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REPORT OF THE STATE GEOLOGIST. 

To his Excellency STEVENS T. MASON, 

Governor of Michigan: 

SIR—In conformity with the requisitions of the act 
authorizing a Geological Survey of the State of Michigan, 
the undersigned respectfully submits the following 

REPORT. 
At as early a day after the receipt of my commission, as 
a sufficient corps could be organized, I proceeded to a 
rapid and general reconnoisance of such parts of the 
state, as the limited time which has transpired would 
permit.  These examinations, having chiefly for their 
object the determination of the rock formations, their 
extent, and order of superposition, and being subjects of 
a general character necessary to be understood 
preparatory to a more minute examination, much of a 
practical character, which under other circumstances 

would have elicited particular attention, has, from 
necessity, been passed by. 

It is conceived that the annual reports which I am called 
upon to make, should only embrace a brief abstract of 
such facts as may be deemed of immediate practical 
importance, or tend to a general development of the 
resources of the state, or as may serve to show the 
progress of the survey, for which reason those portions 
which may be considered of a strictly scientific character 
will be omitted until the final report may be made. Nor do 
I deem it advisable to, enter into a minute description of 
the rock formations, which are, at best, but little 
understood, until further examinations have been made. 

That portion of our state usually denominated the 
Peninsula, while few, if any portions of it, are of so 
rugged a character as to prevent its use for the purposes 
of agriculture, is, nevertheless, far from what was once 
supposed, a level and unbroken plain.  Its rocks, 
consisting for the most part of nearly horizontal strata of 
limestones, sandstones, and shales, give character to a 
beautifully varied succession of hills and valleys, as also 
to a soil admirably adapted to the purposes of 
agriculture.  It is surrounded by a level belt of country, 
which gradually obtains a greater elevation as we 
proceed towards the interior, varying in width from five to 
forty miles, and for the most part covered with a dense 
forest, while the interior and more undulating portions 
give rise to a varied succession of prairies, oak openings 
and timbered lands. 

This general description, which may be supposed to 
apply more particularly to those counties of the state 
already organized, will, I have no doubt, apply nearly 
equally well to that portion of the state not yet surveyed.  
I allude to this the more particularly, since the opinion is 
abroad among our citizens, that the northern portions of 
our state are of little or no value, except for lumber, and 
that it consists of alternating barren ridges of pine and 
marsh. 

This opinion, so far as the country has been examined, 
and from the best information which can be obtained on 
the subject, is far from the truth.  For while it embraces, 
like the southern counties, prairies, oak openings, and 
lands timbered with hard wood, many of those portions 
timbered with pine, it is conceived, will eventually prove 
of great value in an agricultural point of view. 

The great number of streams having their sources in the 
central portions of the peninsula, and discharging their 
waters in every direction into the lakes by which it is 
surrounded, give a peculiar feature to the geography of 
the country.  Several of these streams are navigable for 
boats of light draft, for a much longer distance than could 
have been anticipated, and they give rise to an amount 
of hydraulic power, far exceeding what has usually been 
supposed, and which will eventually prove of immense 
value to our state.  In pursuing the investigation of the 
past season, I have found it necessary to examine 
several of the most important of these streams, through 
their whole extent, and I could not fail to observe the 
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great purity of their waters, together with the rapidity of 
their descent.  Their sloping banks, which are usually of 
but moderate height, are composed of the richest soil; 
but occasionally their banks attain, at an inconsiderable 
distance from the stream, an altitude of from one 
hundred to two hundred feet, as at some points in the 
valley of Grand river. 

Portions of the central and most elevated counties of the 
peninsula are considerably rough and broken, though it 
is believed, in few instances sufficiently so to prevent a 
successful cultivation of the soil.  This undulating, or hilly 
portion of our state, extends through parts of the 
counties of Hillsdale, Jackson, Washtenaw, Ingham, 
Eaton, Livingston, Oakland, Ionia, Kent, and some 
portions of the adjoining counties, as also far to the north 
of Kent county, in the unsurveyed district.  The hills do 
not appear to be disposed with, any regularly formed 
valleys, but consist of an irregular assemblage of 
somewhat conical elevations and depressions, 
occasionally attaining an elevation of from one hundred 
and fifty to two hundred feet, but ordinarily not more than 
from thirty to forty feet. 

The topography of that portion of our state, bordering 
upon Lake Superior, is very different from that of the 
peninsula.  The occasional appearance of primary and 
trap rocks forming mountain chains, and the great 
disturbance which has taken place since the deposition 
of the red sandstone, has given to the whole country a 
more rugged aspect; and while many of the valleys and 
elevated plains furnish a rich and permanent soil, 
covered with a dense forest, the mountain chains of 
primary rock, have all the meagreness of soil usually 
attendant on these formations. 

Upper Sandstone of the Peninsula. 
Occupying the central and most elevated portions of the 
peninsula, and over a large district of country, embracing 
parts of the counties of Hillsdale, Jackson, Calhoun, 
Kalamazoo, Livingston, Ingham, Eaton, Barry, 
Shiawassee, Clinton, the eastern part of Ionia, and 
probably portions of the adjoining counties, which want 
of time did not permit me to examine, the outcropping 
edge of sandstone is seen, occasionally alternating with 
shale.  Its friable nature is such that the rock soon 
becomes covered with soil from disintegration and 
vegetable deposites, in such a manner as to conceal it 
from view, and thus to have led our early inhabitants to 
suppose the appearance of rock near the surface to be 
of rare occurrence, but as the country has become 
settled, rock has been found near the surface in 
hundreds of places where it was formerly supposed not 
to exist, and it may be fairly inferred that as the country 
becomes cultivated, this will continue to be the result. 

This rock formation which is referable to the 
carboniferous series, will, without doubt, be found to be 
a continuation of the great coal measures of Ohio, and 
present appearances would seem to warrant the 
conclusion, that it extends nearly or quite to the northern 

termination of the peninsula.  I have thus far been 
unable to arrive at any very satisfactory conclusions as 
to its thickness or general inclination. 

Its superficial extent has undoubtedly been much 
lessened, for after passing the edge of the sandstone, 
the soil is invariably found to contain disintegrated 
portions of the rock, with occasional loose pieces of 
bituminous coal, the latter sometimes appearing in 
quantities of several bushels at a single place. 

Portions of the sandstone on the western slope of the 
peninsula, more particularly in the counties of Calhoun, 
and parts of Jackson and Hillsdale, the formation is 
much shattered, as if broken by the irregular rising and 
sinking of small districts of country, a result which could 
scarcely be conceived to have taken place by any other 
than rapid and irregular motion.  The original continuity 
of strata is almost completely destroyed, and so much is 
the rock shattered, that at several points in Calhoun 
county, wells were seen sunk through the rock from 
twenty to forty feet, and where the excavation required 
but little more labor than would have been required to 
sink through an equal depth of earth.  The masses of 
rock thrown out, rarely exceed a foot or eighteen inches 
in superficial extent, and many were of a smaller size; 
still, though so much broken, no portions of the rock 
were much inclined, and it appeared to have retained 
measurably its original horizontal position.  The 
interstices between these portions of rock, not being 
filled with earth, admit the free passage of water through 
them, the result of which is, the appearance, at particular 
points, of large springs of water, and a paucity of small 
streams upon the surface. 

Near Jonesville, in Hillsdale county, several quarries of 
sandstone have been opened, but not sufficiently to give 
very much information of their true condition.  The upper 
portions are of a loose and friable nature, and the layers 
from two to four inches in thickness, but where the 
excavations have been carried to a depth of from ten to 
twelve feet, they attain a thickness of nearly one foot, 
and the character of the rock, for economical purposes, 
is much improved. 

At Napoleon, in Jackson county, the sandstone appears 
at numerous points, having a slight inclination south-
westerly.  It is composed of angular grains of quartzose 
sand, united by a very slight calcareous cement.  The 
stone is of a good quality for architectural purposes, and 
admits of being easily quarried.  It has already been 
considerably used for buildings, grindstones, &c. 

In descending Grand river, the rock appears again at 
Jacksonburgh, and over many miles of the surrounding 
country, having a slight dip, like that at Napoleon, south-
westerly.  Several quarries have been opened in the 
immediate vicinity of Jacksonburgh, and a finely shaped 
and tolerably compact and durable material for building, 
furnished.  I here first noticed fossil vegetable remains, 
chiefly referable to the genera Lepidodendron, 
Stigmaria, and Calamites, together with small masses of 
carbonaceous matter, associated with the sand rock.  A 
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little north of the village, clay ironstone occurs, 
disseminated through the rocks, as also in thin beds and 
veins, but not in sufficient quantities to be of any 
practical importance.  Numerous kettle shaped 
excavations, similar to those produced by pebbles when 
set in motion by the action of a strong current, occur in 
the sandstone, and not unfrequently at a distance from 
the river, and at an elevation of some thirty or forty feet 
above it. 

In the bed and bank of the river, a little above the 
crossing of the road at Jacksonburgh, the sandstone is 
seen to embrace a bed of bituminous shale.  The shale 
is overlaid by two and a half feet of slaty sandstone, and 
about two feet appear above the surface of the water.  
Portions of this shale have nearly the appearance of 
semi-indurated clay, much charged with carbonaceous 
matter; but at a distance of several rods below, the 
water, by falling over a dam, has thrown out large 
quantities of shale, intermixed with very thin layers of 
coal; and the whole being highly charged with 
bituminous matter, was at first mistaken, by the 
inhabitants, for coal.  These indications were matters of 
considerable interest, since the shales are well known to 
be the usual associates of coal, and occurring, as they 
do, in the coal bearing rock, a reasonable hope may 
undoubtedly be entertained of the existence of coal in 
that section of country. 

Near the mouth of Portage river, a few miles north of 
Jacksonburgh, a stratum of lime rock appears, and what 
is probably a continuation of the same stratum, is seen 
westerly at Bellvue, and several intermediate points.  
This lime rock, which occurs in flat irregular masses, 
sepa-ted by thin coverings of an exceedingly tenacious 
clay, and without any regular line of stratification, upon 
burning, produces a superior lime, and aside from its 
irregular shape, would prove a valuable building stone.  
The stratum must, however, be considered as of no 
great thickness, since the sandstone appears again at a 
lower level, a few miles north-westerly.  The limestone is 
of a light greyish color, and exceedingly compact, and 
although numerous perforations of lithodomous mollusca 
were observed, after a minute examination, I was unable 
to detect any fossils. 

In descending Grand river, the sandstone is seen at 
intervals in the bed of the stream, as also sometimes 
attaining a considerable elevation upon its banks, 
through the counties of Jackson, Ingham, Eaton, Clinton, 
and the south-eastern part of Ionia.  It was last noticed in 
the bed of the stream, a few miles above the mouth of 
Lookinglass river.  In general character it bears much 
resemblance to that at Jacksonburgh, and bituminous 
shale is occasionally seen alternating with it. 

In the northern part of Eaton county, the rock is seen at 
several places in a mural wall of from thirty to forty feet 
in height. 

At many points where the rock was examined in the 
counties enumerated, carbonaceous matter and 
vegetable impressions were associated with it.  These 

were more particularly noticed in Ingham and Eaton 
counties, where very thin beds of coal, varying from half 
an inch to three inches, and in one instance two feet in 
thickness, occur in slate, usually underlaying an irregular 
and inconsiderable deposite of clay ironstone. 

Sand rock occurs on the Kalamazoo river at Battle 
creek, and quarries have been partially opened at that 
place.  Portions of the rock which have been quarried, 
furnish a tolerably good building stone, but from the 
frequent occurrence of nodular masses of iron pyrites, 
much care is required in its selection. 

Quarries have been opened more extensively at 
Marshall, and a building stone of good quality is found; 
but here, as at Battle creek, iron pyrites, though not in so 
large quantities, occasionally occurs, embedded in it. 

In ascending the Kalamazoo river, via Albion, the sand 
rock occurs at short intervals, having much the same 
appearance as at Marshall, as also at numerous points 
between the latter place and Spring Arbor, in Jackson 
county. 

On the Shiawassee river in Shiawassee county, the 
sand rock was first seen in the bed of the stream, from 
four to five miles above Corunna, (the county town of 
Shiawassee co.,) and continues at intervals as far as 
from four to five miles below Owasso on the same river.  
The dip is here slightly north or north-easterly.  The rock 
was not seen at any point to attain any great elevation. 
In general appearance it bears a strong resemblance to 
that of Jackson county, but much of it contains sufficient 
mica to give it a somewhat slaty structure.  About one 
mile above Corunna, upon the right bank of the river, it 
has been quarried in small quantities, and although 
loose in its texture, will answer tolerably well for walls.  
Here numerous indistinct impressions of plants were 
seen, with small pieces of coal, the latter retaining its 
general ligniform structure, but perfectly charred.  Half a 
mile below Owasso, the rock appears in the bed of the 
stream, and is more compact in its structure. 

Near Shiawassee town, (above Corunna,) the 
outcropping edge of a stratum of limestone, similar in 
general appearance to that at Jacksonburg, makes its 
appearance, dipping north-easterly.  It is evidently a 
stratum embraced in the sandstone. 

Grey Limestone. 
Underlaying the sandstone already described, and 
occurring near the borders of the peninsula, is a grey 
colored limestone, which may, without doubt, be 
considered identical with the mountain limestone of 
European geologists. 

The outcropping edge of this rock, may be traced from 
the rapids of Maumee river in Ohio, directly to the rapids 
of the River Raisin, at the city of Monroe.  At the latter 
place, and in the country immediately surrounding, 
where there is only a superficial covering of earth, 
extensive quarries have been opened, and limestone of 
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a superior quality for building, as also tolerably well 
adapted to the manufacture of lime, is procured. 

In ascending the River Raisin this rock is occasionally 
seen as far as Dundee, where it forms the bed of the 
river.  As we ascend the river from Monroe, so far as a 
limited examination enabled me to judge, the rock 
becomes more quartzose in its character, which renders 
it nearly unfitted for the manufacture of lime, but does 
not lessen its value as a material for building. 

About five miles north-west from Monroe, and two miles 
distant from the river, this sandy lime rock was seen in a 
state of disintegration, giving rise to beds of beautifully 
white quartzose sand, better adapted to the manufacture 
of the finer kinds of glass, than any I have seen in our 
state. 

Between Monroe and Brest the lime rock appears in the 
beds of the small streams, and occasionally at other 
points, and in no place is it covered by a great depth of 
soil.  At Stoney Point the rock again appears, and at 
several points along the coast, or a little in the interior.  It 
also occurs in the vicinity of Gibraltar, and is last seen on 
this shore, at Monguagon, fifteen miles below Detroit, at 
which place quarries of considerable extent have been 
opened, for the purpose of supplying the city of Detroit 
with building stone and lime.  A quarry has been for 
many years opened on Grosse Isle, as also on the 
Canada shore in the vicinity of Amherstburg. 

Proceeding north-easterly from Monguagon, the rock 
soon becomes covered with a considerable depth of 
superincumbent earth, and at Detroit, is found to be a 
little more than one hundred feet below the surface of 
the river. 

Nothing indicating the approach of the rock to the 
surface was observed in Macomb county; but in the 
western part of St Clair, angular fragments of the rock 
were seen, occurring under circumstances which would 
seem to indicate the approach of the formation to the 
surface.  The same was also noticed in portions of the 
counties of Oakland, Lapeer, the northern part of 
Shiawassee, and in Midland, near the forks of the 
Tittabawassa river.  The rock occurs in a place on 
Charity islands of Saginaw bay, and also on the northern 
shore at Point au Gres. 

On the westerly slope of the peninsula, a limerock 
occurs at the rapids of Grand river, which is undoubtedly 
identical with that last noticed.  About two miles north of 
Grand rapids, the rock appears of a superior quality for 
economical purposes, in a sloping talus of from twenty to 
thirty feet.  It also occurs at the rapids of Mashkegon 
river, and will, no doubt, be found extending a long 
distance north from the last mentioned stream. 

Associated with the rock, we find calcareous spar at 
nearly all the localities noted ; irregular hog-tooth spar at 
Monroe; sulphate of strontian at Brest and Grosse Isle; 
tremolite at Brest; sulphate of barytes, brown spar, and 
gypsum at Grand rapids, and the latter mineral will, 

undoubtedly, be found associated at the rapids of 
Mashkegon, and on the north shore of Saginaw bay. 

The rock is more or less fossiliferous at most of the 
points where it was examined, but more particularly so at 
Monguagon and Grand rapids.  At the former place thin 
pieces of carbonaceous matter, as also small cavities 
filled with bitumen, are occasionally seen, and the rock is 
extremely fetid.  The excavations in the rock have been 
so slight, and so small a portion is exposed, that the 
opportunities for examining the fossils are extremely 
limited, and many of those procured for exami-tion, were 
in so mutilated a condition, as to preclude all possibility 
of drawing any specific distinctions.* 

The limestone is, for the most part, of a subgranular 
structure, quite compact, and well adapted to agricultural 
purposes; and, although at many points it is capable of 
producing a valuable lime upon burning, it is not 
unfrequently too siliceous to answer that purpose. 

Lower Sandstone or Graywack Group. 
About thirty miles above Fort Gratiot, and on the 
immediate shore of Lake Huron, a greenish colored clay 
slate, alternating with compact and slaty sandstone, is 
seen attaining an altitude of from ten to twenty feet.  In 
coasting along the shore, rocks of a similar character 
occur at intervals as far as Point Aux Barques.  But at 
the latter place, and for several miles around, the 
sandstone is not accompanied by shale. 

The sandrock at Point Aux Barques differs materially in 
general character from that in the central portions of the 
state; for it is nearly or quite destitute of fossils, and is 
highly micaceous and flaggy in structure.  The 
sandstone first noticed, as alternating with slate, is of a 
deep grey color, and the cement is mostly argillaceous. 

The general dip of these rocks is south-westerly; and 
although not actually seen in contact with the mountain 
limestone, there can be no doubt but it passes under 
that rock formation.  A rock stratum which may be 
referred to the lower portion of this group, is seen in that 
portion of our state north of Lake Huron, on the St. 
Mary’s river, where it is of a mottled or variegated color.  
The channel of the St. Mary’s river appears to have been 
chiefly excavated from this rock, precisely at that point 
where its edge rested upon the primary rocks of Upper 
Canada. 

In ascending Lake Superior, this red sandstone appears 
at numerous points, and occasionally attains a 
considerable altitude, as at the Pictured rocks, where it 
rises in a mural wall of from two to three hundred feet.  
In the vicinity of Granite Point, it is seen, scarcely 
disturbed, resting upon nobs of primary rocks; while in 
the Trap regions of Lake Superior, as in the vicinity of 
the Porcupine mountains, it is seen dipping irregularly at 
a high angle from the elevated district of country, and is 
there of a deep reddish brown color. 
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These sandstones are, for the most part, sufficiently 
compact to furnish a tolerably enduring material for 
building. 

*The genera Terebratula, Producta, and Cyathophyllum, were 
observed both in the eastern and western portions of the state; 
Orthocera, Bellerophon, Sarcinula, Spirifer, Natica, Encrimis, 
Gorgonia, Madrepora, Retepora, Calymene and Asaphus at 
Monguagon, and Pecten at Grand rapids. 

Coal 
Since that rock formation occupying the central portion 
of the peninsula, as has already been stated, may be 
referred to the carboniferous formation, I was early led to 
conclude that examinations for coal might be conducted 
with a probability of success; and as far as these 
examinations have been carried, I have not been 
disappointed in these conclusions.  For the reason that 
the outcropping edge of the rock is almost invariably 
covered with soil, but few points occurring where it can 
be seen, these examinations are attended with the 
greatest difficulties;—and, much time will, in all 
probability, be required to test the question of the 
existence of very extensive beds.  Loose pieces of 
bituminous coal are found quite universally, in 
excavating the sand and gravel of the counties 
enumerated as bounding the carboniferous formation, 
and no doubt have their origin from the disintegration of 
the coal bearing rock, and they occur over a district of 
country considerably more extensive than that now 
occupied by that formation. 

Indications of coal were more particularly noticed at 
several places in Jackson, Ingham, Eaton, and 
Shiawassee counties, and it was occasionally seen in 
beds, rarely exceeding two or three inches in thickness.  
On Grindstone creek, in Eaton county, and in the 
immediate vicinity, a bed, having an average thickness 
of eighteen inches, and not exceeding two feet at any 
point, was examined along the base of the hills for about 
three-fourths of a mile, where, in consequence of its 
dipping below the surface, I was unable to trace it 
farther.  This bed is embraced in a succession of 
compact sandstones, and fissile shales, varying in 
thickness from five to thirty feet. In consequence of the 
shattered condition of the sandstone at one point, I was 
enabled to remove some twenty or thirty bushels of the 
coal, which proved to be highly bituminous, and of a very 
good quality, though occasional pieces were observed 
slightly contaminated with iron pyrites.  It ignites easily, 
burns with a bright flame, and leaves only a small 
quantity of earthy residuum. 

The difficulties which surrounded the investigation of this 
important subject, it is to be hoped, will in a measure be 
overcome, as the country becomes more settled; and we 
may look for much valuable information from the 
construction of our contemplated internal improvements, 
and more particularly that of the proposed canal, which 
will cross the coal formation, at a point where we have 
reason to hope that beds of this mineral will be brought 
to light. 

Gypsum. 
Near Grand rapids, in Kent county, a bed of gypsum 
occurs, apparently of considerable extent.  It is 
embraced in a gypseous marl, and overlays the 
limestone, before noticed as occurring in this 
neighborhood.  Although the gypsum is only seen upon 
the surface at two or three points, and the beds have 
never been opened, I became satisfied, after a 
somewhat cursory examination, that it exists, covered 
with a few feet of soil, over a considerable district of 
country, and that it cannot fail to prove a subject of much 
value to the agricultural interests of this and the 
adjoining parts of the state. 

The gypsum is of the fibrous variety, nearly free from 
earthy matter, and is well adapted to nearly all the uses 
to which this valuable mineral is applied.  The bed is 
distinctly stratafied, the layers varying from twelve to 
fifteen inches in thickness, and they are separated from 
each other by argillaceous matter and earthy gypsum. 

Plaster is also known to exist at several other points in 
our state, but sufficient examinations have not yet been 
made to throw any light upon the probable extent of the 
beds, 

Brine Springs. 
Looking upon everything connected with the 
manufacture of salt as of the most vital importance to the 
interests of the state, and also bearing in mind the 
necessity of designating those springs selected for state 
purposes, at as early a day as possible,* most of my 
minute examinations during; the past season, have been 
devoted to the brine springs of the peninsula, and since 
the most important of these occur in those counties 
which are but sparsely populated, the examinations have 
been attended with labor of the most severe kind. Little 
or nothing of a definite character has hitherto been 
known respecting either the location or quality of these 
springs, and nothing of the geological circumstances 
under which they occur. 

It has been known, from the earliest settlement of the 
country, that the Indians formerly supplied themselves 
with salt from springs occurring on the peninsula; 
numerous reservations of lands supposed to contain salt 
springs, have been made by the United States; and 
many years ago, several unsuccessful attempts were 
made by individuals to manufacture salt.  But after all, 
the fact that most of the springs reserved by the United 
States, contain little else than some of the salts 

*It will be recollected that by the act of admission, our state was 
permitted to select seventy-two sections of salt spring lands. 

of lime and iron, and the failure in the original attempt to 
manufacture salt had, with much reason, given rise to 
doubts as to the existence of saline springs, to any 
extent. In the examinations which have been made 
during the past season, I have endeavored, so far as 
has been in my power to determine the southerly 
boundary of the saline district, the geological and 
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geographical position of the different springs which have 
come under my observation, together with the 
comparative strength and purity of their waters.  As 
these examinations, from the short time which has 
elapsed, have only been partial, and the deductions 
must necessarily be crude, I shall only offer, at this time, 
such observations and suggestions as I conceive to be 
of immediate practical importance, or as may tend to a 
better understanding of the general facts connected with 
the subject. 

Saline indications of any importance, have not been 
noticed south of a line drawn from Monroe, in Monroe 
county, to Granville, in Kent county, and although there 
are several indications in Wayne county, if the eastern 
point were removed to Mount Clemens, in Macomb 
county, the country lying north of that line would 
embrace all of much, or in fact, of any consequence, 
with the exception of those on Saline river, in 
Washtenaw county.  This will be more easily understood, 
by reference to the location of the springs, enumerated 
in Table No. 1, which includes the most important 
springs examined. 

These may be conveniently described as occurring in 
five somewhat distinct groups.  First, those on Grand 
river, town six north : second, those on Maple river, 
towns eight and nine north : third, those on the 
Tittabawassa river, town fifteen north : fourth, those of 
Macomb county, town three north : fifth, those on Saline 
river, Washtenaw county, town four south.  Several other 
groups are already known, and some additional springs 
have been partially examined ; but in consequence of 
the imperfect nature of the present information, the 
details will not be set forth at this time. 

The relative strength and purity of the waters of these 
springs will be seen at a glance, by reference to the 
accompanying tables, numbered one and two; but this is 
by no means to be taken as a standard of the amount of 
solid matter which they would under ordinary 
circumstances, be found to contain.  The waters, with 
the exception of those taken from the springs numbered 
eighteen and nineteen, were invariably taken from the 
surface, and with the single exception of that numbered 
fifteen, under the most unfavorable circumstances.  In 
consequence of the heavy rains of the past summer, 
most of the marshes in which the salines occur, have 
been deluged with fresh water; the streams have been 
so high that much difficulty has occurred in procuring 
even the diluted water, which has been the subject of 
this analysis, and in more than one instance has the high 
state of the water compelled me to abandon the 
examination. 

In ascending Grand river from its mouth, we first notice 
the appearance of brine springs, some three to four 
miles below the rapids, in Kent county.  These 
indications occur in the small marshes in the valley on 
either side of the river.  The river is here bounded by hills 
having a considerable elevation, and which give to the 
country a somewhat rugged aspect. 

It has already been mentioned that the bed of the river, 
at the rapids, is of lime rock, and it does not lie at any 
great depth in the neighboring portions of the valley.  
The gypsum, before noticed, occurs in the immediate 
vicinity of the more important springs. 

Since the springs numbered four, five, six, seven and 
eight, in Table No. 1, (although of a superior quality,) 
may be taken as the type of the others, my descriptions 
will be confined to these alone.  From these the Indians 
in the surrounding country are reputed to have procured 
their salt, at an early day, and these springs have been 
known from the earliest settlement of the country. 

These salines occur separated only a few rods from 
each other, near the edge of a marsh containing about 
twenty acres, and their waters are discharged from small 
tumuli, in general appearance not unlike flattened ant 
hills.  They are almost completely surrounded by an 
exuberant growth of Chara, upon the roots and stems of 
which is a pulverulent deposite of lime, which is usually 
considerably colored by iron.  The calcareous deposite 
has not produced any induration, and the marsh is so 
completely softened in the immediate vicinity of the 
springs, that they are only approached by using the 
utmost caution.  Small streams of water are constantly 
discharged from these several springs, which uniting at a 
short distance, and being joined by numerous springs of 
fresh water, give rise to an inconsiderable but permanent 
brook which enters Grand river, at a distance of a little 
less than eighty rods.  Upon examining the several 
springs more closely, they are found to have a variable 
depth of from a few inches to two or three feet, and to 
vary in diameter from two to three feet.  When the 
bottom is not concealed by the loose vegetable and 
ferruginous matter, which is sometimes retained by the 
exuberant growth of plants by which these springs are 
surrounded, it is seen to be composed of yellow sand 
with comminuted shells chiefly of Lymnea, Melanea and 
Pupa, portions of which are kept in constant and rapid 
motion by the jets of water.  This yellow sand is found to 
be based upon, or to contain, numerous boulders of 
primary rocks, at a very slight depth.  The water 
discharged is perfectly transparent, with a slightly bluish 
tinge, and contains sufficient carbonic acid to give it a 
flavor not disagreeable.  In only one spring was 
sulphuretted hydrogen observed, and it was in that 
instance regarded as purely accidental.  The 
temperature of the different springs was found to range 
from 48° to 51° Fah., while the springs of fresh water in 
the vicinity would not vary very much from 52°. 

The salines being situated at a lower level than most of 
the surrounding country, must necessarily be liable to 
great variation in strength and purity, according as the 
lateral springs are more or less increased or diminished.  
The sandy soil with calcareous gravel being 
superimposed upon lime rock, and containing small 
quantities of both sulphuret and carbonate of iron, must 
be a constant source of contamination, more particularly 
during, and immediately after heavy rains; and to this 
admixture of substances perfectly foreign, must be 
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ascribed the great variation shown by the analysis, to 
exist in the mineral contents of waters taken at a 
distance of only a few rods from each other, and 
evidently having a common source. 

Slight indications of saline waters are seen in the valley 
of Grand river near Ionia, but none were observed on 
that river above that point. 

In ascending Maple river, saline indications were first 
observed in town eight north, range four west, and were 
seen to occur at distant intervals between that point and 
what may be considered as the head of navigation of the 
stream, not far from the line between ranges one and 
two west.  The Maple river between these points is a 
sluggish stream, having so slight a current as to 
resemble a succession of narrow lakes, while the alluvial 
shores, scarcely rising above the water, even when 
lowest, are covered with a dense forest of soft maple, 
giving to the whole stream, at first, rather a forbidding 
aspect.  But in passing from this valley, which varies 
from half a mile to two or three miles in width, we come 
upon a beautifully elevated and undulating country, for 
the most part heavily timbered, and well adapted to the 
purposes of agriculture.  The bottom of the stream is 
seen to be composed of a yellowish sand, as is also the 
alluvial deposite which bounds it on either side, with 
which are frequently seen boulders of primary rocks, but 
no rock was seen in place at any point upon the river. 

In Clinton county,* and where by a somewhat sudden 
turn, the river approaches near to the elevated boundary 
of the valley just described, saline indications of a 
decided character appear in the narrow marsh or alluvial 
bottom which bounds the river upon its northern side.  
Two marshes scarcely elevated above the surface of the 
river, and partially separated from each other occur, in 
the lower of which no distinct spring can be said to exist, 
but the water is seen at several points oozing through 
the sandy soil in connexion with the water of the river, 
and although no means could be devised for preventing 
the constant accession of fresh water and foreign matter, 
it will be seen by reference to spring 14, Tables No. 1 
and 2, a much more favorable result was obtained than 
could, under those circumstances have been 
anticipated.  At the upper marsh an excavation had been 
made to a depth of a few feet but not sufficient to 
prevent the free ingress of fresh water.  There was a 
constant discharge of water in small quantities perfectly 
transparent, and having a temperature of 46°, and, as 
was also the case with that at the lower marsh, having a 
slight odor of sulphuretted hydrogen.  The result of an 
examination of the water, taken under these unfavorable 
circumstances, is given in Tables No. 1 and 2, spring 
No. 13. 

Since my visit to that place, I am informed a shaft has 
been sunk through alternating beds of sand and coarse 
gravel, to a depth of about forty feet, and has been 
attended by a considerable increase of the saline 
contents of the water.† 

As we continue to ascend the Maple river, indications of 
saline waters occasionally appear, until we arrive near 
the source of navigation of that stream, in Gratiot county, 
some fifteen to twenty miles above those already 
described. Here two saline marshes occur, one upon 
each side of, and scarcely elevated above the water of 
the stream at its medium height.  That upon the northern 
side was estimated to con- 

*Town eight north, range four west, section fifteen. 

†Since writing the above, I have received, through the politeness of 
Messrs. Parks and Warner, the proprietors of the spring, several 
bottles of the water taken since the shaft was sunk.  One hundred 
cubic inches (three and a half wine pints, nearly) of the water subjected 
to the analysis, gave the following results: 

Muriate of soda, 143.88 grains. 

Muriate of lime, 4.30  

Muriate of magnesia, 12.83  

Carbonate of lime, 6.23  

Carbonate of iron, .09  

Sulphate of lime, 13.47  

Total solid matter, 180.80 grains. 

By a comparison of this analysis with that numbered 13, in Table 1, it 
will be seen that there has been an increase of 92.42 grains of solid 
matter, and 77.05 grains of salt in one hundred cubic inches of the 
water, in consequence of the shaft which has been sunk. 

tain between forty and fifty acres.  They are similar in 
appearance, consisting of a deposits of sand, intermixed 
with vegetable matter.  Numerous small pools of 
brackish water are irregularly distributed over them, and 
the soil is apparently saturated through their whole 
extent with it; but as the looseness of the earthy material 
admits the free percolation of the water of the river, the 
results of the analysis given in Tables No. 1 and 2, 
springs 11 and 12, can only be looked upon as an 
approximation to the present strength and purity of the 
surface water.  In a single instance, upon the southern 
side, and where the soil becomes slightly argillaceous, 
the water was seen rising to the surface, and running off 
in small quantities; but after minute examination, I was 
led to infer that a large amount of water, which would 
under other circumstances rise to the surface, is 
discharged laterally through the sand and gravel, into the 
river.  These marshes are the favorite resort of wild 
animals, and paths, deeply worn by deer, were seen in 
every direction. 

On the Tittabawassa river in Midland county, numerous 
indications of the existence of brine springs were 
noticed, extending from near the mouth of Chippewa 
river as far as I ascended the former stream, being a few 
miles above the mouth of Salt river.  Upon either side of 
the Tittabawassa, between the points noted, small pools 
of brackish water were observed, as also, occasionally, 
springs discharging a similar water in small quantities; 
and although an examination showed the waters to 
contain large quantities of the salts of lime, and 
occasionally of iron, they were never destitute of more or 
less salt. 
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Springs of a more decided character, occur in the vicinity 
of the mouth of Salt river.  The first observed occurs in 
the stream, near the right bank of the Tittabawassa, a 
little below Salt river, and at the time of my visit was 
covered by some two to two and a half feet of water.  
After much labor, by partly encircling the spring with two 
rows  of stakes, and filling around with earth, I was 
enabled so far to exclude the fresh water as to make an 
imperfect examination; but the loose nature of the 
material composing the bed of the stream, (it being sand 
and gravel,) together with the imperfect manner in which 
the crib surrounding the spring was constructed, did not 
prevent the constant accession of considerable 
quantities of fresh water, for which reason the result of 
the examination given in Tables No. 1 and 2, spring No. 
1, must be considered as nothing more than an 
approximation to the real quantity of solid matter the 
water would contain, were it taken under more favorable 
circumstances. 

The spring was found by actual admeasurement, to 
discharge about seventy gallons of water per hour, free 
from all sedimentary matter, perfectly transparent, and to 
have a temperature of 47°, while the temperature of the 
river was 51° Fah.  A small quantity of some gaseous 
matter was discharged at intervals of several minutes, 
which (although I had no means of determining to a 
certainty) was supposed to be carburetted hydrogen. 

Nearly a mile above this spring upon the same bank, 
and elevated from eight to ten feet above the water of 
the river, is a second spring, discharging a somewhat 
larger quantity of water.  Its general appearance and 
temperature are precisely the same as in that already 
described:  but in strength it is inferior, as will be seen by 
reference to Table No. 1, spring No. 2. 

Near by, but at a greater elevation, several small 
springs, of brackish water, were seen issuing from the 
sloping bank of the river, which upon examination, were 
found to contain a notable quantity of salt. 

At the distance of about three-fourths of a mile from the 
locality last mentioned, and some forty rods from Salt 
river, on its left bank, several brine springs, closely 
resembling those before described, as occurring near 
the rapids of Grand river, are seen to issue from a marsh 
of about an acre in extent.  The quantity of water 
discharged from these springs, is small, but when 
considered in connexion with those already noticed, they 
become matters of considerable interest, since they 
serve to show that the salines are not confined to one or 
two springs, but are widely dispersed over a large district 
of country.  By reference to spring No. 3, Tables 1 and 2, 
the strength and purity of one of the springs, occurring in 
this marsh, will be seen; but since the marsh, from which 
this water was taken, had been completely deluged by 
the rains that had fallen the night before, perhaps no 
greater allowance should be made for any water that 
was anylized, than for this. 

Brine springs are known to exist, near the mouths of 
Flint and Cass rivers in Saginaw county, as also in 

Sanillac county, but as they occur in a flat section of 
country, the unfavorable season compelled me to defer 
examining them until some future time. 

On the eastern declivity of the peninsula, in the counties 
of St. Clair, Macomb, Wayne, and the eastern part of 
Oakland, numerous indications of saline water occur; but 
the waters are in most instances weak and much 
contaminated with the salts of lime, magnesia and iron.  
The only exceptions to this, (among those which have 
been examined,) will be seen by reference to springs 
numbered 16, 17, 18, and 19, in Tables 1 and 2. 

The quantity of water discharged from the brine springs, 
(so far as examined.) is much greater upon the western 
and northern, than upon the eastern declivity of the 
peninsula. 

The solution of this difference may be looked for, chiefly, 
from the difference in dip of the rock strata; but it is also, 
probably, dependant in part upon the early superstratum 
through which the waters reach the surface.  Thus, while 
the springs enumerated, as occurring upon the western 
and northern declivities, rise to the surface through a 
sandy soil, those in the counties last mentioned, chiefly, 
find their way to the surface through beds of tough clay, 
with occasional interstratified beds of sand and gravel, 
though not unfrequently, for a slight depth, the soil may 
be sand and loam.  A little reflection upon this subject, 
will serve to show the manner in which the water in rising 
to the surface, may follow the frequently inclined 
direction of these beds of sand and gravel, and appear 
at numerous points where least resistance will be offered 
to its ascent, and not unfrequently at some distance from 
the real source of the spring.  This source of perplexity, 
which must necessarily at times lead to erroneous 
conclusions, would be less liable to occur were the 
earthy matter superimposed upon the rock of a 
homogeneous character so far as texture is concerned.  
For this reason, as also for the others connected with the 
position of the rock strata, the certainty of obtaining salt 
water by boring, must be looked upon as less upon the 
eastern than upon the northern and western slopes of 
the peninsula. 

From the earliest settlement of the country, brine springs 
have been known to exist in Macomb county, on Salt 
river, a small stream which is discharged into Lake St. 
Clair; and many years ago, an attempt was made to 
manufacture salt from one of them.  But although salt 
was manufactured in small quantities, the water did not 
prove; of sufficient strength to render it a source; of 
profit, in consequence of which, the attempt was 
abandoned.  When I visited the spot, an old gum or 
hollow sycamore, sunk to the depth of a few feet, near 
the edge of the stream, marked the spot from which the 
water was taken, and a few remaining bricks the site of 
the furnace. 

No attempt appears to have been made to improve the 
water, any farther than by simply excluding that from the 
stream.  The gum was so far decayed as to permit a free 
communication with the water of the stream, and that 
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near the surface in the gum was to the taste apparently 
free from saline matter, but a bottle sunk to the bottom, 
about five feet, brought up the water which was the 
subject of the examination noted as spring No. 16, 
Tables 1 and 2.  No estimate could be formed of the 
quantity discharged, but it was inferred to be 
inconsiderable.  The temperature of the water at the 
bottom of the gum was found to be 50°, while that of the 
stream was 66° Fah. 

On the opposite side of the stream, and only a few rods 
from that last described, a very small quantity of saline 
water issued from a bed of clay.  That numbered 17, 
Tables 1 and 2, was taken from this place.  Numerous 
similar indications occur in the immediate vicinity. 

South-west from the springs last noticed, and about 
twelve miles distant, indications of a very similar 
character appear on a small stream which discharges 
into the middle branch of Clinton river.  Here, upon a bed 
of clay, and scarcely elevated above the small creek 
which passes through it, is a tremulous marsh, in which 
brackish water is seen at numerous points.  A shaft has 
been sunk here, through strata of clay, sand and gravel, 
to a depth of twenty-three feet; and from this the water 
which was the subject of the analysis, numbered 18, in 
Tables 1 and 2, was procured.  The water rose in the 
curb surrounding the well about one foot above the level 
of the stream, and had a temperature of 50° Fah.  The 
quantity of water discharged is small, and does not 
appear to have been materially improved by the slight 
excavation which has been made, except so far as the 
curb may serve to exclude the surface water. 

About four miles north, from that last noticed, and, in a 
small marsh, where there does not appear to have been 
any distinct spring, but simply brackish water upon the 
surface, a shaft has been sunk fifty feet through day, 
sand, and gravel.  The water which was subjected to the 
analysis, No. 19, Tables 1 and 2, was taken from this 
shaft.  Although the water stood at an elevation of about 
one foot in the tube, there did not appear to be any 
discharge of water from it. 

In the valley of Saline river in Washtenaw county, near 
the village of Saline, brine springs, closely resembling 
those already noticed in Macomb county, have long 
been known.  They are seen issuing from a bed of silt, 
superimposed on clay, at the bottom of a somewhat 
deep valley, and giving rise to several small pools and 
marshes, as also appearing in one or two instances in 
the shape of springs, which discharge small quantities of 
water.  That from which the analysis numbered 15, 
Tables 1 and 2, was taken, appears to be of the most 
importance. 

In a communication from an intelligent gentleman of 
Saline, on the subject of this spring, he says:  “From the 
stories of Indians and reports of the old French 
inhabitants, both of Detroit and Monroe, we are assured, 
that at an early day, salt was manufactured here in 
considerable quantities.  And from the condition in which 
the spring was found when we first explored the country, 

we have good reason to place confidence in these 
reports. 

“When I first visited this place, in 1823, the spring was 
about sixteen feet deep, firmly set round with pickets of 
logs, and the surrounding water excluded by an 
embankment.  The spring is now filled up, the pickets 
destroyed, and the embankment trod down by the cattle, 
or washed away by the operation of the water.” 

Thus having described, perhaps somewhat more 
minutely than the subject under ordinary circumstances 
would have called for, the principal brine springs 
examined during the past season, it becomes a matter of 
primary importance to inquire what practical conclusions 
can be drawn from these examinations.  The question 
will naturally present itself under two somewhat distinct 
heads; first, will the water, from either of the springs 
examined (by the simple exclusion of the surface water,) 
contain sufficient salt, and is it discharged in sufficient 
quantity to enable a profitable manufacture to be carried 
on; secondly, can the water be improved in strength, 
purity and quantity? 

The first of these questions involves so few 
considerations, as to admit of a ready and positive 
answer; for, although the strongest of our brine contains 
nearly two-thirds as much salt as would be contained in 
an equal quantity of sea water, (taken at a distance from 
the coast,) and by a simple exclusion of the surface 
water might, undoubtedly, be obtained of a strength fully 
equal, and of much greater purity, from our proximity to 
extensive manufactures where water of a superior 
quality is used, and with the facilities for transportation 
which now exist, we would be enabled to procure our 
salt from abroad, at a cheaper rate than it could possibly 
be manufactured at home.  And again, no spring, which 
was examined, discharges a sufficient quantity of water, 
to warrant the erection of works; although, in several 
instances, that objection might possibly be removed by a 
simple and very slight excavation. 

In order to arrive at satisfactory conclusions, upon the 
second question, it may not be misplaced to institute a 
comparison between those springs which occur on the 
peninsula, and those in other sections of the United 
States. 

The springs of New York, which are perhaps more 
universally, and deservedly, known than any others, and 
which have been to that state a source of so much 
wealth, are so differently situated that we can scarcely 
institute a satisfactory comparison, between those and 
our own.  Emanating as they do, from the direct 
outcropping edge of the rock, forming a great saliferous 
basin, their waters possess all the requisites of purity, 
strength, and quantity, without any other than superficial 
excavation.  Thus, while the springs of New York are 
discharged directly from the edge of the saliferous rock, 
those of our peninsula, so far as examined, rise to the 
surface through a superincumbent mass of limestone, 
sandstone and shale. In this, the brine springs of the 
Ohio and its tributaries bear so close a resemblance that 
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it could scarcely be mistaken by the most superficial 
observer; for which reason an examination of these latter 
springs will be of much assistance in obtaining correct 
notions of our own. 

The brine springs of Ohio have so gradually attained 
their present importance by a judicious and laborious 
system of improvement, that their real value is less 
known than those of New York.  Less accurate 
knowledge of the country, and experience, having been 
required to put the latter in operation. 

The manufacture of salt on the tributaries of the Ohio 
was first commenced on the Kenhawa river, where a 
large “buffalo lick” was known from earliest settlement of 
the country.*  “At this spot several hollow logs or gums 
were found, sunk into the gravel at the margin of the 
river, and probably placed there by the Indians, as they 
had every mark of great antiquity.  In the same manner 
the early settlers sank gums into the bed of the river, six 
or eight feet deep, in which was collected a very weak 
water, and from which they made a little salt for their 
own use.” 

“Operations were first commenced about one hundred 
yards above the lick, where there was no appearance of 
salt water.  Having selected a gum or hollow sycamore 
trunk, about eighteen feet long and three feet across the 
cavity, they, with great labor and difficulty, sunk it into 
the gravel and sand, at the margin of the river, to the 
depth of fourteen feet, to the smooth sandstone rock, 
which forms the bed of the river.  Here the process of 
boring was commenced with an auger or chisel.  When 
they commenced, they little expected to obtain a supply 
of water by merely boring a hole in the rock, having 
never heard of such an attempt before: but in this they 
were agreeably disappointed.  At seventeen feet they 
struck a vein of salt water, the first indication of which 

*For many of the facts connected with the brine springs of the Ohio, I 
am indebted to an able article from the pen of Dr. Hildreth, one of the 
geologists of that state. 

was a bubbling or hissing of gas in the hole.  This water, 
though requiring three hundred gallons to make a bushel 
of salt, was then thought to be very good.  The well was 
sunk to the depth of twenty-six feet, when they left off 
boring, the first of October, 1807.” 

“When the wells were only twenty-six feet deep, they 
afforded water for only two furnaces; but when, in the 
second year, they were deepened to sixty and ninety 
feet, the water was sufficient to supply four furnaces of 
sixty kettles, holding thirty or forty gallons each, making 
from fifty to sixty bushels of salt, every twenty-four 
hours.” 

Since that time, for many miles, both above and below 
the lick mentioned, wells have been sunk, in the rock, 
from three hundred to five hundred feet, and the water 
so far improved, that only seventy gallons are now 
required to make a bushel of salt, and the quantity of 
water discharged has been vastly increased.  The 
amount of salt manufactured at these salines in 1834, 

was estimated by the inspector at one and a half millions 
of bushels.* 

I am not informed as to what were the original 
indications of salt in the valley of the Muskingum, but 
borings have been made with perfect success to a depth 
of more than nine hundred feet.  Some of the wells at 
these salines, are sunk more than three hundred feet 
below the present surface of the ocean, and the salt 
rocks, generally, through the valley of the Ohio, lie below 
tide water.  The excavations finally terminate in a white 
sand rock, and in which the only strong and lasting 
supply of brine is found.  It is porous and full of cavities, 
affording a free circulation to the water; the auger 
sometimes dropping several inches, at once, into those 
cavities. 

The water from which the analysis shown in tables 
numbered three and four, spring No. 5, was made, was 
taken from the lower salt wells, of the Muskingum, where 
borings had been carried to a depth of about nine 
hundred feet.†  Fifty gallons only are required for the 
manufacture of a bushel of salt, and the water is 
represented to be superior to any other yet brought into 
use, in the valley.  By comparison of-this analysis with 
those numbered one, two, three and four, in the same 
tables, it will be seen that it does not suffer materially by 
the comparison. 

Salt wells, similarly situated, and from which large 
quantities of salt 

*The salt which was originally manufactured on the Ohio, was of an 
inferior quality, but the manufacture has now been so far improved, 
that an article is furnished equal to any in our country. 

†The sulphate and carbonate of lime are not given in the analysis. 

are manufactured, are sunk at numerous points in the 
valley of the Ohio and its tributaries. 

The general resemblance between the geology of the 
valley of the Ohio and that of our own state, has .already 
been noticed; but from facts which it. is unnecessary to 
detail at this time, I am led to infer that the rock 
formations of our saliferous district, are somewhat lower 
in the series than those occurring at the principal salines 
on the Ohio.  If this inference be correctly drawn, it would 
follow that the salt bearing rock would lie nearer the 
surface here, than at the points mentioned in Ohio, and 
that the borings would not be required to be carried to so 
great a depth in our own as in that state. 

In pursuing this subject, we may arrive at some general 
conclusions by a comparison of the surface waters 
subjected to analysis, and of which the results are given 
in tables, numbered 1 and 2, with that which was first 
used on the Kenhawa, and of which a general 
description has been given.  It has already been stated 
that the making of salt was commenced on the Kenhawa 
when the borings had been carried, in the rock, to the 
depthof twenty-six feet, the gum occupying a space of 
fourteen feet of superincumbent sand and gravel, and 
that three hundred gallons were required to manufacture 
a bushel of salt.  If fifty-six pounds be taken as the 
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standard weight of a bushel of salt,* it will be found, by 
calculation, that it will require of the water numbered 1, 
in Table 1, and which it will be recollected was taken 
under most unfavorable circumstances, three hundred 
and thirty-seven gallons, nearly, to produce that quantity.  
Now since this water was taken, where the water of the 
river was from two to two and a half feet deep, and 
under such circumstances that the free access of large 
quantities of fresh water could not be prevented, I think it 
will be safe to say, that the waters of this spring are quite 
equal to that first used on the Kenhawa, even after the 
excavation of forty feet, which had been made at the last 
mentioned salines, 

The importance of this comparison is much enhanced by 
the striking similarity of circumstances under which the 
salines of our own state and those of Ohio appear; but 
aside from these comparisons, when the geological 
relations of those portions of our state in which these 
springs occur are considered, we cannot fail to look 
upon them as capable of being vastly improved, and as 
being subjects of vital importance to the state.  It will be 
recollected that at the spring mentioned on the 
Kenhawa, where originally three hundred gallons of the 
water 

*The legal weight of a bushel of salt in the state of New York, by the 
act of 1797; but the measured bushel will considerably exceed this. 

were required for the manufacture of a bushel of salt, 
seventy gallons are now sufficient to produce that 
quantity.  As on the Ohio and its tributaries, shafts are 
required to be sunk to unequal depths, and water of very 
unequal strength and purity is obtained, so in our own 
state we may look for great variation in this respect. 

We can only hope to obtain a permanent supply of brine, 
of sufficient strength, from the springs of our state by 
sinking shafts through the rocky strata, until the salt 
bearing rock be reached, be the distance more or less.  
If judiciously conducted, a reasonable doubt could 
scarcely be entertained but this would be attended with 
success, and that our springs might be made to produce 
a supply of salt more than sufficient for the wants of the 
state.  But it must not be imagined, that this will be 
unattended by difficulties; for after the most minute 
examinations of our salt region have been made, and 
those points which offer the most reasonable prospects 
of success selected for the commencement of 
operations, no little skill, labor and expense will be 
required to sink such shafts as may be of any permanent 
benefit.  I allude to this subject the more particularly, 
since excavations are not unfrequently commenced by 
individuals, without “counting cost,” under the delusive 
expectation that a simple superficial excavation is all that 
is required.  The result is a failure to attain the object 
sought, and a distrust of the whole matter.  Since it is not 
yet known to what depths the boring will require to be 
carried at any of the points in the salt district, and the 
sinking of a shaft to any great depth being attended with 
considerable expense, individuals should enter upon 
these experiments, (for they must be looked upon in this 
light,) with extreme caution.  When the depths to which 

shafts must be sunk are fully determined, the expense 
and probability of success may be calculated with 
considerable certainty; but it is not, by any means, to be 
presumed that water will be procured of equal strength 
and purity at all the points which have been enumerated, 
or that operations might be commenced at all those 
points with prospects of success. 

Comparatively little is yet known of the minute geology of 
our salt district, or even of its geographical extent, and 
since we may reasonably hope to find those portions, yet 
to be examined, rich in brine springs, the policy of 
immediately commencing the improvement of those 
which bid most fair to produce a strong brine in sufficient 
quantities, demands serious consideration.  While it is of 
vital importance to the state that operations be 
commenced with the least possible delay, it is also 
desira-able that the very best points should be first 
selected, and that the subject should be as perfectly 
understood as circumstances will permit; but should it be 
deemed advisable to take the steps preparatory to this 
improvement, I do not hesitate to give it as an opinion, 
drawn from a careful examination of the subject, that 
points may be selected where these operations may be 
conducted with the strongest prospects of eventual 
success. 

In regard to the adoption of a policy for the general 
management of our state salines, much information may 
be gained by an examination of that so wisely adopted 
and pursued by the state of New York.  The present time 
is not a suitable one, to enter upon a consideration of 
this subject, but I cannot omit referring to the fact that 
that state has adopted the policy of furnishing the water 
(fixtures being erected at her own expense,) to those to 
whom the adjacent grounds are leased, and of taxing the 
salt manufactured.  The accompanying schedule will 
serve to show the amount of salt manufactured in that 
state, as also the revenue derived, after deducting the 
expense of superintendence, &c, for the years from 1881 
to 1835, inclusive: 

Bushels of salt. Amount of duty. 

*1831, 1,441,559 $122,769 86

1832, 1,652,986 179,096 46

1833, 1,838,646 227,860 05

†1834, 1,943,250 160,782 98

1835, 2,222,694 118,364 92

The course adopted by that state is conceived to prevent 
any great monopoly in the manufacture of salt, as also to 
prevent any great fluctuation in the price of the article, 
while it ensures the largest possible revenue to the state. 

Whatever course may be determined upon with regard 
to those springs which have already been or may be 
hereafter selected for our state, it is to be hoped that she 
will not, under any circumstances, lease or in any 
manner encumber the more important of them in an 
unimproved condition. 
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*Tax 12 1-2 cents per bushel. 

†Tax reduced to 6 cents per bushel 

 

 

 

 

 

 

 

Clay. 
Marly clay, of rather a coarse character, is distributed 
quite universally through the different counties of the 
state.  These deposites of clay are frequently associated 
with pebbles of lime, which render them unfit for the 
manufacture of bricks; but since these pebbles in many 
instances assume a stratified and alternating position, 
the clay may, with a little care, be obtained nearly or 
quite free from them. 

In Washtenaw county, near Ann Arbor, a bed has been 
opened, and the clay used in the manufacture of earthen 
ware, with very good success. 

Near the middle branch of the Clinton river, in Macomb 
county, a bed of clay occurs, of superior quality, both in 
fineness of texture and freedom from calcareous matter, 
and is better fitted for the manufacture of pottery, than 
any I have seen in our state.* 

Sand. 
Nearly the whole western coast of the peninsula, 
immediately upon Lake Michigan, is bordered by a 
succession of sand dunes or hills of loose sand, not 
unfrequently attaining a considerable altitude.  These 
hills are in many places free from ail vegetation, while in 
others they are covered by a growth of dwarf pines and 
cedar ; and more rarely by other timber.  When free from 
vegetation, the hills are constantly undergoing change 
by the action of the winds, the sand gradually 
encroaching upon the land.  These movable sands, 
which are now unnoticed, may hereafter become matters 
of serious inconvenience, more particularly in those 
portions where the timber may be heedlessly removed.  
These dunes are not unfrequently composed of sand 
tolerably well adapted to the manufacture of glass, 
though its value is frequently much impaired by the 
presence of particles of dark colored minerals. 

Five to six miles northwest of Monroe, the disintegration 
of a siliceous limerock has given rise to a bed of sand of 
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a very superior quality, and of considerable extent.  The 
sand is of a snowy whiteness, formed of exceedingly 
small and angular grains, and is nearly pure quartz.  
These qualities render it better adapted to the 
manufacture of glass, than any other that has been seen 
in the state. 

*My attention was called to this by Isaac W. Averill, Esq. who exposed 
the bed while conducting operations with a view of improving the salt 
springs of Macomb county. 

Marl 
Our state abounds in deposites of marl, composed of 
recent shells, and in some few instances it has been 
used in the manufacture of lime.  Inexhaustible beds 
exist in the northern part of St. Joseph and the adjoining 
counties, and as a manure will prove invaluable to the 
agricultural interests of those portions of our state.  
Several extensive beds were seen in Jackson county, as 
also in Monroe county, near the city of Monroe. 

The great value of these beds of marl to the agricultural 
interests of our state is by no means appreciated, and its 
value as a manure appears to be but little understood by 
those to whom the information is of the utmost practical 
importance.  My mind was called more emphatically to 
this subject from having seen, in the early part of the 
season, one of our farmers making use of plaster 
(transported from a distance and at a great expense,) 
upon the sandy portions of his lands, while the marl, in 
his immediate neighborhood, and which would have 
answered his purpose nearly equally well, was wholly 
neglected. 

Bog Iron ore. 
Deposites of bog iron ore were seen at numerous points 
on the peninsula, but it exists in so small quantities at 
most of the places examined as to be of little value. 

Near the village of Kalamazoo, a somewhat extensive 
bed of this ore was seen, which it is conceived may 
prove of some practical importance.  It was cursorily 
examined over an extent of perhaps forty to fifty acres, 
and was found to vary from a few inches to three or four 
feet in thickness.  Three specimens of the ore subjected 
to analysis, gave the following mean result for one 
hundred grains. 

Peroxid of iron, 78,45 grains. 

Silica and alumina, 7,95 “ 

Carbonate of lime, 1,10 “ 

Water, 12,50 “ 

 100,00 grains. 

At a distance of six or seven miles northwest from 
Detroit, and in the county of Wayne, bog ore occurs at 
intervals, over an extent of several hundred acres, but I 
have not been able to examine it with sufficient care to 
determine its extent; I think, however, there can be little 

doubt but it exists in sufficient quantities to be turned to 
practical account. 

Near the mouth of Grand river, in Ottawa county, is a 
somewhat limited bed of bog ore, but the specimens 
subjected to examination, were found to contain too 
many impurities to be of much if any value. 

Mineral Springs. 
Several springs charged with sulphuretted hydrogen, 
occur near Monroe, in Monroe county, and the waters 
being also charged with carbonate of lime, give rise to 
considerably elevated mounds of calcareous tufa, and 
form which the water is usually discharged in a constant 
stream.  A spring of much larger size occurs in a marsh, 
near the town of Havre, in that county.  This latter spring, 
which has a circumference of a hundred and fifty feet, 
and a depth of thirty-five feet, discharges a sufficient 
quantity of water, were it favorably situated, to turn a 
mill.  The quantity of sulpheretted hydrogen contained by 
this spring, as also those near the city of Monroe, though 
not great, is sufficient to characterize them, and to 
render them of considerable value in the treatment, more 
particularly of cutaneous diseases. 

The departments of Botany and Zoology, under the more 
immediate direction of Dr. Abraham Sager, principal 
assistant, have received due attention. 

Extensive collections of plants have been made, and the 
preparatory steps taken towards arranging a Flora of the 
state. 

The season was considerably advanced before we were 
enabled to turn our attention to the zoology of the state, 
yet several hundred specimens, mostly in the 
departments of Ornithology and Herpetology have been 
collected, and will furnish much aid in studying these 
departments of natural history. 

Topographical maps of the several counties of the state, 
reduced from the original United States surveys, are in 
as rapid progress as circumstances will permit, and we 
hope during the progress of the geological survey to be 
enabled to render them minutely accurate. 

In order to place our state university in such a condition 
that it may hold a high rank among the institutions of our 
country, it is very important that the parent institution, as 
well as its branches, be amply supplied with a collection 
of all that appertains to the natural history of our own 
state, at least.  This may be accomplished during the 
continuance of the geological survey which is in 
progress, but not with, out much labor and expense.  
Since the making these collections would so far cripple 
our operations in the other departments, in consequence 
of the inadequacy of the appropriation, it remains to be 
decided whether these departments, which arc being 
carried forward with so much zeal by the states around 
us, shall be continued as commenced, or shall be 
abandoned to a bare catalogue. 



In conclusion, it may not be misplaced to allude to the 
numerous difficulties to which we are subjected, in 
carrying forward the investigations before us.  Our state 
is in its infancy, and although it is rapidly populating with 
an intelligent and industrious people, they are at present 
(with the exception of those in a very few of the 
counties,) thinly spread over a large district of country.  
The numerous difficulties and privations by which they 
are surrounded, have prevented much attention even to 
the general character of the country around them.  For 
this reason, the amount of local information, which can 
be obtained, is small and exceedingly liable to error.  We 
have on the peninsula no mountain chains, no lofty 
mural walls, or deep valleys, where the actual 
superposition of the rocks can be seen at a glance; our 
quarries of stone have scarcely been opened, all which, 
subject us to many difficulties.  In addition to all this, 
those portions to which the immediate interests of the 
state call our attention, have no avenues by which they 
can be reached, excepting by the streams or the trails of 
the Indians.  The ascent of a rapid stream by canoe, the 
only feasible mode of travelling, and the only manner by 
which examinations can be satisfactorily. conducted, is 
attended by fatigue, labor and hardships of the most 
severe kind.  Wading the streams by day, and annoyed 
by mosquetoes at night, separated for weeks together 
from all society, were it not that the mind is constantly 
occupied in the contemplation of objects which, from 
their symmetry and beauty, furnish a constant mental 
feast, there would be nothing which could possibly 
compensate for the hardships endured. 
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These difficulties in carrying forward the survey of our 
state, may be conceived, but can hardly be appreciated 
by those who have never had them to encounter; and 
when it is taken into consideration that the appropriation 
for the past year has not been sufficient to cover even 
the travelling expenses of those engaged in these 
arduous duties, it will be seen that the obstacles which 
we have been called upon to encounter have been of the 
most perplexing kind:  and I trust that however little may 
have keen accomplished or expected from the 
examinations of a single season, conducted under so 
unfavorable circumstances, I can safely say, that no one 
connected with the survey has failed to use his utmost 
endeavors to forward the objects in view. 

 I have the honor to be, sir, 

  Your obedient servant, 

   DOUGLASS HOUGHTON. 

GEOLOGICAL DEPARTMENT OF STATE, 
Detroit, January 22, 1838. 
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