreng. (Euchroma coccinga—
w.)
Ann Arbor, common; Ft. Gratiot; Mouth s-glnlw R ,a variety with

yellow ’bracts instead of wul'ot 18 June; )hcklmc Drummond’s
I; Saut 8t. Marfe.

Pedicularis Canadensis, L.
Anngb&r, common; False Presqu’ Isle, L. Huron; Sugarl.; S. W.
r

Pedicularis lanceolata, Michx (P. pallidaé w.)
Ann Arbar; 8. W. (Wright).

Melampyrum Americanum, Michx.

Ft. Gratiot; False Presqu Iste, L. Huron, 11 July, Drummond’s 1., very
common L. Sup.; llomh.kc, (llssClnr)

ACANTHACE.E.

Dianthera Americana, L.
Ann Arbor.

Dipteracanthus ciliosus, Nees.
£. Mich. (Wrlght).

Dipteracanthus strepens, Nees. (Ruellia strepens—
W .
S. Mich. (Wright).

VERBENACEZE.

Verbena angustifolia, Michx.
8. Mich. (Univ. Herb).

Verbena hastata, L.
Bay City, 12 June ; Bruce Mine, Ca., 28 July; ; Mackinac ; Ann Arbor.

Verbena urticifolia, L.
Ann Arbor.



Lopsecd.

Germander,
Wood Bage.
Peppermint.

Wild Mint.

" Bugloweod.

‘Water Hore-
hound.

Hyssop.

Mountain Mint,
Basil.

Mountain Mint.
Basil.

Calaminth.

Basll.

American Penny-

royal.

Horse Balm,
Rich-weed,
Stone-Root,
Oswego Tea,
Bee Balm.,

Wild Bergamot.

Horse-mint.

.
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Phryma Leptostachya, L.
Pt. au Chene, 18 Aug.; 8. Mich. (Wright). -

LABIATE.

Teucrium Canadense, L.
Ann Arbor ; 8. W. (Wright).

Mentha Piperita, L.
Ann Arbor ; 8. W. (Wright).

Mentha Canadensis, L. (M. borealis— W.)

Ann Arbor ; Bruce Mine, Ca., 96 July ; Iknmud’ll ; Sagar L  Com-
mon aboat the ahores of L. Huron

Lycopus Virginicus, L.
Ann Arbor ; Bmee)lme(h.u.hly Pte Sto Ignaoce, common, corolla

has five almost equal lobes un large upper
lobe being 3-cleft, and often & small &m:m calyx tooth between
the bases of the regular ones.

Lycopus Europeus, L.
§. Mich. (Wright).
var. sinuatus. .
Drummond’s L, 23 July. -

Hyssopus officinalis, L.
8. W. (Univ. Herb).

Pycnanthemum lanceolatum, Pursh. (P. Virginicum
—W.
8. Mich. (Wﬂth).

Pycnanthemum linifolium, Pursh.
Ann Arbor, moist woods and exsiccated swamps.

Calamintha glabella, Benth. var. Nuttallii.
Drunmond'ul , 33 July’, fn crevioes of limestone rocks, v
Klmt hnlnrong savor like the American }’ for
Which Tt s often: miasicen espociully by the settlers throu 'houz
the northern lake shorcs where the true 4 Pw
not, a8 yet, been found; 8. E. (Wright).

Calamintha Clinopodium, Benth.
Ft. Gratiot.

eryeomm

Hedeoma pulegioides, Pers.
S. Mich. (Wright).

Hedeoma hispida, Pursh. (7)
Middle I., L. Huron, 9 July.

Collinsonia Canadensis, L.
Ann Arbor; 8. W. (Wright); Bimwood, Detroit,( Miss Clark).

Monarda didyma, L.

Ft. Gratiot, (Austin).

Monarda fistulosa, L. g]l allophylla—W.)
AnnArbormmcon , common in sandy sofl; s.lleh
(Wright).
Monarda punctata, L.
8. Mich. (Wright).



284

Blephilia.

QGiant Hyssop.

Cat-mint,
Oatalp.

False Dragon
head.

Heal-all
Belf-heal.

Skullcap.

Mad-dog Skull-
cap.

Horehound.

Hemp-nettle.

Red Hemp-nettle.

Hedge-nettle.

REPORT OF THE

Blepthilia ciliata, Raf. *

Alpena Co. (?) 6 July, having four perfect stamens and two strongly
mied teeth on the lower lip of the calyx; Ann Arbor; SBaut 8t.
. 0.

Blephilia hirsuta, Benth.
8. Mich. (Wright).

Lophanthus nepetoides, Benth. (Hyssopus nepeto-

tdes—W.
8. W. (Wright); Grosse Isle, (Miss Clark).

Lophanthus scrophulariaefblius; Benth. (Hyssopus

scrophulariefolius— W.)
8. Mich. (Wright).

Nepeta Cataria, L.
Ann Arbor; Drummond’s I, 9 Aug.

Physostegia Virginiana, Benth. (Dracocephalum
Virginianum— W.
Ann Arbor; 8. W. (Wright).:

Brunella vulgaris, L. ( Prunella vulgaris— W.)

Ann Arbor, common; Algom OJuly, Drummond’s I.,a variety with
white corolh Saut

Scutellaria versicolor, Nutt. (8. cordifolia—W.)
8. Mich. (Wright).

Scutellaria pilosa, Michx.
8. W. (Univ. Herb).

Scutellaria integrifolia, L.
8. Mich. (Univ. Herb).

Scutellaria parvula,-Michx. (S. amIngua—W)
8. Mich. (Wright).

Scutellaria galericulata, L.
Ann Arbor ; Bay Co., common, 27 June ; Port Huron, (Miss Clark).

Scutellaria lateriflora, L..
Sulphur 1., (north of Drummond’s,) 8 Aug., common ; Ann Arbor.

Marrubium vulgare, L.
8. Mich. (Univ. Herb).

Galeopsis Tetrahit, L.

Mackinac, 19 July, common ; Sugar I., very abundant, but it was no-
ticed 'that the uppr lip of the corolla is not entire but almost
always with throc or four teeth at its apex ; and that the three
lobos of the lowar lip are similar, the middie one a little larger —~
all oval ; S. E. (Wright).

Galeopsis Ladanum, L
Ft. Gratiot ; Saut St. Marie.

Stachys paluatris, L. var. aspera, (S. aspera—W.)
8. W. (Wright); Aon Arbor, (Miss Clark)

Stachys hyssopifolia, Mlchx
8. Mich. (Wright).



Motherwort.

Common Com-
frey.

Oorn Gromwell.

Common Grom-

well.

Hairy Puccoon.

Hoary Puccoon.

Harly Forget-me-
not.
Btick-seed.
Hound's tongue.
Wild Comfrey.

Beggar’s Lice.

Waterieaf.

Hairy Waterleaf.

Will Sweet Wil-
liam.

Carolina Phiox.

Hairy Phlox.
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Leonurus Cardiaca, ..
Pine Lake, Emmet Co., 29 Aug.; Ann Arbor.

BORRAGINACEZ,

Symphytum officinale, L.
Ann Arbor ; Port Austin, Huron Co.

Lithospermum arvense, L.
Ann Arbor.

Lithospermum officinale, L.
Mackinac, 16 July ; 8. Mich. (Wright).

Lithospermum latifolium, Michx.
8. Mich. (Univ. Herb).

Lithospermum hirtum, Lehm.

< Sand Pt.,Saginaw B., 17 Junc, abundant ; Monroo Co., (Miss Clark);

Ft. Gratfot.

Lithospermum canescens, Lehm. (Batschia canescen
—W. :
Ann Arbeor, cc?mmon.

Myosotis verna, Nutt.
Ann Arbor, (Dr. Lord).

Echinospermum Lappula, Lehm.
Ann Arbor; Mackinac, 18 July.

Cynoglossumn officinale, L.
Ann Arbdbor ; Ft. Gratiot.

Cynoglossum Virginicum, L. (C. amplexwaule—W)
Ft. Gratiot ; Presqu’ Isle, L. Huron ; 8. Mich. (Wright).

Cynoglossum Merrisoni, DC.
Ann Arbor.

HYDROPHYLLACEZ.
Hydrophyllum Virginicum, L.
Ann Arbor.

Hydrophyllum Canadem;e, L.
8 Mich. (Wright).

Hydrophyllum appendiculatum, Michx.
Ann Arbor ; 8. W. (Wright).

POLEMONIACEE,

Phlox maculata, L.
Rich wuods and riverbanks, (Gray).

Phlox Carolina, L.
S. Mich. (Univ. Herb).

Phlox pilosa, L.
Ann Arbor.
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Divaricate Phlox.
* Ground or Moss
Pink.
'Wild Potato-vine,
Man-of-the-earth.
Bindweed.

Hedge Bindweed.

Low Bindweed.

Dodder.

Bittersweet.

Common Night-
shade.

*Ground Cherry.
Greund Cherry.

Apple of Peru.

Black Henbane.
Stramonium.
Wild Tobacco.

American Cen-
taury.

American Co-
lumbo.

REPORT OF THE

Phlox divaricata, L. .
Ann Arbor.

Phlox subulata, L.
8. Mich. (Univ. Herb).

CONYVOLVULACEZX.

Ipomcea pandurata, Meyer.
Ann Arbor.

Convolvulus arvensis, L.
Ann Arbor.

Calystegia sepiym, R. Br.
Ft. Gratiot ; 8. W. (Wright); Groes lsle, (Mias Clark).
var. repens.
8. shore of Saginsw B., 14 June.

Calystegia spithameea, Pursh.
Stone L, Saginaw Bay, 16 June ; 8. E. (Wright).

Cuscuta Gronovii, Willd. (C. Americana— W.)
8. W. (Wright).

Cuscuta glomerata, Choisy.
* Motst prairies, (Gray).

BOLANACEE.

Solanum Dulcamara, L.
Ana Arbor ; Pine Lake, 20 Aug.

Solanum nigrum, L.
Aun Arbor ; Sagar L, 31 July ; 8. Mich. (Wright).

Physalis pubescens, L. (P. obscura—W.)

Ann Arbor.
Physalis viscosa, L.
Ann Arbor ; Drummond’s 1., 23 July.

Nicandra physaloides, Gaertn.
* Ann Arbor.

Hyoscyamus niger, L.
Ft. Gratiot ; Mackinac, 19 July, abundant.

Datura Stramonium, L. (D Tatula—W.)

Ann Arbor.

Nicotiana rustica, L.
Emmet Co., 25 Aug., cultivated by the Indians.

GENTIANACEE.

Sabbatia angularis, Pursh.
8. Mich. (Wright).

Frasera Carolinensis, Walt.
Jackson Co. and westward ; Ann Arbor, (Miss Clark).



Spurred Gentian.

Five-flowered
Gentian.

Fringed Gentian.

Seoaller Fringed
Gentian.

Strew Colored
Gentian.

Whitish Gentian.

Closed Gentian.

3oapwort Gen-
tian.

Scrow-stem.
Buckbean.

Spreading Dog-
bane.

Indian Hemp.

Milkweed,
Silkweed.

Poke Milkweed.

Purple Milkweed.
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Halenia deflexa, Griseb.

Middle 1., L. Haron, 9 July : Drummond's I.; St. Helena L., common.
S E (Cmiv. Herb).

Gentiana quinquetlora, L.
Ann Arbor.
var. occidentalis.
Ann Arbor.

Gentiana crinita, Froel.
Ann Arbor ; Mackinac, (Whitney).

Gentiana detonsa, Fries.
Ann Arbor ; Drummond’s 1., 13 Aug.; Pt. au Chene, L. Mich.

Gentiana nchroleuca, Froel.
Mont Luke, (Misz Clark .

Gentiana alba, Muhl.
Ann Arbor ; 8. W. (Univ. Herb).

Gentiana Andrewsii, Griseb.
&, Micb. (Cniv. Herb).

Gentiana Saponaria, L.
8. Mich. (Wright).
var. linearis.
Pt. au Chene, L. Mich., 19 Aug., sandy swamps.

Gentiana paberula, Michx.
Ann Arbor, (Miss Clark).

Bartonia tenella, Muhl. (Centaurella paniculata—
w. .
aw. (ngm). ‘

Menyanthes trifoliata, L.
Ann Arbor; 8. Mich. (Wright).

APOCYNACEZX.

Apocynum androsemifolium, L.
Ann Arbor ; The Cove, L. Huron, 1 July ; St. Joseph's 1.

Apocynum cannabinum, L. var. glaberrimum,
Ann Arbor ; Ft. Gratiot.
var. pubescens, DC.
Ft. Gratiot ; Charity 1., 27 June. . .
var. hypericifolium. (4. hypericifolium—1.)
8. Mich. (Wright).

ASCLEI'IADACEE,

Asclepias Cornuti, Decaisne. (4. Syriaca— V)
Ann Arbor ; Charity I2., 27 June ; Sand dunes, Emmet Co.

Asclepias phytolaccoides, Pursh.
Ann Arbor, very short pedicels except the terminal one ; Ft. Gratiot.

Asclepias purpurascens, L.
Apn Arbor.
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Variegated Milk- i iorata.’
triegated Milk- Agclepias varicgata, L
S Ann Arbor.

Four-leaved Milk-
weed.

Asclepias quadrifolia, Jacq.
Ann Arbor.

8Bwamp Milkweed Agclepias incarnata, L.

Butterfly-weed,

Pleurisy-root.

Whorled Milk-
weed.

Green Milkweed.

White Ash.

Red Ash.

Green Ash.
Black Ash,
Water Ash.

Blue Ash.

Wild Ginger.

Poke, Scoke, Gar-
get, Pigeon-
berry.

Maple-leaved
Goosefoot.

Ann Arbor ; Ft. Gratiot ; Grand Traverse Co.; 8. W. (Wright).

Asclepias tuberosa, L.
Ann Arbor ; Ft. Gratiot.

Asclepias verticillata, L.
8. Mich. (Wright).

Acerates viridiflora, Ell. (Asclepias lanceolata—W.)
Ft. Gratiot ; 8. W. Mich. (Wright).

OLEACEZX.

Fraxinus Americana, L. (F. acuminata—W.)

Ana Arbor ; Drummond’s I.; Emmet Co. Commoan in the Southern Pe-
ninsula, but apparently less frequent northward.

Fraxinus pubescens, L.
Drummond’s I.; 8. Mich. (Wright). Comparatively rare.

Fraxinus viridis, Michx. f.
Ann Arbor.

Fraxinus sambucifolia, Lam.
Ann Arbor; Sugar 1., common; Pine Lake; 8. W. (Wright).

Fraxinus quadrangulata, Michx.

8. Mich. (Univ. Herb). The wood of the Ash is highly esteemed for its
strength and supplencss, capecially the first and last species above.
The White Ash is most and most ex vely used, its an-
nual growths being least liable to separate into layers. It is much
preferable for oars, beiog light as well as tough when seasoned. It
is also extenslv::{ used by fishermen for hoope and staves, but for
this the Black is always preforyred from the greater ease with
which its layers are separated.

The Black Ash is a emaller tree,and is generally found in the
vicinity of swamps or along streams. The value of its timber is
increased by the rapidity of its growth. Itis tougher and more
elastic than the White Ash, but less durable upon exposure to the
vicissitudes of moisture and dryness. North of the Straits of Mack-
inac tbis is the prevailing species. The Blue Ash is found only in
the southern part of the State. Its timber i8 prized equally with
that of the White Ash, for which it is substituted in many of its
uses. The Red Ash is a smaller tree and furnishes less valuable
timber.

ARISTOLOCHIACE X,

Asarum Canadense, L.
Ann Arbor.

PHYTOLACCACE.E.

Phytolacea decandra, L.
8, Mich. (Wright).

CHENOPODIACEA. -

Chenopodium hybridum, L.
Ann Arbor; Drummond’s I.; Mackinac.
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'l,‘k‘;"’"w Chenopodium album, L.
Ann Arbor; St. Joscph’s 1.

Joerusalem Oak ~r
Jorusalem 02k, Chenopodium Botrys, L.
nium. Ann Artor ; 8. W. (Wright.)

Mexican Tea.  Chenopodium ambrosioides, L.
€. W. (Wright); Ann Arbor, (Mies Clark).

«Chenopuodium rubrum, L.”

8. Mich. (Wright). [Probably a synonym of {one of tho preceding
species.)

&rawberry Blite Blitum capitatum, L.

Pt. aux Barques, L. Huron, 20 June; Drummond’s I.; Fmmot Co. Com-
mon about lhe shorcs or lakes Buron and lpn.

AMARANTACEE.
@reen Amaranth, Amarantus hybridus, L
o , L.
cod. Ann Arbor.
Prince’s Feather. Amarantus hypochondriacus,:L.
Ann Arbor, (Miss Clark).
Pigwoed. Amarantus retroflexus, L.
Ann Arbor.

Amarantus albus, L.
Ann Arbor, (Miss Clark).

Montelia tamariscina, Gray.
8. Mich. (Univ. Herb).

Acnida cannabina, L.
8. Mich. (Wright).

POLYGONACEZR.

Prinoe’sFeather. Polygonum orientale, L.
Ann Arbor.

Water Persicaria. Polyoonum amphibium, L.
Ft. Gratiot ; Saghuw Bay, 16 June.
var. aquaticum, L.
Ann Arbor ; St. Mary’s R. 1 Aug.; Mont Lake, (Miss Clark).

Polygonum nodesum, Pers. var. incarnatum.
Ann Arbor.

Polygonum Pennsylvanicum, L.
8. Mich. (Wright).

Lady's Thombd.  Pglygonum Persicaria, L.
Ann Arbor.

Smartweed. Polygonum Hydropiper, L.
Ann Arbor.

Wild Emartweed. Py gmmm acre, H. B. K. (P pundatum—W’. )

31
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Mil4 Wator-pap-
por.

Knotgrass,
Goos :grass,
Door-wood.

Slendor Knot-
grass.

Jolntweod.

Halberd-loaved
Toear-thumb.

Arrow-leaved
Toar-thumb.

Black Bindweed.

Climbing Falso
Buckwheat.

Baokwheat.

Swamp Dock.
Tall Dock.
‘Willow Dock.

Groat Wator

Bitter Dock.
Carlod Dock.

Bloody-vinod
Docl

Fisld or Horss
a Sorrel.

REPORT OF THE

Polygonnm hydroplpclo des, Michx. (P. mite—W.)
S. Mich., (Wright).

Polygonum aviculare, L.
Ann Arbor; Bruce Mine, Ca., 26 July.
var. erectum, Rotb,
Ann Arbor.

Polygonnm tenue, Michx.
8. Mich. (Wright).

Polygonum articulatum, L.
Traverse City, 8 Sept., beginnlng to blossom, abundant.

Polygnnum Virginiauum, L.
Ann Arbor ; 8. W. (Wright).

Polygonum arifolium, L.
Gros Cap, L. Mich., 18 Aug.; 8. Mich. (Wright).

Polygonum sagittatum, L.
Baut St. Marie 31 July; 8. Mich. (Wright).

Polygonum Convolvulus, L.
8. W. (Wright).

Polygonum cilinode, Michx.
Drummond's I., common; Huron Co., 20 June; Saut St. Marie.

Polygonum dumetorum, L. (P. scandens—W)
Ann Arbor; Mackinac, (Miss Clark).

Fagopyrum esculentum, Moench. (Polywmum Fa-
gopyrum—1.)
Ann Arbor.

Rumev verticillatus, L. (R. Brittanica—W.)
Ann Arbor; Islands of Thunder Bay, 7 July; 8. W. (Wright).

Rumex altissimus, Wood.
Saut St. Mari2, 29 July.

Rumex salicifolius, Weinmann, Hook.
Villa Cross, Emm2t Co., 22 Aug.

Rumex Hydrolapathum, Hudson, var. American-

um, Gray.
Bruce Miae, Ca., 26 July; S. Mich. (Univ. Horb).

Rumex obtusifolius, I.
Saut St. Mari, 29 July; Ann Arbor, (Miss Clark).

Rumex crispus, L.
Ann Arbor; Saut St. Marie, 29 July. Comamonest spocics of dock.

Rumex saneinuens, L.
Aan Arbor, (Miss Clark).

Rumex Acetosella. L.
Ann Arbor; Ft. Gratiot; Saginaw B.; Drummond’s I.; Mackinao. Com-
moa.
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LATRACEE.

Saxsafis. Sassafras officinale, Nees. ( Laurus Sassafras—W.)
Acn Arbor.

Fever bush, Benzoin odoriferum, Nees. (Lauruz Benzoin—W.)
Bnjamia-bush, 8. Mich. (Wright); Ann Arbor.

W4 Alispice.
THYMELEACES.
Lratherwood,  Djrca palugtris, L.
, L.
Now-wood. Ann Arbor.
ELEAGNACEE.

Shephyrdia. Shepherdia Canadensis, Nutt,

Ann Arbor; Drummond’s 1., common about rocky shores.
SANTALACEE.

BesardToad-  Comandra umbellata, Nutt

Ann Arbor; Ft. Gratict; Sand Pt , Saginaw Bay, 18 June, common. O
livida occurs at Covo 1., L. Huron.

SAURURACEZX.

LmrdsTall.  Saururus cernuus, L.
8. Mich. (Wright).

EUPHORBIACEX.

SworoSpurge.  Euphorbia polygonifolia, L.
8. Mich. (Wright); Fort Gratiot.

Bpotted Spurge.  Euphorbia macnlata, L.
Ann Arbor; S. W. (Wright); Grosso Isle, (Mias Clark); Ft. Gratiot.

Flowering Euphorbia corollata, L.
Bpurge. Aun Arbor. ’

Euphorbia com=utata, Englm.
Ann Arbor.

nllm'c:m- od Acalypha Virginiea, L,
T Ann’Arber; S. Mich, (Wright).

URTICACEX.
L]

SipparyorRed  Tlmus fulva, Michx.

Ana .'Arhn:‘: Emratt Ce.; Branch Like, Autrim Co. I<ss common than
the next.

Ameanor  Ulmus Americana, L.
Aan Arhor: Dremmond‘'s 1y Sugar L, lareaand commmon in the low
lan 12 of tids isiand: Antria Co.; Sact st Moart - soveral flus nativo
sp.cim bs rtend cast ol the town near the river,

Corkv White  Thmus vacemv #a, Thomas,
Ann Arbor, in a gwamp about a mile gosth of the eity.,

‘The bam pr lew grounds anl rich soir. It I8 caprcially
flourisling at the head of Branch Lake, Antrlm Co., where the Rud
an the White Fim w:re found growing large and promiscuously
tog:ther, the lutter, howuever, excel.iog fu sizu.
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Eugarberry.
Haakbarry.

Tall wild Nettle.
Great Stingln
Nettlo. alos

‘Wood Nettle.

Richwoed,
ﬂe-rvned'.

Plane, Sycamore.

Butternut.
Black Walnat.

Shell-bark or
Shag-bark
Hickory.

Thick Shell-bark
Hickory.

Small-fruited
Hickory.

ut, Broom
ory.

Bitter-nut,
Swamp Hickory.

‘White Oak.

REPORT OF THE

Celtis occidentalis, 1.
Grosse Isle, (Miss Clark).
var. crassifolia, (C. crassifolia—W.) ¢
8. W. (Wright).

Urtica gracilis, Ait. .
Ann Arbor; Saut St. Marie, 20 July. -

Urtica dioica, L.
Gros Cap,L. mch , 18 Aug.; 8 W. (Wright).

Lapbrtea Canadensis, Gatdich. ( Urtica Canadensis
—W.
Ann Arbor; PL) au Chene, L. Mich., 18 Aug.; Plnel?ke Lodi, (M8 Clark).

Pilea pumila, Gray. ( Ortica pumila—W.)
8. W. (Wright); Ann Arbor, (Miss Clark).

Bochmeria cylindrica, Willd. ( Urtica capitata—W. )
‘8. W. (Wright).

Cannabis sativa, L.
Ann Arbor; 8. W. (Wright); Mackinac, (Mies Clark).

Humulus Lupulus, L.
Ann Arbor.

Platanus occidentalis, L.
Ann Arbor.

JUGLANDACE&E.

Juglans cinerea, L.
Ann Arbor.

Juglans nigra, L.
Ann Arbor. Genorally throughout the southern part of the Pontasula.

Carya alba, Nutt.

Ann Arbor, &c., common.

Carya suleata, Nutt.
Aan Arbor, &c., common.

Carya micrccarpa, Nutt.
Ann Arbor.

Carya glabra; Torr.
Ann Arbor, common.

Carya amara, Nutt.
Ann Arbor. This genus is abundantly represented in Eouthern Mioh-
igan.

CUPULIFERE.

Quercus macrocarpa, Michx.
Ann Arbor ; 8 W. (Wright). Common. *

Quercus alba, L.
Ann Arbor; Grand Traverse Bny. Common throughout the southern
poninsula.
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Sewzmp Whito  Quercus Prinus, L.
var. discolor, Michx. (Q. bicolor—W.)

Ann Arbor.
Yollow Chestout  Quercus Castanea, Willd.
Oak. Anp Arbor.

!
in or inoide i
e oat- Quercus prinoides, Willd.

nus Oak. Ann Arbor. ?

Laurel or Shingle Quercus imbricaria, Michx.
Oak. Ann Arbor.

Quersitronor__ Quercus tinctoria, Bartram.
Black Oak, Yol v, ="
fow-barked Oak -

Boarlot Ouk. Quercus. eoccinea, Weng.

Ann Arbor; Travorse City.
Bed Oak. Quercus rubra, L.

Drummond’s I.; S8ugar I., common; Fmmet Co., in the northern part of
this county attuins the largest siz: scen, growing in sandy sofl in
tho valleys of tho sand dunes, and producing fruit in great abund-
ance. One tree measured 8 feet in circumfercnce, 3 foct above the
surface. The lov #ile of theso dunes is coverod more or less with
troes and shrubs of the gencral character of the flora of the region,
imbedded in the sand sumctimes Lalf their height.

%Smllh. Quercus palustris, Du Roi.

Ann Arbor. The oak family is abundantly represented In the southern
peninsala, forming a great part of the forcst timber. Still the im-
mediate shoro of L. Huron from Bay county to the Straits of Mack-
inac is appurcatly cntirely destituto of oaks. Thence northward
along Et. Mary’s river Q rubra is the only specics, which is quite
common but never attains a large size. Southward this specics is
of rarer occurrence, bot is replacod by other and moro valuable
species. At Traverss City Q. alba and Q. coccinea muke their most
northern appearance as fur as obscrved. There they are abous
equally frequent, growing in a sandy soil, sometimes in patches
surrounded by the pines and more or l¢ss dlspcrmd amongst them,
the former forming a large and shapely trunk, the latter being &

maller, but well proportioned tree.  fouth of this the species mul-
iply both in numbers and frequency of occurrcace,

Chestont. ., Castanea vesca, L.
Monroc Co. Not common in the southern peninsula.

American Boech. Fagrus ferruginea, Ait. (F. sylvatica—W )

Ann Arbor; Mackinac, c.mmon, but £0 reduced in sizo as to be of little
value; Drummond’s 1.; shore of L. Mich., from the Strajts of Mack-
inac to Northport, the beech here forming a very large and valo-
able part of the for- ot growth. Here were scen the largest and
most perfect specimens. In the southern countles It is vory com-
mon, and furnislics cxcellent fuel.

wild Basolput.  Corylns Americana, Walt.
Ann Arbor; Mackinac.

Boaked Haselnat. (Jorylus rostrata, Ait.
8¢. Joscph's I.; Drummond’s 1.

Borubean, Blue inns icana, Michx.
Sorabean, Hloe Carpinns Americana,

fron-wood. Ann Arbor.
Hop Hornbeas,  Qstrya Virginica, Willd.
Irem-wood. Ann Arbor; Drummond’s L ; Emmot Co., common.



Bayberry,
‘Wax-Myrtle.

Bweet fern.

Paper Birch,
Canoe Birch.

Yellow Birch.

Cherry Birch,
8weet or Black
Birch.

Low Birch.

led or
Alder.

Smooth Alder.

Hoary Willow.
Low Bush Wil-
low.

Glaucous Willow.

Silky-headed
Willow.

Silky-leaved
Willow.

Petloled Willow.
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MYRICACEZ.

Myrica cerifera, L.
8. Mich. (Univ. Herb.)

Comptonia asplenifolia, Ait.
Alpezl\:;; g’nvem Qty; Ottawa Co.; Oakland Co., (Miss Clark) ; 8. Mich.
right).

BETULACEZR.

EBetula papyracea, Ait.

Gravelly Pt., L. Huron; False Presqu’ Isle, L. Huron; Drummond’sl.;
Bugar I.; Emmet Co. This is a very common ftree throughout M
* lake shores, growing in the most unfavorable situations, but seidoth
forming a large trunk. It isapt/ to spring up as second growth
‘where the forcst has been destroyed by fire.  There is a variety
known as * red birch’’ by the Indisns and Half-Breods, with
reddish bark much more brittls than the ordinary.

Betula excelsa, Ait.

Ann Arbor; Pt. aux Barques, L. Huron; Pt. au Chene, L. Mich. ; Emmet
Co.; Drummond’s I. Less common that the preceding, but often
grows to a large tree. One specimen jn Antrim Co. had a circum-
fercnce of 11 ft. 4 in., four feet above the ground.

Betula lenta, L. )
Druminond’s I., only secn at this place, but attains a monstrous size,
one specim:n m:asuri:.g 10 fout in circumference. This is a vala-
able tree, and it is unfortuuate ‘hﬂ. 80 little is found in the State.

Betnla pumila, L. (B. glandulosa— W.)

8. E. (Wright).

Alnus incana, Willd.

Shores of L. Huron; Drummond's 1., common; Saut St. Marie, and
along the banks of St. Mary’s river, abundant.

Alnus serrulata, Ait.
Traverse City; 8. Mich. (Wright).

SALICACEZ. .

Salix candida, Willd.
Ann Arbor; Drummond’s I.; north shore of Little L. George, very
abundant, growing in the shallow margin of the lake.

Salix humilis, Marshall.
Drummond’s I.

Salix discolor, Muhl.
Ann Arbor; Druromond’s I.; Pine Lake, Emmet Co.,abundant along the
margin of the lake, occasjonally reaching the size of a small tree.
Onc tree maasured 63 inches in diameter a foot from the surface.

Salix eriocephala, Michx.
Ann Arbor; Drummond’s 1.

Salix sericea, Marshall.
Ann Arbor? Drummond’s L

Salix petiolaris, Sm’th.
Saut St. Marie; 8. E. (Univ. Harb).



Shining Wilow.
-leaved

Stak-fruited
Willow.

Weeplug Wilbw.

Amcrican Aspen

Downy-leavel
Poplar.
Al
Cottor: wonl,
Nuckince Fop
lar.

Balsam Poplar,
Tacamaliuc.

Balm of Gileat

Lombardy Fop
lar.
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Salix cordata, Muhl.
Graail Traverso Co.

Salix angustata, Pursh.
Ann Arbor.

Salix rostrata, R'chardson.
Aan Arbor; St. Joseph’s I.; S. E. (Cniv. Herd). A commcn species

Salix fragilis, L.
Ann Arbor.

Salix nigra, Marshall.

Ann Arbor.

Salix lucida, Muhl,
Drummond's I.; 8. E. (Cniv. Herb).

Salix longifolia, Muhl.
8. Mich. (Univ. Herbd.)

Salix pedicellaris, Pursh.
Drummond’s L ; S. E. (Univ. Herb).

Salix Babslonica, L.
Caltivated in many places for ornament. Barely spontaneous.

Populus tremuloides, Michx.

Ann Arbor: Sand Pt.. Saginaw B.; Drummond’s I.; Sugar I., this and
the mext were growing abundant, large and promiscuously to-
gether; Antrim Co. This is vne of the most common trees asbout
the lake shores, s-ldcm attaining, however, a large size. It often
springs up abundantly with Beula papyracea in exposed situations
where the forest growth bas becn preitrated by fire or_tempest. 3y

. . ——

Pupulus grandidestata, Michx.

Ana Arbor; Sand Pt., Saginaw Bay; Sugar I.; Antrim Co.” This isa
rarer bt more valeabls tree than the last. They are often found
i3 compuny, but this was pnever kuowan to accept an exposed or

i Fitnatien fog the sake of such company; while the
foarm ¢ oft n lotrs b ® Sz soif and eiteations chesen by the latter.

Thisoit'n formsa tro» with a paked, smooth and dingy yel-

i.w trunk (xpandirg it brawney an-i censpicuous limbs at a height

of 80 f:ct.

Populns heterophyila, L.
3. Mich. (Univ. Hurb.)

Populus mouilifera, Ait. (P. Canadensis—W. )
Ann Arbor.

Popnlus balsamifera, L.

Thunder Bay, L. Huron: L. Mich., common- This is a pommon tree v
low lan:s about the borders of rivers and swamps. It is very
commop on Dremmeond’s 1., but it is of little economical value, its
beight seldom reuching 30 feet, while its usual size is about fifteen.

var. candicans. (P. candicans—1W. )

This is commen in cultivation, but rare in a wild state. But a single

specimen was seen which was a large tree standing near the lake
shore a fcw miles north of Elk Rapjus, Antrim Co.

Populus dilatata, Ait.

Ann Arbor, in caltivation, and at many other localitics, sparingly nat-
uralizzd. Probably the largest specimens of this tree in the State
arc on the site of the ‘¢ Old Britizh Fort”’ ncar the mouth of 8t.
Mary's R., on Drummond's I
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GrayorNorthern Pinng Banksiana, Lambert.

b 3 h
Sarub Plae. Sand Pt. Saginaw Bay,an! northward aloag tho shoro of L. Hurom,
not commoa.

Rod Pino. Pinus resinosa, Ait,
Pt. au Chapeau, fag. B., northward along the shoro of L. Huron, Frum-
mond’s I, and the shore of L. Mich., both on the Upper and Lower
Peninsula, common. This i8 lmprop.rly callod « Norway Pire” by
the lumbermen.

Fitoh Pige. Pinus rigida, Miller,
8. Mich. (Wright). [
Whits Pine. Pinus Strobns, L.

Abundarnt Ia tho valley of th» Saginaw R. aud its branches; shore of
L. Haron; Drummond’s I.; Sugar I., huge solitary specim=s of the
spceits wero 8een overtopping the surrounding forest, generally
largas but not abundant; Shoro of L. Mich. to Travers: Cly; Otia-
wa Co., &c.

Of the Piaes, th~ last i3 most valuabl: and most aburilant. In
tho valley of the Saginaw river, within 21 miles of its mouth
thoro are ity steam 8.w mills which are cmpioyed upm the logs
ol this sp:ciss priacipally, and within the space of tiree miles
there may bo scun no less than 21 mills. These logs ae ¢ poled?’
dowa ths river and its branches from tho pine lands through which
they flow. Also on the south shore of Saginaw B., ani at Pigcon
River, Pinncbog, Port Austin and Willow River, Hu'on Co., the
lumber business s extensivoly carried on. Also nortlward, along
the shore of L. Hiron, whorevor there aro fucilities for transport.
ing the logs by mans of tho smll stroams, mills havc been erect-
cd for the manufucture of lumber. Along thy northa'n shore, the
¢ Norway Pine’ becom s frequent. At Elk Rapiis and Traverse
City, P. resinosa is moro extonsively sawad, which ‘urnishes less
valuablo lumber for general purposcs, though ver? suitable for
flooring. This is genorally found in sandy soil on levid tracts form-
ing ** Pinc plaias,’’ the trees haviug tall, straight andnaked trunks,
and presonting a boeautiful orchard-like appearance. The shore of
L. Michigan produces the whit» a:d rod pine in aboit equal abua-
dance, nowhere forming exclusive forests, but ratherstanding alone
or in smal clustors in the midst of surrounding Recches, Maples
and H:mlocks. P. Banksiana is a small irregular tree of little
valuo, preferring tho most exposed and barren situa‘ions.

Balsam Fir. Abies balsamca, Marshall.

Shores and izlands of L. Hluron, very common; St. Ma'y's river and
shoro of l.. Mich., everywhore common. This is the prevailing
sprci s of the genus; and next to tho Arbor Vitm, # the most fro-
quent of tho family Conifer® A. Canadensis prefe:s higher land
am-ng the beeches, large poplars and birches, more inland; while
this occupiss the lower, more recent drift, ncarer the lukcd Often
it is 8n growing at tho base of a ledge of rocks while at the
summit an'l further ialan:l A. Canadensis grows largoind abundant.

-

ﬁﬂﬂl—;ll'ﬂlm or  Abics Fraseri, Pursh.
%‘3 o N. W. (Uaiv. Herb).
Hemlock Bpruce. Abics Canaden~is, Michx.
Shore of L. Hauron, but not common, from Huron county northward;
Drummond’s 1.; Emmet and Autrim countics. Novhero is this
spacies known to excel the largs and majestic growtt which it at-
tains on the shores of L. Mich., in Antrim county. Indeed, with
this exc -ption, it wil rarely met with during th- ent¥o scason. It
{8 found also In Ottawa, Kent and Allegan countics.

Blaok, or Double A hies nigra, Poir.
Bpruce. Whitmore Lake, Washtenaw Co.; The Covo, L. Huron; Dummond's L.;
common; Sugar I.; shore of L Mich. , legs common.
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m!-'w Abies alba, Michx.

Drammond's 1., common; Sugar and §t. Josep}'s Is.; Shore of L. Mich.,
rare. The black spruc: is more widely dilussd over the Stato ﬂn.n
the white, but tho whit2 predominatos in tho northern districts.

lprah, Tamd  Larix Amcricana, Michx. (Pinus pendula— W.Yy

tm Ann Arbor; False Presqu’ Isle, L. Huron; Drummon!'s I.; Sugar L,
abandant an 1 very larg?, rising to the hight of 100 foct or maro,
with a ciccumfrrence of six anl a hall foet, two feet above the
ground. Swampy lands at th head of Branch Lake, Aatrim Co.,
very larz*. This i3 a common tree in low, marshy L'md and often
mingles ‘with tho white codar in tho well known codar lwmn"

wg“c "l s Thuja occigentalis, L.

) The most striking and hardy tree of the forest, growing in all situa-
tions, with its roots immersed in water,and on the most barren
and inaccessible heights. In low and levil tracts it oft:n forms
extensive *‘ cedar swamps.” It may always be seen about the
shore of an Inlan 1 1ake or the margin of a river, its dense fo.iage or
dry scragzy limhs projecting over the water. It Is generally a
tree about 25 (t. in height, but som:tim's grows o a mon-
strous 8iza on high lands where there is sofl suficicnt to sustain 8.
The lirgest spcimens s:en wero growing in the <an‘ly s»il of Fm-
met Co., in bizher situations than is usual for the tree.  One speci-
men among others scattered through thy forest compused mostly
of boches aul hemiocks, had a diam t:r of 4 (t. 2 1. four feet (rom
the groand. Itisof lluw growth, and req i s centurivs to attatn
such dimensjons.  I1ts wood bas th great - rability and is maci
used for fonee posts, while its bark furnishos thatching fos the
wicwam ol the Indian anl the eabin of tie sattler; S Mi~higan
(Wn thit). Ou Drummon: '8 Isimd wore scen wilows 25 to 30

crowing above tho prostoat - trunks of the whit  codar,
in a perfect stut s o) pn- svation.  fa other cases §b

| bencath prat v« < or buried 80 foct un. or ** modi-
fled drift,”’ whore it mast hav.s laia for ages.
Jaalper. Juniperus communis, L

Ann Arbor; Pt. aux Durqiee, L Horon; False Presqu’ Isle, L. Harom;
Old Ft. )Aackln:c Ewmm-1 Co. Common about tho lako shores.

Rad Cedar, Juniperus Virginiana, L.
Sevta. Ann Arbor; Thunder Bay Is.; N. W. (Univ. Herd); 8. Mich. (Wright).
var. humilis, riook,

Fals> Presq1’ Isls, with trailing stems 25 . loag; Sand duncs, Emmed
Co., abuuiiaut.

Ammiaaa Yew  Taxus buceata, L. var. Canadensis, Gray.
hr&-unn " Mildio L., L.leon very abundan:; Dru "ll : L Mich.
Cominon throughoul the northern counti 8, (1pcuhlly in the shade
of cvergreens. a declining, onc-siled shrub, having a luxuriant
dark-green foliage and pres -uting a boautiful uppunnu where I8
covers the surface, but vi i1 with the Whito Cedar in forlnlngl .
most persistent obstructiun to the progress of the podestrian.

ARACEH K.

WdaaTurnlp.  Ariggema triphvlinm, Torr. (Arum triphyllum—W. )
Ann Arbor; Ft. Gratiot; Northport.

Green Dragon,  Arixgema Dracontium, Schott.

Dragon-root. Ann Arbor.
Lrrow Arum. Peltandra Virginica, Raf. (lensselaeria Virginica
—W. )

8. Mich. (Wright).

Water Arum.  Calla palustris, L.
Aon Arbor ; 8. W. (Wright).

38
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Skunk Cabbage.

Sweot Flag,
Calamus.

Duckweed,
Duck’s-meat.
Dackweed.

Duckwood.

Pondwoed.
Pondweod.
Pondweed.
Pondweed.

Pondweed.

Pondwood.

Pondweed.
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Symplocarpus feetidus, Salisb. (Ictodes foetidue—
w.

Ann Arbor ; Northport.

Acorus Calamus, L.
Quanecussee, Tuscola Co.; Bruoe Mine, Ca.

TYPHACEZE.

Typha latifolia, L.
Ann Arbor, common; S8aginaw B., common; Saut St. Maris.

Sparganium eurycarpum, n.sp. Englm.
Ann Arbor; Saginaw Bay, 14 June.

Sparganium ramosum, Hudson.
8. Mich. (Wright); Ft. Gratiot.

Sparganium simplex, Hudson. (8. Americanum—
Ww.
Ft. Grulot); Saginaw Bay, 14 Jane; 8. E. (Wright).

LEMNACEE.

Lemna trisulca, L.
8. E (Wright).

Lemna minor, L.
8. W. (Univ. Horb); Northfield, Washtenaw Co., (Miss Clark).

Lemna polyrhiza, L.
8. Mich. (Univ. Herb).

NAIADACEE.

Potamogeton pectinatus, L.
8. Mich. (Wright).

Potamogeton pauciflorus, Pursh.
8. E. (Univ Herb).

Potamogeton perfoliatus, L.
8. Mich., (Wright).

Potamogeton pralongne, Walf.
Saginaw Bay, 16 June; (Univ. Horb).

Potamogeton lucens, L.
8. Mich., (Wright).
var. ! lnitans.
S. E. (Univ. Herb)

Patamogeton natans, L.
8. Mich., (Wright).

Potamogeton hetero,;hyllus, Schreber.
8. Mich. (Wright).

ALISMACEE.

Triglochin palustre, L.
8. W. (Wright).



‘Water Plantain.

Arrow-head.

Arrow-head.

Waterweed.

Tapo grass,
Eol grass.

Showy Orchis.

Naked-gland
Orchis.

Large Round-
leaved Orchis.

8maller two-

leaved Orchis.

Bracted Groen
Orchis.

Vor'.horn Green
Orchis
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Triglochin maritimum, L.
8. Mich., (Wright).
var. elatum.
False Presqu’ Isle, L. nuron, 11 July, common; Drummond's I.; Ann
Arbor, (Miss Clark).

Scheuchzeria palustris, L.
8. W. (Wright).

Alisma Plantago, L. var. Americanum, Gray. (4.

Plantago—W.)
Ann Arbor ; 8. W. (Wright).

Sagittaria variabilis, Engelm.
‘‘ Peaganing,” Bay Co., 26 June; Ann Arbor.
var. diversifolia,
8. Mich., (Univ. Horb).
var. angustitolia.
Elk Rapids, Antrim Co.

Sagittaria heterophylla, Pursh.
Bk Rapids, Aotrim Co.

Sagittaria pusilla, Nutt.
8. W. (Univ. Herb).

HYDROCHARIDACE E.

Anacharis Canadensis, Planchon.
8. Mich. (Unlv. Herb).

Vallisneria spiralis, L.
Ann Arbor.

ORCHIDACE E.

Orchis spectabilis, T..
Ann Arbor. Near tho light-house at the mouth of Saginaw river isa
vari-ty with light pirple lip, int rruptedly streaked and mottied
wigh dark purple. In bloom, 14 June.

Gymnadenia tridentata, Lindl. (Habenaria triden--
trta—W.)
S. W. (Wright).
Platanthera orbiculata, Lindl. (Habenaria orbicu-

lata—W.)

Ft. Gratiot; Falsc Presqu’ Isle, L. Huron, 11 July; Drummond'ul ; Sant
St Ila.rle (Miss Clark). "Rare

Platanthera Hookeri, Lindl.
8. E. (Univ. Horb).

Platanthera bracteata, Torr. (Habenaria bracteata—
Ww. .
Ann Arbor)' Emmct Co.
Platanth 'ra hyperborea, Lindl. (Habenaria huron-:

ensis—W.)
Ang Arbor; Squaw Pt., Thander Bay, 6 July; Northport; 8. W. (Wright),
Common.
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Northern White
Orchis.
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Platanthera dilatata, Lindl.
Drummond’s I., 22 July; S. E. (Univ. Herb).

Yellowish Ozchis Platanthera flava, Gray. (Hubenaria herbiola—W.)

Yellow Friagod
Orchis. .

'Whito Fringod
Orchis.

- Westorn Orchis.

Raggod Orchis.

-8mall Purple
Fringod-Orchis.

Largo Purple

¥ringod-Orchis.

Rattlesnako
Plantain.

Rattlesnako
Plantain.
Ladics’ Tresscs.
Ladics’ Tresses.
Iadies’ Treeses.
Arcthusa.
‘Pogonia.

JPogonla.

Calopogon.

-Crane-Fly Orchis.

-Adder’s-Mouth.

Ann Arbor; 8. W. (Wright).

Platanthera ciliaris, Lindl. (Habenaria ciliaris—W.)
Ann Arbor.

Platanthera blepharigllottis, Lindl.
8. Mich., (Univ. Herb).

Platanthera leucophaa, Nutt.

Ann Arbor.
Platanthera lacera, Gm) (Habenaria psycoda
partly—W.)
Ann Arbor.

Platanthera psycodes, Gray. (Habenaria psycodea

partly, H. grandiflora and fimbriata—W.)
Ft. Gratiot; Drummond’s I., 22 July; 8. W. (Wright).

Platanthera fimbriata, Lindl.

Milford, Oakland Co.; Ann Arbor, (Miss Clark). P.oléusata occurs at
(‘chl L Huron, (Austin).

Goodyera repens, R. Br.
Antrim Co., 3 Sept., common in the shado of woods.

Goodyera pubescens, R. Br.
Ann Arbor.

Spiranthes gracilis, Big.
8. W. (Wright).

Spiranthes latifolia, Torr. in Lindl. )
Drommond’s 1., common; 8. E. (Univ. Horb).

Spiranthes cernua, Richard.
Ann Arbor.

Arethusa bulbosa, L.
8. Mich. (Wright).

Pogonia ophioglossoides, Nutt.
8. W. (Wright).

Pogonia pendula, Lindl. (Triphora pendula—W.)
8. W. (Wright).

Calopogon pulchellus, R. Br.
Ann Arbor; Mouth Saginaw R., 24 June; 8. Mich. (Wright).

Calypeo horealis, Salisb.
Forty-mile point, Presqu’ Isle Co.*

Tipularia discolor, Nutt.
N. Mich. (Dr. Cooley). .

Microstylis ophioglossoides, Nutt.
8. W. (Wright).



Addor’s-Mouth.
Twayblade.
Coral-root.

COoral-root.

Coral-root.
Coral-root.

Putty-root,
Adam-and-Eve.

Larger Yellow
Lady’s Slippor.

Small White
Lady's Slipper.

Showy Lady's
Slipper.

Smaller Yellow
Lady’s Slipper.

Stemlers Lady’s
Slipper.

Rar-grass.

Larger Blue Flag.

Lako Dwarf Iris.

Bloo-Fyed Grase.
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Microstylis monophylles, Lindl.
Ann Arbor, (Mies Clark).

Liparis liliifolia, Richard. (Malazis Lliifolia—W.)
8. W. (Wright).

Corallorhiza innata, . Br. (C. verna—W.)
8. E (Wright). :

Corallorhiza multiflora, Nutt.
Pt. aux Barques, Huron Co., 20 June; St. Martin’s I., 17 July; 8. W.
(Wright).
Corallorhiza odontorhiza, Nutt.
Rich evvods, (Gray.)

Corallorhiza Macrei, Gray.
Mackinac, (C. G. Loring, Jr., and Whitacy).

Aplectrum hyemale, Nutt.
8. E. (Univ. Herb).

Cypripedium pubescens, Willd.
Ann Arbor; Stone L., faginaw B., 16 June; Drummond’s 1.

Cypripedium parviflorum, Salisb.
Ann Arbor.

Cypripedium candidum, Mubl.
Ann Arbor.

Cypripedium spectabile, Swartaz.
Ann Arbor; Tawas Bay, 28 June.

Cypripediumn acaule, Ait.

Ann Arbor; Grand Raplds, (Miss Clark). C. aridinum occurs at Cape
Ipperwash, C. W., a few miles from Port Huron.

AMARYLLIDACEZE.

Hypoxys erecta, L.
Ann Arbor, common; Ft. Gratiot; shores of Sag. B., common.

HZEMODORACEZ..

Aletris farinosa, L.
8. E (Wright).

IRIDACE.E.

Iris versicolor, L.

Ann Arbor; Ft. Gratiot; Saginaw Duy, common; Mackinse. Cemmon
all over the Southern Peninsula.

Iris lacustris, Nutt.
Bois Blanc I.; Mackinac; Drummond's I.; Ol4 Fort Mackinac.

Siryrinchinum Burmndiana, L.
Anp Arbor, very cemmon; Ft. Gratiot; shores of Sagioaw Py 14 June,
common.
var. anceps, (S. anceps— W)
8. W. (Wright).
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Wid Yam-root.

CG)>mmon Groon-
brier.

Carrion Flower.

Nodding Trilll-
um, Wake
Robin.

Purple Trilllum,
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Trilljum.
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Indfan Cucum-
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DIOSCORACEE.

Dioscorea villosa, L. .
S. W. (Wright); Ann Arbor.

SMILACEE,

Smilax rotundifulia, L.
8. Mich. (Wright).

Smilax hispida, Muhl.

Ann Arbor.

Smilax herbacea, L. .
Ann Arbor. .
var. pulverulenta, (8. peduncularis—W.)
8. Mich. (Wright).

Smilax tamnifolia, Michx.
Ann Arbor.

Trillium cernuum, L.
8. Mich., (Wright).

Trillium crectum, L.
Ann Arbor.
var. album.
Ann Arbor.

Trillium grandifiorumn, Salisb.
Ann Arbor; Drummond’s I. A variuty ocours at Ann Arbor with flow
ors tetramzrous througbout.

Trillium erythrocarpum, Michx.
8. Mich. (Wright).

Medeola Virginica, L. (Qyromia Virginica—W.)
Alcona Co., 1 July; 8. Mich. (Wright).

LILIACEZE.

Polygonatum biflorum, EIL
Ann Arbor.

Polyg-onatum giganteum, Dietrich. “Ionvallan'a
multiflora— W.)

Ann Arbor.

Smilacira racemosa, Desf.
Ann Arbor; Drummond’s 1.

Smilacina stellata, Desf.
Ana Arbor; Ft. Gratiot; Sand duncs, Ottawa Co., 30 Ang., but 3-800d~
ed !; Huron Co. .

Smilaciua trifolia, Desf.
8. Mich. (Unlv. Horb).

Smilacina biflia, Ker
Ann Arbor; Ft. Gratiot. Common overywhoro.



Wia Loek.

Wild Onion.

Wild Meadow
Gerl

Wild Orange-red
Lily. e

Wild Yellow
Lily.
Turk’s cap Lily.

Yellow Adder’s
tongue.

Largo-floweroed
Bellwort.

Bcesnilo-leaved
Bollwort.
Twisted-stalk.

Twistod-stalk.

Zygadone.

Falss asphodel.

Wood-rush.
Wood-rush.
Common, or Soft

o Bush.

Bush.
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Clintonia borealis, Raf.

Common in shady, moist woods throughout the northern countles of
the peninsula.

Allinm tricocenm, Ait.
St. Martin's I., 17 July; S. W. (Wright).

Allinm cernuum, Roth,
8. W. (Wright); Ann Arbor, (Miss Clark).

Allinm Canadense, Kalm,
Ann Arbor; 8. shoro of Saginaw Bay, 14 Juno; 8. Mich. (Wright).

Lilium Philadelphicum, L. .

Ann Arbor; Ft. Gratiot; Stone 1., Saginaw B., 16 June; The Cove, L.
Huron.

Lilium Canadense, L.
Ann Arbor; Ft. Gratiot; Sturgeon Pt., L. Huron, 80 June. ~

Lilium superbnm, L.
Ann Arbor, (Miss Clark).

Erythronium Americanum, Smith.
Ann Arbor.

MELANTHACEAX.

Uvularia grandiflora, Smith.
Ann Arbor.

Uvularia ressifolia, L.
8. E. (Wright).

Streptopus amplexifolius DC.
Ft. Gratiot; St. Joscph's L.

Streptepus rosens, Michx.
Drummond’s I ; Sugar 1.

Zygadenus glaucus, Nutt. (Melanthium glaucum—
w

8. W. (Wright).

Tofieldia glntinnsa, Willd,
Falso Presqu’ Isle, L. Huron, 11 July; Drummond's L.
JUNCACEXE.
Luznla pilosa, Willd. ~
(Wright).

Luzula compestris, DC.
Ann Arbor.

Juncus effusus, L.
8. E. (Wright).

Juncus filiformis, 1.
Saginaw Bzy, 15 June.

Juncus Baltiens, Willd.

Drummond’s 1., 25 July; Pine Lake, Fmmet Co.; Locianaw Co.; 8. W.
(Wright). bandy shorcs, common.
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Pickerel-woed.
‘Water Star grass.
Day-flower.

Common Spider
wort.

Yellow-eyed
Grass.

Galingnle.

REPGRT OF THE '
Juucus setaceus, Rostk,
Sulphur 1., north of 'rummond’s; 8. Mich. (Wright).

Juncns p-n;ndnxus, E. Meyer. (J. polycephalus— W.)
8. Michigan, (Wright).

Juncus acuminatus, Michx.
8. Mich. (Wright).

Juncus articulatus, L.
Drummond's I., 23 July; Grand Traverso Bay (E. arm), abundant.

Junecus nodosus, L.
Drummonii’s 1., 28 July; Grand Traversy Bay (E. arm), abundant.

Juncns marginatus, Rostk.
8. Mich., (Univ. Herb)

Juncus tenuis, Willd.
Eturgeon Pt., L. Huron; 8. Mich. (Univ. Herb).

Juncus bufonius, L.
8. E (Wright).

PONTEDERIACEZ.

Pontederia cordata, L.
Ann Arbor.

Schollera graminea, Willd.
8. W. (Wright); Ana Arbor, (Miss Clark).

Commelyna Virginica, L. (C. angustifolia—W.;
8 W. (Wright).

Tradescantia Virginica, L.
Ann Arbor.

XYRIDACEZE. *

Xyris bulbosa, Kunth.
8. W. (Wright); Ann Arbor, (Miss Clark).

ERIOCAULONACER.

Eriocaulon septangulare, Withering. (E. pelluct-

dum—TW.)
8. W. (Wright).

CYPFRACEZ.

Cyperus diandrus, Torr.
Ann Arbor.
var. castancus,
8. E. (Univ. Horb). L]

Cyperus flavescens, L
& Mich. (Wright).

Cyperus strigosus, L.
& W. (Wright).



Dulichium.

fipike-rush,

Spike-rush.
Spike-rush,
Spike-rush.
Spike-rush.
Spike-rush.
Spike-rush.
SBpike-rush.

Spike-rush.
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“Cyperug phymatodes, Muhl.?”
8. W. (Wright).

Cyperus ﬁlicnlﬁlis, Vall. (C. mariscoides— W.)
8. Mich. (Wright).

Dulichium spathaceum, Pers.
8. Mich. (Wright).

Hemicarpa subsquarrosa, Nees. (Scirpus subsquar-

rosa— W.)
8. W. (Wright).

Eleocharis equisetoides, Torr. (Scirpus equisefoides-
—W.
8. E (er‘ht)).

Eleocharis quadrangulata, R. Br.
8. Mich. (Gray).

Elcocharis obtusa, Shultes. (Scirpus capitalus— 7.}
& E (Wright).

Elcocharis palustris, R.Br. (Scirpus palustris—¥.)
Sturgeon Pt., L. Huron; I’t. au Chene, L. Mich. ; S. Mich. (Wright).

Eleocharis rostellata, Torr.
Drummond’s 1., 22 July.

Eleocharis intermedia, Schultes.
Grand Traverse Bay.

Eleocharis tenuis, Schultes (Scirpus tenuis--W.)
8. E. (Wright). :

Eleocharis compressa, Sullivant.
Branch L., Emmet Co.

Elecocharis acicularis, R. Br. (Scirpus actcularis—

W)
§. W. (Wright).

Scirpus subterminalis, Torr.
8. Michigan, (Wright).

Scirpus pungens, Vall. (S. Americanus—1W.)
Pt. au (hepe, L. Micli., 19 Acg.; Grand Truverse Bay; €. Mich, (Wright).

Scirpus Torreyi, Olney.
Borlers of ponds, (Gray).

Scirpus lacustris, L. (S. lacustris and aculus—1V.)
Saginaw F., common; I'ine Lake, I'mimn: t Co.,abuncart; & F. (Wright).
TLi~ £p cieg iz exXtensively veed 1y the Indiars to make mats. It le
cut lute in rummier Jugt ar the lruit is ripening. Inline lake 6.
grows vory lurge, the cuim sumetimes belug 12 1t or more in
length.

Scirpus debilis, Pursh.
Low banks of strcoms, (Gray).

39
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. Bea Club-rush.
River Club-rush.
Bulrush.
Bulrush.
‘Bnlrnlh.
‘Wool-grass.
Sheathed Cotton-

grass.

Virginian Cotton
grass.

Many stemmed
Cotton grass.

Graocefal Cotton
grass.

Umbreolla-grass.
Beak-rush.
!uk-rush.

Twig-rush.

REPORT OF THE N

Scirpus maritimus, L. (S. mdorostachyos—W.)
8. Mich., (Wright).

Scirpus fluviatilis, Gray. '
8. Mich. (Univ. Herb).

Scirpus sylvaticus, L. var. atrovirens.
8. Mich. (Univ. Herb). 4

Scirpus polyphyllus, Vahl. (8. brunneus—W.)
8. Mich. (Wright).

Scirpus lineatus, Michx.
8. Mich. (Wright).

Scirpus Eriophorum, Michx. (8. Erisphoruo—W.?#)

8. W. (Univ. Herb).

Eriophorum vaginatum, L.
8. Mich., (Univ. Herb).

Eriophorum Virginicum, La
8. Mich. (Univ. Herb).

Erioplhiorum polystacbyon, L.
8. Mich. (Wright).
Var. latifolinm,
8. Mich. (Univ. Herb).

Eriophorum gracile, Koch. (. angustifolium—W.)
8. Mich. (Wright).

Fimbristylis spadicea, Vahl. (Scirpus spadiceus—
w.
8. W. (wn)gm).
Fimbristylis autumnalis, Roem. & Shult. (Scirpus

autumnalis— W.)
8. Michigan, (Wright).

Fimbristylis capillaris, Gray. (Scirpus capillaris—
w.
8. Michlgtu)l, (Wright).

Fuirena squarrosa, Michx.
8. Mich. (Wright).

Rhynchospora alba, Vahl,
8. W. (Wright); N. E. (Univ. Herb).

Rhynchospora capillacea, Torr.
Bogs and river banks, (Gray).

Rhynchaspora glomerata, Vahl.
8. Mich., (Wright).

Cladium mariscoides, Torr. (Schanus mariscoides—
W)
& Mich. (Wright).
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Scleria triglomerata, Michx.
8. Mich., (Wright).

Scleria verticillata, Muhl.
Swamps, (Cooley).

Wormskiold.
N. E and N. W., (Univ. Herb).

Carex scirpoidea, Michx.
N. E (Univ. Herd).

Carex polytrichoides, Muhl.
8. Mich. (Wright): N. W. (Caiv. Herb).

Carex bromoides, Schk.
Antrim Co.; 8. E. (Wright).

Carex Sartwellii, Dew.
8. Mich. (Univ. Herb).

‘ ula, Good.
&, Mich. (Coiv. Herd).

ta, Mubl. (C. paniculata—W.¥)

Carex vulpinoidea, Michx. ( C. setacea—V.)
Stargeon Pt., L. Huron; 8. Mich. (Wright).

Carex stipata, Muh).
8. Mich. (Wright).

Carex cephalophora, Muhl.
8 E (Wright).

Carex rosea, Schk.
Ann Arbor.

Carex tenclla, Schk. (C. dispermia—1.)
8. E (Wright).

Carex trisperma, Dew.
(Wright).

Carex canescens, L. (C. curta—W.)
8. Mich. (Wright).

Carex Deweyana, Schw.
8. Mich, (Wright).

Carex stellulata, Good.
Sturgeon Pt., L. Hurou; & E. (Wright).
var, sterilis.
8. Mich. (Univ. Herb).

Carex scoparia, Schk.
8. E. (Univ. Herb).

Carex lagopodioides, Schk.
8. Mich. (Wright).
var. cristata, (C. cristata—W.)
8. Mich. (Wright). .
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Carex festucacea, Schk.
8. Mich. (Wright).
var. tenera, (C. tenera—W.)
8. Mich. (Wright).

Carex straminca, Schk.
8. Mich. (Wright).

Carex vulgaris, Fries. (C. cacspitosa— W.)
8. Mich. (Wright).

Lam. (C. acufa—1W.)

Wahl.
Noar Sitting rabbit, 18 Aag.; 8. E. (Wright).

Carex crinita, Lam.
Pt., L. Huron; 8. Mich. (Wright)

L.
8.

Carex Buxbaumii, Wahl,
8. ‘

Carex aurea, Nutt.
8. E (Wright).

Carex tetanica, Schk.
8. Mich. (Univ. Herb).

°, Dew.
8, Muhl.
25'July; 8. B (Wright).

Schk.
8. E. (Wright).

Carex grisea, Wahl. var. mutica.
Drummond’s 1., 25 July.

Carex Davisii, Schw. & Torr.
Sitting rubbit.

Carex formosa, Dew,
8. Mich. (Wright).

Carex @acillima, Schk.
S. E. (Wright).

Carex viresceus, Mulil.
8. Mich. (Wright).

Carex plantaginea, Lam. (C. anceps—TW. 2)
& Mich. (Wright).

Carex laxiflora, Lawm.
8. Mich., (Wright).



STATE GEOLOGIST. 309

Carex eburnea, Booth. (C. alba, var. setifolia—W.)
Drummond's I., 28 July; L. Mich., Emmet Co.; 8. W. (Wright),

Carex Muhl. (C. lupulina—.)
8. Mich. (Wright). 4

Carex Nove-Angliee, Schw. (C. collecta, nigro-mar-
ginata—W.) .
8 E (Wright).
var. Emmonsii.
Grand Traverse Bay.

Carex Pennsylvanica, Lam. (C. marginata—W.)
Ann Arbor.

#Carex varia, Muhl. ?”
8. Mich. (Wright).

Muhl.

Muhl

8. Mich. (Wright).

Carex scabrata, Schw.
8 Mich. (Wright).

Carex arctata, Boott. (C. sylvatica—W.)
8. Mich. (Wright).

L.
Emmet Co.; 8. K. (Wright).

* Ehrh.
Gmelin.
8. Mich. (Wright).

Carex langninosa, Michx.
8. E. (Univ. Herb).

Carex lacustris, Willa.
8. Mich. (Wright).

Carex aristata.
Lake shores and river-banks, (Univ. Horb).

Carex trichocarpa, Muhl.
8. Mich. (Wriglt).

Carex comonsa, Boott.
8.

perns, L.
8. Mich. (Wright).

Carex hystricina, Willd.
8. E (Uuly. Hurb).

Carex tentaculata, Muhl.
Antrim Co.; S. Mich. (Wright).
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Rioe Cut-grass.
‘White-grass.
Indian Rice,
‘Water Oats.

Floating Foxtall.

Timothy,
Herd’s-grass.

Thin-Grass.

Halr-Grase.
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Carex intumescens, Rudge.
N. W. (Univ. Herb.)
Carex folliculata, L. (C. folliculala and xanthophy-
sa—W.y
8. Mich. (Wright).

Carex lupulina, Mull.
Ann Arbor.

Carex squarrosa, L.
8. Mich. (Wright).

Qarex retrosa, Schw.
8. Mich. (Wright).

Carex ampullacea, Good.
Bear Creek, Emmet Co.; 8. Mich. (Wright).
var, utriculata,
8. E. (Univ. Herb).

Carex cylindrica, Schw.
8. Mich. (Univ. Herb).

Carex bullata, Schk.
8. Mich. (Wright).

Carex digosperma, Michx.
Oakland Co. (Prof. Williams.)

GRAMINEE,

Leersia oryzoides, Swartz.
8. Mich. (Wright).

Leersia Virginica, Willd.
§. Mich. (Wright). .

Zizania aquatica, L.
(Wright).

Alopecurus geniculatus, L.
8. Mich. (Wright).

Phleum pratense, L.
Meadows, common.

Sporobolus cryptandrus, Gray.
8. Mich. (Univ. Herb).

Sporobolus serotinus, Gray.

Sandy wet places, (Gray). .
Agrostis perennans, Tuckerm. (Trichodium scad-
rum—W.)

8. Mich. (Wright).

Agrostis scabra, Willd, ( Trichodium laziflorum—

w.)
8. Mich. (Wright).



Brown Bent-
grass.

White Bent-

Drop-seed Grass.

Drop-seed Grass.
Drop-seed Grass.

Drop-seed Grass.

Nimble Will.

Blue Joint-Grass.

Reed Bont-grass.

Sca Sund Reed.

Mountaln Rice.

Black Oat Grass.
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Agrostis canina, L.
Ann Arbor.

Agrostis vulgaris, With,
Acn Arbor.

Agrostis alba, L.
§. Mich. (Wright).

Cinna arundinacea, L.
S. W. Mich. (Wright).

Muhlenbergia sobolifera, Gray.
Open rocky woods, 8. Mich. (Gray).

Muhlenbergia‘glomerata, Trin. (Polypogon racemo-
sus—W.)
8. W. (Wright).
Mublenbergia Mexicana, Trin. (4Agmestis laterifiora
—W.
8. Mich. (WrIth).
Muhlenbergia Willdenovii, Trin. (Agrostis tenus-
Slora—W.) .
8. Michigan, (Wright).

Mubhlenbergia diffusa, Schreber.-
8. Mich. (Wright).

Brachyelytrum aristatum, Bcauv.
8. Micin (Wright).
Calamagrostis Canadensis, Beauv. (Arundo Cana-
densis—W.
Pt. au Chene, L. Mich.; 8 E. (Wright).
Calumagruostis coarctata, Torr. (4rundo coarctata—
—W.
Q. Mich., (er)gm).

]

Calamagrostis longifolia, ook,
Pt. an Chene, Lo Mich., 19 Aug.; Antrim Co., common; 8. W. (Unly.
Herb).

Calamagrostis arenaria, Roth.
Pt. au Chene, L. Mich., 19 Aug.

Oryzopsis melanocarpa, Muhl. (Piptatherum ni-
grum—1V.)
8. Mich. (Wright).
Oryzopsis asperifolia, Michx.
8. Mich. (Wright).
Oryzopsis Canadensis, Torr. (Milium pungens— W.)
8. E. (Wright).

Stipa avenacea, L.
8. W. (Wright).
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Porcupiae Grass. Slipa spartea, Trin. (S. juncea— W)
8. Mich., (Wright).

Aristida stricta, Michx.
8. Mich., (Wright). [Doubtful.]

Aristida purpurascens.
8. Mich., (Univ. Herb)

Fresh-Water Spartina cynosuroides, Willd.
Cord-Grass. % Mich., (Wr)uh;). ’
Muskitgrass.  Bouteloua curtipendula, Gray. (Atheropogon aplu-
divides—W.) .
8. Mich. (Wright). .

Wire-grass. Elusine Indica, Gaertn.
8. Mich. (Wright).

Tall Red-Top. ricuspis seslerioides, Torr.
8. W. (Wright).

Dupantia. Dupontia Cooleyi, Gray.
Washington, Macomb Co., (Gray).

Dissrbena. Diarrhena Americana, Beauv.
& Mich. (Wright).

Kaloria. Kaleria cristata, Pers.
8. B (Wright).
Eatonia obtusata, Gray. (Kaleria truncata—W.)
& E (Wright).
Eatonia Pennsylvanica, Gray. (Kaleria Pennsyl-
vanica— W.)
8. Mich. (Wright).

Badesnaks  (llyceria Canadensis.
8. W. (Univ. Herb.)

" Glyceria elongata, Trin.
‘Wet woods, (Gray.)

Glyceria nervata, Trin. (Poa nervata— W.)
£ Mich. (Wright).
“Reed Meadow-  Glyceria aquatica, Smith. (Poa ajuatica, var. Amer-
Grass. .
cana—W.)
8. Mich., (Wright).

Glyceria flnitans, R. Br.
& Mich. (Wright).

Kow Spoar-Grass. Poa annna. L.
Ann Arbor ; 8. E. (Wright).

Poa debilis, Torr
8. Michigan, (Caiv. Herb).:

Poa sylvestris, Gray.
8. Mich. (Univ. Herb).



False Red-Top,
Fowl Meadow
Grass.

Rough Meadow
Grass.

Green, or Com-
Meadow

Grass.

Wire-Grass.

Cbeat, Chess.

Wild Chess.

Bearded Darnel.

Couch-Grass,
Quitch-Grass,
Quick-Grass.

Awned Wheat
Grass.

Poa serotina Ehrh,
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Little Traverse Bay, 24 Aug.; S. Mich. (Wright).

Poa nemoralis, L.

8. Mich., (Wright).

Poa trivialis, L.

8. Mich. (Wright).

Poa pratensis, L.

8. E. (Wright).

¢ Poa compressa, L.

Ann Arbdor.

Eragrostis reptans, Nees. (Poa replans— W.)

8. Mich. (Wright).

Eragrostis pomoides, (Poa eragrostis—W.) °
Ann Arbor.

Eragrostis capillaris, Nees. (Poa capillaris and hir-

suta— W)
8. Mich. (Wright).

Eragrostis pectinaces, Gray. ( Pos Airsuta— W.)

8. Mich. (Wright).

var. spectabilis.
8. Mich., (Univ. Herd).

Festuca tenella, Willd.

Festuca ovina, Gray.

8. Mich. (Wright).

var. duriuscula. (F. duriuscula—W.)

8. Mich. (Wright).

Festuca nutans, Willd.

Bromus secalinus, L.

Y

Bromus ciliatus, L.

8. K. (Wright).

Ann Arbor; Fields, Grand Traverse Co.
Bromus Kalmii, Gray. (B. cilialus— W.)

8. E. (Wright).

Charlevoix, Emmet Co.; £. Mich. (Wright).
var. purgans, (B. Purgans—W.)

Phragmites communis, Trin.

8. Mich. (Wright).

Lolium tremulentum, L.

Triticum repens, L.

Triticum caninum, L.

40

£. Michigan, (Wright).

8. Mich. (Univ. Herb).

8. Mich. (Univ. Herb).

(d4gropyron caninum—W.)

313
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Bottle-brush
Grass.

Hair-Grass.
Wild Osts.

Trisetum.

Vanilla, or Scne-
ca-Grass.

Reed Canary-
Grass.

Millet-grass.

Panic-Grass.

Crab-Grass,
Fioger-Grass.

REPORT OF THE

Triticum dasystachyum, Gray.
N. W. (Univ. Herb). .

Elymus Virginicus, L.
S E. (Wright).

Elymus Canadensis, L.
Drummond’s 1., 24 July; Antrim Co., common; 8. E. (Wright).
var. glaucifolius.
8. Mich. (Univ. Herb).

Elymus striatus, Willd.

var. villosus. (E. villosus—W.) *
8. Mich. (Wright).

Elymus mollis, Trin.
Shore of L. Huron, (Gray).

Gymnostichum Hystrix, Schreb. (Elymus Hystrix

Ann Arbor ; 8. Mich, (Wright).

Aira ceespitosa, L.
8. Mich. (Wright).

Danthonia spicata, Beauv.
8. Mich. (Wright).

Trisetum subspicatum, Beauv., var. molle, Gray.
N.E. (Univ. Herb).

Avena striata, Michx. (ZTvrisetum purpurascens—
Ww.
8. E. (wan).

Hierochloa borealis, Roem. & Schultes.
8. E. (Univ Herb).

Phalaris arundinacea, L.
8. Mich. (Univ. Herb.)

Milium effusum, L.
8. E. (Wright).

Panicum filiforme, L. (Digitaria filiformis—W.)
8. W. (Wright).

Panicum glabrum, Gaudin.
Ann Arbor. :

Panicum sanguinale, L. ( Digitaria sanguinale-- 1. j
Aunn Arbor. :

; !

Panicum capillare, L. )

Ann Arbor; Mission Polnt, Grand Traverse Co.

Panicum virgatum, L.
S. Mich. (Wright).

Panicum latifolium, L.
8. Mich. (Tnlv. Herb).



Barnyard-Grass.

Green Foxtafl,
Bottle-Grass.

Bur-Grass.

Beard-Grass.

Horsetafl

8couring Rash.

Meadow Horse-
tail.

Wood Horsetail.

Swamp Horse-
tail.

Shave-Grass.

Scouring Rush.

Scouring Rush.

Polypody.
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Panicum dichotomum, L. (P. nitidum and pubes-
cens—1V.)
Grand Traverse Co.; 8. Mich. (Wright).

Panicum Crus-galli, L. d
Ann Arbor. :

Panicum nervosum, Mubl.
8. Mich. (Wright). [A synonym?)

Setaria glauca, Beauv.
Ann Arbor.

Setaria viridis, Beauv.
Ann Arbor; Emmet Co., growing in flelds with the following.

Setaria Italica, Kunth.
Emmet Co., cultivated by the Indians as Miltet.
Cenchrus tribuloides, L. (C. echinalus, var. iribu-
loides—W.)
8. W. (Wright).
Andropogen furcatus, Muhl.
8. Mich. (Wright).
Andropegon scoparius, Michx.
Antrim Co., common; 8. E. and 8. W. (Wright).
Andropogon Virginicus, L.
8. Mich. (Wright).

Sorghum nutans, Gray. (A4ndropogon nulans— W.)
8. Mich. (Univ. Herb.)

0 EQUISETACEZ.

Equisetum arvense, L.
Ann Arbor; Bruce Mine, Ca.; Dr d’s 1., abaundant, in sandy sofl.

Equisctum pratense, Ehrh.
Anmu Arbor; Pine Lake, Emmet Co.

Equisetum sylvaticum, L.
Drummond’s I.

Equisetum limosum, L.
Ann Arbor ; 8. E. (Wright).

Equisetum hyemale, L.
Ann Arbor; Dru d's L., very abundant in sandy soil; Branch Lake,
Antrim Co., very abundant, growing in the marshy margin of the
river near Rs mouth.

Equisetum variegatum, Schleicher.
Drummond’s I.; 8. E. (Cniv. Herb).

Equisetum scirpoides, Michx.
Shore of Lake Michigan, Emmet Co.

FILICES.

Polypodium vulgare, L.
Drummond’s I. '
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~Ostrich-Fora.
Rock Brake.
[)
Rock Brake.

~Common Brake.
Maiden-balr.

‘Woodwardia.

s8pleenwort.
- Splesnwort.

“Silvery Spleen-
wort.

‘Woodsia.

Bladder-Fern.

Bladder-Fern.

‘Wood-Fern,
8hield-Fern.

Wood-Fern,
8hield-Fern.

Wood-Forn,
‘8hield-Fern.
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Struthiopteris Germanica, Willd,
Ann Arbor.

Allosorus gracilis, Presl.
Louse Ialand.

Allosorus atropurpurcus, Gray.
N. E (Unly. Herb).

Pteris aquilina, L.

Ann Arbor; Ft. Gratiot; Drunmond'l L lhnnot Co.; Traverse City;
Oih'l(h 8. Mich! (Wright).

Adiantum pedatum, L. .
m(%r:m, Ft. Gratiot; Emmet Co., rich woods, common; 8. Mich.

Woodwardia Virginica, Willd.
8. Mich. (Unlv. Herb.)

Asplenium Ruta-muraria, L.
.N. E (Untv. Herb).

Asplenium Trichomanes, L.
N. E. (Univ. Herb).

Asplenium angustifolium, Michx,
8 W. (Wright).

Asplenium thelypteroides, Michx.
Ann Arbor; Ft. Gratiot; 8. Mich. (Wright).

Asplenium Filix-foomina, R. Br.
Ann Arbor; Bear Croek, Emmet Co.; 8. Mich. (Unly. Herb).

Dicksonia punctilobula, Hook.
Boar Creck, Emmet Co. *

Woodsia Ilvensis, R. Br.
N. E (Univ. Herb).

Cystopteris bulbifera, Bernh. (Aspidium bulbife-
rum—W.)
Ann Arbor; 8. B (Wright).
Cystopteris fragilis, Bernh.

Drummond’s I.

Aspidium Thelypteris, Willd.
8. Mich. (Wright).

Aspidinm noveboracense, Willd.
8. W. (Wright).

Aspidium spinulosum, Swartz. (4. intermedium—
- W
AnnArbor) Emmet Co.; 8. Mich. (Wright).
var. Bootii, Gray
Ann Arbor.

Aspidium cristatum, Swartz,
Ann Arbor



‘Wood-Fers.
‘Wood-Fern.
Sscsitive-Fern.

Fowering Fern.

Clanamon Fern.

Moonwort.

Shtaing (lab-
ek

Ground Pine.

Club-moes.

Club-moss.
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Aspidium acrostichoides, Willd.
FU Gratict; S, Mich. (Wright).

“ Agpidium asplencides, L?
€. Mich. (Wright). .

Ounoclea sensibilis, L.
Bear Cree, Em:t Co., 24 Aag.; S. W. (Wrght); Amn Arbor.

Osmunda regzal’s, L. .
Ann Ardor; F2. Gratis.
var. speciabilis.
Azn Arbor.

Osmunda Claytoniana, L. (0. interrupla— W.)

Ann Arbor ; Ft. Gratict.

Osmunda cinnamcnea, L.
Anno Arbor; FL Gratut.

Butrychium lunarioides, Swartz. (B. fumarioides—
w.
Fu anbt,; S. Xikch. (Wrigkt).

Botrychium Virgnicum, Swartz.

Ft. Gratint; Sqaaw Pt., Thunder Bay, 6 Jul)’, Drummond's 1., 13 Ang. ;.
Emm: tc-: rick w»'s rather common, 3. Mich. (I'ri‘hls

LYCOPODPIACE.E.

Lycop-dium lucidalum, Michx.
Drimmuad’'sl., 24 Ju.7; Emm:t Co.; 8. E. (Wright).

Lycopodium inandatnm, L. var. Bigelovii, Tuck.
Wilow River, Haron Co., 20 June; Drummond’s L ; Sugar L.

Lycoprdium annotinum, L.
The Cove, L. Haron; Emmet Co., common.

Lycopodium dendroideum, Michx.

Ft. Gratint: Pt. aux Barques, Haron Co., 19 June; &(lrl. 81 July; N.
W. (Cuiv. Herb).

Lycop«dium clavatum, L.
Pt. aux Burques, Huron Co., 21 June; N. E. (Tnlv. Herd).

Lycopedium complanatum, L.
Traverse City, comm n in shade of pinces; N. E. (Cniv. Herd).

Selarinella apus, Spring.
Aun Aflor. Tuissnet S0 inxides.






CHAPTER X.

GENERAL REMARKS ON THE PRECEDING CATALOGUE.

Although the territory represented by the foregoing Cata-
logue does not extend into the Upper Peninsula, it nevertheless
embracefa portion of the “Lake Superior Land District” as
reported upon by the Botanist of Foster and Whitney’s Survey.
Within this portion of their territory, we have detected 95 spe-
cies of plants not enumerated in W. D. Whitney’s Catalogue.

The number of species embraced in this Catalogue is 274
more than in the Catalogue formerly published by Dr. Wright.

The total number of species enumerated (excluding varie-
ties) is 1205. Of these, 85 species are of foreign origin. The
introduced species embrace a large proportion of our common
weeds The Black Mustard (Sinapis nigra ), Shepherd’s Purse
( Capsella Bursa-pastoris ), Mouse-Ear ( Cerastium vulgatum and
C. viscosum ), Purslane ( Portulaca oldacea), Mallows (Malva
rolundifolia), Corn Speedwell ( Veronica arvensis), Pigweeds
( Chenopodium hybridum and C. album ), Amaranths ( Amardntus
hybridus and A. retoflexus j, Princes Feather ( Polygonum orien-
tale), Sorrel (Rumex acetosella), Crabgrass (Panicum sangui-
nale j, and the Foxtail grasses /Setaria glauca and S. viridis),
are common garden nuisances, and several of them spread
themselves extensively through cultivated fields. The follow-
ing more rarely encroach upon our gardens, but make them-
sclves at home in cultivated and pasture fields: Buttercups
(Ranunculus acris), Horse Radish (Nasturtium armoracia),
Field Mustard / Sinapis arvensis ), Cockle ( Agrostemmgq, Githago ),
Sandwort ( Arenaria serpyllifolia ), Chickweed 7 Stellaria media),
Bladder Ketmia ¢ Hibizcus Trionumy, White Melilot ( Melilotus
alba ), Common Daisy ( Lecanthemum vylgare ), Groundsel ( Sen¢-
cio vulgaris ), Common and Canada Thistles ( Cirsium lanceola-
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tum and C. arvense), Burdock ( Loppa major ), Spiny Sow This-
tle (Souchus asper), Field Bindweed (Convolvulue arvensis),
Nighshade ( Solanum nigrum ), Jamestown weed (Dalure sira
monium ), Wild Tobacco ( Nicotiana rustica ), Lady’s Thumb and
Black Bindweed (Polygonum Persicaria and P. convolvulus),
Hemp (Cannabis sativa), Brown Beut Grass (Agrostis canina),
Floating Foxtail (Alopecurus geniculatus), Wire grass (Eleu-
sine Indica), Eragrostis (Eragrostis poeoides), Chess (Bromus
secalinus), and Barnyard grass (Panicum crusgalli) A few of
our naturalized plants seem to have escaped from a state of
cultivation, such as Red Clover (Trifulium pratense), Parsnep
(Pastinaca sativa), Hyssop (Hyssopus officinalis), Peppermint
(Mentha piperita), Horchound (Marrubium vulgare), Henbane
(Hyoscyamus niger), Buckwheat (Fagopyrum esculentum) and
Timothy Grass (Phleum pratense). Several species seem to be
confincd almost entirely to -roadsides and waste places. Of
such we may name ledge Mustard (Sisymbrium officinale),
Boapwort or Bouncing Bet (Saponaria officinalis), Cowherb
(Vaccaria vulgaris), which is not common, Indian Mallow (Abu-
tilow Avicennee), equally rare, Spotted Hemlock (Contum macu-
latum), Wild Teascl (Dipsacus sylvestris), Elecampane (Inula
helenium), Mayweed (Maruta cotula), Tansy (Tanacetum vul-
gare), Great Mullein ( Ferbascum Thapsus), an abundant pest in
old fields, Toad Flax or Butter and Eggs (Linarta vulgaris),
often a bold intruder into cultivated ficlds, Vervain ( Verbena
hastata and V. urticifolia), Catnep (Nepeta Cataria), Hemp Net-
tle (@aleopsis tetrahit and G. Ladanum), Motherwort ( Leonurus
cardiaca), Comfrey (Symphy!um officinale), Gromwell (Lithos
permum arvense and L. officinale), Stickseed (Echinospermum
Lappula), Hound Tongue (Cynoglossum  officinale), Apple of
Peru (Nicandra physaloides), Jerusalum Oak and Mexican Tea
( Chenopodium bo'rys and C. amlirosivides), Smartweed (Polygo-
num’ hydropipery, Dock (Rumer erispus and R, oblusifolius),
and Stinging Nettle (Urléra divica).  But few trees and shrubs
have been truly naturalized in the peninsula.  Of such 1 have
recognized the Sweet Brier (Rosa rubiginosa), very common .on
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. Mackinac island, Bitterswect (Solanum dulcamara), the Brittle
Willow (Saliz fragilis), and the Lombardy Poplar (Populus
dilalala).

A very considerable number of our wild plants are known to
possess medicinal properties. Fourteen of the naturalized
species fall into this category, viz: Toad Flax, Butter Cups,
Black Mustard, Horse Radish, Spotted Hemlock, Elecampane,
Bittersweet, (Solanum dulcamara), Jamestown Weed or Stra-
monium, Henbane, Great Mullein, Horehound, Peppermint,
Wormseed, and Hemp. A more considerable number of our
native plants hold an established place in the pharmacopeeis,
viz: Flowering Dogwood (Cornus florida), Spotted Cranesbill
( Geranium maculatum ), Butternut (Juglans cinerea), Mandrake
(Podophyllum pellatum), Goldthread ( Coptis trifolia), Black
Snakeroot ( Cimcifuga racemosa ), Creeping Spearwort (Ranun-
culus JSlammula var. reptans), Tulip tree (Liriodendron tulipi-
fera), Bloodroot (Sanguinaria Canadensis), Seneca Snakeroot
(Polygala Senega), Wood Sorrel (Ozalis slricta ), Poison Ivy
( Bhus tozico dendron ), Indian Physic (Gillenia trifoliata ), Wild
Black Cherry (Prunus serolina), Ginseng (Panar quinquefo-
lium ), Dandelion ( Tarazacum dens-leonis ), Lobelia ( Lobelia in-

JSlata), Wintergreén ( Gaultheria procumbens), Bearberry (Are-
tostgphylos uva-vrst), Prince’s Pine ( Chimaphila umbellata ), Spice
Bush (Benzoin odoriferum ), Pleurisy Root (Ascleptas tuberosa),
Buckbean (Menyanthes trifolials), Sassafras (Sassafras officin-
ale), Hops ( Humulus lupulus), Slippery Elm (Ulmus fulva),
Juniper (Juniperus communis), Sweet Flag (Acorus calamus)
Wild Turnip (Arisema triphyllum), Columbo (Frasera caroli-
nensis ), which is different from the imported Columbo, Prickly
Ash (Zanthoxylum Americanum ), Agrimony (Agrimonia eupa
toria), Fever Root ( Triosleum perfoliatum ), Black Alder (Ilez
verticillata ), Culver’s Physic (Veronica Virginica), Pennyroyal
(Hedeoma pulegioides ), Dogbane (Apocynum androsemifolium ),
Wild Ginger (Asarum Canadense), Pokeweed (Phytolocca de-
candra ), Brake ('Pteris aquilina), Wood Fern (Aspidium Novg

41
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boracense, Flowering Fern (Osmunda regalis), Clubmoss (I}ye‘ :
copodium clavatum ). Several of the preceding are the Ameri
can analogues of European species that enjoy, perhaps without
reason, a greater reputation than the American ones. The
American representatives of numerous other European species
will undoubtedly be found to possess equal virtues with their

. foreign congeners; and not a few of these have already acquired
considerable standing. .

A number of our native plants, much larger than is generally
supposed, are worthy of cultivation for ornament. Our penin-
sula affords some of the moest magnificent shade trces known.
The Sugar Maple (Acer saccharinum) has no supcrior, while
the Silver Maple (Acer dasycarpum), Tulip tree (Liriodendron
tulipifera), Basswood ( Ttlia Americana), Locust (Bobinia psew-
do-acacia), Kentucky Coffee Bean (Gymnocladus Canadensis),
Honey Locust (Q@leditschia triacanthus), Wild Black Cherry
(Prunus serotina), Butternut (Juglans cinerea), Black Walnut
(Juglans nigra), Balm of Gilead (Populus balsamifera var. can-
dicans), and a number of others have long been extensively
employed for shade and ornament. Besides these, our flora is
rich in coniferous evergreens, of which the White Pine (Pinus
strobus), Hemlock (Abies Canadensis), Balsam Fir (Abies bal
samea), Black Spruce (Abies nigra), Arbor Vite ( Thyja occiden-
talis), improperly called White Cedar, and Red Cedar (Junipe-
rus Virginiana), are in greatest favor; while few trees offer a
more graceful fcliage than our Tamarack (Lariz Americana).
Of smaller sized ornamental trees may be mentioned the Hop
Tree (Plelea trifoliata), Striped Maple (Acer Pennsylvanicum)
cultivated in Europe, Red Bud (Cercis Canadensis), Wild Crab
Apple (Pyrus coronaria), Mountain Ash (Pyrus Americana),
Flowering Dogwood (Cornus florida). Among shrubs orna-
mental in cultivation we have Stag’s Horn Sumac (Rhus typht-
na), Burning Bush (Euonymus alropurpureus), Nine Bark
(Spireea opulifolia), Flowering Raspberry (Rubus odoratus and
B. Nutkanus), Suow Berry (Symphoricarpus racomosus), Red

13
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Berried Elder (Sambucus pubens) an attractive object at Mack-
inac and northward, Snowball (Viburmum opulus), Bear Berry
(Arctostaphylos uva-ursi), Sheep Laurel (Kalmia augusiifolia),
which, with its beautiful and showy pink flowers, is very abun-
‘dant at Thunder Bay, Trailing Red Cedar (Juntperus Virgini-
. ang var. humiis), Juniper (Juniperus communis), American
Yew (Taxus baccals var. Canadensis). Of herbaceous plants
attractive for the beauty of their flowers or the peculiarity of
their foliage may be mentioned the Wild Columbine (Aquilegia
Canadensis), more desirable than the foreign species, White
Pond Lily (Nymphea odorgta) the various species of Violets,
American Pitcher Plant (Sarracenia purpurea), Dodder (Cus-
cwla Gronovit), Sundew (Drosera rotundifolia), Fringed Poly-
gala (Polygala paucifolis), Wild Lupine (Lupinus perennis),
Goat’s Rue ( Ttphrosa Virginiana), Silver Weed (Potentilla an-
serina), Great Willow Herb ( Epilobium augustifolium), Evening
Primrose (Ensthera biennis), Wild Valerian (Valeriana sylva-
#ica), Blazing Star (Lialris spicata), Silky and Azure Asters
(Aster sericeus and A. azureus), Compass Plant and Prairie
Dock (8idphium laciniatum and 8. terebinthinaceum), Cardinal
Flower (Lobelia cardinalis), Syphilitic Lobelia (Lobelia syphil-
#ioa), Painted Cup Castilleia coccinea), Hairy Puccoon (Lithos-
permum hirtum), Moss Pink (Phlox subulata), Fringed and
White Gentians (Gentiana crireta and G. Alba), Pleurisy Root
(Asclepias tuberosa), Flowering Spurge (Euphorbia corollata)
8howy Orchis (Orchis speciabilis), Large Round-leaved Orchis

(Platanthera orbiculata), Yellow Fringed Orchis (P. ciliaris), .

Large Purple Fringed Orchis ( P. flimbriata), Grass Pink ( Calo-
" pogon pulchellus), Showy Lady's Slipper (Cypripedium specto-
bile), Tark’s Oap Lily (Lilium superbum), Spiderwort ( Trades-
oantia Virginica) and Maiden’s Hair Fern (Adianfum pedalum).
Among climbing and trailing plants may be mentioned, besides
our native grapes and the trailing Bearberry, Red Cedar and
Yow, our far famed American Ivy (Ampelopsis quinquefolia),
wour Virgin’s Bower (Olomatis Virginisns), the Climbing Bitter
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Sweet (Celastrus scandens), and a delicate herbaceous vine, -
Olimbing Fumitory (Adiumia cirrhosa) seen only on Middle
Island of Lake Huron. N

The Floras of the various sections of the peninsuls are not
yet sufficiently made known to justify any extended discussion
of the geographical distribution of the species. Such facts as
have been collected, however, foreshadow the nature of some
general conclusions to which even now a brief reference may
bo made.

A large proportion of all our species are generally distrib-
uted, but the northern half of the peninsula receives a very
considerable number of characteristic northern types. There
is no definite line separating the boreal types from the austral,.
but in traveling northward we find a continual accession of
forms more and more exclusively northern, until in the extreme
northern limit of the district under consideration we find our- .
selves for the first time within the range of such species as
Primula farinosa, Mimulus Jamesii, Veronica alpina, Triglochin .
mardimum, var. elalum, Calypso borealis, Toficldia glutinoea,
&o. A few species in that part of the district are almost or
quite restricted t> the White Mountains in their eastward dis-
tributjon, while most of the others which characterize the north- .
ern district occur also in New York and Pennsylvania, and
extend southward along the Allegbanies. It is worthy of par-
ticular remark that many of the species of Pennsylvania and
New York are found in Michigan in a latitude considerably.
higher; while, in accordance with this fact, several of the spe-
cies whose northern limit is in Qhio are found, further west, to -
have extended up into Michigan. The following are examples
of #pecies which, on a more easterly meridian, are not known
to range as far north as our State: Silene Pennsylvaniog
(Wrighs), Lespedeza repens (Wright), Cercis Canadenets, Agre-
monia parviflora (Miss Clark), Ltalris squarrosa, Rudbeckia spe-.
" closa, R. fulgida (Miss Olark), Vaccintum vacillans, Scwiellario,
sntegrifolia (Wright), Gentiana ockroleuca (Miss Clark).. A-fow.,
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more strictly Atlantic coast species, also, reappear in our State,
mostly on a higher parallel than in their eastern habitat. Sach
are Desmodium levigatum (Wright), D. strickum (Wright), Co-
reopsis trichosperma (Wright), Ulricularia purpurea .(Wright),
Acnida cannabing (Wright), Barionia tenolla (Wright), Smilas
tamnifolis—though the appended authorities in these lists
show that I have not generally verified the identifications.
It would seem then that the isofloral liﬂes, like the isothermal
ones, are, in their westward prolongation, deflected somewhat
toward the north, though the deflection is considerably more in
the former than the latter.

The following is a list of the species which bave not been
observed south of the mouth of the Saginaw river. It cannot
by any means be asserted, however, that none of these occur
in the more southern counties, though very few, if any, will be
discovered as far south as Ann Arbor:

List of Native Planis not observed south of the mouth of Saginaw

river.
Anemone multifida, *  Amelanchier Canadensis,
Corydalis aurea, vars. botryapium & alnifolia,
. “ glaucs, Epilobium palustre, var. liniare,
8isymbrium arabidoides, Ribes lacustre,
Turritis glabra, «  prostratum,
«  stricta, Lonicera parviflora,
Barbarea vulgaris,. “  hirsuta,
Sisymbrium canescens, « ciliata,
Cakile Americana, Nardosmia palmata,
Viola rotundifolia, Aster simplex,
Hudsonia tomentosa, Solidago puberula,
Drosera rotundifolia, “  gtricta,
Geranium Robertianum, “  Houghtonii,
Acer Pennsylvanicum, Coreopsis lanceolata,
Acer spicatum, Tanacetum Huronense,
Rubus Nutkanus, Artemesia Canadensis,

Pyrus Americana, “ Ludoviciana,
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var. gnaphalodes,

Antennaria Margaritaces,

Cirsium Pitcheri,

¢« _undulatum,

‘Hieracium Canadense,
Chiogengs hispidula,
Kalmia angustifolia,

“ g-hnca,
Ledum latifolinm,
Pterospora Andromeda,
Primula farinosa,
Mimulus Jamesii,

. Veronica Alpina,
Gerardia asgera,
Halenia deflexa,

var. linearis,

_Blitem capitatum,

Polygonum articulatum,
“ cilinode,
Rumex altissimus,

«  galicifolius,
Corylus rostrata,
Betula papyracea,
Betula lenta,

Alnus incana,
Populus balsamifera,
Pinus Banksiana,
“  resinosa,
Abies Fraseri,
« alba,
Juniperus Virginiana,
var. humilis,

var. elatum,
Goodyera repens,
Calypao borealis,
Tipularia discolor,
Corallorhiza Macrssi,
Iris lacustris,
Trillium erythrocarpum,
Smilacina trifolia,
Streptopus roseus,
Tofieldia glutinosa,
Luzula pilosa,
Juncus filiformis,
«  Balticus,
«  articulatus,
¢« nodosus, \
Eleocharis rostellata,
“ intermedia,
Carex gynocrates,
.4 scirpoidea,
“  trisperma,
«  Craweli,
«  (Ederi,
“  grisea,
“ aristata,
Zizania aquatica,
Calamagrostis arenaria,
Oryzopsis asperifolia,
Poa serotina,
Triticum dasystachyum,
Elymus mollis,
Aira caespitosa,
Trisetum subspicatum,

Taxus baccata, var. Canadensis, Equisetum sylvaticum,

Potamogston pectinatus,
“ prelongus,

Triglochin maritimum,

“ scirpoides,

Allosorus atropurpureus,
Asplenium Ruta-muraria,
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Asplenjum Trichomanes,
Woodsia Ilvensis,
Cystopteris fragilis,
Lycopodium inundatum,

Future observations will undoubtedly greatly reduce the fore-

var. Bigelovii,
Lycopodium annotinum,
“ complanatum.

going list, as well as the following:

List of native Plants secen only on the southwestern slope of the
Peninsula.

Amorpha canescens,
Desmodium canescens,
Lespedeza violacea,
var. augustifolia,
Lespedeza hirta,
Ludwigia alternifolia,

Chrysoplenium Americanam,

Hydrocotyle umbellata,
Eryngium yuccefolium,
Thaspium barbinode,

«  trifoliatum,
Vernonia fasciculats,
Liatris spicata,
Solidago ulmifolia,
Silphium laciniatum,

“  integrifolium,
Echinacea purpurea,
Helianthus occidentalis,
Hieracium Gronovii,
Lysimachia lanceolata,

var. hybrida,
Mimulus alatus,
Veronica anagallis,
Buchnera Americana,
Qerardia auriculata,
Scutellaria pilesa,
Cuscuta Gronovii,

Bartonia tenella,
Beehmeria cylindrica,
Celtis occidentalis,
var. crassifolia,

Triglochin palustre,
Scheuchzeria palustris,
Sagittaria pusilla,
Gymnadenia tridentats,
Spiranthes gracilis,
Pogonia ophioglossoides,

“  penduls,

Microstylis ophioglossoides,

Liparis liliifolia,
Zygadenus glancus,
Commelyna Virginica,
Eriocaunlon septangulare,
Cyperus strigosus,

«  phymatodes,
Hemicarpha subsquarrosa,
Eleocharis acicularis,
Fimbristylis spadicea,
Agrostis scabra,
Muhlenbergia glomerata,
Stipa avenacea,
Tricuspis seslerioides,
Glyceria Canadensis,
Panicum filiforme,
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Cenchrus tribuloides, Aspidium Noveboracenke.
Asplenium augustifolium,

At Stone island and Drummond’s island some pains were
taken to make out pretty extcnded lists of the plants noticed.
Stone island is the middle one of three small fslands in Saginaw
Bay, lying ncar the cast shore. The following species were
*Rbtad at these two localities.

1.— Vegelation of Stone Island, Saginaw Bay.

Pinus Strobus, Thuja occidentalis, Tilia Americam,'.,Pte,r.is
aquilina, Geranium Robertianum, Actsa spicata, Trillium erec-
tum, Smilacina bifvlia, Ribes cynosbati, Galium circszans,
Orategus coocinea —— ? Rhus glabra, R. Toxicodendron, Zan-
thoxylum Americanum, Rhus typhina, Erigeron Philadelpbicum,
Aquilegia Canadensis, Sassafrus officinale, Vitis cordifolia,
Quercus tinctoria, Smilax ——? Geranium maculatum, Prunus
—_— Achillea millefolium, Viola cucullata, Eupatorium perfolia-
tum, Anemone Pennsylvanica, Fragaria Virginiana, Rubus
(small vine), Galium trifidum, Ranunculus abortivus, Erigeron
Philadelphicum, Rubus villosus, Podophyllum peltatam, Sapi-
cula Canadensis, Ribes floridum, Carpinus Americana, Hypoxys
erecta, Crateegus tomentosa, var. mollis, Potentilla Canadenais,
Acer saccharinum, Acer nigrum, Potentilla anserina, Castilleia
coccinea, Apocynum androssmifolium, Rosa blanda, Calystegia
spithamea, Nabalus , Iris versicolor, Polygala senega,
Brunella vulgaris, Stellaria longifolia, Turritis stricta, Hera-
cleum lanatnm, Thalictram cornuti, Cornus stolonifera, Cornus
paniculata, Linaiia Canadensis, Cypripedium pubescens, An-
tennaria plantaginifolia. ’

8.—Flora of Drummond’s Island.

Cirdium undulatum, Lonicera pafviﬂora, Platanthera orbicu-
lata, Abics alba, Acteea spicata, var. alba, Castilleia coccinea,
Lycopodium clavatum, Platanthera dilatata, Hypericum prolifi-
cum, Brunella vulgaris, (a variety with white corolla,) Eupato-
rinm perfoliatam, Calamintha glabella, var. Nutallii, Usnea
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‘barbata, Parnassia palustris, Lycopus Europeeus, var. sinuatus,
Arctostaphylos Uva-ursi, Primula farinosa, Solidago Hough-
tonii, Solidago stricta, Platanthera psycodes, Spiranthes latifo-
tia, Eleocharis rostellata, Pteris aquilina, Campanula rotundi-
folia, very abundant, Juncus articulatus, Anemone Virginiana,
Botrychium Virginicum, Alnus incana, abundant, Spirea opuli-
folia, common, Rosa lucida, Thuja occidentalis, Larix Americana,
Abies balsamea, Pinus resinosa, Acer saccharinum, Fagus fer-
ruginea, Populus tremuloides, Clintonia borealis, Quercus rubra,
Corydalis aurea, Cornus stolonifera, Fragaria Virginiana, Oor-
aus circinata, Betula papyracea, Epilobium angustifolium, Ge-
raniam Carolinianum, Blitom capitatum, Polygonum cilinode,
Pinus strobus, Acer spicatum, Acer Pennsylvanicum, Rubus
¢riflorus, Taxus baccata, var. Canadensis, Aralia nudicaunlis,
‘Diervilla trifida, Cornus Oanadensis, Chimaphila umbeliata,
Rhus toxicodendron, Rumex acetosella, Amclanchier Canaden-
sis, Corydalis glanca, Rosa blanda, Sulix candida, Salix lucida,
“‘Bpilobium coloratum, Potentilla fruticosa, Salix pedicellaris,
8milacina racemosa, Lonicera hirsuta, Physalis viscosa, Ribes
"lacustris, Lycopodium inundatum, Lycopodiuam lucidulum, Mel-
ampyrum Americanum, (Enothera biennis, Achillea millefolinm,
Geum strictum, Lonicera parvifiora, Ostrya Virginica, Tilia
Americana, Erigeron Canadense, 8ymphoricarpus racemosus,
8ambucus pubens, Chenopodium hybridam, Aster cordifolius,
Potentilla Norvegica, Blephilia ciliata, Ulmus Americana, San-
icula Marilandica, Anemone multifida, Prunus Virginiana,
Fraxinus Americana, Betula lenta, Prunus pumila, Cornus Can-
adonisis, Linnsma borealis, Abies nigra, Juniperus communis,
Juniperus Virginiana, var. humilis, Populus balsamifera, Gay-
lussacia résinosa, Spirea salicifolia, Comandra umbellata, Tri-
glochin maritimum, var. elatum, Viola cucullata, Brunella
vulgaris, Senecio aureus, var. balsamits, Polygala senega, Iris
lacustris, Potentilla anserina, Ribes hirtellum, Eupatorium pur-
pureum, Toficldia glutinosa, Lilium Philadelphicum, Antennaria
margaritacea, Zanthoxylum Americanum, Anemone Pennsyl-
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vanica, Ribes hirtellum, Vitis cordilolia, Trillium grandi-
florum, Elymus Canadensis, Cornus circinata, Geranium Rab-
ertianum,. Salix humilis, Lathyrus palustris, Salix sericea,
Juncus nodosus, Salix discolor, Salix eriocepbala, Juncus
Balticus, Equisetum sylvaticum, Equisetum variegatum, Ca-
rex granularis, Lobelia Kalmii, Carex eburnea, Solidago
Canadensis, Solidago lanceolata, Carex grisea, var. mutica,
Carex (Ederi, Erigeron Philadelphicum, Polygala paucifolia,
Cypripedium pubescens, Fraxinus pubescens, Hieracium Can-
adense, Hypericum Canadense, Solidago puberula, Solidago
Ohioensis, Erigeron strigosum, Aster ericoides, Erigeron Can-
adense, Mulgedium leucophssum, Nepeta cataria, Rumex cris-
pus, Aralia racemosa, Actea spicata, Aster ——? Naum-
burgia thyrsifiora, Aster ptarmicoides, Abies Canadensis, Pop-
ulus grandidentata, Lappa major, Aster cordifolius, Abies
balsamea, Pyrola elliptica, Coreopsis lanceolata, Lathyrus mar-
_ itimus, Lycopodium clavatum, Apocynum androsegemifolium,
Aster sagittifolius, Equisetum hyemale, Equisetum arvense,
Pteris aquilina, Sanguinaria Canadensis, Corylus rostrata,
Cirsium muticum, Pastinaca sativa, Galeopsis Tetrahit, Stel-
laria longifolia, Mentha Canadensis, Eupatorium perfoliatum,
Ribes floridum, Populus dilatatus, Lathyrus palustris, Gentiana
detonsa, Solidago nemoralis, Cystopteris fragilis, Ranunculus
abortivus, Artemisia Canadensis, Campanula aparinvides, Poly-
podium vulgare. Total observed, 189 species.
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