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Spiranthes tortilis, Richard.

Stachys aspera, Mx. Hedge nettle
hyssopifolia, Mx.

Staphylea trifolia, Linn.

Stellaria longifolia, Muhl.
media, Smith. Chick-weed

Stipa avenacea, Linn. Feather-grass
juncea, Pursh.

Streptopus roseus, Mx. Rose bell-wort

T.

Tephrosia virginica, Persoon. Goat’s rue
Teucrium canadense, Linn. Wood sage
Thalictrum cornuti, Hooker
dioicum, Linn. Meadow rue
Thaspium barbinode, Nutt.
Thesium umbellatum, Mull. False toad flax
Thuya occidentalis, Linn. White cedar. Arbor vite
Tiarella cordifolia, Linn. Mitre-wort
Tilia glabra, Ventenant. Basswood. Lime-tree
Tofieldia glutinosa, Mx.
Tradescantia virginica, Linn. Spider-wort
Trichodium laxiflorum, Mx.
scabrum, Muohl.
Tricuspis sesleroides, Torrey. Red-top
Trientalis americana, Pursh. Chick wintergreen
Lrifolium pratense, Linn. Red clover
repens, Linn. White clover
Triglochin maritima, Linn. Arrow-grass
palustre, Linn. Marsh arrow-grass
Trillium erectuom, Linn. False wake-robin
erythrocarpum, Mx. Smiling wake-robin
grandiflorum, Salisbury.
Triosteum perfoliatum, Linn. Fever-root. Wild coffee
Triphora pendula, Nutt. Three bird orchis
Trisetum purpuraseens, Torrey.
Typha latifolia, Linn, Cat tail. Reed mace
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U.

Ulmus fulva, Mx. Slippery elm. Red elm
Urtica canadensis, Linn. Canada nettle. Albany hemp
capitata, Linn,
dioica, Linn. Common nettle
pumila, Linn. Stingless nettle
Utricularia fornicata 7 LeConte.
gibba, Gronovius.
macrorhiza, LeConte. Bladder-wort
purpurea, Walter.
Uvularia grandiflora, Smith.
sessilifolia, Linn.

v

Vaceinium pennsylvanicum, La Marck. Whortleberry

resinosum, Aiton. Black whortleberry
Verbascum Blattaria, Linn. Moth mullein
Thapsus, Linn. Mullein
Verbena caroliniana 7 Pigmy Vervain
hastata, Linn. Vervain
urticifolia, Linn. Nettle<leaf vervain
‘Vernonia nove-boracensis, Ww. Flat-top
Veronica Anagallis, Linn.  Brook pimpernal
arvensis, Linn. Wall speedwell.
Beccabunga, Linn.
scutellata, Linn. Scull-cap speedwell
Viburnum acerifolium, Linn. Arrow-wood
Oxycoccus, Pursh. High cranberry
pubescens, Parsh.
Vicia americana, Muhl
caroliniana, Walter.
cracea, Linn.  Tufted vetch.
Vitis aestivalis, Mx. Summer grape
riparia, Mx. ~Odoriferous grape
Viola blanda, Ww. Smooth violet
canadensis, Linn,
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Viola cucullata, Aiton. Blue violet
Muhienbergiana, Genging. Slender violet.
ovata, Nutt.
pedata, Linn,
pubescens, Aiton. Yellow violet
rostrata, Muhl. Beaked violet.

X.

Xanthium strumarium, Linn.  Clot-burr
Xanthoxylum fraxineum, Ww. Prickly ash
Xylosteum ciilatum, Parsh. Twin-berry
Xyris caroliniana, Walter. Yellow-cyed-grass

Z

Zizania aquatica, Lambert. Wild rice, Wild oats
Zizia aurea, Koch. Meadow parsnip

cordata, Koch. Alexanders

integerima, D. C.

Abbreviations of Authors’ names.

Bw.oooovviiiaaaiaii.. L Bigelow.
D.Covervrvnvvernneninnen...DeCandolle.
Lind........................Lindley.
Linneooevsenieeneenn. ... Linnaeus.
Mx.iovteveeeeseneannnnnn...Michaux.
Nuttesoeerrinerrvennenenna.. Nuttall
MuhL.....ovnunineoo.... .. Mublenberg.

P.de B.................... .. Palisot de Beauvois,
R.&S......................Roemer&SchuItes.
WW.eeieonernrocrineennena. Willdenow.
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(No. 3)
REPORT
Of 3. W. Hrceins, Topographer.

TO DOUGLASS HOUGHTON, STATE GEOLOGIST, MICHIGAN.

Str—-1 herewith present a summary of the proceedings of the
department which you did me the honor to place uader my
charge, with such facts in relation thereto as have been deemed
of importance. '

It is fortunate for the success of our undertaking, that in the
new states the surveys of the general government have superce-
ded the necessity of a large expenditure of time and funds in de-
veloping the surface of the country, by means of trigonometrical
surveys. In order, therefore, to determine what strictly belongs to
this branch, it was presumed that the information which might
be obtained by referring to the several land offices, would prove
sufficient.

It was thus my first object to make copies of all the records in
the state, and collect from every source all the information in my
power. Tor that purpose, after commencing with the Detroit land
office, I proceeded to Flint ; from thence to Ionia and Kalamazoo,
and lastly to Monroe, where this part of my labors terminated,
having obtained copies of 763 townships. These I set about com-
piling immediately into counties, connecting the sectional lines and
streams. Copies of the counties, on a lineal scale of two miles to
the inch, as well as separate townships on an enlarged scale, have
been used by the geological corps successfully in their explora-
tions, for the purpose, not only of noting the geology in detail, but
of delineating the true course of the smaller streams, the ‘extent of
swamps and marshés, public roads and improvements. Incor-
rectness will not be owing to the want of labor or attention be-
stowed, and from the materials in progress of collection, a certain-
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ty arises of a more correct execution of the maps to be made here-
after, than of any heretofore constructed.

It is to be regretted that there are so few statistics of the lakes.
Many of the paticulars which I have inserted appear indefinite
for the want of more certain data; particularly their depth. In
general, too much is left to conjecture, and until the necessity is
urged upon the gencral government for a thorough hydrographi-
cal survey, and accurate description of every part of them, losses
and disappointment will check the ardor of enterprize. Much of
the destruction of property may be charged to the want of charts,
and the losses of a single year will amount to far more than the
cost of an entire survey. A commencement of such a survey
was made when Gov. Cass occupied the war department, but
ceased at the end of two years, having extended from the foot of
Lake Huron to Middle Island.*

For a description of our topographical location, data were rea-
dily obtained from the records of the public works in the adjoining
states. Their various public improvements have led to the explo-
ration of every point of importance, and from a comparison of
these po'nts, with the records of our own public works, the true
position of every required place on the southern portion of the pe-
ninsula may be relatively known.

Topographical location of Michigan.

The topography of the state of Michigan, when viewed in re-
Jation to its exterior position, being separated by a natural boun-
dary of rivers and lakes on the east and north-east from Upper
Cm;ada, from Tlinois and Wisconsin on the west and south-west,
and from Ohio and Indiana on the south, or only in reference to
the space included within its own political and isolated bounda-
ries, presents many peculiar features.

Lake Michigan on the west and north-west, Lake Huron, the
river and lake St. Clair, the straits of Detroit, with the west end
of Lake Eric on the east and north-east, enclose a peninsula form-
ing a conc, of which the straits of Mackinaw is the apex, the
south line or base being one hundred and seventy-four miles east
and west, and the length north and south three hundred miles.
With this extent of coast, the number of large rivers, and the infi-
nity of small interior lakes, give the utmost facilities to internal

*This survey simply included meanderings.
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navigation ; add to this the superior quality of the soil, its easy til-
lage, the heavy and abundant crops, and perhaps the whole is not
surpassed by any section of equal extent, on the surface of the
globe. ‘

The northern or upper peninsula belongs to a higher levcl.
Beginning at the eastern end of Lake Supcrior, and running south-
erly along the Sault de Ste. Marie’s river, it lies nearly at right
angles with the southern or peninsula proper, and separated from
it by a part of Lake Michigan and Green Bay, as far as Menomo-
neriver. It thence takes a north-west course to Montreal river,
from the mouth of which, it follows the southern shore of Lake
Superior to the place of beginning ; presenting an irregular and
nearly isolated form, varying from twenty to one hundred and
twenty-five miles in width.

Michigan, with the states west and south-west, are designated
by geographers, as lying west of the great dividing ridge which
determines the course of the rivers falling into the Atlantic on one
side, and the Mississippi on the other. This Appalachian ridge,
rising in Alabama, runs north-east, varying in altitude, to the
galf of the St. Lawrence, in many places spreading out into broad
mountainous districts of thousands of square miles in extent.
These districts being occupied by subordinate ridges, are often cut
through by rivers, causing depressions, or vallies of corresponding
depth. If, however, in tracing the continuation of the great
ridge, across the St. Lawrence to Labrador, it should be found
that the same system continued, then the important fact would be
elicited, that it had been cut through by that river, the only oc-
currence of the kind, from its source in the south, to its termina-
tionin the north. The Potomac, the Susquehanna and the Mohawk
rivers have their sources on its eastern declivity., The lowest pass
across the state of New York on the lire of the Erle canal, is 565
feet above tide water; the “medium height, however, a few miles
south, commencing at Catskill, on the Hudson, and terminating at
Portlandharbor on Lake Erie, is thirteen hundred feet, presenting no
height less than nine hundred and eighty-five feet, and the greatest
twenty-one hundred and forty-four feet. With these and other sur-
veys, it has been ascertained, that a water communication could
not be made across the country south of the state of New
York,”
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Further south the elevation is no where less than twenty-four
hundred and seventy-eight feet above the ocean. The Round Top
at Catskill mountains, is thirty-eight hundred and four feet, and
she High Peak, thirty-seven hundred and eighteen feet above tide
water. 'The western part of the state bordering on Lake Erie,
embracing Chautauque and Cattaraugus counties, Warren and
McKeen counties of Pennsylvania, and the country southward,
are occupied by a mountainous ridge : “ Chautauque lake, the larg-
est sheet of water on this table, is twelve hundred and ninety-
one feet above the level of the ocean, and seven hundred and
twenty-three feet above Lake Erie, though only nine miles dis-
tant ; its discharged waters descend to the ocean, along the wes-
tern declivity of the Appalachian range, through the Ohio and
Mississippi rivers. The lowest pass to the east over a swell of
land near Cassadaga outlet, in Chautauque county, is seventeen
hundred and twenty feet high, and another pass on the same
swell, nineteen hundred and seventy-two feet. The lowest niche
in the height of land, between Elm and Little Valley creeks,in Cat-
taraugus county, is seventeen hundred and twenty-five feet, and
between Little Valley and Big Valley, the lowest pass is twenty-
one hundred and eighty feet above the level of the ocean. Frank-
linville has an elevation of filteen hundred and eighty feet, and
Angelica fourteeen hundred and twenty-eight feet, although both
are situated in valleys. This height of land extends close to the
shores of Lake Erie, as it may be seen that the Allegany a tribu-
tary to the Ohio, rises within four or five miles of the lake.”

To the north this ridge gradually declines, until near the south-
ern shore of Lake Ontario. Seven miles north of the cataract
of the Niagara, it takes its last step to the margin of the lake.
The ridge of rocks which forms this step continues eastward, and
passes round the border of the lake, being of a uniform elevation
of three hundred and nineteen feet; causing not only the cata-
ract of Niagara, but also those of Genesee, Oswego, and the Black
rivers. It thence unites with the more elevated spurs of Chateau-
gay south of Montreal, forming the eastern boundary of the great
basins of Lake Erie and Ontario, and giving the direction to the
course of the St. Lawrence river through its whole length.

From the foregoing remarks, it is observable that the great ba-
sins or depressions of these lakes, are the abrupt terminations of
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the mountain range, and that we fall immediately into an exten-
sive district, different in its topographical features, the peculiari-
ties of which helong only to the region of the great lakes which
bound the principal part of the northern froutier of the Union.

Leaving Chautaugue courty and passing around the south shore
of Lake Erie, this ridge falls off to the south-west, curving towards
Iroquois county, in Illinois. It gives rise to the Muskingum, Sciota,
and Miami rivers, in Ohio, and to the Wabash, in Indizna, on its
southern declivity, and to Maumee, emptying into Lake Erie on
its northern declivity, while a small swell approaches the south
bend of Lake Michigan, giving rise to the lllinois and its tributa-
ries. The height of this ridge at the Portage summit, in Akron,
thirty-eight miles south of Cleveland on the line of the Ohio canal,
is three hundred and ninety-five feet above Lake Ifrie and nine
hundred and sixty-thtee above tide water, and the deep cut twen-
ty-eight miles east of Columbus is but seventy-two feet less; at
Portsmouth on the Ohio river, where the canal terminates, the
elevation is four hundred and seventy-four feet above tide water,
and ninety-four feet below Lake Erie. At the summit of the
Maumee canal, at Fort Defiance, it is ninety-eight feet above the
lake. It then falls to seventeen feet west of Chieago on the line
of the ship canal, thence it pursues an uninterrupted course north-
ward to the Portage at Fort Winebago, between the Wisconsin
and Fox rivers, an elevation of one hundred and twenty-one
feet above Green Bay, and one hundred and thirty-four above Lake
Erie.

At this peint the Wisconsin river, after flowing one hundred
and seventy miles from its source in the north, suddeniy turns to
the west, and falls into the Mississippi near Prairie Du Chien,
one hundred and sixty miles; the Fux river, rising to the east,
runs westwardly, approaching it within eighty-two hundred feet,
and turning. takes its course again eastwardly, and falls into
Green bay. The surface of the water in the Fox is usually three
fect lower than that in the Wisconsin, but in time of floods, pas-
sages are made from one to the other in boats. The following
table will show the elevation of this swimmit above Lake Michi-
gan and Green bay, the distance by the military road being 124
miles,

[H. R. No. 2° v
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Feet. | Descent,
From Portage to Lake Winnebago, | 30
Winncbago Rapids,* 10.5 40.5
From Winnebago Rapids to Grand Chute, 3 43
Rapids Grand Chuie,* 25 68
From Grand Chute to Little Chute, 6 74
Rapids at Little Chute* 1.5 75.5
From Little Chute to Grand Cacalin, 5 80
Rapids at Grand Cacalin* 31 111
From Grand Cacalin to De Perre, 3 114
at De Perre dam and level Green Bay,*| 6 120
121 ft.

The same~swell continucs to rise with about the same uniform
degree of elevation, spproaching the northern peninsula of Michi-
gan, until it can be seen from Lake Superior, bounding the south-
ern horizon. It divides the waters that run north into that lake,
and those of the south into the Mississippi, Green Bay and Lake
Michigan, one of the most elevated ridges receiving the appella-
tion of Porcupine Hills. Swells branching off' to the eastward,
and having their bases washed by the waters of the lake, present
mural precipices, and assume different names.  Those of the Pic-
tured Rocks are said to be the most imposing. Some of these
cliffs arc three and four hundred feet high.  Frowm the Porcupine
Hills, the conntry slopes eastward to-the Bault de Ste. Marie,
the outlet of Lake Supcerior; this river is obstructed by a rapid
4,500 fect long. with a descent of eighteen feet.

Table of the height of Lake Superior, with the intermediate lakes
above, and their distances f1om lide water.

Route. ; Miles. ! Feet.

St. Lawrence river up to tide water, 450

Level Lake Ontario, QOGi 650| t 232
Level Lake Eirie, 176 825| 333 565
Level Lake Huron, \ 340\1165 13; 578
Level Lake Michigan, | ‘ 578
Level Lake Superior, 240/1405, 18| 596
West end Lake Superior, \ 490|189 |

* Ascertained by instrumental survey.
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From the above data we infer the following curious fact : thag
if a barrier cighteen fect high, existed across the foot of Lake Hu-
ron, near Iort Gratiot, lakes Huron and Michigan would rise to a
level with Lake Superior; or if o shnilar barrier was placed of
thirty onc feet, across the feot of Lake Erie, at Boffulo, the singu-
lar result would follow that four of the great lakes would become
one uniform level and merged in one immense inland sea.

By an examination of the foregaing table, we see a striking
peculiarity of this region of * broad rivers and streams”——its vast
extent——commencing at the gulf of St. Lawrence and extending in
a south west direction up that river; thence into the basin of Lake
Ontarie, at an elevation of 232 {feet above the oceany thence
again rising by the Niagara river and cataract, 333 feet to the
level of Lake Erie ; (the first in the central subdivision, including
lakes Huron and Michigan, of the great basin,) forming an angle
at the western end of that lake in the estuary at the mouth of the
Mauomee river, it thence runs nearly north through the straits of
Detroit, the lake and river St. Clair into Lake Huron, rising 13
feet ; thence by a north westerly course, through the straits of the
Sault de Ste. Marie, rising 18 feet to the west end of Lake Su-
perior, a distance of 1894 miles.  The whole depression contains
an area of 400,000 square railes, 84,000 of which is oceupied by
water, still leaving an extent sufficient to sustain 2 population of
more than seventy millions of inhabitants.

The following will show, in a condensed form, estimates of the
mean length, breadth, depth, area, and elevation of the several
collections of water :

Mean Mean Mean |FElevation| Areain
Length. | Breadth.| Depth. Feet. |square miles.
Miles. Miles. Feet.
Lake Superior, 400 8O 900 596 32,000
Green Bay, 100 20 500 578 2,000
Lake Michigan, 320 70 {1000 578 22.400
Lake Huron, 240 80 (1000 | 578 20,400
Lake St. Clair, 20 18 20 570 360
Lake Erie, 240 40 84 565 9,600
Lake Ontario, 180 35 500 232 6,300
River St. Lawrence, 20 940
94,000
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Michigan occupies a central position, between the extremes,
and uniting with the upper division of the St. Lawrence basin,
having an area of furty-three thousand five hundred square miles
on the lower, or peninsula proper, and twenty seven thousand
square miles on the upper peninsula; making an aggregate of
seventy thousand five hundred square miles.

The Lakes and Lake Coast.

These constitute a prominent feature, and must be of great and
increasing interest, connecting the agricultural with the commer-
cial enterprize of Michigan. As no state with a location so dis-
tant from the seaports, has done more in the same short period to
develope the advantages to be derived from its internal resources,
none can be in a situation better to reap the advantages arising
from an extended inland coast. ,

If the distance by meanders of the shore of the lakes, and in-
dentations of the bays, were to be made the standard for the
length of the coast, it would amount to more than twice that of
another, run without regard to the sinuosities of the shore.

The exact distance from the foot of Lake Huron, (near Fort
Gratiot.) at a point where the north line of township number six
north, and range number 17 west, intersects the water, to Middle
Island, by meanders, is 345 miles, including Saginaw bay. The
same distance on a direct line is only 148 miles. Thence to
Mackinaw, 97 miles; but by meanders, including the False and
True Presque Tsles, the distance would be increased to 150 miles ;
making a total by meanders of 495 miles; and by a direct line,
240 miles.

If the eastern shore of the peninsula appears so irregular and
deeply indented with hays and harbors, the western is not less so,
particularly in the porthern part.  The difference will be propor-
tionally greater, as the Litle aad Grand Traverse bays are lar-
ger, excepting Saginaw bay, than the largest bays on the eastern
side ; butas a small part only of the western shore has been sur-
veyed, the subject will not admit of 2 more extended notice at
this time.

Many doubts have heretofore existed in relation to the num-
ber and convenience of harbors. A minute examination of the
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shores, has, however, removed much of the prejudices against the
navigation of the lakes, and there is probably no line of coast of
equal extent, (being 700 miles,) that will, with inconsiderable
improvements, furnish a greater number of good harbors. Much
of the apprehended danger has arisen therefore, from ignorance
of these facts, and the localities of the numerous sheltered bays
which would afford protection at all seasons ; and as but few if
any attempts have been made by actual navigators to explore for
themselves, and being without charts, it is no wonder that repre-
sentations of danger should have obtained, and the dread of ship-
wreck on an apparently desolate coast, magnify ina great degree,
the fears attendant on crossing these inland seas.

Depth of the Lakes.

The depth of the lakes has been a subject of speculation, from
the earliest period of their discovery by Europeans. Tables have
been constructed, and the areas and contents of each, endeavored
to be ascertained. Errors have been made in these as well as in
their elevation above the ocean ; in the latter case, however, lit-
tle is left to conjecture.

Lake St. Clair, an expansion of the straits between lakes Hu-
ron and Erie, 18 by 20 miles, is much the shallowest, the average
depth being only 20 feet. Lake Erie does not exceed 84 feet.
An ordinary storm disturbs its bottom, and its waters appear tur-
bid. These lakes mayv be considered as receiving the detritus
brought down by the rivers flowing into them, and deposited there.
This in particular is apparent, around the head of Lake St. Clair,
where alluvion islands are constantly forming, and in spring choke
up the numerous charnels at the mouth of the St. Clair river,
extending in the form of a delta far into the lake. The same re-
mark may be made in respect to the west end of Lake Erie,
where detritus extends some miles from the mouth of Maumee
river; the channel is often devieus, and a prevailing westerly
wind reduces the lake to less than one fathom.

Lakes Michigan and IHuron have undoubtedly the deepest
chasms. Receding from the shore, their waters deepen uniform-
ly, and there exist no central shoals or islands, showing in any
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nanner a broken or alpine formation at their bottoms. It is
cnly in the straits of Mackinaw, and abov§ and around the
Georgian or Manitou bay of Lake Huron, that 1slanfls and shoals
make their appearance. The chanuels among these 1slan'ds, how-
ever, are only chasms through rocks, caused by abrasion frc?m
the waters of the lakes. Soundings have been made to the in-
credible depth of cighteen hundred feet, without reachi.ng the bot-
tom, and the most experienced ship masters do not hesitate to as-
sert the average depth to be more than one thousand feet.  Lake
Superior, though larger, cannot be considered decpe.r tl?an the
others, for reasons already assigned. It abounds Wlth. islands,
many of which are large; Isle Royal is one hundred mlle.s long.
Primitive masses of rock lie disrupted above and b?low its sur-
face, in every direction, and a permanent ixnpressi?n is .Ieft th.at a
chasm, shapeless in its exterior, as well as its interior d]mensmn.s,
fed by springs and tributary rivers, are the great features of this
lake, at a depth of nine hundred feet.

Mountain districts, as has been heretofore observ?d, may be
cuat through by rivers, causing deep vallies and depressions, but no
where on the continental surface of the globe can be found so deep
chasms as the basins of these lakes. 'Though elevated 596 feet
above, their bottoms are more than 400 feet below the level of the
ocean. Their superficial area is 94,000 square miles, and they
contain 11,300 cubic miles of water ; a quantity wore than half
of all the fresh water on the earth.

Interior Peninsula Lakes.

Neither is the subject of the lesser interior lakes on the penin-
sula, so far as their number and magnitude are asceriained, to be
overlooked, forming as they do by their frequency, a great con-
trast in the topography of this, to that of the other states.

From the Ohio and Indiana line on the south, up to range line
number seven north, including all south of the northern railroad,
an extent of 9,688,320 square acres, there are 1,425 of these lakes,
occupying areas of from one to thirty-five hundred square acres

each. Their waters are remarkably cool and transparent, and

give to the landscape a highly picturesque appearance. To ap-
ply the principles of hydrography in ascertaining their aggregate
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extent, becomes themore difficult, since, in addition to their great
number, no twoare of the same dimensions, The following, howev-
er, will be found to approximate the truth : allowing each lake an
area of 160 rods square, we shall give to the whole 228,000 acres,
an extent equal to nearly ten townships, and somewhat larger than
Lake St. Clair; and a proportion of about one acre of water to
every thirty-nine of dry land.

All the rivers in the state have their sources in groups of these
lakes, and they are the fountains of the unremitting volumes that
flow through the thousand channels of our streams. While the
rivers of neighboring states have measurably disappeared during
the drought of the last summer, and caused derangement in their
commerce, ours have suffered comparatively little diminution.

Periodical Rise and Full of Water in the Lakes.

This interesting question has given rise to a variety of curious
speculations.  The inference drawn from the following data, it is
presumed, will not be altogether inconclusive.

Calculations may be made sufficiently accurate to determine
nearly the amount of surface drained, “ and if our climate shows
a successive series of cold and moist years, and a series of warm
or dry ones, mutually following each other,” variations in the vol-
ume of water, cannot but necessarily be great.

Taking into our account only the central and upper divisions of
the St. Lawrence valley, from Niagara, to the northwest angle of
Lake Superior, embracing all the couintry whose streams are tri-
butary to the lakes, we have by the following table of sections,
248,755 squarc miles of surface, besides that of the Jakes.
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4

Superfices drained by the central and upper divisions of the St
Lawrence basin.

S |

| Medial
length.

Medial
Srea’h.

Area in
sq. miles.

Peninsula E. & 8. E. of L. Huron, & N. of L. Erie,
from Iroquois bay to Niagara, 123 83 10,455
N. &N. E. from Iroquois bay, to the Ottawa river, 300 | 200/ 60,000

N. E. of Lake Superior, from Mackinaw to Nipigon
320 60 | 19,200

310 | 55| 17,050
300 | 200 | 60,000
150 | 100 | 15,000

325t 174 | 56.550
300 35 | 10,500

river,
N. W. of Lake Superior, from Nipigon to St. Louis

river,

S. W. & S. of Lake Superior, from St. Louis river to
Desert lake and Portage,

W. side Lake Michigan, from Portage to head Des
Plaines river,

Peninsula between Lakes Michigan and Huron, and
west end Lake Erie,

South of Lake Erie to Niagara,

Add area of Lake Snperior, 32,000
i Green Eay, 2,000
“ Lake Michigan, 22.400
e Lake Huron, 20,400,
“ Lake St. Clair, 360
“ Lake Erie, 9,600 86.760
Total square miles, ] 333,515

The floods in Lake Ontario are generally the highest by about
two feet, and for the obvious reason, that it receives the succes-
sive accumulations of all the other lakes, from the Niagara to
the head of the St. Louis river.

From the year 1814, we can speak with some degree of confi-
dence of the rise and fall of these waters. During that year, the
upper lakes were fall. This was the case in 1815, with the cen-
tral and lower lakes. In 1819 and 1820, the water is said to have
been at an unusually low ebb in the same lakes.

The difference in the time of the apparent rise between the up-
per and lower division, may be accounted for on the principle
that the largest bodies of water are on the upper level, and as
these are discharged, the lower division would be comparatively
high, while the upper would be reduced to low water mark.

From 1820, the water again began to rise, and continued to
increase, until 1828 ; since which time, A E. Hathon, Esq. civil
engineer of Detroit, has given the subject particular attention.
His first observations were taken at the old hydraulic works, at
the time when the pipes were being laid for furnishing the city
with water from the Detroit river; he has since transferred it to
the top of the water table of the tower, at the new hydraulic
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works. The surface of the river at the time of the transfer,
August 21, 1838, was 3.21 feet below that base : this will serve
as a reference for the future.

I‘t appears from his journal, that the water was low in the
spring of 1830, having fallen about two feet since 1828.  In June
following, it had again risen two feet, or to the level of 1828
I"‘rom that time, its rise was gradual, until June, 1836, at Whi(‘h’
time it was found to have attained the height of one foot and eight
l.nches. In June, 1837, it rosc seven inches; in June 1838, nine
inches, and on the 21st August following, three inches ; making

tl}e rise 3 feet 8 inches since June, 1830, and 5 feet 3 inches
since March in the same year.

Table showing the rise of water from March, 1830, to Aug. 1838,

Feet. {Inches.| Rise.
June, 1830, 2.00
June, 1836, g 1 i 8 l3°8
June, 1837, 7 43
June, 1838, 9 15’00
Aug. 21, 1838, 3 ’5'3

Some allowance ought to be made for the sudden rise of two
feet from March to June, as from observation, it is believed that
winter has the effeet of producing a partial decrease.

On the 21st November, 1838, the water had fallen 12} inch-
es, and on the 2nd February, 1839, 3 feet 8 inches.

Many conclude that the present high flood is greater than has
been known for at least a century, from the fact, that ochards
have been killed along the St. Clair and Detroit rivers, in conse
quence of the lands being overflowed. In some instances, fores:
trees have been destroyed by the overflowing water, and upont
counting the concentric circles in sections obtained from their
trunks, they were found to exceed a hundred.

In order to estimatc the enormous accumulations of water dur-
ing the time of the highest flood, and which is discharged through
the river, it will only be necessary to refer to the tabié where ;

1
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feet appears to be the maximum of the rise. A transverse section
of the river taken opposite Detroit, where it is contracted to
52.80 of a mile, of this depth contains 18,018 cubic feet ; and al-
lowisg the current a velocity of one mile an hour, which is known
to be less than its ordinary carrent, there would be discharged
95,135,040 cubic feet per hour, or 1,535,558 cubie feet per min-
ute, an amount sufficient to supply fifty-eight canals of the dimen-
sions of the Clinton and Kalamazoo,* or thirty five of the Grand
Erie canal, and more than sixteen times the amount contained in
the Cedar river, and Sycamore creek, Ingham county, Deer creck
and Grand river, Faton county, Shiawassee river, Livingston
county, and Rabbit river, Allegan county.+

i e are not prepared to say that there are sixteen times as ma-
ny rivers, (as those above enumerated,) at the north, which have
changed their course, and discharge in directions contrary to their
former ones, thus filling the basin of Lake Superior, and causing
the periodieal rise of the lakes; nor is it reasonable to suppose
that rivers, discharging so great a quantity, can be found in that
region.  Wemust, therefore, look for the eause to the quantity
of rain which has fallen, and to the melting of the snow, in spring,
upon the immense surface drained by these lakes.

Rivers,

Streams recciving the appellation of rivers in the state are
numerous.  This name, however, is applied to none unless of
sufficient magnitude to be considered worthy of meandering on
both sides ; accordingly, instructions to that effect have been giv-
en by the Surveyor General to his deputies, in the prosecution of
the government sarveys.  The Grand, Muskego and St. Joseph,
will bear a comparison in length with many of the western, and
no small number of the eastern rivers, of the first and second
class. Their width and depth are not in proportion to their
length, arising from the fact of their uniform descent. This cha-
racteristic will apply to all the other streams on the peninsula.
They are unbroken by cataracts, and buat little obstructed by

*27,313 cubice feetis required per minute, for this canal.  See rep. of J. Hurd, engineer.

tThes= rivers discharge in the nggregate, 98,846 cubic feet per minute, at the places
designated. J. Hurd’s report.
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rapids. The number in the surveyed part, and discharging into
the lakes, is twenty ;—of these the Grand river is the largest.

This river rises in Hillsdale and the south part of Jackson coun-
ties, in a cluster of more than fifty lakes, that interlock with the
Kalamazoo and St. Joseph, each emptying into Lake Michigan on
the west, and with the Raisin, which empties into Lake Erie, on
the east. These, with the Little St. Joseph, St. Joseph of Maumee,
and Tiflins, or Bean creek, ranning south, have their sources on
the highest table land in the southern half of the peninsula, being
an elevation of six hundred and forty-six feet above Lake Exie.
From its source ina northerly direction to Jacksonburgh, is twen-
ty-five miles; its level here being threc hundred and twenty-five
feet above Lake Michigan. From Jacksonburgh, it is fifty-three
miles to Red Cedar river, thirty to Looking-glass river, and
eighteen to the Maple river. At this point its elevation is fifty-six
feet above the lake, where it takes a westerly course of fifty miles
to Grand rapids, and forty more to its mouth—making its entire
length two hundred and sixteen miles. It conveys the surplus
water of 2,949,120 squarc acres. There are many other large
tributaries besides those above mentioned, which it receives from
the north—among these are the Flat and Rogue rivers, no incon-
siderable streams.  Its width the first forty miles {rom its mouth
is 800 feet, and for fifty miles further, to Liyons, on the Maple, it
is 500 feet.  Inspring, floods raise the river about ten feet, over-
flowing and enriching its valley, which is densely covered with
a heavy and beautiful growth of forest trees.

The St. Joseph has for its source more than twenty-five lakes,
and as before mentioned, has its origin in Hillsdale and Branch
counties ; it runs a northerly course, afterwards passing to the
southwest, and crossing the south boundary of the state, enters
Indiana; again curving northwardly, it re-enters this state and
falls into Lake Michigan, receiving many large tributaries,
among which are the Paw Paw, the Dowagiac, Elkhart, Prairie,
Pigeon and Fawn rivers.

From its mouth to the line of Indiana, the distance is forty-eight
and a hall miles, at a level of sixty-eight and a half feet; after
running forty-three miles in Indiana,and at an elevation of ninety-
nine feet, it recrosses the state line ; the distance to Three rivers
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is twenty-three and three-fourth miles, rising thirty-five feet,
thence twenty-six and one-fourth miles to Sturgeon lake, and
twenty and a half’ to Union city, making the whole distance one
hundred and sixty miles from its mouth to this place, and its
height above Lake Michigan two hundred and eighty-five feet;
the entire length of the river is two bundred and eight miles, its
width is nine hundred feet at its mouth, and carries the surplus
waters of 2,327,040 square acres.

The Kalamazoo river drains nearly all the remainder of the
surface on the western declivity, (situated between the Grand and
St. Joseph rivers above described,) or about 1,382,400 square
acres. Iis tributaries are not many or large ; its average width
is about two hundred feet ; its source isin a group of twenty lakes.
Farwell's lake is six feet above the source of Grand river, though
hardly forty rods distant, and so near do the rivers rising on this
plateau approach each other, that the waters flowing east, west
and south, might easily be made to mingle at this point. Its course
is more direct than either of the others mentioned.

The distance from its mouth to Allegan is thirty-eight miles,
with a current of three miles an hour; thence twenty-five miles
to Kalamazoo, where it is one hundred and forty-eight feet above
the lake; thence to Albion, at the Forks, thirteen miles, rising
nine feet, making a distance of one hundred and sixteen miles,
and at an elevation of three hundred and forty-five feet. From
the Forks to its source is thirty-four miles; its entire length is
therefore one hundred and fifty miles.

The rivers discharging on the eastern coast of the state, with-
in the surveyed district, have a less volume, and may be described
together as having similar features, or if there be an exception, it
is in the length. The length of all is abridged, however, by ha-
ving a space to traverse only of about forty to sixty miles ; the divi-
ding ridge being so much nearer the eastern than the western side
of the peninsula.

The river Raisin heads in a series of fifty lakes, the nearest of
which is but a few rods from the head of Grand river. Its whole
length may be computed at 85 miles.

The head waters of the western branches of the Huron also
rise near those of Grand river, while its eastern sources inoscu-
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late with the Clinton.  This river and the Clinton have theirsour-
ces in by far the greatest number of lakes ; they are no less than
200, and some of them large, embraced in the area of Oakland,
Livingston and Washtenaw counties.

The Saginaw river receives the discharged waters of the Cass,
Flint, Shiawassee, and Tittabawassa rivers, twenty-five miles
from its mouth.  These rivers with their tributaries descend from
every point of the compass—the Tittabawassa from an unsar-
veyed district in the north; the Shiawassee from the western de-
clivity of the summit in Oakland county in the south; the Flint
and Cass from the summit of the same swell, in Lapeer and Sa-
nilac counties, on the east and southeast. Their average length
is ninety miles.

United States Survey.

These are progressing with rapidity, and if continued during
the next two years, the whole peninsula will have been surveyed.
The highest point to which they have been carried is town 26
north, embracing 180 townships. The facilities are repcrted by
the surveyors, to be as favorable as those of any other new coun-
try, and equal to those of earlier surveys, for carrying forward
their work ; maps of these surveys have been collected, in part,
for the future use of the geological department.  An inspection of
them exhibits in the general outlines, a similarity to the southern
portion of the state ; the variety and number of small lakes, the
great length of the principal streams, with an undulating surface,
are the principal features.

It is understood that contracts will be made for commencing
on the upper peninsula, at the opening of next season, and it is
probable that the standard lines will be run, and the completion
of the castern half, from Chocolate river on Lake Superior to the
head of Green bay, during the same time.

The lands heretofore held in reserve, and which are by treaty
to be sold, have been subdivided. 'These reserves are among the
best locations in the state. The avails, after deducting the sar-
veys and other expenses, go to the Indians.

Little will be left after the survey of the state shall have been
completed, requiring adjustment. The simple rectangular method
adopted by the general government, first, in subdividing the coun-
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try into townships of six miles square, and these again into sec-
tions of one mile, give a character of mathematical accuracy
which is excelled by no other system ; the width and course of all
streams crossing these lines, an their distance from the nearest
corner, are noted, as well as the entrance into and distance across
marshes and swamps; it will therefore require but little attention
to draft the streams not mcandered, as well as the marshes,
in the interior of the sections, by personal exarnination, with suffi-

cient accuracy for correct topographical maps.

Information of the most valuable kind has been obtained from
the board of commissioners of internal improvement ; copies of
the surveys of the central and northern railroads have been fur-
nished, and by a resolution which passed that board in 1837, they
will continue to furnish copies of all the surveys connected with
the public works; these, with the surveys of the different railroad
and canal companies, will leave but few points, the elevation or
depression of which may not be known, either in refcrence to the
lakes or the ocean. Vertical sections connected with correct
lineal drawings, are appreciated by the geologist, and have an in-
terest with him as great as with the engineer.

Accompanying this report you will receive a map of the state
made by your direction for general reference. Upon the same
sheet, projections of all the levels which have been made across
the state, are constructed. A slight inspection will show at once
the vertical relation of almost every important point throoghout
the territory included in the survey.  The surface of Lakes Huo-
ron and Michigan is made the plane of reference ; these are
578 feet above tide water.

By a reference to the heights, it appears that there is a swell
of land, which may be called the true water-shed, running from
Point aux Barques south forty-five degrees west, and passing out
of the state into the northeast corner of Indiana, about equi-distant
from Lakes Erie and Michigan. It attains its greatest elevation
in Hillsdale county, seven miles east from Jonesville, where it is

633 feet above the plane of reference. Its summit on the cen-
tral railroad at the division line between Jackson and Washtenaw
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counties, fourteen miles east of Jacksonburgh, is 437 feet. In
the village of Pontiac, in Oakland county, on the summit level of
- the Clinton and Kalamazoo canal, it is 335 fect. Tt then again
rises, and at the head waters of Belle river, in Lapcer count; is
414 feet.  From this point it gradually falls off, and with a f;W
rills descending on its north and eastern slope, sinks to the level
qf the beach of the lake. This swell will present but few eleva-
tions above the actual surveyed levels, exceeding fifty feet, and
these knobs, where present, are located without design, and ’with-
out uniformity of range. o

' On the line between Oakland and Livingston counties, a branch
diverges to the northwest, giving rise to the Red Cedar, Looking-
g]a.ss and the Maple rivers, on its western declivity, while t!ige
Shmwassee.rises at the point of divergence, and runs northwardly
parallel to its eastern side. The lowest pass across this swell is
95 feet above Lake Huron. Leaving this point and ascending
to township 10 north, of range 5 west, its course is changed t?)
the north, and it rises to its greatest elevation at the sources of
Phe qukeg? river in Lake Otisco, in town 22 north. From an
nspection of the map an apparent design appears to have mark.

ed the future communication between Lakes Huron and Michi
gan, from the broad and deep indentation of Saginaw bay oy .
this narrow and low pass. - v

\ .

Sidﬁ:;)nmcﬁtnhie;j;:;j:?g‘sxzell,.trh? covuntry lies in.one plane on each
ng Y and untformly to the margin of the lakes, with

tbe exception of a s.hght corresponding elevation on the western
s_xde of the state. This may be traced from the great bend of Grand
river to where it crosses the Kalumazoo wcstorf?that vil}age' the;12e
curvmg with the shore of the lake, terminates at the Sout’h Bend
where it diverts the St. Joseph river through a part of ix)dialia’
Its average height at Grand river is 80 fii:t, 200 at Kalamazo .
zImd 75 at South Bend, above the level of the surrounding cou;]tr;').,
1 i s o et e ks s o
ted at the sources of all the river ot et be'mg out
ot o E ‘e rivers, and that the sunmit in Qak-
: Fm;n wbx}z:uiftz;r;lizzu;t;]er‘svabounds with the gr‘eatest number.
7 ave collated the elevation of places, I

have selecied a fow remote from each other, which ¢ ’
to show the unifbrmity of the surface rrene;a” (}nay] Se'rVe
frem this table cannot be drawn, howc?ve in dottimmons o
, T, in detriment to the
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healthy and rapid, and not unfrequently precipitous flow of all

our streams.

Outlet of Grass lake, Jackson county, 377 feet.
Village of Barry, do do 3?2
Head of Spectacle lake, Calhoun county, 373
Head of Mill creek, St. Clair county, 368
Kalamazoo river at Albion, Kalamazoo county, 351
Sandstone creek, Jackson county, 347
Outlet Gillet's lake, do 354
Village of Newberry, St. Clair county, 284
Woest end Prairie Ronde, Kalamazoo county, 278
Rice creck near Marshall, Calhoun county, 280
Honey creek, Washtenaw county, 266
North branch Raisin river, Lenawee county, 276
Hasler's creek, Lapeer county, 265
Geddes, Washtenaw county, 220
Flint river at Lapeer, Lapeer county, 238
Huron river, Dexter, Washtenaw county, 232
Old Fort Holmes, Mackinaw, 219
Kalamazoo river near Augusta in section 35, town 2

south, range 8 west, Kalamazoo county, 187
Branch St. Joseph, 80 miles south section 35, town

6 south, same range, St. Joseph county, 187
Kalamazoo river, Kalamazoo village, . 154
Thirty miles south southern railroad crossing, St.

Joseph river, St. Joseph county, 138
Shiawassee river at Qwasso, Shiawassee county, 145
Fort Mackinaw, Mackinaw, 150
Cliff, Robison’s Folly, Island Mackinaw, 12(8)

Y psilanti, Washtenaw county,
Bank of Lake Michigan, New Buffalo, Berrien county, 100
Huron river at Y psilanti, Washtenaw county, 100
Paw Paw river, Lafayette village, Van Buren county, 106
Brush creek near Mason, Van Buren county, 76
Bank of Galien river ten miles east New Buffalo, Ber-

i 74
rien county, . '
Stoncy creck, crossing northern railroad, lonia county, 82
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Mouth Maple river, Ionia county, 56 feet
Bass river, crossing northern railroad, Ottawa county, 56
St. Joseph river at Bertrand, Berrien county, 53
Half way house, Wayne county, 54
Crossing southern railroad four miles west Monroe,

Monroe county, 49

A fact may also be inferred from the collated levels, that the
average height of the peninsula is 169 fect above the surface of
the lakes.

Maps, &e.

Much of my time has been occupied, as will be observed, in
making collections preparatory to the final publication. They are
intended to embrace the geology as well asthe topography and geo-
graphy of every scction of thestate. Twenty counties are in a state
of great forwarduess, five of which may be said to be finished in
detail, viz: Wayne, Monrce, Jackson, Eaton, and Ingham. It was
thoughtunimportanttoenter into adescription of these in this reports
as during the next year a large number will be added and a re-
port including the whole will then be made. Drawings will also
be given of such remains of ancient works and tumuli as are scat-
tered through St. Joseph, Kalamazoo and some other counties,
These are more rare in this, than in some of the states south and
west ; sufficient evidences remain, however, of a former popula-
tion remote to the oldest traditions of the inhabitants. The time
is not distant when the curious will be gratified with the system
they pursued, and the facts it unfolds relative to the uses for which
so much labor has been expended by an ancient people, upon the
different structures found in the west. Public attention is being
directed to their developement, and when the position and dimen-
sions of those that remain shall have been determined, elements

for a history will remain, as perfect as may be collected in the
absence in part of tradition or written documents,

Here let me publicly acknowledge the hospitable intercourse
of the citizens of the state, and the polite regards of gentlemen in
the different public offices, in affording every facility, and giving
access to the records in their charge.

3. W. HIGGINS,

Topographer of the Geological Surver.
Detroit, 2d February, 1839,
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~ REPORT - "
Of C C. DOUGLASS, Assistant Geologlst.

TO DOUGLASS_ HOUGHTON, STATE GEOLOGIST. .

Sie ;- Thave completed the detailed survey of so much of tlle '

district which you assigned me, as is embraced in Inhham coun-

ty, together with a portion of Baton and Jackson connties. "Much _

time having bicen occupied in tracing and emmmmrr the cod] for-
mation, in'order to arrive at sausfactm ¥ conclusions as'to the pros
bable extent of this valuable deposite in the dlbllICt it is thought
advisable to defer the report of a part of Eaton and the whols of
Jackson Lount}, until the work shall have been more near]‘y
completed, - The examinations of the coal district resulted i the
collection of ‘many-iniportant facts, some of ‘which ¢ cannot be’ pro-

perly made vse of until more extended examinations have been

made. But it may beé observed, that these have been suﬁiclentfy
sat:qfactory to place beyond doubt the existence of “this valuable
substance in sufficient quantity to be of much prospective value
o the state. . : .

The maps of the counties under conSIderauon, tiave been found
to be exoeedmwly incorrect, and in ace ordance with your instrue.
tions, I have been able to accomplish’ much towmds cmrectmfr
the numerous geopraphlcal errors upon the maps, now bemn
constracted.  These, -according to your instructions, having been
transterred to the topownphscal depattment :can only be general-

.y noticed in this report. .

One of the most prominent chatactels of' the county under
consideration, when compared with lhc more southern "ount:es,
is, its remarkable uniformity of surface. Ahhough the_whole
countlyma) be considered as wently undulating, it hag’ no crie'lt
11'1egulantv of surf’lce, except in those sections traver ed hy

Y
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streams, where gorges, frequently of considerable depth, aresome-
times found. '

Oceasionaily some few isolated hills and ridges are seen, but
they, with a few exceptions, arc hardly worthy of notice. In
township three north, range one cast, a series of isclated ridges .
commences on section thirty-four, and extends in a northeast di-
rection, across scctions thirteen, twenty-three, twenty-four, twen-
ty-six and twenty-seven, having an aliitude of {rom twenty to
eighty feet. ‘ .

A second and nearly parallel elevation was noticed, commenc-
ing on section three, in the same township, and extending to sec-
tion thirty-four, in the adjoining town, having an elevation vary-
ing from twenty to forty fect. '

A third commences in the scuth part ¢f Vevay, and extends in
a northwest direction, nearly through the town, varying from ten

. A -
to eighty feet in height. At the village of Mason, the Sy camore
creck passes through a ridge of diluvion composed of stratified
coarse sand and pebbles, slightly united by a calcarcous and fer-
ruginous cement.
4 ists of timber-

About three-fifihs of the county of Ingham consists of tim
ed land, while the remaining two-fifths are oak openings and
‘plains.  That portion of Eaton county embraced in this report,
consists of timbered lands.

Timber.

The timber upon the less elevated bottom lands extending along
Grand river consists of sycamore, black ash, elm, black walnut,
&ec. Upon the inclined uplands, connecting the bottom with the
table lands, a general mixture of the usual hard wood timber is
found.

The table lands are mostly timhered with the varieties of oak,
beach, maple, lynn, hickory, cherry and whitewood ; with syca-
more, butternut, black walnut and elm on the masgins of the
streams. o

Ingham county occupies a very central position in the state,
and possessing as it docs a rich soil, valuable quarries of sand-
stone and extensive deposites of bituminous coal, it promises to
become one of the most important countiesin the state.
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Soil.

The prevailing soil of Ingham county and that part of Eaton
county lying in township four north, ranges three, four, five and
six west, is sandy loam and loamy sand over an extent of more than
seven-eighths of the surface.  Limited tracts of a stiff lcamy clay,
with occasional hillocks and ridges of fine yellowish sand, occur,
and were observed more cspecially near the small Jakes and
streams.

Beds of sand and gravel arc sometimes seen to alternate with
those of loam and marly clay in such a manner that a field of a
few acres may exhibit almost every variety of soil from a fine
sand to a stiff marly clay.

The art of the farmer may be here put in requisiticn to modify
the natural texture of the different soils and fit them to receive
nutritive and stimulant manures with the greatest advantage.
The stiff heavy clays may be dressed with sand and the light soil
with loam or clay, (marly where it can be obtained,) with a view
to transform, the whole into a loam of such a texture as to make
a pulverulent soil, and yet leave it sufliciently argillaceous to re-
tain a desirable quantity of water. Yard manure, composts mixed
with lime, ashes, and muck of the marshes and swamps, if thrown
into heaps with quick lime and allowed to undergo a more perfect
decomposition, would make a valuable manure for the light soils.
Lime is essential to the fertility of the light soils, and as shell
marl is within the reach of nearly every farmer, it being found in
many of the lakes and marshes, no reason can exist why these
light svils may not be made and retained of the most fertile cha-
racter. 'The marl may be taken from the pit in the fall and win-
ter or at any leisure season, and spread over the land in the same
manner as fine yard manure. Expericnce must determine the
quantity best adapted to each particular soil,

The marly clays of Ingham and Taton counties may be em.-
ployed with advantage on the light soils, for they wiil not only add
consistency to the soil, but will also furnish the necessary lime.

Marshes and Swamps.

Many extensive marshes exist in both Ingham and Eaton coun-
ties, and probably may be said to extend over an area of about
one-ninth of the surface. Many of these marshes have originated
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from the stoppage of water in the streams, having been dammed
by the beaver which formerly existed in the country in great
numbers.

Two marshes of this character commence near the south line
of township two north, range one east. That on the west of the
township, extends in a northeast direction nearly to the corner of
town three, having a length of twelve miles and an average width
of cighty rods.

The one on the east extends north two to three miles into the
adjoining township, having a length of seven miles and an average
width of half a mile.

A vegetable deposite of from one to eight or nine feet thick, fre-
quently tremulous when wet, occurs in many of these marshes.
This deposite is mostly underlayed by marly clay which is some-
times covered fo a slight depth with sand and gravel and in some
instances with shell and tufucious marls. This vegetable matter
being imperfectly decomposed, forms a light fibrous peat.

A large majority of these marshes can be readily drained, and
will, by proper culture, become fertile meadows or even arable
lands. Many of them when filled with water are tremulous.
Most of the swamps and marshes are covered with a luxuriant
growth of sedge, tamarack and cranberry vines.

Springs and Wells.

Most of the springs and wells in these counties furnish water
containing the salts of lime, and constitute what is termed hard
water. The country is generally well watered, though during
the past season, owing to the drought, some portions were nearly
destitute.  Along the vallies of the streams and through the whole
extent of the sandstone formation, water is abundant, rising to the
surface in springs and collecting in the low groands, formipg nu-
merous small streams.

In the township of Onondaga the sand rock occurs at various
depths, and water is generally obtained at the surface of the rock
or by penetrating it a few feet. Many of the springs contain
large quantities of carbonate of lime in solution, which, as the
water comes in contact with the air, is deposited in the form of
tufa or a fine pulverulent marl. When the quantity is small, the
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porous vesicular deposite, called tufa, is found, but when the water
is abundant, or the springs rise in a level tract or swamp, it is de-
posited in the shape of marl.

The most copious springs of this kind are along Grand and
Cedar rivers. Nearly all the small streams, as well as most of the
lakes and marshes (which do not originate from beaver dams)
have their origin in springs.

Thfa water of most of the springs noticed, aside from the lime it
contains, is remarkably pure and limpid, but occasionally chaly-
bfzale springs occur:  The springs last mentioned not unfrequently
give rise to very limited beds of bog iron ore,

Streams.

Grand and Cedar rivers are the two principal streams in Ing-
ham county ; the first watering only a small portion of the wes-
tern townships, while the Cedar, entering on the east, completely
traverses the country,

There are, beside these, numerous small streams varying from
afew links to sixty links in width.

Among the largest of these are the Sycamore, Willow, Mud
antl Deer creeks, and the cast branch of the Cedar river.

It will be noticed by referesce to the map, that all the streams
have a bearing to the north, excepting the few north of the Ce-
dar river.

These streams furnish the country with a tolerable supply of
hydraulic power.

Marl.

An extensive deposite of shell marl was noticed on section fif-
teen, township one north, mngé one west; occuring near the
source of a small stream. It is chicfly in the state of a compact
and beautifully white powder, containing an abundance of recent
shells. The stream before noticed passes through an extensive
marsh, much of which is underlayed by the marl, covered with
peat and vegetable muck, of from two to six or eight feet thick-
ness.

Marl also occurs in a basin shaped hollow, on section thirty-
three, in the town of Leslie.

I was informed by Mr. Woodworth, that an extensive bed of
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marl occurs on section thirty-five, township two north, range one
west. o .

Calcarcous tufa was noticed at several places in the counties,
but not in sufficient quantity to be of any practical value.

Bog Iron.

Several deposites of bog iron were noticed in Ingham county,
which, however, are of not sufficient extel.)t to be of any practi-
cal value. These were in most cascs noticed along the sfreams,
outlets of marshes, and in connection with chalybeate springs.

The most extensive deposite observed in Ingham county, was
on section eighteen, township three north, range two east, In :the
bank of a small stream. It consists of coarse and fine grains,
forming masses in the soil, which is of a sandy ]oz}m. .

A deposite of an argillaccous ochre, was noticed on‘sectxo.n
twenty-two, in the town of Leslie, covermg an area.of four square
rods, and from a few inchesto threc feet thick. It is very unctu-
ous, containing but a small proportion of sand and. gravel: Mr.
Woodworth informed me that he had made use of it as paint, and
found it to answer a good purpose. .

On section eleven, in the town of Stockbridg.e, was notieced a
deposite several Tods in extent, and fronr.l a few inches to one foot
in thickness, varying from a deep to a light re'd color, unctuous,
and containing sand and gravel in small quantity. ‘

Another deposite was noticed at the outlet of a marsh, in the
southwest corner of Onondaga.

~

Crag.

On section three, township four north, range three west, in the
bank of Grand river, sand, cemented with calcareous matter, oc-
curs, and has been mistaken by the inhabitants for a ledge (.)f sand-
stone. It has an elevation of fifteen feet, but is not extensive. .It
is covered with a light colored clay soil.  The sand f:rom which
the crag is formed is considerably extensive, and will afford a
good sand for mortar. ‘

Boulders.

Primary boulders were noticed at numerous points in these
counties, particularly along the strcams, where they occur in great
numbers.
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Boulders occur more frequently upon the surface of the plains
than.on the timbered lands. They are not unfrequently seen in
great numbers upon the summits of the most elevated hillocks
and ridges.

On section thirty-one, township four north, range two east, seve-
ral small angular boulders of light colored limestone, containing
fossils, were seen.

Clay.

Blue and variegated clays, inferior in quality, are not unfre-
quently met with ia Iagham and Laton countics. A variegated
marly clay, of fine texture, was observed on the west side of Pine
lake, and will afford an excellent manure fur the light neighburing
soils.

An analysis of two hundred grains of this clay gave the follow-
ing results:

Carb. lime, 66,00 grs.

Alumine, 120,00

Silex, 14,00
200,00

This bed of clay has been found to be twelve feet thick at a
well on the west side of Pine lake, and to repose on fine sand.

Clay was again noticed on seetion thirteen, township four north,
range two west and two east, io the banks of the edar river.,
This clay contains only a small portion of lime, is free from gravel *
and will afford a tolerable materiul for brick.

Blue clay, confaining gravel and pebbles, occurs at intervals
along the banks of Grind and Cedar rivers.

Clay suitable for brick was observed in the town of Leslie,
near the village of Leslie.  In the town of Stockbridge, on section
eleven, clay that will afford a good material for brick was also
noticed-

Building and F. lagging Stone.

The great sand rock formation embraces the ouly rock found

in plice in Ingham and the north and east parts of Eaton coun-
ties. Luis exposed at many poinis alons the Grand and Cedar

>

rivers, forming in some cases perpendicular cliffs. It is also seen

[H.R. No.23] 10
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at a distance from the river, in the beds and banks of the small
streams. At many points in the county the rock is found covered
by only a slight depth of soil, and it may reasonably be supposed
that as the scttlement of the county advances, the rock will be
found to approach sufficiently near the surface for quarrying, at
many points where it is now wholly unperceived.

Southwest from the mouth of the Cedar river, on section nine-
teen, a compact, grey, calcareous sandstone occurs in the bed and
banks of Grand river.

An analysis of this sandstone showed it to be composed of

Siliceous sand with mica, 60,00 grs.
Calcareous matter, 40,00

100,00

Embraced in this micaceous sandstone is a compact, white,
quartzose sandstone, cemented with lime. Both these varieties
of sandstone will afford a valuable material for building. The
upper portion of the calcareous sandstone is composed of thin
layers, which would answer a valuable purpose as a flagging
stone.

In the southwest partof township three north, range two west,
a sandstone well adapted for building purposes was noticed in the
bed and bank of Grand river. It is regularly stratified, the layers
being from two inches to twelve inches in thickness. It may be
quarricd in blocks of several feet superficial extent. It contains
numerous remains of extinct plants.  This rock is analogous to
the ealcareous sandstone near the mouth of Cedar river.

In the town of Onondaga, Ingham county, on section seven
twenty-cight, and twenty-nine, a coarse, quartzose, micaceous
sandstone was examined, some portion of which will afford a good
building material. ‘

On section thirty-six, township four north, range two east, in
the bed and banks of the Cedar river, a white, coarse graived, mi-
caceous sandstone occurs. 1t is friable when first taken from the
quarry, but hardens upon exposure to the atmosphere.

This outeropping edge of sandstone embraces a bed of bitumi-

nous shale and coal.
An outerop of the sandstone was examined in the bank of Deer
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creek, near the surveyed line of the canal, on section fourteen,
township three north, range one east, Ingham county. This sand-
stone resembles, in appearance, the calcareous sandstone at the
mouth of the Cedar river, is very much shattered, and some of the
blocks have nearly a vertical position.

Sandstone was again noticed on section twenty-two, town of

Leslie, and is apparently well adapted to economical uses. It re-
sembles in texture the sandstone at Napoleon.
- Sandstone of a friable nature was noticed on section sixteen
twtenty and twenty-one, in the town of Vevay, {rom one to two
miles south of Mason. The quality of the stone cannot be well
known until excavations are made.

Sandstone also occurs on Grand river, Grindstone and Coal
f:reeks, in Eaton county, in mural walls of from ten to forty feet
in height, and extends along each of these crecks for the distance
of a mile, and along Grand river for a distance of from one and a
half to two miles, These sandstones embrace a succession of
coul fissile shale and iron ore. They also contain many remains
of plants.

Some portions of the sandstone will afford a good material for
building, as also for grindstones.

On section twelve, in the same township, forming the bed of
Grand river and oceasioning a strong rapid, is a fins grained
andstone cemented with lime, and characterized by the appear-
ance of numerous vegetable impressions.

A good material for building and grindstones, and embracing a
bed of bituminous shale, was noticed in the bed and banks of
Grand river, on section twelve, town one north, range three west,
Eaton county, and section seven, town one north, range two west,
Ingham county. It extends north along the valley of the Grand
river into the adjoining township. It is here overlayed by a thin
bed of coarse red sandstone that has an irregular dip of about

four inches to the foot.

Coal.

The whole rock formation of Ingham and Eaton counties may
be referred to the coal bearing series, and several beds of this ma-
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terial, which may be looked upon as valuable, have been exam-
ined. The level and unbroken character of the country which
brings the rocks but rarely to the surface, together with the dis-
integrating nature of the rock, (the latt.r serving to cover those
edges, which under other circumstances, would be cxposed,) ren-
der it difficult to follow these beds in a continuous manner, but
no-doubt can be entertained but they cxistover a large area of the
counties.

The most extensive beds of coal were noticed in township four
north, range one and two east, in Tngham county, and ranges three
and four west, in Eaton county.

Coal also occurs in the valley of Coal and Grindstone crecks,
and on section three, ten and 11, on (oal ereek.  The coal is here
comprised in four beds, having a thickness of four, ten, twelve
and twenty inches, and neither bed cxceeds two feet at apy one
point. .

It was examined at several places along the table lands, andin
the bed of the stream, for a distance of one and a half miles, where
in consequence of its dip. I was anable to trace it further.

The coal is embraced ina suceession of fissile shales, and com-
pact and friable sandstone, varying in thickness, from five to for-
tv feet. T was enabled to remove several bushels from the differ-
ém localities, that proved to be highly bituminous, and of very
good quality, though oceasional picces were observed slightly
contaminated with iron pyrites. It ignites easily, burns with a
light flame, and leaves only a small quantity of earthy residuum,

The coal on Grindstone creek is a continuation of the coal on
Coal creek, and was traced In the immediate vicinity of Grind-
stone creek, across the eastern parts of section three, ten and elev-
en, wherc a part of the coal had but a thin covering of sail,
making a distance along the stream of one and a half or two
miles. The coal here consists of a single bed, having an average
thickness of eightecn inches, and at no one point, exceeding two
feet. Other beds of small extent, were noticed along the same
stream.

In the north bank of Grand river, in township before mention- -

ed, a thin bed of coal occurs, having an average thickness of
three inches, and not exceeding six inches at any one point. This
coal whichis alsoembraced in asuccession of fissile shale, compact
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and friable sandstone, varying from ten to thirty-five feet in thick-
ness, was traced across section two, three, ten, eleven and twelve,
where in consequence of its being covered with debris, 1 was un-
able to trace it farther.

A bed of bituminous coal, more than two feet thick, of a supe-
rior quality, in town four north, range two east, occurs in
the bed and bank of Cedar river, Ingham county. It was traced
along the stream, for nearly half a mile, where, in consequence of
its dipping below the strcam, I was unable to trace it further.
This coal is overlaved by a broken down sandstone and fissile
shale, varying in thickness, from five to ten fect.  In consequence
of its appearance in the bed of the stream, and the friable condi-
tion of the sandstone, I was enabled to remove several bushels
of coal, which proved to be bituminous and of an excellent quali-
ty, containing but very slight traces of iron pyrites. It is com-
pact, has a glossy lustre, ignites easily, burns with a light flame,
and leaves only a small quantity of earthy residue.

I was informed by Mi. Haden, that in excavating to repair
Mr. Ingersol’s mill, on the north bank of Grand river, in township
four north, range three west, coal was penetrated upwards of a
foot. 'The coal has a covering of coarse sand and pebbles, twelve
feet thick. Some of the coal was examined, which proved not
inferior to that on G:indstore ereck, Eaton county.

I may here be allowed to express my obligatious to many gen-
tlemen, for the information which they have rendered, and hospi-
tality which has been extended to me.

COLUMBUS C. DOUGLASS,

Assistant Geologist.
Detroit, January 23, 1839.
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(No. 5
REPORT

Of Bera Hussarp, Assistant Geologist.

TO DOUGLASS HOUGHTON, STATE GEOLOGIST.

Sir—1In compliance with your instructions, entrusting to me
the geological supervision of the counties of Wayne and Monroe,
I completed, late in the season, a detailed examination of those
districts, the most prominent results of which are now submitted.
It is hardly necessary to add, that as the annual reports are de-
signed to embrace only subjects of immediate utility, considera-
tions of a theorctical nature have heen avoided.

Collections as extensive as was practicable, and which illustrate
the subjects treated in the report, are deposited in the cabinets at-
tached to this department.

In the furtherance of your plans, much attention has also been
bestowed towards a correction of the minute topography of the
country ; a task rendered peculiarly difficult in the older counties,
on account of the imperfections of the original surveys. It is
however believed, that sufficient accuracy and completeness have
been attained to furnish greatly improved maps of this section of
our state.

WAYNE COUNTY.
Topographical Features.

Nearly the whole of Wayne county is included within that por-
tion of the peninsula, constituting its eastern border, in which no
considerable prominences occur, and the descent to the coast is
gradual and uniform. In this county, consequently, if we except
the township in its northwest corner, the general level is varied
only by gentle undulations or isolated sand ridges, forming no
continuous ranges and seldom exceeding the relative height of 20
feet. :

The greatest elevation of coast from Milk river point on the St.
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Clair, down to the Rouge, is about 20 feet ; from the Rouge to the
mouth of the straits 10 feet.

Along the whole eastern border of the county the altitude at-
tained at distance of six miles from the coust varies butlittle from
33 to 86 feet. At a single point only, in the vicinity of Detroit, it
attains to 45 feet above the river; the geueral level of the table
land at this place being about 26 fect.

A portion of this belt, three miles in width, extending through
the towns of Hamtramck, Greenfield and Springwells, falls from
the general level and is proportionately wet. Below the Rouge
this belt becomes intersected by wet prairies, extending over the
west half of Ecorce to the Huaron river.

Throughout that portion of the county comprised in the belt
above mentioned, the streams flow with but moderate current,
have gencrally deep channels. and frequently spread into broad
marshes near their embouchure, and even in high stages of the
water, to the distance of scveral miles inland. These borders of
marsh allavion are frequently many acres in extent ; as at Grand
Marais of Lake St. Clair; on the Rouge, Ecorce, Brownstown
and Huron rivers.

Beyond the belt above described the land rises morc rapidly,
attaining at the western line of the county to about 140 feet above
the straits. The strcams are rapid and furnish abundant water
power.

Two-thirds of the county are flat. heavily timbered lands, pro-
ducing a stout growth of oak, elm, white wood, maple, beech
lynn (bass,) ash, hickory, butternut, black walnut, &c.  Chesnut
is found on sandy ridges in the towns of Dearborn and Van Bu-
ren. The remaining third is undulating oak openings, or plains
interspersed with wet, grassy prairies ; the latter obtaining a pro-
portion of about one-fifth. The proportion of actual swamp is
small, and prebably little or none exists that may not be reclaim-
ed by a course of drainage properly conducted.

Soil, and Agricultural Character.

Clay and sand loams constitute the soils of the timbered land.
These occupy nearly equal proportions of surface and often alter-
nate within short distances. The former derives its character from
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a bed of yellow or brown friable clay, which reposes upon the
extensive blue clay deposite immediately overlying the limerock. -

Clay is reazhed throughout the portions characterized by sandy
soil at a depth of from 5 to 12 feet.

The upper clay has an averaze thickness of 5 feet.  The lower
clay is of a variegated blue color, gravelly, and intersected by
layers or strata of quicksand and gravel.  This clay sometimes
approaches the surface, as in the vicinity of Detroit. Its average
thickness must exceed one hundred feet.

These soils are excellently adapted to agriculture. Silex en-
ters largely into their composition. Both clays generally contain

‘a large portion of lime,* which adds to their fertility. The con-

tained gravel assists to conduct away the surface waters and pre-
pare the ground for tillage, while the retentive powers of the clay
render it little liable to suffer from drought. Thus, while the
sand loams may be cultivated to wheat and other grains, the
greater portion of the clay lands is natural meadow, adapted to
grazing. Its value for this purpose is beginuing to be understood,
and it is probable that were its merits fairly tested by a system
of dairy farming, it would prove productive of a profit to the hus-
bandman second to none in the state.

The sandy oak openings and plains are generally productive.
They possess the advantage of being easily tilled, and are well
adapted to grain and root crops.  Some portions produce good
wheat.  This soil contains only a minute proportion of lime.

_No part of the county can be said strictly to have a limestone
soil. The great limerock formation approaches the surface at
several points in Brownstown and Mooguagon, but is in general
too deeply covered by the clays to allow it to characterize a large
extent of soil.

In the town of Plymeuth a different character of country pre-
vails trom any vet described.  This town and part of the two ad-

* An analysis of 100 g-ains of the clays, taken at random, shewed—
Upper Brown Clay. Lower Blue Clay.
51,59 21,5

Sand and siliceous matter, o

Alumine, 23,95 52,30
Carb. lime, 18,55 13,98
Ozide iron, - 00 1,22
[H. R. No. 23.] 11
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joining, may be considered as lying without the border portion of
the peninsula, in which T have described Wayne Co. as included.

This township presents a surface more rolling, and broken into
frequent ridges. 'They rise often from 60 to 80 feet from the
plain, with a steep declivity, and having no apparent uniform di-
rection. ‘They are composed of gravel associated at the surface
with a clay loam, For the production of wheat, probably this soil
is not excelled.

The boundary between the Jand of this character and the more
Jevel tract which constitutes the whole remainder of the county,
is strongly marked by a low gravelly ridge, the supposed former
shore of the lake. Iis course is southwest through a corner of
the town of Livonia, entering Plymouth belween sections 12 and
18, passing a litile to the east of Plymouth corners ; thence through
saction 83 into town of Cauton, which it leaves on gection 30. As
but a small portion of this ridge is found in Wayne county, a par-
ticular description is deferred to a future report.

Boulders.

o part of the county can be denominated stony. Imbedded
in the clays, and occasionally found arouped upon the surface, are
water-worn boulders or fragments of the primary rocks. A spe-
cies of reddish granite predominates, occurring frequently of
more than a ton weight. Boulders are found in great numbers
in the town of Plymouth, a large proportion being of fossiliferous
]imero‘c‘k. Limestone boulders are also numerous in the bed of
Huron river, sometimes of iarge size. Occasional banks of cobble
stunes were found heaped along its sides, of a size suitable for pa-
ving.

An interesting locality of boulder rocks was met with at Raw-
son’s mills, town of Van Buren.  An excavation in the river bank
had exposed a bed of limestone and clay-slate rocks, thickly de-
posited rear the water’s edge, to the depth of several feet. The
slates were often of two to three feet diameter, of dark eolor, fis-
sile, and containing iron pyrites.

Marshes or Wet Prairies,

Comprise extensive tracts ; they are of generally similarcha-
racter, being low portions of the sandy openings that have been
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subjected to an overflow of water for a sufficient period to allove
a deposition of muck or peat from vegetable decomposition. T hig
peat supports a growth of wild grass, destined to add annually to
its accumulation. Thus what were ponds, become by this pro-
cess extensive beds of vegetable soil, varying in humidity with
the seasons. 'These beds have a depth of from ene to six feet,
and upwards. :

Indications are apparent which prove that very many,at least, of
these peatmarshes had theirorigin inthe labors of the beaver, aided
by the natural conformation of the surface. They cccupy gently
rolling tracts, in which ridges of sandy * openings” and detached
prominences or ilands of ths same are intersected by long buands
of marsh. Nearly all the streams of the border townships head
in these tracts, and it is easy to conceive how the portions now
converted into marsh might have been flooded by the ebstruction
of those natural channels. ‘

If this view be correct, the praciicability of drainage becomes
at once established ; and such conclusion is verified by actual re-
sults. :

The following comprise the principal marshes of the county 2

Abeut fourtcen scctions, two-thirds of which are in the town of
Tamtramek and the remaining third in Oakland county, are of
the character above described s but not more than one-half this
extent is actual prairie.  This yiclds an abundant growth of wild
hay. The marsh is now in the progress of successful drainage.
A thickness of fibrous peat is disclosed, averaging four feet, suc-
ceeded by a subsoil of gray sand, nearly free from uluminous and
vegetable matter.

Prairie of similar character occurs in towns of Greenfield Red-
ford and Royal Oak. It covers 8 scctions, one half of which is
in Oakland county. Comparatively a small portion consists of
dry openings, and one half bears a dense growth of small tamarac.

Tis soil varies in depth from 8 to 6 fect, and is in many places so

charged with water as to be tremulous. It produces large quan-

tities of cranberries, :
Prairies of a different character oceur in the lower part of the

county, over a surface of 46 sections, of which 18 are included in
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town of Ecorce, 11 in Brownstown, 7 in Romulus, and 10 in
Huron.

Branches of the Ecorce and Brownstown creeks meander this
tract.  These, flowing with little descent through lines of level
prairie, are ramified in every direction, and form a net work or
connected chain of marshes over the whole surface. The dry
portions consist of sandy plains, frequently bat little elevated
above the surrounding mavshes, and producing a scattered growth
of yellow and white oaks. They sometimes assume the form of
ridgss, which continue unbroken for many rods, and without any
uniform direction. The marshy portions, which generally pre-
dominate. have a soil of black muck, intermixed with sand washed
from the adjoining plains, averaging 2 to 3 feet in depth. This
is covered by a few inches of light, fibrous peat.  Subsoil is sand.
In a fow instances clav was found approaching the surface, and it
undoubtedly underlies at no great depth.

Wild hay is cut on these marshes in considerable quantities.

According to reports of the Indians, beavers disappeared from
this region thirty years ago. Their numbers previous are said
to have been incredible. _ v

Few trials have been made in drainnge. A shallow ditch, or
even a passage cut through a beaver dam, has in two or three
instances cffected great improvement. T observed vegetables
growing upon a picce thus ditched, and it is said that wheat suc-
ceeds well.

This tract is owned mostly by “non-residents.” Several un-
tenanted houses gave evidence that a few families who had com-
menced a settlement have deserted to more favorite spots,  Ditch-
ing had not been attempted. The expense of this kind of im-
provement. is comparatively small, and I do not doubt that were
less than half the ordinary laborn ¢ clearings” bestowed upon a
course of drainage, these lands, instead of their present little esti-

maticn, might soon be accounted amongst the most fertile in the ‘

state,*
In the southeast quarter of range eight east, town of Huron,
marshes oceupy. it is supposed, two-thirds of the surface. They

*Ditches may usually be cut. of 3 feet wide by 2 deep, for from two 10 four shillings
per rod; perhaps less. The main ditches of the extensive marshes in Hamtramek,
owned by Judge Conant and others, are & fest by four, and cost $1 per rod.
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have a peat soil, averaging two feet, but occasionally much déep-
er and inclined to bog. Cranberries grow abundantly. Branch-
es of Swan creek meander this tract in such manner as to facili-
tate drainage; and the comparatively dry character of a large
portion will render the cost of ditching moderate.

Smaller marshes occur in the couaty, though not frequent,
and of little general account.

Encroachments cf the River and Lakes.

Extensive damage has been occasioned by the unusual height
of the lake waters during several past seasons. From the St.
Clair to Huron river, the coast, which is mostly gravelly -blue
clay, with alternations of sand, has been abraded to such an ex-
tent, since 1833, as toremove the entire line of coast, where un-
protected, several yards to the westward. Along the coast of
Hamtramck, above Detroit, scarcely a vestige of the old river
road remains. Near Milk river point the waters are said to have
advanced inland 150 feet within the past two years. Below De-
troit the depredations upon the coast have been less severe, but
sufficiently so to render a portion of the road below the Ecorce
unserviceable and deprive the already narrow turnpike above of
several yards of its widith. Along the Gibraltar front, at the
mouth of the straits, where the bank is from 6 to 10 feet in height,
ihe waters have advanced 10 feet inland.

This abrasion of the coast has been in progress not only for
the past two or three seasons, but to some extent through the fluc-
tuations of level in the lakes during a much greater term of years.
While the configuration of the straits preserves the Canada shore
in a great degree from erosion by the current, its whole force is
felt upon the western coast; a much greater abrasion being pre-
Yemed only by the low and shelving character of a large por-
tion. :

From the same cause the marshes bordering the shores have
baen greatly extended. Many acres of former arable land, both
in Wayne and Monroe, are now embraced by the waters. Num-
bers of orchards, the growth of a century, have become a prey to
the flood, and families of the old French inhabitants are driven
from homes till now occupied from childhood. The United States
road from Detroit to Monroe has been rendered impassable at no
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less than three points, and the travel forced into other and cir-
cuitous routes.

Leaving to an abler pen the investigation of the causes of this
unprecedented rise, it may not be wniss to notice, briefly, such
remedies as have been tried, or may be propesed to check the
devastations occasioned by it. Should those causes continue to
operate in maintaining the present elevatien of the waters, the
subject will become of vast importance to the interests of this por-
tion of our state. Every foot of coast now suffered to waste
away,involves a loss inuch exceeding that already sustained. The
inconvenience now felt from the diminished breadth of the river
road below Detroit, calls for one of two remedies; either the road
side must be protected by a dock along nearly its whole extent,
or a new and broader road must be opened in the rear and be-
yond such a probable future contingency. The former meihod,
owing to its expense, will, it is presumed, never be resorted to by
public authority, nor by individuals to much extent.

Although the erection of docks is undoubtedly the only perma-
nent protection, more simple remedies may to some extent prove
of avail. Quantities of brush, strewed thickly along the exposed
bank, afford a considerable protection against the direct force of
the waves, and also aid, by the retention of the sand and gravel
brought up, to foim a beach along its foot. A heavy log or
fallen tree, placed at right angles to the shore, serves to accumu-
late a beach, and thus often affords protection.

These remedies are not invariably successful; but they are
easily attainable, involve but small expense, and will be properly
estimated if they tend to prescrve even a small portion of the
wealth of the landholder from the devouring wave.

Clay.

Clay suitable for bricks and pottery, is found at numerous pla.
ces in the county, tsough the value of much of it is deterio-
rated by the presence of lime.  The manufacture of bricks is con-
ducted at several points.

At Springwells a brick yard has been established for several
years. The clay used is from the blue clay deposite, and is tolera-
bly free from grit. The sand is taken from a cap or hil lying
above the clay, with strata of gravel interposed. The bricks
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find a market at Detroit. About 500,000 are manufactured annu-
ally, worth $5 00 per thousand.

A superior elay for brick is found in the banks of the valley of
the Rouge, and several kilus are established in the towns ot Spring-
wells and Ecorce. At a vard belonging to My, Abial Woud, on
the south side of the river, (farm No. 661.) the clay employed is
of a light blue color, free from grit. It improves with the exca-
vation. At depth of six feet, I observed it of a lighter color, some-
times veined with white.  About 800,000 bricks were manufac-
tured this season.

At a yard of Mr. Wood, on the opposite side, about the same
number have been made. This yard has been established three
years. The blue clay is used, and is said not to improve with the
depth. The overlying vellow clay is considered inferior. - A cap
of sand overlies of 2 to 4 feet.

Twao adjoining brick yards have manufactured about the same
number cach ;—an amount this season less than usual, on accouut
of the prevailing sickness.

A fine blue clay appears near the river bank at Flat Rock, from
which brick is made. Its quality is said to be impaired’ by lime.
About 500,000 have been burned.

At Morris, three miles above Mt. Pleasant, a brick yard is
commenced—citay said to be of good quality. The yard is on
the smminit land adjoining the river, at a height of 50 feet.

Two yards are established on the middle branch of the Rouge,
in the town of Nankin. At Wilkinson’s, near Schwarzburg, clay
appears in a stratum running along the bank, and is here two and
a half feet thick. Portions contain too much lime 10 be used with
advantage. Good bricks are manufactured of the clay taken from
the river bottoms, at Swift’s, section 11.

A bed of clay occurs in town of Plymouth, section four, from
which bricks and earthern ware are manufactured. It consists
of stiata of the blue and yellow varieties, underlying probably 8
acres, with an average thickness of 4 feet. A cap of sand, of 2
feet thickness, overlying, is used in the manufacture. Sand and
gravel underlie the bed of clay, which are unfit for use from the
lime contained. The bricks are of good quality ; 100,000 were
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made this season, worth $5 00 per thousand. The pottery ware
receives a good glaze, and is durable.

A bed of clay exists west of Plymouth corners, section 27, It
is sapposed to cover 80 acres. Cunsiderable lime is contained;
500,000 bricks are made frum it each season,

A bed of fine blue ciay exists on scction 11, The above were
the only deposites observed in this township. '

Blue clay appears at the surface in the town of Canton, which
is free from lime,

In the town of Huron a fine blue clay underlies the low lands
bordering Swan creek, at small depih, and frequently comes to
the surface.

The blue and yellow clays make their appearance at every
bluft along the Huron. They are in general very marly and
seldom free from grit. A kiln was erected in a ravine of Woods’
creek, section 36, Van Buren, but the clay proved so calcareous
that the works were abandoned.

Limerock.

The great limerock formation, upon which the clay deposites of
the county rest, makes an cutcrop, or aprearance at the surface,
through the townships of Monguagon and Brownstown. It forms
the bed of the strait near its mouth, as well as a foundation to the
islands.

The most easterly point at which the rock appears above the
Ievel of the wate~, is at Stony island.  This is wholiy constitu-
ted of the rock, covered by only a few inches of soil. Lime-
rock was formerly quarried upon this island, as is testified by nu-
merous pits, but the fractured surface stone only appears to have
been removed.  These fragmentary blocks seldom exceed a foot
diameter, are of a white color, compact, and afford good lime.
The island is but little above high water level, and the pits are
now flooded.

Quarries have been opened at the lower end of Grosse Isle.
The rock makes its appearauce in a slightly elevated ridge, at
some distance from the shore. Trenches are opened for quarry-
ing. in no place more than 5 fect deep. The upper layers are of
a few Inches thickness, removable in irregular pieces of a size
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suitable for rough building. One of the trenches exposes a stra-
tum of 3 feet thickness, for the distance of 300 feet. This stratum
is compact and may be broken out in nearly square masses.

Sulphate of strontian, in large chrystals, is abundant in the up-
per layers. No fossils were discovered.

In section seven, of Monguagon, is a protrusion of the rock in a
ridge, occupying a surface of a dozen acres. Quarries have
been extensively worked, chiefly for lime. The rock is in strata
of from 6 to 10 inches thickness, of gray color, chrystalline, and
eminently fossiliferous.  The quarries have extended to the depth
of 6 feet. The color of the stone decpens into blue, and its hard-
ness increases with the depth. Calcareous spar is contained in
chrystals, lining small geodes and fissures.  Thin layers of indura-
ted bituminous matter, approaching coal, are contained between
some of the strata. The largest masses of stone observed to
be quarried in good condition, were two feet in length by about
eightecen inches wide. Whether larger slabs might not be
obtained by proper care, I was unable to learn. It is fully equal
in beauty to the much admircd building material brought from
Ohio, but its superior hardness renders the dressing and polish
much more expensive.

From 9,000 to 12,000 bushels of lime are manufactured annu-
ally at this quarry.

Limerock makes its appearance in Brownstown creek, one and
a half miles west from Gibraltar, and has been used to a very limi-
ted extent for domestic purposes.

Rock is said to appear at the water’s edge on the lower end of
Celeron island.

Limerock forms the rapids in the Huron at Flat Rock. It ap-
pears in a smooth, almost unbroken bed, for the distance of forty
rods, forming a foundation v+ ahve, and disappearing in
deep water below the mills. The rock is of dark gray color, oc-
casionally porous. A specimen contained hornstone.

Rock was also occasionally found forming the bed of the chan.
nel from Flat Rock till within two miles of Mt Pleasant, and
large tabular masses, but little worn, appeared even farther up,
proving the existence of rock in place at no great distance.

[H. R. No. 3. ] 12
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A very slight general dip inthe limerock of this county, north-
westerly, is observable.

Marl,

The only deposites of shell marl known to exist in this county
in sufficient quantity for economical purposes, are in the town of
Plymouth. The following deserve notice : ‘ .

On scction 22 (at Deacon Purdy’s,) is a small deposite which
occupics two-thirds of an acre. As other beds oceur in the’ town-
ship of similar origin, it may be advisable to notice the circum-
stances of its formation,  Upon a gentle slope a protubcrafxt bog
has formed, which is wet and slightly tremulous. 1t consists of
peat, or vegetable matter, having a depth of about 3 feet. Below
this is found the marl, which has here a thickness of from one to
three feet. It is a plastic substance of a milky gray color, per-
forated.by roots, and may be cut out in masses like clay. The
pl'esenccuof lime is indicated at the surface by a calcareous depo-
site upon moss. '

Beds thus formed originate chiefly in deposition from water of
springs highly charged with lime ; circumstances undf)r V\'Ihlch
tufa, ov indurated deposites of lime, usually occur.  Lime 1.s fa-
vorable to the formation of shells, which are generaﬂy assocxat.ed
in abundance, but do not constitute the bed as when it occupl.es
the former bottom of a lake. Several species of the genus Helix
(snails) are most numerous, with Lymuea, Pl:u.mrbxs, &e. o

As the producing causes are still in operation, .marl existing
under these circumstances may be supposed still in progress of
formation. .

Tight hundred bushels of lime have been manufaf:tured at this
bed, Much of it beautifully white and of good quality.

The marl furnishing this number of bushels was taken from an
area of thrce square rods. Should the deposite cover but half:au
acre, with the depth of a foot, (2 low estimate,) th(,: ausount of lime
it is capable of furnishing would 1)8.21,333 bushels.  Five hon-
dred bushelsof the lime costin the digging and manuﬁlctu.re 57 days’
laBor, Reckoning these as so many dollars, fmd the lime at two
shillings per bushel, (average price,) there wxll.appear a profit of
more than one half the price brought by the article.

On farm of Caleh Herrington, Esq. sections 5and 8, a very exten-
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sive deposite was exposed in digging a drain to remove the water
from a tamarac swamp. At scveral places a pole was thrust into
the bed, without passing through, to the depth of six feet. From
the indications appatent, I am led to believe that the entire arca
of the swamp (80 acres) is underlayed by the marl. It is com-
pact, heavy and plastic. This marl is well adapted to the man-
ufacture of lime, but has not yet been applied to that purpose.

On land of Sylvanus Taft, section 4, isa bed of an acre or more
in extent, with an average thickness of two feet. It is compact
and of good quality. No lime has been manufactured, but much
of it used in its natural state, by the neighbors, for plastering and
whitewashing, is said to have fully answered the purposes of kiln-
burnt lime.

Numerous other indications of marl occuar through the town-
ship. A bed is said toexist on section 27.  Also on farms of Mr.
Holmes and others, probably to a small extent.

A small bed was found on land of Wm. Yerkus, scction 2.

Upon the surface of a knoll at Waterford, a considerale quan-
tity of a dry pulverized marl was observed.

On the farm of Pitz T'aft, on the Base line, within the boundary
of Oakland county, is a deposite which may be noticed in this
connection. It covers two acres, with an average depth of six feet.
It is a tufaccous shell marl, in coarse particles, with a stratum of
tufa underlying, and occurs under circumstances similar to those
of the deposite on section 22, first noticed.

Ten square rods have been excavated, out of which were ma-
nufactured 3,000 bushels of lime of good quality. It sells at three
shillings per bushel.

Assuming the above proportion, the quantity of marl may be
estimated at 31,690 cubic feet.  The amount of lime which the
bed is capable of furnishing at 96,000 bushels.

Marl, in small quantity, has also been found in town of Canton,
section 9.

No experiments have been made in the employment of mar] as
a manure, in this county, nor, so far as I am informed. elsewhere
in the state. This is somewhat a matter of surprise, since trials
of plaster (gypsum) and quick lime are acknowledged to have pro-

duced extraordinary results, It is, however, scarcely known to
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our farmers that marl, or bog lime, may be used with equal profit
while it has the advantage of being obtained at a much cheaper
rate. 1t deserves to be made the subject of immediate and ample
experiment, particularly uponsandy soils and those which are found
to contain but small proportion of that essential ingredient, lime.
This is often the case with the lands in the immediate vicinity of
the marl beds.

Peat.

Peat, or vegetable alluvion, is found in considerable bodies in
town of Ylymouth, overlying the marl, and in the marshes or wet
prairies of Greenfield, Hamtramck, Ecorce, Brownstown and Hu-
ron. These latter deposites have been already noticed under the
head of Marshes.

"The greater proportion of peat found in this county belengs to
the variety called fibrous, being a mere mass of spongy fibres of
grass roots, partially decomposed and elastic to the tread. A
small proportion is of the sphagnous or peat moss variety. Com-
paratively litile is compact, or in a state which would render it of
much value for fuel.

A bed in the tamarac swamp on sections 5 and 8, Plymouth,
to the depth of five feet, was found to consist chiefly of the kind
denominated ligneous. It disclosed a half decomposed mass of
tamarac logs, with moss, roots, &ec. At depth of several feet, I
found entire stumps, trunks and Jimbs of a former growth of tim-
ber, retaining their form, but so soft as to yield readily to the
spade.

The body of fibrous peat which composes the marshes in Ham-
tramek, includes about 1,900 acres, withan average depth of four
feaf.

The adjoining marsh, in Greenfield and Royal Oak, comprises
about 3,000 acres of this deposite, with the same average depth.
Probably a portion of this peat is of ligneous origin.

From 3,000 to 4,000 acres of fibrous peat, with average depth
of two feet, are contained in the marshes of West Huron.

Of the other smaller deposites of peat noticed under marshes no
estimate could be made.

None of these beds of peat have yet been esteemed of impor
tance as an article either of fuel or manure. The wants of our

A .
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population do not demand any present consideration of its value
for the former purpose. But in the latter capacity, it will be
found serviceable and cheap, and it is desirable that fair trials of
it be made. It may not prove sufliciently decomposed for the
purpose until mixed in the compost heaps and consolidated by the
application of quick lime. This disposition of it might be made
with peculiar facility where it occurs as in Plymouth, imposed
upon beds of marl.

Bog Iron.

Deposites of bog ore occur in limited quantities at numerous
places ; their origin being apparent in the presence of highly
ferrugivous soils.

In the township of Greenfield, deposites of ore occupy a consi-
derable extent, chiefly on sections four and nine, where I traced
it at intervals over an area of one half a square mile. It follows
mainly the course of two brooks discharging into a large tama-
rac marsh, on section ten, and embraces the intervening ash
swales. 1t is distributed over this area in beds of a few yards
wide and irregular patches.  The deposite consists of an exceed-
ingly compact bed of a foot thickness, which is broken out in large
masses, and it is mostly of inferior quality, being what is technically
known as an old ore.  This is succeeded by from two to six inch-
es of t. ¢ variety called shot ore, whicn is apparently rich. The
covering of suil is from a few inches to two feet in thickness.
This is by far the largest deposite in the county. Time would
not permit u very accurate analysis of the ores of this county,
but a more detailed account of their composition may be expect-
ed, at a future period, in treating of the other ores of the state.
One hundred grains, however, subjected to a rough analysis,

gave,
Siliceous and aluminous matter, 26.50
Per-oxid of iron, 73.50

100.00

In township of Livonia, section twenty-eight, bog iron occursin
a low, wet swale, which serves as the outlet {0 a series of small
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tnarshes. The bed follows the lowest portion of the swale for
about half a mile, with a width varying from two to four rods,
and a thickness of six to cighteen inches. It consists mainly ofa
bright colored shot ore. Peaty muck overlies, of two feet ave-
rage depth.

Estimating the average thickness of the deposite at one foot, and
its width threc rods, will show a proximate result of 130,000
square feet of the ore.  From the position cf the low grounds fol-
Jowing the course of the outlet, it is not improbable that other
deposites of this mineral may be found below. The ore isa very
rich one, and is well deserving a more cxtended investigation by
the proprictor. :

In township of West Huron, section twenty, isa small deposite
occupying an arca of thirty rods long, by one wide. Tt forms a
compact body six to ten inches in thickness, mostly ¢ dead ore.”

On section twenty-one, a narrow deposite of bog ore occupies
the bed of a small run connecting marshes. It is similar to the
above, and of small extent.

Other indications of ore occur in this township ; probably of
but little account.

Mauch of the soil of the township of Plymouth is found charged
with iron.

Strong indications also exist in the towns of Canton and Nan-
kin, among the wet praivies of Ecorce and along the bottoms of
the Huron, in the township of Van Buaren.

Chalybeate Springs,

occur in several of the above townships.

One in Canton, section 5, has formed a considerable mound by
deposite of calcarcous matter from the water.

A spring, much impregnated with iron issues from the river
bank, near Rawson’s mills, town of Van Buren.

Sulphur Springs,

of considerable strength, occur, but are not numerous.
A very large one rises in thz bottom of the Huron, in the

Wyandot reserve. It occupies a hollow of an oblong shape, 300

feet by 150. The water deposites thin films of sulphur-
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In town of Ecoree, section 2%, is a spring very strongly im-
pregnated. It occupies a basin of 100 feet diameter. This spring,
with the one above mentioned, probably exceeds in strength any
others in the state. They are favorite resorts for domestic cat
tle, as well as for deer and pigcons.

Ou section 20, town of Dearborn, several sulphur springs issue
copiously from the bank of the Rougs.  Their waters also con-
tain iron, which imparts an inky color to surrounding surfaces, by
combination with the characteristic acid of their vegetable por-
tions.

A spring of considerable strength issues from the bank of the
Huron a mile below Flat Rock.

On scetion 29, Brownstown, a spring, strongly impregnated,
rises in the edge of a tamarac marsh, forming a large basin. The
stream issuing is sufficiently large to overspread a considerable
tract. Indications of salt and lime were present.

Strong sulphur springs abound in the neignborhood of the
marshes around Gibraltar. Their vicinity is strongly colored by
a milk white precipitate,

The source of these springs is noticed under the geology of
Monroe county.

Brine Springs.

Springs of brackish water are found occasionally through the
northern and western townships; but their position in regard to
the true saline district of the state, would probably not warrant
the expectation of profit resulting from them in the manufacture
of salt.

Several “licks” were visited in the towns of Springwells, Red-
ford, Canton and Nankin ; but they contain, mostly, the saits of
lime. :

A spring, impregnated with saline matter, rises on the bank of
the Rouge, in town of Redford, section 27. 'The discharge from
it is about 60 gallons per hour.

In an early state of the country, salt was manufactured here
by the Indian and French settlers. A hollow gum was sunk,
which has long since rotted away. Furnaces were constracted
of brick.  An attempt was made a few years ago, at considerable
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expense, to revive the manufacture. The result was the manu-
facture of a sinall amount, half a bushel of which was sold in De-
troit as table salt. Sickness occasioned discontinuance of opera-
tions, which the diminished price of salt has since rendered un-
profitable.

In town of Nankin, section 11, springs occur, at one of which
a well is now sinking preparatory to an attempt at salt manufac-
tare. The excavation has proceeded eight feet, being protected
by a strong curb of wood. T was informed by the proprietor
that an ordinary pail full of the brine produced a gill of saline re-
siduum.

An analysis of 100 cubic inches of water from this spring. fur-
nished in the first annual report of the State Geologist, shewed
38,47 grains of muriate of soda, (common salt) combined with
muriate of lime and other matters, This result exhibits a strength
equal to only one-fourth that of the brine springs at Grand Rapids,
and less than one-tenth that of the springs of the Tittabawassa,
the points at which operations are comwmenced for the state salt
manufacture.

In regard to the conduction of operations by individual enter-
prise, we would refer to the whole subject of brine springs as pre-
sented in that report. It may thusbe seen under what condi-
tions only certain reliance can be had of ultimate success; nor
should it appear surprising that expectations, not the result of a
thorough understanding of the subject, may end in disappoint-
ment.

Water, Wells and Springs.

The county may be considered as in gencral, well watered, by
streams discharging into the straits at intervals of a few miles.
Their waters, like that of the lakes, are soft. The River Huron
alone forms an exception, which passing over limerock and
through marly clays, becomes hard, or charged with lime.

The early French s-iiiers dug no wells. They clustered
about the strcams, and partook from those natural fountains.
The surface waters thus in most cases obtained, and from streams
often winding sluggishly along low and marshy banks, afforded
but an indifferent beverage.

Numerous wells have since been sunk, and with various
success. The thick bed of blue clay which underlies the coun®
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ty at small average depth, though charged with gravel, is not
sufficiently pervious to admit the peroclation of large anderground
streams.  IFor this reason springs do not abound, and a large por-
tion of the water of wells is a mere drainage from the surface.
Some springs, however, exist in the clay district, as on the Bloody
run. They are more frequent and copious beneath the caps of
sand and through the openings, as at Springwells, (La belle
Fontaine of the French,) Mt. Pleasant, &c. on the Huron.

But, though the obtaining of water from living springs through-
out the clay district,is thus in a degree rendered uncertain, exca-
vations for water have been generally successful. Occasionally
copious streams are opened, discharged through seams of gravel
and sand. Usually water percolates slowly through a gravelly
stratum of the clay, and is sweet and pure, and in sufficient quan-
tity for ordinary purposes. Well-diggers assert that such a seam
of gravel, at depth of twenty feet, is very general.

These experiments determine : first, that a reasonable pros-
pect exists of obtaining good water by digging ; secondly, that
a very deep excavation cannot be recommended.

Wells of from five to twenty feot, frequently afford an abun-
dant supply, rising from below while excavations in the same
neighborhood of from fifty to one hundred feet, through a hard,
dry, reddish blue clay, yield no water or are filled from the sur-
face. The boring at Detroit, which extended to depth of two
hundred and sixty feet, one hundred and thirty-three feet of
which was in rock below the clay, failed to furnish the desired
supply. Instances have oceurred, however, from diggings in the
vicinity of the limerock, of a very copious discharge from an un-
usual depth.

Much of the bad effects of stagnant water might be avoided by
occasional cleansing of wells. A fresh sapply should be obtain-
ed by thoroughly draining the well of its contents, whenever an
approach to putrefaction is perceived.

Might not a quantity of lime or charcoal, whose antiseptic
qualities are well known, thrown in, be a useful auxiliary in pre-
serving purity !

No purer water perhaps exists than that of our immense upper
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lakes, the whole body of which passes through the siraits of De-
troit. It is exceedingly soft, and in its under current of slmost
uniform coldness throughout the seasons.

Detroit denied herself the enjovment of this luxury, when, by
an unfortunate policy, the supply that should have been sought in
that volume which flows pure and icy cold in the depths of its
channel, is transferred to the reservoir from the warm, contami-
nated surface, at the docks.

A remedy is obtained by removal of the works above the
city and the substitution of iron pipes for wood ; but it is sug-
gested whether another improvement might not be effected by ex-
tending the supply pipe from its present mouth, at five feet below
the surface, into the deep recess of the channel.

Plymouth, which borders on the flat clay district, is the only
township that abounds in numercus and copious springs of the
purest water. 'Through this tract of broken, gravelly hills, sin-
gle springs occur sufficient to give rise to considerable streams.

Roads.

The importance of good roads to Wayne county, particularly
in the flat clay disirict bordering on Detroit, has been long felt,
and much labor and expense have becn bestowed towards their
improvement. Nor can the valueof a universal highway, passa-
ble with safety and expedition at all seasons, scarcely be over es-
timated. 'The soil of this heavily timbered region, it is true, is
but ill adapted to such roads as are required, but great improve-
ments might be effected in their present management.

The importance of the subject will excuse, in these pages, an
allusion, though necessarily brief and imperfect, to improvements
of this nature ; more especially as such only will be referred to
as impose no additional expense, but occasion an actual reduction
of present outlays to a vast amount.

Heavy taxes are annually assessed for construction and repair
of roads. 'FThese frequently fall into the hands of men who are
ignorant or careless of essential facts, and are appropriated with-
out the oversight of those who are most interested.  Or, a requi-
sition is made upon the districts once or twice a year for personal
services, on which occasion the whole amount of tax is expended,
and the road passes without attention the remainder of the year,
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Instead of this inadequate method, we would advise the ap-
pointment of a road overscer of at least some practical science.
It should be his constant occupation to smooth the ruts and repair
every damage as often as they shall occur. A permanent, uni-
form surfuce should be preserved.  This may be effected by
means of a broad road scraper and a few hands, only, employed
as an occasion requires. The work will then be more effectual-
ly accomplished, and will require less than cne half the time, la-
bor and cost ordinarily expended.

In road construction it should be borne in mind, that a liberal
breadth is favorable to the preservation of a uniform surface. It
removes the necessity for a constant use of the same track ; thus
such portions of the road are avoided from choice as are otherwise
cut into continually deepening ruts and hollows. No small advan-
tage also results in the increased facilities for evaporation due to
a wider exposure to the sun and a more frec circulaiion of air,
as well as in the convenience of ample sidewalks for foot passen-
gers.

The necessity for free removal of water from the side ditches,
by drains, conducting to lower levels, is also an urgent considera-
tion. 'While these are esscential to the perfect accommodation of
the soil to agricultare, it is also evident that if the roads are left
to dry solely by the slow and uncertain process of evaporation, no
continuance of labor can be completely cflectual,

It may be important to consider whether the clevated crowning
given to some of our roads, be not useless as well as expensive, for
the steep sides and uneven draught thus created, force all the tra-
vel into the only safe patli, at the top of the grade.  The Grand
river road, which was thus constructed for a few miles, at great
expense, is probably in worse condition at all scasons than if the
travel were permitted to shift at will over the same extent of
more level surface. A rise of one inch in three feet is thought by
the most skilful road engineers more than sufficient for purposes
of drainage, and it is evident that as ruts are longitudinal to the
direction of the road, an increase of clevation cannot assist to con-
duct off the water which inevitably settles into these convenient
receptacles.

The primary cxpense of the excavation and embankment would
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provide all the moderate applications needed on a flat road for a
great length of time.

The use of brush or logs as a foundation, can be of permanent
service only while a constant solid covering of earth is maintained.
This cannot be effected but by continual oversight and attention
to the considerations above presented.

Possessing, as does the tract of country under consideration,
such slender amount of good materials for road construction, it
may be well to enquire whether the loads of gravel removed from
the river coast and used to fill in the docks, together with the bro-
ken stone and pebbles brought as ballast in vessels, might not be
employed to public profit, particularly in the streets of Detroit.

These hints touch but very partially the improvements suscep-
tible in our roads. We aim only at directing attention to the sub-
ject. Road making has become a science, and to engineers, of
whose profession it is more properly a study, we leave its full elu-
cidation.

MONROE COUNTY.
Topography.

The county of Monroe partakes of the general uniformity of
surface of the eastern border district of the peninsula. This gep-
eral level is here interrupted by no sudden prominences exceed-
ing 20 feet in height. The rise from the lake is graduval and near-
ly uniform, attaining at the western line of the county to about
115 feet. The streams descend with a rapid flow, furnishing nu-
merous mill sites.

Lake Coast.

The very gradual ascent of the coast renders a border of
many acres liable to be overflowed, and has occasioned broad
marshes along nearly its whole extent.

From the same cause, the streams, after flowing with a
lively current, on approaching the coast subside to a level and are
affected by the fluctuations of the lake to the distance of two and
three miles inland.

This joint action of the tide and current has given origin to se-
veral extensive'deltas.  Thus the approach to the city of Monroe,
three miles inland, is through a circuitous channel, among islands
of low alluvion, making a passage of six miles. A cut effect-
¢d by the ship canal, now in progress, will shorten this distance
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one half. The unfavorable impression produced by the Raisin
and other streams, at their entrance to the lake is, however, re-
moved on tracing their course through the rich and varied inte-
rior. .

At least onc half of the whole line of coast presents a border
of marsh, irreclaimable, except at the will of the lake.

The most elevated portion of the coast is at Point aux Peaux
and Stony Point, near Brest. About one mile in extent has here
an altitude of 5 to 8 feet, occasioned by an outcropping ledge of
limerock.

The effect of the surf breaking upon the outer edge of the al-
luvial fields and islands is to accumulate detritus, brought up by
the lake, occasioning sand beaches. These by successive addi-
tions assume the form of ridges, generally elevated about 4 feet.
Beaches thus formed skirt the outer edge of the delta of the Raisin.
A narrow ridge of sand is frequently seen protecting low marshy
tracts in their rear. Ina similar manner a spit of sand, four
miles in length, forms the barrier to Ottawa bay. 'This has pro-
bably a base of limerock, with clay superimposed, which has been
protected from the erosive action of the lake by the cover of sand
at the same time deposited from its waters.

Soils and Timber.

The county is bordered on the east and west by heavily tim-
bered clay lands, having a width varying from two to nine miles.
This timbered tract, on the west, continues into the adjoining
county.

The whole included portion, in width from 8 to 14 miles, and
extending in northeast and southwest direction into the adjoining
counties on the north and Ohio on the south, consists of sandy
“ openings” and plains, with a large proportion of wet prairie or
marsh.

The heavily timbered tracts produce a large growth of oak,
white and black ash, elm, lynn, beech, maple, whitewood, black-
walnut and sycamore, evincing a rich and very durable soil.
Cotton wood is found in swamps, on the western edge of the
county.

The timber of the plains and openings is mostly a yellow and
white oak, often a thin and scattered growth, upon a meagre soil.
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Some clayey and more fertile portions produce hickory, and
through Frenchtown and Raisinville, burr oak and chesnut are
abundant.

The entire county may be said to be characterized by the great
limerock formation, which is found to lie at no great depth
throughout, and approaches the surface in at least twenty differ-
ent places. Beds of clay and sand repose upon it. The former
every where evince the proximity of the limerock by their ex-
tremely marly character and the numerous, imbedded, angular
fragments of the rock.

The outcrops of the limerock are found to lie in several distinct
ranges, extending through the county in a northeast and south-
west direction.  The outer range, commencing at the southeast
corner of town of Whiteford, forms there a ridge or step, having
a rise above the general surface of 15 feet in a breadth of 2 miles.
It passes thence in a nearly northeast course to Brest, occasioning
those intermediate hillocks or protrusions of rock which occupy
areas of from one half to two square miles. At Stony Point it
comes out upon the lake in the ledge before mentioned, and still
further on in the same direction makes its appearance on the
islands at the mouth of Detroit straits and the neighboring shores.

The sccond range, from the town of Whiteford where it ap-
parently approaches the range first moentioned, passes through the
northern part of the town of Ida, in a nearly direct line to Flat
Rock.

West of this range, rock again appears on the Macon river, in
the reservation, and in the Raisin at Dundee.

From all the data that could be obtained, the deposite of blae
marly clay in theintervals between these ranges does not exceed in
thickness 20feet. Upon this rests a brown or yellow clay, similar to
that which overlies the bluc in Wayne county. ¥ It hasa thickness
of 3 to 10 feet. This clay constitates the basis of more than three-
fourths of the soil of the timbered lands. Sand loams occasionally
alterate with it, and in the town of Milan a rich black sand loam
constitutes three-fourths of the soil.

* An angyéi;o'f 105};@5; of Irhcsc clays shewed-—
Upper Clay. Lower Clay.
Siliceous matter, 9,25 23,00

Alunine, 67:25 21‘4:00
Carb. lime, 23,50 31.16
ITron, 00 1,84

100,00 100,00
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The sand of the openings and plains has a depth probably not
exceeding 10 feet on the general level. Its surface is slightly
undulating, and in a few Instances considerable ridges rise abrupt-
Iy, Onc of these was observed bounding the heavily timbered
lands of the town of Erie, succeeded by others having no uniform
direction and varying in height from 6 to 15 feet; wet, grassy
swales intervening. I traced one of them for a mile in a north-
erly direction. A sand ridge borders the prairies in the south-
west corner of Ida. It continues for half a mile in a northeast
course, attaining to 15 feet in altitude, with the breadth of 100,
and terminates by a sudden descent.  Similar ridges may be ob-
served on the plains near Sandy creek, town of Raisinville.

Marshes and Wet Prairie,

characterize the plains, or whole central portion of the county,
comprising nearly one fourth their surface. They prevail under
several modifications, and may be classed as the larger or wet
prairie, occupying frequently an extent of several miles, and the
smaller or swales, seldom exceeding an area of 20 acres. They
differ also in character according to the nature of their substra-
tum. The latter class have generally a subsoil of clay, with a co-
vering of peat or muck deepening proportionally to its extent.
Its average is one foot. They afford a coarse grass, (& species
of Carex,) much relished by cattle.  Where the substratum is
sand, a small wiry species generally prevails, considered of infe-
rior quality. DBeneath this sund stratum, however, clay will with-
out doubt be found at no great depth.

Prairies of much greater exteni oceupy alarge portion of the town
of Tda, the southern part of Summerficld and the castern part of
Whiteford. About five sections of the latter townships are of this
character ; nine sections in Summerficld, and eighteen in Ida. The
soilis a fibrous peat, of one to two feet, and occasionally much
greater depth, generally veposing upon sand. It produces a rank
growth of wild grass but little valued.

These marshes are portions of a connected chain and have out-
lets discharging into considerable streams. Facilities thus exist
for rendering them available 1o agriculture by a proper system
of drainage, and at comparatively inconsiderable expense. The
experiment has been made to some extent in the town of White.

e
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ford, and a tolerable soil for tillage produced. A crop of wheat is
said to have been grown upon the tract known as “ White’s
marsh.” Butit should not be cause for discouragement if several
years are required to test fully the value of such experiments. No
such cause will exist when the nature of the soil to be dealt with
is properly understood.

Similar marshes exist around the head branches of Swan creex
in Exeter, uniting with those described in town of Huron, Wayne
county. They are supposed to occupy one half of the surface of
of the township north of Stony creek.

Small ponds of the lily and other aquatic plants are numerous
upon these prairies. A large proportion of the prairies and
swales are dry only at midsummer.

Peat,

The upper soil of the marshes and swales above mentioned is of
the kind denominated fibrous peat ; an accumulation, simply, of
the annually decaying vegetation. On drying, it will be found a
light spongy substance, which may be reduced to an impalpable
powder ; a character but ill fitting it to become, singly, a fertile
soil.  When, therefore, it occurs unmixed with argillaceous or
siliceous matter, it is to be doubted whether the most thorough
drainage will render it permanently available unless care is taken
to subject it to irrigation at proper seasons, by closing the drains,
and it be united with a proportionable admixture of earths. 'This
admixture may often be effected by bringing up the subsoil by
deep ploughing. The washings from the sandy plains adjoining,
when cultivated, will further assist the process.

A coat of lime sown upon the surface would prove a most use-
ful auxiliary. This would exert the triple effect of absorbing
moisture, hastening the decomposition and bestowing one of the
most important ingredients of a good soil.

The application of this peat to the soil of the plains, much of
which is sterile, would be productive of very important benefit.
To effect this, it ought first to be carried to the manure heap and
there become thoroughly decomposed by mixing with quick lime.
‘When applied, this should be at once ploughed under. The fine
fibre of peat would dry and dissipate if left upon the surface.

‘When the comparative expense of cutting drains to that of
clearing timbered lands, the immediate applicability of these tracts,
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and their utility in furnishing manure to the sterile soil adjacent
arc considered, it will be apparent that the value of these portions
of the county is not over-estimated.

Limerock,

The ranges of this rock before described, have a direction
through the county which corresponds to the Zine of bearing, or
isat right angles to the inclination of the strata. The dip is, con~
sequently, northwest, or northwest by north ; very obvious in the
outer range, and about 5° in amount. '

The color varies from lizht shades of gray to dark blue. It js
mostly compact, but exhibits all that variety of character for
which the “ mountain limercck” is distinguished, This will best
appear in the following more extended notice.

It occurs in the benk of Swan creck, at Newport, and in its
bed for the distance < f two miles above, where to a small extent
it has been quasried for cconomical purposes. The stone is of
dark, gray color.

Stone of a simailsr character appears a mile northeast of Brest,
(section twenty-fi:ur,) and has been quarried to small amount.

At Point wu I"zaux it exhibits a vesicular or slightly oolitic
structure in the lower layers.  Superimposed are four feet of dis-
ruptured masscs, <f a more compact character.

Limerock appears in the bed and bank of Stony creek, at
Brest, where it has been penetrated to depth of four feet. The
thickest stratum opened was of three feet. It has a light, gray’
color, approaciin:s white. It is compact, and some portions  sili-
ceous ; considerable hornstone is contained. The stone is quar-
ried in irregular, small blocks, suited to rough building. :

The ledge appearing at Stony point, resembles fin character
the rock on Swan creek. It contains sulphate of strontian.

Limerock forms the bed of Sandy creek, at distance of two
miles from the lake.

The city of Monrce is underlayed by limerock at depth of
from two to five feet. The rock is quarried to small extent in the-
bank of the Raisin, near the city. Extensive quarries have been
opened in the valley of Plumb creck, half a mile south of the city.

[H. R. No. 23.] 14
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The excavations reach to the depth of nine feet. The succession
of strata passed through presents a variety of characters. The
vesicular limestone observed at Point au Peaux again appears as-
sociated with siliceous portions and compact strata, variegated
with yellowish and blueish spots and veins, having the appear-
ance of veined marble. These bear a tolerable polish, and might

serve for ornamental purposes. At depth of nine feet a stratum

occurs of dark blue color and veined.

The stone is said to improve with depih, both for lime and
building purposes. If this be the fact, it may be advisable to ex-
cavate lower down the creek where, owing to the direction of the
dip, these more valuable strata may be supposed to lie nearer the
surface.

The stone is mostly quarried in angular pieces of small dimen-
sions, but slabs are said to be obtainable of size sufficient for door
and window sills, &c.

Limerock forms the bed of Otter creck, at Winchester, and for
the distance of eight miles above. Itis hard, of a bluish gray color.

Following the range southwest, we find a ridge or hillock
composed of limerock, on sections thirty-one and thirty-two, of
Lasalle, and one and two of township of Erie. It appears over
an area of more than a square mile, having an elevation of about
ten feet above the level on the south. The stone, so far as pen-
etrated, (five feet,) is of a light color, striped, and portions fissile.

Limerock is met with, in the same range, at not less than four
places, in the township of Bedford. In the bed of Bay creek a
small quarry has been opened.

Near the centre of the township it appears twice over surfaces
of two-thirds a square mile. These have been penetrated seve-
ral feet, and are found to consist of a very siliceous rock, compos-
ed of an aggregate of grains of quartz cemented by lime. The
upper portions, which lie in loose masses, are calcareous and are
atone suitable for burning.

At the southwest corner of section thirty, limerock appears at
the surface and in the bed of Halfway creek. This continues at
intervals for a mile west, and in a southwest direction, following
Ottawa creek, to Whiteford, in Ohio. It underlies the inter-
mediate spaces at a depth probably not exceeding five feet. A
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continuation of the ledge may also be traced north, along the
whole eastern border of township of Whiteford. The upper
portions only could be observed, which appeared to be a pure,
compact limestone.

No fossils were found in this range, except Tercbratuola, at
Newport and Stony point.

Another range or series of outcrops passes through the centre
of the county, in a direction parallel to the former. It must be
considered as the overlapping edge of a portion of the limerock
formation, superimposed upon that whose outerop forms the range
first mentioned. This portion of the formation includes several
strata of a very siliceous character, approaching in several instan-
ces, almost to pure sandrock.

Stone of this description makes its appearance six miles north-
west from Monroe, and was traced over a surface of one half a
square mile. It disintegrates readily, where exposed, into a pure
siliceous sand, which may be scen to be composed of well formed
quartz chrystals. Where not discolored by oxides of iron, it is of
a pure white. '

Associated with this stratum is a gray siliceous limestone,
which is fossiliferous.

A similar sandrock appearsin the bed of ihe Raisin, at low wa-
ter mark, section twenty-nine, township of Raisinville, where it
forms a ledge of a foot in thickness. Some portions are beauti-
fully white and are nearly pure silex. It breaks easily and is in-
clined to disintegrate. It has not been used exceptas a scouring
sand.

Near the west linc of section 19, rock appears at the surfce and
has been quarried superficially. Itis a siliceous limerock, of dark
color, and when quarried moist and soft, and may be dressed with
ease to any required form. Owing to its want of compactness, it
may be doubted whether it would be permanent exposed to the ac-
tion of the atmosphere. It has been employed as a building ma-
terial at Monroe.

Opposite Lawrence’s mill a smooth ledge of limerock forms the
bed of the Raisin, and a quarry has been opened on the upland
several rods south from the river. The latter furnishes a siliceous
limestone, varying in color from a light to a dark mixed grey.
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In a southwest direction from the above, in town of Ida, rock
is found at the surface over a small area, o section four. A su-
perficial stratum only has been quarried, of a foot thick, which is
said to afford superior lime.

On scction sixteen a siliccous limerock appears in the bank of
a small pond and has been opened to depth of four feet. It re-
moves readily in slabs thres feet in length with thickness of four
to six inches.  Color light ycllowish gray.

A vesicular limerock formsthe bank at the head of Ottawa lake,
town of Whiteford. It affords excellent lime.

A compact limeroci also appears in an ialet at the foot of Otta-
wa lake and has been quarried for lime. Portions are siliccous.
Considerable calcareous spar is contained.

West of the range just described, limerock makes its appear-
ance on the Macon river just above its mouth, and forms its bed
for a mile. It has been quarried extensively, but the excavations
have not penetrated below the first solid layer, a depth of eighteen
inches. It is mostly of a dark gray color, sparry, approaching a
chrystalline texture, and abounds with fossils. Portions give out
a very strongly bituminous odor. The stratum exposed is very
continuous and has been removed with wedges in pieces 10 feet
in length; but the blocks are apt to sever under the chisel.
From this locality are said to have been furnished, the caps and
sills for the court-house at onroe. It will compare in appear-
ance Wiyh the much admired Ohio stone. This locality is said to
afford the best lime in the county.

Rock of a similar character forms the bed of the Raisin at Dun-
dee,

_ Lime.

More or less has been manufactured at most of the localities of
limerock above mentioned.

Three kilns are maintained by the quarries at Plumb creek.
Probably 900 or 1000 bushels are made annually.

At the quarry on section 19, Whiteford, 5 kilns have been burn-
ed, of 500 bushels cach. '

At the Macon quarry eight kilas have been burned, of 800 or
1000 bushels each, which sells at Tecumseh for four shillings per
bushel.

i A2
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Sand.

The only locality, particularly worthy of mention, is that of the
disintegrated siliccous rock found, as before noticed, in Raisinville
on the farm of Mr. Thos. Colwell. This bed was noticed by the
State Geologist in his report of last year. It is mostly pure silex,
and for the manufacture of glass, superior to any yet found in the
state. A specimen of glass manufactured from it, in the possession
of the proprietor, was unusually transparent and free from
flaws.

Much of the sand of the plains in this vicinity, and even as far
down as Monroe, is intermingled with white siliceous grains from
this rock.

Clay.

The clays are in general too calcareous to be used with advan-
tage for bricks or pottery. The upper brown or yellow clay is
least so, and may be found conveniently for brick at numerous
places throughout the county.

The manufacture has been conducted extensively at French-
town, opposite Monroe. But few were made the past season.
During the season previous, so far as could be ascertained, about
1,600,000 were burned at the several kilns. The clay is impure
from the lime contained.

A single kiln of bricks has been burned at Brest.

At Mr. White’s yard, Newport, 100,000 bricks have been
burned. The first two feet of the clay only is sufficiently free from
calcareous matter to render it fit for the purpose.

Attempts were made at two places in the town of Dundee to
manufacture bricks, but were abandoned from the cause alluded
to. Good bricks are said, nevertheless, to have been'made from the
clay on Saline river, in the town of London. ~ All the clays in this
region, that were tested, gave very strong indications of lime, so
much so as to deserve the appellation of marly. As the clays,
even in proximate situations, often differ much in this respect, it is
important to test them with a simple acid. Good vinegar will
answer an ordinary purpose. Clay may, no doubt, be found con-
siderably pure ; besides that expense and disappointment may of-
ten be spared by a previous knowledge of the character of the ma-
terial employed.
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Marl.

A bed of shell marl (bog lime.) underlies the marshy tract bor-
dering the lake, near the city of Monroe. It has been penetrated
to the depth of a foot by ditches, for a considerable distance. The
deposite has probably a thickness of several feet, and apparently
underlies the whole continuous tract of marsh, an extent of about
a square mile.

A tufaccous marl is also deposited in considerable quantities by
springs in the vicinity.

In town of Execter, section 7, amarl is said to have been plough-
ed up, dry, and crumbling on exposure. '

A deposite of shell marl was observed in town of Ash, (fown 6
south, range 9 cast,) scction 9. It occurs in a marshy swale,
overlayed by 2 feet of muck or peat. The bed is about a foot in
thickness and occupies an area of an acre. Similar swales are
numerous throughout this section as well as in other parts of the
county, and the proximity of the limerock warrants the conclusion
that beds of marl may be found deposited on low spots, charged
with springs. )

The economical use of these marls has been noticed under the
report of Wayne county. Probably many of the clays may be
found approaching so nearly to marl as to be of great value as a
stimulant manure to sandy soils. '

Sulplur Springs.

Two miles below Monroe, near the marshy border of the lake,
several springs issue from an immense mound. They are strongly
impregnated with sulphur, and form thin white deposites of that
substance. This mound occupies an area of 4 to 6 acres, rising
about 10 feet above the general level. Tis surface is wet and
boggy. This mound is evidently a deposite from the water of the
springs, which running through crevices in the great underlying
rock formation, becomes highly charged with lime, and on ap-
proaching the surface deposites thatsubstance cither in a soft plas-
tic mass or as a coating upon the moss and surrounding vegetation,
Thus marl and tufa result.  This process may be observed now
going on. Large quantities of moss, still alive, are covered with
a thin calcareous crust. A mile further south are numerous
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smaller mounds of similar origin.  One of these discharges a con-
siderable stream from a spring occupying a large cavity in the
centre. Here a foot thickness of white marl is disclosed, over-
layed by two feet of crumbling tufa.  The spring boils up through
a cauldron of calcaveous and vegetable matter, into which a pole
may be thrust many feet. This mound is circular, 100 feet di-
ameter and 6 feet high.  Most of the other mounds consist of a
very indurated lime, or tufe.

The famous sulphur spring in the Bay seitlement, emerges
from a low mound of similar formation, situated in the edge of the
large marsh bordering the bay. It occupies a circular basin of
150 feet diameter by 45 decp. A strcam flows from it which at
its head is 10 feet wide and 3 decp, and has a considerable cur-
rent. The odor of sulphur may be perceived at distance of half
a mile, though the water is not of extraordinary strength. A
bathing-house was in contemplation at this place, but the unusual
rise of the lake caused an abandonment of the project.

Springs occur in great numbers on Sualphur creek, town of La-
salle. They occasion mounds of the same character as those near
Monroe, and discharge considerable streams. A few of these
united, formeily supplied a miil.

In Raisinviile, section 19, is a strongly impregnated spring, dis-
charging water sufficient to form a brook.

Another, on section 25, forms the head of Plumb creek.

A spring of moderate strength issues from the margin of the
Raisin, half a mile below Dundee.

A strong spring of sulphur and iron is said to be found on Stony
creek, town of Exeter, section 21.

On Swan creek, town of Ash, are springs impregnated with
sulphur and iron. One on scction 36 ascends in a curb several
feet above the level of the stream.

Thesz springs all afford a copious supply, and are unaffected
by a drought which renders diy the channels of neighboring
streams. This fact, with that of their rise above the level of sur-
rounding waters, and their strong impregnation with the minerals
sulphur, lime and iron, proves that they have distant sources and
that they proceed from great depths below the surface.
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Streams and Springs.

This cpunty is intersected by a number of considerable streams,
following a parallel course to the lake ; but small branches do not
abound, as in a country of more broken surface. Most of the
streams supply a hard water.

Water is obtained generally without difficulty from wells and
springs affording a good supp]y,'extremely hard. 1tis oceasion-
ally impregnated with sulphur and iron, owing to the proximity
of the limerock.

Several wells in the towns of Ash, Lasalle and Ida, sunk
twenty feet, to rock, opened veins which filled them suddenly,
causing them to overflow.

Wells on the plains which do not descend to the clay are gene-
rally soft ; so that by proper precautions water free from lime
may be obtained in those situations,

Bog Ore.

Several deposites of this mineral occur in the neighborhood of
Petersburg and Dundee. The ore is much mixed with siliceous
matter, and none of it ean be considered of the best quality.

On scction nineteen, township of Summerfield, ore is form-
ed on the borders of a marsh of about ten acres. The marsh is fed
by springs and is unaffected by droughts. The ore is deposited
in loose, amorphous masses, mingled with shot ore. The sandy
soil of the neighboring plains is much mingled with particles of
shot ore resembling fine gravel. Several hundred loads might
be obtained from this locality.

On section twenty-five, ore was discovered in digging a trench
through a marshy swale. It is found over about an acre, prin-
cipaily disseminated in the state of shot through the sandy peat
soil, in a stratum not cxceeding six inches thickness. In the dry
border some heavy mamillary ore is found, in loose pieces, some
of which weigh several pounds.

On a neighboring farm ore of a similar character was thrown
outin ditching. A few loads might be obtained.

Swales similar to the above abound, and other Ilocalities of ore
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will no doubt be found whenever sufficient inducement shall be
offered for its search. )

Numerous indications of bog iron {vere seen in township of
Bedford. No valuable deposite came under my observation. .A
locality is said to exist, supposed to be in quantity, on section
three, (township nine south, mngc? seven cast.)

Indications also exist in township of London and elsewhere.

A bed of sandy red ochre is found on se.zction twenty-one, Bed-
ford, covering about three square rods, with a depth' of from one
to three feet. It is immediately unde‘:rlayed by limerock. A
small quantity has been applied as a paint and tolerably answers

the purpose.
Boulders.

Numerous water-worn fragments of the primary 1'0(?ks are
found lodged on the limestone hillocks, and accompanying the

ranges of limerock throughout the country, but seldom occur else-

where upon the surface. Similar boulders are found imbedded in

the blue clay deposite. o .
A laroe boulder from the limerock formation was noticed on
o

section four, township of Milan.
Phenomena accompanying the Limerock,

Sink-holes—In the township of Whiteford occur a numb'er o’f
those bowl-shaped depressions, known by the name of “ sinks.
The largest that came under my observation is near the.northeast
corner of the township. This immense basin occupies nearly
one hundred acres, and at the centre is about fifteen feet below the
oeneral level. T found the bed to be composed of layers of blue
;lay and sand, covering at a slight depth limerock. .

These sinks derive their name from the fact of their being col-
lects for the waters of the surrounding region, which are here ab-

sorbed ; no outlets being discovered. The waters no d(iUbt dis-
, | t is sta-

appear in a cavernous aperture of the limerock below. a;
ted, on good authority, that when the large sx.nk is filled, a whirl-
pool may be seen of suflicient force to draw in rails floating near

the vortex.

[EL. R. No. 23] 15
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Marks of Diluvial Action.—Upon the surface of the broad, flat
ledges of limerock at Poipt au Peaux, was observed a beautifu]
exhibition of the grooves and scratehes supposed to be occasioned
by attrition of hard bodies moving in a strong current. These
have a uniform direction, north 60°© east,

In some instances
the surface has been worn to a fine po

he su lish, which imparts a beau-
tiful light color to the stone, and exhibits the markings as fresh in
appearance as if done yesterday.

A. similar phenomenon is observable at Brest, and s a fine illus-
tration of the course and moving power of the current. The
§urface, about twenty square feet of which is exposed, is undulat-
ing and worn into curves. Two directions are here observed of

 the furrows, on contiguous portions of the same ledge ; north 50 ©
east and north 65° west,

Facts of this nature, which singly are of little importance, are
floted because they have a bearing upon the results of scientific
Inquiries ; a consequence which, though for a time unheeded and

“ darkly hid,” tends to throw clearer light upon the ultimate plan
of useful economy.

My acknowledgments are due to many persons in the above
counties for hospitalities and assistance rendered in the prosecu-
tion of the survey.

BELA HUBBARD,

Assistant Geologist.
Detroit, January 26, 1839.
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GLOSSARY

Including most of the Geological terms used in these
reports from Lyell’s Geology, and other sources-

Alluvial. The adjective of Alluviam.
 Alluvion. A synonim of Alluvium,

Alluvium. Recent deposites of earth, sand, gravel, mud, stones
peat, shell banks, shell marl, drift sand, &c., resulting from causes
now in action. This term is generally applied to those deposites
in which water is the principal agent.

Alum rocks. Rocks which, by decomposition, form Alum.

Amorphous.  Bodies devoid of regular form. )

Amygdaloid. A trap rock which is porous and spongy, with
rounded cavities scattered through its mass. Agates and simple
minerals are often contained in these cavities.

Anthracite. A species of mineral coal, hard, shining, black, and
devoid of bitumen.

Anticlinal. An anticlinal ridge or axis is where the strata
along a line dip contrariwise, like the sides of the roof of a house.

Arenaceous. Sandy.

Argillaceous.  Clayey. .

Augite. A simple mineral of variable color, fromblack through
green and gray to white. It is a constituent of many volcanic
and trappean rocks, and is also found in some of the granitic
rocks.

Avalanche.  'This term is usually applied to masses of ice and
snow which have slidden from the summits or sides of mountains.
It is now also applied to slides of earth and clay.

Basalt.  One of the common trap rocks. It is composed of
Augite and feldspar, is hard, compact, and dark green or black,
and has often a regular columnar form. Thé palisades of the
Hudson show the columnar aspect of trap rocks. The Giants’
Causeway is cited as an example of Basaltic rocks, and the colum-
nar structure is there very strikingly displayed.

Bitumen. Mineral pitch, which s often seen to ooze from fossil
coal when on fire.

Bituminous Shale. A slaty rock, containing bitumen, and
which occurs in the coal measures.

Blende. Sulphuret of Zine. A common shining zine ore.

Bluffs. High banks of earth or rock with a steep front. The
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terin is generally applied to high bay, ing t
. i , 1 banks formin i
a river, or river alluvions. 5 § the boundaries of
got%ozdal. Resembling a bunch of grapes in form
L Z?m-? . I}{oclcs which have been transported from a distance
and wor 0114 ess rounded by attrition or the action of the weath.
diéén 1 ey ;e upon the surface or loose in the soil, and generally
loe rom the underlying rock in the neighborhood. ’
(rethixe‘cgza.]_ A rock composed of angular fragments cemented to-
g CUZ y lime or other substances.
. rin(ir 5 f’zzter.‘ A German term for depositions of limestone from
p();lc’ aud waters which contain this mineral in solution.
Calc(a{epus Rocks. A term synonymous with limestones.
¢ bu eous Spar. Crystalized carbonate of lime. '
Cozrbon.Zf The(}combusnble element of coal
arbonates.  Chemical com ini i
Carbo *al compounds containing car i
Whg':h 1s composed of oxygen and carbon. § carbonic acia
fm bonic Acid.  Anacid gaseous compound, incapable of sup-
porting combustion, and deleterious to animal life. It is common
:Ir]l (éi:;zz and We“? gnd mi{ny incautious persons lose their lives
onsequence of descending, without first ining i
! I s ascertaining it S
ence by letting down a lightor ‘ & whors &
y letting a lighted eandle. Man ez i '
candle will not burn freely, cannot five where a
I.Ca’la[b?ny”erqus. Coal bearing rocks. This term has been a
‘;])V;ﬁCho orrtngtlons blelongl ng to anancient group of secondary rocl&:
contains coal.  The term is now i ‘ 1
: ’ ] ; used in a more enlarg
sezgtl,, and may be applied to any rocks containing eoal ged
& ]z(llybeax. Impregnated with iron. )
hert. A siliccous mineral ing C
' _ » approaching to chalcedony, fli
andC!]]clnnf;tone. It is usually found in Iimesgtone ony flint
Clllorz.t(_;‘. “A soft green scaly mineral, slightly unctuous
Cll' olz"zttzc mlaif. | Slate containing chlorite. .
tnstone. A slaty feldspathic or basaltj i i
as i
norous when struck, b i rock, which js e
; .
]C?eavaga’ The separation of the laminae of rocks and mine.
{a Shm clser tam constant directions. They are not always parallel
(s} tCe ]; anes of.strauﬁs‘,atlon, but are often mistaken for them
. oal _formation. Coal measures.  These terms are consi.der
eer gseycnoc;ljréymous, zlmd rt}eter to the great deposite of coal in the old-
§ ary rocks, which has been called the « ]
presocondlry rock s lec the “ independent coal
. e are, however, deposites of carh
ter in all the geological periods, { thom. misht o
geological periods, and several i
be called coal formations. ’ of them might also
Conformable.  When s
on le, n strata are arrs
er, like the leaves of g book( the; aarll*;ns%f(? ?grggel o ? b (l))th-
@ the leaves , conformable.
Other St}l)dtd lying across the edges of these may be conforn?ag?e
among themselves, but unconformable to the first set of strata
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Conglomerate, or Puddingstone. Rocks composed of rounded
masses, pebbles and gravel cemented together by a siliceous, cal-
careous, or argillaceous cement.

Cretaceous. Belonging to the chalk formation.

Cropout and out crop. Terms employed by geologists and
mining engincers, to express the emergence of rock, in place, on
the sarface of the carth at the locality where it is said to crop
out.

Crystaline. An assemblage of imperfectly defined crystals,
like loaf sugar and common white marble.

Delta. Alluvial land formed at the mouths of rivers.

Denudation. A term used to express the bare state of the
rocks over which currents of water have formerly swept, and
laid the rocks bare, or excavated them to form valleys of denuda-
tion.

Deoxidize. To scparate oxygen from a body.

Detritus. Broken and removed portions of rock which have
been operated upon by waters or the atmosphere ; frequently
transported by currents to great distances.

Dykes. A kind of vein intersecting the strata, and usually fill-
ed with some unstratified igneous rock, such as granite, trap or
lava. These materials are supposed to have been injected in a
melted state into great rents or fissures in the rocks.

Diluvium and Diluvion. Deposites of boulders, pebbles and
gravel which many geologists have supposed were produced by
2 dilavial wave or deluge sweeping over the surface of the earth.

Dip. Where strata are not horizontal, the direction in which
their planes sink or plunge, is called the divection of the dip, and
the angle of inclination, the angle of dip.

Dolomite. A magnesian limestone belonging to the primary
class. Tt is usually granular in its structure, and of a friable tex-
ture. !

Dunes. Sand raised into hills and drifts by the wind.

Earth’s Crust. The superficial parts of our planet which are
accessible to human observation.

Eocene. The strata deposited during the oldest of the tertiary
epochs, as, for example, the Paris Basin.

Estuaries. Inlets of sea into the land. The tides and fresh
water streams mingle and flow into them. They include not
only the portion of the sea adjacent to the mouths of rivers, but
extend to the limit of tide water on these streams.

Eaxuwvice. In Geology, fossil remains.

Fault. A dislocation of strata, at which the layers on one side
of a dyke or fissure have slidden past the corresponding cnes on
the other. 'These dislocations are often accompanied by a dyke,
They vary from a few lines to several hundred feet.
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Feldspar.  Ope of the sjmy ple minerals, and, next to quartz, one
of the most abundant In natre,

erruginous.  Copgy ining
Fluviatile,  Belope:
1

Formation, A
particalar periog

)
iron,
SINg 1o a river,

group of rocks which were for

med during 5 ‘

710G, or which are referred to 4 common origin, ;

*Fossils, " Tpe Temains of animals and plants foupg buried ip f
the earth, o enclosed jp rocks,

Some of th
change, others are petrified and the
Matter; some |

Whl.k? others }

€se are byt slightly
Crganic replace by minera]
1ave decayed and Jofy the impressiop of the bodies,
1ave been formeq by minerq] matter deposited jp the
3 ay of the Organic body, These last are
called ¢y, The term petrifaction s applied to these cases in
which organic matter hag been replaceq by minera] substances,
he form ang structure of the original hody both remain, In casts

the exterjor form alone g preserved, Fossilg are also calleq or-
&anic remaing,

ossiliferoys, Containip
dena.  Ap org of lead cop Posed of lead and gy
arnet, A simple mineral, which ig usua
lised. It js abundant IMost primitive rocks

neiss. A Stratified Primary rock, com
terials ag granite, byt the micq is distriby
which give j; 5 striped aspect,
code, Geodiferous,
nerally lined vw

Iy organic 'emains,

Iphur,

liy red ang crystal.
posed of the same g, -
ted in paralje] layers,
Geodes are smal]
ith quartzose oy cale

Geology, Science which }
structure of the earth, (]

manner in which th
and it conside

Cavities ip rock, ge-
areous chrystals.
138 for jts object to
1€ materials of which it ig Composed, the
iese are arranged, wigp regard to each other ;
s the action f all naturg] Causes ip producing
Changes, such g the effoots of frost, rain, floods, tides, Currents,
winds, earthquakes apqg voleanoes,
“eonomical Geology vefors to the g e

facts and observationg ., the wsefy] Purposes of civilize life,

Granite. A, iistratified rock, Composed generally. of quartz,
feldspar and mica, and is usually associated with the oldest of
the stratifio( rocks,

Graywact, Grauwacke,
rocks; byt

the term has |
names will pr,

recnstone,

Pplications of geologica]

A group of Strata in the transition of
been sp indcﬁnitely applied, that other
bably pbe substituted.

A tra P rock, com posed

of hornblepde and feldspar.,
A coarse-grained sandstope,
Gypsum, A minery),

Composed of gy]
extensively used yq a stimul

phuric acig
and plastey casts, &c.

and lime, apq
ant manure, gang for m

aking stuceo
t1s also caleq Plaster of Paris.
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< d
3 » black color, an
blende. A mincral of a dark gclecn or '
n . : ﬂ ‘ oo
Horn constituent part of greenst onching to fint in it
" oty A siliceous mineral, appro
Hornstone. silic o
‘ i iti ‘here they were for
character. ir ori 1 position where ¥ wore formed,
] r original p vhere t ¢ fomn
o i In’l‘tﬁgl’thin Tavers into w}hmh strata are s
inae. 3 el | ' -
Lz?i?éﬁlihey o T ‘pi};}lcle Depositions formed in an
tow trine. Belonging to a ake. Depositions poion
Lacus | as modern lakes, are ca oasitine deposites.
O ot aft is the removal of a por tlonhe and dowr, wraton
LandSZIJ?- It is in consequence of t )O;;t e Saperio
anenth, it ither washes away the fu][)} ort of the superin-
o . gi so saturates the materials, tha 3
cumbent mass, ’ ‘ e
| 1 rsection o P
slippery ]F‘)‘alsgte.{"ing 1s the direction (})]f the mtersect
e ¢ it I f the horizon. red o a
Larally 1 ; verted In
o e s Wth 511(;1}1turally carbonized and con
Lignite. ood n
i rth.
i coal in the ear hore.
kml(fit(;gml Belonging to th;: shglshv | -
tl. s N f sand an ay. , carly ver
T EA mlx{;?el;t ’ A rocky cliff with a face nearly
Mural Escarpment. H -
1 small seom
e Wal'll.l A surface studded with smooth g
nillary. lod @
.Mﬁ:?os ]ikej the swell of the b)mf;sft he clophant,

Of]SJ} g noth. An extinct spec'x{],s )f the clephant. of T is lés?i_

LMoL, \ ‘ - oo - :
cstom, its senifiention | -h more exlended,
]lfarl-_ By }glsggitom, its ;g111ﬁcation ISA m:]t(i‘rlxlmlaﬁng ctended,
aly imphed: i (’};'Il s:ubstances, which adkdilkmaﬂs, ing or forti

o] A e l”é"horo are clay marls, shell o

lzing manure !

‘ ini 3 te of lime.

o ay containing carbonate od 10 the ele.
JW(lTZ?/dClay. Acgié?;us of exti;ct fogs%l ammfag}sleal(llrmders o cle-
st 7 lled from the form o ¢ grinder t

. oo ical man ary crests.
phan. .ThC}f oo S?overed with co*:ngal ma}mnilalam)ifneml -

b SU};?]CCS ;ncral raass in which a simp
Matriz. cm o o ‘ i

s S matrix or & ] resembling .

bediee, lSh(,a_Hf:;j t A fossil extinct quadruped g
Megatherium. A e
n ks ¢ sed of sand, pe

gal%tdl_c ]S IOt?t;aZ origin, Rocks of. E;{oc.,ks E;)ﬁt}};gem T sand. pobbles
iragme lled, to distingu : n 1
x live texture, whi y shemical origin.

or .ffragmg?}tfss’m?hne texture, which aleggifl 1(13;2 e e agd

uniorm ¢ . : . 1 havﬂl(r a ning su I T d

. L into s in el caves or scales.
D { 1[? isxir:glpelit into very thin clastic Lcaves 0
’ acale i iss are mica. . y
faﬁﬁglet scales zijn granite agd glneltsi?Ci 2d oot helonging tobthi Png
" { the stra > g | o
eros ene i erized by
Mwal 'Slaie.lt 1(5) r;}:enerallv fissile, and is charact
mary class. 2 3
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composed of mica and quartz, of which the former ejther predo-
minates, or is disposed in layers, so that its flat surfaces give it
the appearance of predominating. :

Miocene.  Onc of the deposites of the tertiary epoch. It is
more recent than the eocene, and older than the pliocene.

Mollusca.  Molluscous animals.  “Animals, such as shell fish,
which, being devoid of bones, have soft bodies.”

Mountain Limestone, “A series of limestone strata, of which
the geological position is lmmediately below the coal measures,
and with which they also sometimes alternate.” :

Muriate of Soda. Common salt,

Nephthe, ™ A fluid, velatile, inflammable mineral, which is com-
mon in volcanic districts, and in the vicinity of the salt springs of
the United States.

New Red Sandstone. “A series of sandy and argillaceous,
and often calcareous strata, the prevailing color of which is brick
red, but containing portions which are greenish grey. 'These oc-
cur often in spots and stripes, so that the series has sometimes
been called, the variegated sandstone. The European, so called,
lies in a geological position immediately above the coal mea-
sures.” ‘

Nodule. A rounded, irregular shaped lump or mass.

Old Red Sandstone. A stratified rock, belonging to the car-
boniferous group of Furope.” 4

Oolite, oolitic. ““A limestone, so named, because it is composed of
rounded particles like the roe or eggs of fish. The name is also
applied to a large group of strata characterized by peculiar fos
sils.”

Organic Remains. Sce Fossils,

Orthoceratite.  The remains of an extinct genus of molluscous
animals, called Cephalopoda. The orthoceratites are long,
straight, conical chambered shells. v

Out-crop. See Crop out.

Oul-liers. Hills or ranges of rock strata, occurring at some
distance from ‘the general mass of the formations to which they
belong. Many of these have been caused by denuadation, having
removed parts of the strata which once connected the out-liers
with the main mass of the formation.

Oxide. A combination of oxygen with another body. The
term is wsually limited to such combinations as do not present ac-
tive acid or alkaline properties.

Palacontology. A science which treats of fossil remains.

Pisolite. A calcareous mineral, composed of rounded concre.
tions like peas. '

Pliocene.  'The upper, or more recent tertiary strata. This

I
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group of strata s divided into the older and newer pliocene
rocks. ] . )

Petroleum. A liquid mineral pitch.  Itis common in the re-
gion of salt springs in the United States. . . .

Porphyry. A term applied 10 every species of unstratified rock,
in Which detached crystals of feldspar are diffused through a com-
pact base of other mineral composition.

Productus.  An extinct genus of fossil bivalve shells.

Plustic Clay. One of the beds of the Eocene period.  The
plastic clay formation is tostly composed of sands with associate
beds of clay. A

Pudding Stone. See Conglomerate, ] )

Pyrites. A mineral, composed of sulphur andiron. Itis usu-
ally ‘of a brass yellow, brilliant, often crystalized, and frequently

mistaken for gold. )
Quartz. A simple mineral, composed of silex. Rock crystal

is an example of this mineral. ,
Rock.  All mineral beds, whether of sand, clay, or firmly ag-

regated masses, are called rocks. )
gl?Sz’jal)idstone. A rock composed of aggregated grains of sand.

Saurians. Animals belonging to the lizard tribe.

Schist. Slate.

Seams. « Thin layers which separate strata of greater mag-

M b
mtggft;nr]ary Strate. ¢ An cxtensive series of the stratified rocks,
which compose the crust of the globe, with certain characters in
common, which distinguish them from another series bek’)’w them,
called primary, and another above therp, called tertiary.

Sedimentary Rocks—Are those which have been formed by
their materials having been thrown down from a state of suspen-

sion or solution in water.

Selenite.  Crystalized gypsum. .
Septaria.  Flatiened balls of stone, which have been more or

less cracked in different directions, and cemented together by mi-

ral matter which fills the fissures. .
nei?cr])mtmc. A rock composed principally of hydrated silicate
of magnesia. Itis generally an unstratified rock. )

Shale.  An indurated slaty clay, which is very fissile.

Shell Marl—Fresh water Shell Marl., A deposite of fresh water
shells, which have disintegrated into a grey or white pulverulent
mass.

Shingle.
and coasts.

[H. R. No. 24.] 16

The loose water-worn gravel and pebbles on shores
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. . C ’ . conformable.

7. The pare of one of the nure carths which iy ) Unconformable. Sec .

Silea. Lie name of one of the pure carths which is the base . : or metal-
of flint, quartz, and most sands and sandstones. ; Veins. Cracks and fissures in rocks ﬁlled_‘vvlth St':-)?l}i,c viens '

licio: Containing silex lic matter. Most of the ores are obtained from meta ns.

Silicius. ~Loptaining siex. ) . Zoonhutes. Coral sponges and other aquatic animals allied to

Silt. The more comminuted sand, clay and carth, which is 4 00pIyLes. 2
transporied by running water.” them.

Simple Mincrals—-Ave composed of a single mineral substance,

/ 1 | 21E .

Rocks are generally agorezates of several simple minerals ce- .

mentcd together.

Slate. A rock dividing into thin lavers.

Staluctite. Concreted carbonate of lime, hanging from the
roofs of caves, and like icicles in form.

Stalagmites. Crusts and irregular shaped masses of concreted
earbonate of lime, formed on the {loors of caves, by deposites from
the dripping of walcr.

Stratification.  An arrangement of rocks in strata.

Strate.  Layers of rock parallel to each other.

Stratum. A layer of rocks ; one of the strata.

Strike. The direction in which the edges of strata crop out. It
is synonymous with line of bearing.

Syenite and Sieniie. A granitic rock, in which hornblende
replaces the mica.

Synclinal line and Synclinal axis.  When the strata dip down-
ward in opposite directions, like the sides of a gutter.

Talus.  In geology, asloping heap of broken rocks and stones
at the oot of many clifis. i

Yertiary Strata. A series of sedimentary rocks, with cha-
raciers which distinguish them from two other great series of stra-
ta—the secondary and primary-—which lie beneath them.”

Testucea.  © Molluscous animals, having a shelly covering.”

Tepid.  Warm, A

Thermal.  Hot.

Thir out. Strata which diminish in thickness antil they disap-
pear, arc said to thin oul )

Trep—"Lrappean Focks,  Ancient voleanic rocks, composed of
feldspar, hornblende and angite.  Basalt, greenstene, amygdaloid
and doloniic, ave trap rochs.

Travertin,  “ A concretionary lme-stone, hard and semi-crys- ?
taline, deposited fromn the water of springs.” v

SIApCN
)

Tufa Calearcous, “A porous rock, deposited by calcareous
waters on expostre o air, and usoally containing portions of
plants and cther organic substances incrusted with carbonate of
lime.”

le O " nple 15T " 5

wfueceous. A fexture of rock like that of tuff,

Tuff or Tufee. * Au Italinn nume for a voleanic rock of an

earthy textore.”
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