LAKE SUPERIOR BROWNSTONES.

Skirting the south shores of Lake Superior. at intervals,
may be seen beds of sandstone resting nonconformably
against the archeen rocks. At some points, as at Grand
island—where the “capping strata’ are more highly indura-
ted—the sandstone forms high bold eliffs, as those of” Pict-
ured rocks at Grand island, discolored from the decomposi-
tion of thin seams of pyrites.

These sandstones are supposed to belong to the Potsdan
period, and therefore form the base of the lower Silurian.
The sandstone is usnally of a brownish color, and many of
the shades are very rich and warm. At Marquette and
[’ Anse have been opened brownstone quarries whiell are
now furnishing a very excellent building material that is
rapidly gaining favor among architects.

The quantity of stone at these quarries, so far as devel-
oped, is apparentely inexhaustible, and the (uality fully
equal to the best eastern grades. This interest, however,
is only in its infancy; and there can be no question but
that it will grow and eventually become one of the prom-
inent industries of onr state.

The Marquette Brownstone company was organized in
Sept., 1872, with 8. . Ely, president; Peter White, secre-
tary and treasurer; Sidney Adams, general agent, and J. 1L
Jacobs, superintendent. This property was previously
known as the Wolt quarry. It is located in"the southern
portion of the city of Marquette, and is only a short dis-
tance from the lake shore.

The first shipment of brownstone was made by Wolf &
Co., in 1869. The present (1877) oflicers of the company are
F. P. Wetmcre, president; S. Brownell, secretary, treas-
urer and general manager, and J. . Jacobs superintend-
ent.
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The brownstone is one of the layers of the Potsdam

sandstone which at one time covered the greater portion of

the lower horizons of the Lake Superior country, but now
only limited fields or small patches remain. About Mar-
(fuette are narrow ridges of greenstone and (uartzite of the
Huronian period, having nearly an east and west trend, and
which rapidly terminate as we approach the lake. In
these sheltered bays bounded by the termini or spurs of the
ridges, are often small fields of sandstone. The above
quarry is one of these isolated patches, protected as it ie
on its north side by-a high greenstone ridge.

In the quarry there is now (March, 1878,) a working face
at the west side 250 feet long, haviag a thickness of four
feet on the south end and varrying from six to nine feet on
the north end. The stone has a riech, warm, brown ecolor,
and is of a mediam grained, very uniform texture, Some
portious of the bed are rariegated, and when first quarried
works ‘‘very free” under the hammer or chisel, and from it
have been sculptured some very fine and elaborate pieces
of art. This latter fact is given to show its homogene-
ity and freeness from treacherous seams which are often
so discouraging to the stone cutter. It weathers well,
and when seasoned, becomes hard and is not then affected
by the fiost.

Wishing to present the opinion of those who have made
huilding material a special study, 1 addressed the leading
architects of Detroit, Clicago and Cleveland, with the
following pleasing results:

Drrrorr Mricu., Nov. 28, 1877.

Cnss. B Wrieur, M. E., Commissioner Mineral Statistics,
Marquette, Mich.~—Dear Sir: In reply to your favor of the
22inst., we have used. the Marquette Brownstone, and consid-
erit to be of the very best quality for building purposes, fine
grained, easily cut, and keeping color, while the stone hardens
with age and exposure to the atmosphere. We consider it fully
equal in quality to the Portland Brownstone. Respectfully youré,

Wirrian Scorr & Co.,
Architects & Civil Engineers.

Cricaco, ILL., Dee. 17th 1877.
) PR 5 - ;
_.CHAS. E. Wright, M. E.. Commissioner, &c., Marquette,
Mich.—Dear Siv: Tu reply to yours asking for information re-
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garding the Marquette Brownstone, we would state that having
used it to a considerable extent, we consider it an excellent build-
ing stone, especially adapted to elegant residences and structures,
where its beautiful color appears to an advantage. This latter
feature must ever secure it favor with the true artist, being rich
and warm, and suggestive of vitality. As a working material,
it is all that the artist can desire, being very soft and tenacious,
thus enabling the stone cutter to eut and carve the most elaborate
and intricate designs of the architect. Durability being one of
the essential qualities, we would add that having carefully ob-
served buildings constructed from this stone which have stood for
a number of years, that in our opinion it possesses this property
in a high degree. During a short visit to the quarry last
summer, we were highly pleased with what we saw, and the
inexhaustible quantity of brownstone. Yours, &e.,
CuperLL & BrumeNTHAL, Architects.

CreveLaxD, Omio, Dec. 14, 1877,

Cuas, K. Wricnt, Marquette, Mich.—Dear Sir: In reply
to yours of the 22nd Nov., would say, I have used but little of
the Marquette Brownstone ; but so far as I can judge from my
limited knowledge of it, I regard it as being a very superior
material as to color, soundness, and working qualities. In this
vicinity its use will doubtless be limited to surface decoration
upon white sandstone buildings, and for this purpose it is far
preferable to the Connecticut stone, particularly as to its durabil-
ity ; nor would I hesitate to recommend it for entire facing of
walls, should any of my clients approve of a ‘‘brownstone front,”
and not objeet to the cost of it.

Yours truly,
Josern IRELAND, Architect.

The above are but a few of the letters from eqnally re-
putable parties which I have received in answer to my
inguiries, and coming trom such unbiased sources, and from
those, too, whose opinions must be authority in matters of
this sort, they seem to settle the question as to the value of
our Lake Superior brownstone.

The quarry has good drainage, and possesses many other
natural advantages, one of which is a large living spring of
water running close by the openings.  The water has been
atilized by econstructing a dam some distance above the
workings, and condueting it through a 26-inch pipe to the
stone saw mill of the company. This affords a sixty-foot
head of water, quite sufficient to drive the two gangs of
SAWS.
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Explovations made 800 feet to the west have discovered
a layer of brownstone similar in quality to that in the
quarry, and it is highly vrobable that it is of the same bed.
It is the intention of the company to thoroughly explore,
with the diamond drill, their lands in the immediate vicinity
of the quarry.

The product of the quarry since its opening has been as
follows:

YEAR. CUBIC FEET.
T8B0 eteeiee e eeaaas 26,300
TR0 ettt et et e, 37,640
18T L et e e e 56,000
TR e e 53,000
BT B et e s e e 53,000
8Tttt e e, 48,000
BT e 37,300
L8T6 e ee s 55,000
d 8T T e e e e e 59,000
E T S PSP U 34,290

Totalo vt e e, 459,530

Adjoining the Marquette Drownstone quarry is the Burt
Freestone ¢uarry, from which has been produced about
6,500 cubic feet of commercial brownstone; but the quarry
is now idle.

THE LPANSE BROWNSTONE QUARRY.

This quarry is situated about one and three fourths miles
northeasterly from I.’Anse, on the east shore of I’Anse
bay and possesses many natural advantages that could hardly
De more desirable. The first work was done on this location
in September, 1875, by T. T Hurley, Esq., of Marquette,
and a little later in the season the above company was or-
ganized, with T. T. ITurley, president and general manager,
John J. Graham, secretary, and [lon. Ed. Breitung, treas-
urer. Mr. Ilurley continned the development of the
property, and in the spring of 1876 constructed substan-
tial erib docks, ballasted with rubble or waste rock. The
docks are conveniently located abreast of the quarry, a tram
road is laid along them, and everything is so arranged that
by means of derricks the large blocks of sandstone are
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swung directly from their beds and loaded on the tram cars,
or, when desired, are stored away to one side ready for
future shipment. At the end of the dock other derricks
are erected to transfer the stone from the cars to the
vessels, '

The first shipment of stone, consisting of ten tons, was
made to Chicago by rail in march of 1876, while the entire
product of the quarry for that year amounted to 8,500
cubic feet; in 1877 the product was 10,000 cubic feet.
The present (May, 1878.) working face of the quarry is
about one hundied feet from the water’s edge. The thick-
ness of the bed varies from four to fourteen feet, and is
seven hundred feet in length. The stone has a rich brown
color, and is very even in texture. The upper portion ot
the bed is, frequently, slightly banded with light grayish
layers, alternated with brownish ones. Some portions of
the bed are somewhat mottled with pale greenish-gray
spots of from oue-eighth to three-fourths of an inch across;
no difference, however, can be detected in the hardness of
these spots and the material which encloses them.

It appears that the only difference consists in the color,
whicly, in all probability, is due to the unequ=l oxidation of
the protoxide of ironj that is, it is possible that the entire
bed was at one period of a much lighter shade than it is
now. I am ineclined to believe that the contrast in color
between the spots and the ground mass will gradually lessen
on exposure.

The formation in which this brownstone oceurs belongs,
as belore stated, to the Potsdam period, and the stone being
horizontally bedded enables nearly perfect blocks of almost
any desired size to be obtained; as for instance, a block was
taken from the main bed and practically perfect in every
respect, of which the dimensions were 34 feet in length
12 feet in. width and 10 feet in thickness.

It is the intention of this company to increase their facil-
ities and endeavor to do a much larger business in the
future than they have heretofore done. The shipments are;

YEAR. CUBIC FEET.
L8761 cueerreeeeeteseeeteetecte et et e et e et et e st e e eaeneeeens 8,500
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I8 ittt et e 10,000

1878, e e e 10,300
TOtlu ettt eaerenieee e eee e ene s o 28,800

As the matter of building materials is one of large
public interest, it is a subject of much congratulation that
we have within the borders of our own state an article of
such surpassing beauty and excellence as our brownstone
is shown to possess. It has been spoken of everywhere,
by those competent to judge and whose business it is to
know the quality of building material, in terms of the
highest commendation, and in no particular has it met with
adverse criticism. Mr. ITurley, of the I’ Anse quarry, has
in his hands a large number of letters from leading archi-
tects and builders in Chicago, Detroit, and elsewhere—
all of’ whom, nuqualifiedly, pronounce it to be one of the
best brownstones in the market, as being nearly if not
wholly exempt from defects—as having a uniform color, a
close fine grained texture—easily cut, carved or sawn,~—and
as capable of being procured in as large size and as perfect
form as any which the country affords.

SRR Ho £ 0



SLATE.

In the general sense of the word, slate oceurs in several
horizons of the Huronian series, as has been already noted
in the chapter on the geology of the iron bearing rocks.
In the Marquette district it is chiefly confined to formations
V.and IV, and constitutes formation XV, The latter ap-
proches nearest in quality to a roofing slate, but as far as
my own observation goes, within this distriet, it contains
too much of iron pyrites, even if the cleavage were perfect,
to fulfill the requirements of merchantable slate. In the
ITuron Bay distriet, however, slate tully equal, if not
superior to, the best eastern slate, has been fouand, and is
now produced at two quarries which are described in detail
further on. The slate formation in these quarries forms
a wide belt, and extends over a portion of the Iluron
Mountains. It consists of several strata, or narrow beds,
of good slate and slate rock. The cleavage, or splitting
planes of the slate, dips very uniformly to the south;
but the natural bedding is in broad anticlinal and syn-
clinal waves, which have a trend of nearly east and west,
and a consequent dip to the south or north as the case may
be. The building planes are very plain, still, an expensive
error was made, at one of the quarries at their opening, in
wnistaking the cleavage for the bedding. Our present state
geologist, Dr. C. Rominger, who made in his official capacity
a personal examination of this mine, also failed to distin-
guish between the bedding and cleavage planes, as appears
in his state report for 1876, page 163. This structure may
be readily understood by reference to the diagram on the
opposite page, and its importance trom a scientific as well
as an economic stand point can be easily appreciated. It will
be noticed that the formation in the Iuron Bay quarry dips
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about 15 degrees to the north, while the cleavage pitches
about 30 degrees to the south. In the Clinton quarry the
cleavage is the same, but the bedding is about 12 degrees to
the south, or very nearly conforms to the cleavage. 1If the
strike ot the Huron Bay were extended westward it would
pass abont 450 feet north of the Clinton quarry. This gives
us an anticlinal wave between these quarries. It is hardly
possible, however, with our present data, to correlate the
beds of the two quarries. The above named companies are
the only ones which have thus far shipped any slate, though
several others have Deen formed and considerable explor-
ing has been done.

THE IIURON BAY SLATE AND IRON COMPANY.

This property is located in T. 31, R. 81, and embraces
altogether some 1,100 acres of land which includes that of
the quarry now worked. It is situated on theS. W. { of the
S. E. § of Sec. 28.

The company was organized Nov. 2nd, 1872, with W. I.
Wetmore, president; M. H. Maynard, secretary and treas-
arer; John J. Williams, agent, and John Thomas, sup't.
During the fall of 1872 preparatory work was begun, and
in the following spring actual mining commenced. A
three foot tram road of four and one-half miles was con-
structed down to Huron bay, and a dock was built at this
point extending 600 feet into the bay. Along the outer
end of the dock is some 14 feet of water, sufficient to en-
able the lake steamers to load directly from the dock. At
the quarry location (July, 1877,) are several substantial
buildings, and everything is in very fair “shape” to do a
large and profitable business; what appears lacking is
want of sufficient ready capital to make this one of the
leading interests of the state.

The slate formation, as developed here, as before stated,
(see diagram) dips 15 degrees to the north, and the strike
is N. 85° W._; but on the other hand the cleavage planes of
the slate dip 25 degrees to the south. The upper slate bed
is about 13 feet thick; then comes a layerof puor slate 4
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feet thick, and under thisisanother bed of slate 7 feet thick,
then a poor bed of three feet, and underlying this again is
-still another bed of slate 44 feet thick; this is as far down
as they have explored the quarry.

The (uality ot the slate, as has been already remarked,
is of the very best; it comes out in large jointed blocks,
and is easily cloven into as thin slates as are required. One
slab 36 by 18 inches and 4 inches thick split into 29 per-
fect slates, which presented a very even face, free from any
-corrugations or scales. At the company’s office in I’Anse
they have on exhibition a much larger slab than this one,
split into equally as thin and perfect slates. They have also
some very handsome tiles which have been planed down
to show the adaptibility of the slate to mantles, table tops,
&e.  The color of the slate is a rich unfading bluish black.
It is very tough and gives forth a metallic ring when
struck.

The company shipped previous to 1878, 5,100 squares
and during 1878, 1,535 squares.

CLINTON SLATE AND IRON CO.

This quarry is situated 1,600 feet west and 300 feet south
-of the Iluron bay quarry, and is on the N. W. 1 of sec.
33, close to the section line.

The officers of this company are Dewitt C. Wheeler,
president; Jas. H. Seager, secretary and treasurer, and
R. R. Williams, superintendent. The first work was done
at fhis location in August, 1874, but no shipments were
made that year. The slate is very similar to that in the
Huron bay quarry. The formation, as already noted, dips
about 12 degrees to the south, and the cleavage a few de-
grees more in the same direction;(see diagram). The man-
ufacture of slates iz a very interesting operation, and the
various manipulations though apparently simple, require
considerable skill and good judgment to reduce the waste
to a minimum. The quality of this slate is essentially the
same as that of the Huron bay quarry.

The shipments from the quarry have been as follows:
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SQUARES.

THE TRON RIVER SILVER DISTRICT,

Is situated on the south shore of Lake Superior, about
ten miles west of Ontonagon. The rocks, as exposed along
the Little and Big TIron rivers, are sedimentary, and con-
sist chiefly of alternate beds of brown sandstone, argilla-
ceous and arenaceous slates. The structure is very simple
and easily made out. It appears that these once horizon-
tal strata have been buckled up or rendered wavy by later-
al pressure along a north and south line, and that the subse-
quent uplift of the Porcupine mountains has tilted them,
thereby giving the formation in addition to its northerly or
southerly dip as the case may be, a general pitch to the east,
while later erosion from glacial action and other abrading
forces have worn away the upturned edges of the strata,
affording, as we can readily imagine, the serpentine like
course of the various beds as they appear upon a sketech of
this distriet on the opposite page. ,

The stratum of rock which carries the silver is a gray
quartzite, or highly indurated sandstone. Overlying this
member is a dark colored argillo-arenaceous slate, and un-
derlying it is a heavy bed of brown sandstone. The silver
occurs in the native form; sometimes it is deposited in
thin seams or joints filled with a chloro-plumbaginons.
substance, or it is disseminated in the ground mass of the
quartzite, and again it is seen in the overlying slate.
During the season of 1874, great activity prevailed in this
section; all the vacant government lands near this locality,
where there was a possibility of finding silver, were soon
entered. Large numbers of assays were made; many with
poor results, while others gave rich returns in silver.
Several companies were organized, and the stock of some
of them, for undeveloped propertics, sold at a high figure.

Bl -
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A small stamp mill was erected at the mines, and three or
four mill tests were made with, apparently, good results.
At the mouth of Big Iron river a town site was laid out
and the lots were held at faney prices. Some harbor
improvements were begun, and everything for a time prom-
ised well. Silvery visions seemed to cloud the intellect of
some of the more sangunine, thereby seriously affecting
their better judgment. Stress of hard times, however, soon
brought them face to face with stern reality; then came
the reaction which is always sure to follow a period of
great excitement. To day, the timid deer browses undis-
turbed among the small clearings made by the different
cormpanies.

GANISTER OR QUARTZITE.

This material is used for the lining of Bessemer steel
converters, and similar purposes. Formerly it was im-
ported from England, but now our Lake Superior quartzite®
has been found fully equal to the best English article.

“During the past two years several thousand tons have
been quarried. Eventually, however, when the require-
ments of the consumer are fully understood, there can be
no question but what we shall see established in this new
industry a large and profitable business.

The shipment of quartz in gross tons, by different parties,
are respectively as follows:

[ s
e s
Years. £ | 8 & =
= & & )
2 2 &
T8 L 718
9E | ...l 954
2,300 1 ... H 2,390
1,048 664 1,712
379 1,051 2,711
243 | o801 5,544
- B B e UL (PR U
| 7932 © 4816 | 1281 | 14029

TOtalS e enninis .

*See page 12,



MARBLE.

Northeast of Ishpeming, about three and one-half miles,
is a series of sharp ridges composed of serpentine, marble,
magnesian schists, greenstones and quartzite, which have
nearly an east and west trend. The ridges of serpentine
and marble have been traced for three or four miles, and
the former is, no doubt, the equivalent of that at Presque
Isle, some fifteen miles to the easterly. The idea of apply-
ing these marbles and serpentines to economic purposes is
largely due to J. Ropes, Esq., who, with his characteristic
energy, has collected and polished several specimens of
these rocks to illustrate their many excellent qualities.

This fall (Nov., 1878,) in company with Mr. Ropes, 1
made a hasty examination of the locality. The points we
visited were within the south half of the northwest quarter
of section 29, T. 48, R. 27. Proceeding at once to the wess
side of the section we found there a sharp ridge, presenting
on its north side an abrupt face forty teet or more in height,
of massive serpentine. The ledge is strongly jointed and
apparently free from minor checks or sub-joints, and I
should judge that perfect blocks of any desired size could
be obtained. On close examination the veining on the
smooth, weathered face of the bluff is plainly visible; but
to “bring it out” fully the surface requires to be polished.
Tt presents then all the imaginary shades of green, varying
from a deep greenish black to a pale pea green or greenish
white. The darker green, often semi-translucent, forms the
rich back ground of the polished surface, which is beauti-
fully mottled and cnriched by delicate moss-like tracery of
the lighter shades, and the entire surface is then rendered
mosaic by irregular veins of greenish white marble travers-
ing the rock in every direction, and even then, as if nature
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were not satisfied, to enhance the pleasing effect still more,
are minute veinlets “shooting out” from the larger ones,

hich, in their Dbranchings, finally disappear, blending
imperceptibly with the dark back ground.

Farther to the east the ridge becomes hroader, and there
rises up on its north side a ledge of very handsome varie-
gated marble breccia. The outerop is a large one and
promises well. The colors of' the breccia appearing on the
polished surface are white, yellow, brown, purple, drab and
blue, with numerous shades of these producing indeserib-
able combinations. The polished specimen in hand is tray-
ersed by a large vein of coarsely crystallized marble, and
in the vein are strewn angular fragments of the colored
base of the rock, The rock resembles in many respects the
famous Breche Herculomewm from DBelgium. A little
farther east is another large outerop of serpentine marble,
which is very similar to the celebrated Vert Mawrin from
Grenoble, France. It is slightly mottled, and is thickly
veined with white and pale green marble. There is a cer-
tain parallelism to the veins which is very apparent when
viewed at a distance.

Continning east we pass another ledge producing a vari-
ety of marbles. One, particularly noticeable, has a sort of
a wavy appearance from fringy-like colored rows of shades
of green and yellow. It is an odd looking specimen. The
most easterly ledge we examined was a large outerop of
dolomitic marble. It is massive and apparently very free
from seams. The polished specimen is beantifully clouded
and mottled with the various shades of grayish white and
light drab; it is also traversed by white veins of coarsely
erystallized marble, which often contain smnall concretions
resembling fossil remains.

Another specimen, taken from a low ledge just east of
here, is very attractive. It has a very rich dark green color,
sprinkled with fleecy clouds of a little lighter shade; it is
also veined with branching veins of pale green, and others
of bright glistening seams of copper colored penninite,
which latter sometimes has a soft silken lustre. The speei-
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men takes a high polish. These are only a few of a very
large number of different specimens whicl Mr. Ropes has
collected and polished from this loeality, and it would seem
that his cabinet represents nearly all the possible varieties
of serpentine marble, and the quantity appears to me to be
“practically” inexhanstible. TItis one of our infantile indus-
tries, and like our slate, sandstone and other partially devel-
oped interests, will sooner or later win its way into publie
favor

Since writing the above, I learn that Mr. Robert Nelson,
of Ishpeming, so well known as the pioneer of many sue-
cesstul enterprises, has taken an interest in this marble,
and no doubt in our next annnal report we shall have
something more definite to chronicle.

GYPSUM.

The determination of the origin, qualities and extent of
the plaster deposits of Michigan is a seientific problem
whieh possesses much geological interest and great econom-
ic value. The utility of ground plaster in promoting the
growth of important agricultural produets has become so
well understood and aceepted by American farmers, that it
is no longer a subject for argument. [t is consistently be-
lieved that by its free and general use the original fertility
of our soils may be maintained and even increased and ren-
dered, constantly, more and more productive, a resnlt which
within our present experience would not be possible, with-
out it. Agrienlture, the chief industry of our state and,
hence the prosperity of the entire commonwealth, is so
greatly promoted by the application of this fertilizer, that
it becomes a matter of. general importance that its value be
everywhere understood, and its ready distribution be pro-
vided for; and well may we congratulate ourselves that we
have within our own state inexhaustible deposits of this
important material, accessibly located, and possessing, as
experience has proven, the requisite fertilizing qualities,
and also the properties which have brongth it very largely
into use for the purposes which the finer grades of gyp-
um are used, especially as stucco. At Grand Rapids, the
gypsum occurs in horizontal deposits from forty to seventy
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feet below the surface, and extends, in the vicinity of Grand
river, over an area of ten or twelve square miles.

No person visiting Grand Rapids can fail of being
pleased with the substantial character of the improvements
found at the plaster quarries of the older and larger com-
panies; the convenience of the arrangements for carrying
on the work with facility and economy, and the general care
and system which evidently prevails in the conduct of the
business.

The two oldest of the present companies are the Gurand
Rapids Plaster Co., and the firm of Godfrey & Bro. At the
works of the former the quarry is all underground, and is
entered through a gently inclining shatt, up throngh which
the product is drawn in cars into the building where it is
crushed and ground, and thence carried in conductors to
the department for calcining or into the 1oom for storing
land plaster. On being brought into the building and be-
fore going into the crusher, the material is carefully assort-
ed and all flinty or otherwise impure product is rejected:
the grayish colored rock is selected for calcining, and the
lighter colored for grinding into land plaster.

There is no practical difference in the fertilizing value of
these different kinds of plaster; the choice being determined
by the hardness and grit, properties essential to suitable
stucco plaster. There would seem to be very little neces-
sity or inducement for using worthless material in the mau-
ufacture of either land plaster or of calecined plaster; for
the product, as it comes from the uarry, is remarkably
free from extraneous rock, and the deposits are of such un-
limited extent, and so easily mined, that there cou'd be but
little gain in using the impure rock; besides the difficulty
of grinding the flinty or slaty material as compared to the
soft gypsum, would occasion a degree of injury or increased
wear of the mill stones, that it alone necessitates care in
assorting.

The quarry of the Grand Rapids Co. is quite dry; the
only water in the underground workings that finds entrance

is down the ineline shaft at times of rain, or from the melt-
ing of snow; but this is drawn off into a sump, and thence
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is pumped out of the mine as occasion demands. The
roof is supported by pillars ot gypsum, which are left at
about seventy feet apart, and intermediate timber supports
are put in so as to realize perfect safety,

Tram-way tracks extend in all directions as required,
and the cars which run over them to convey the material
to the surface, are drawn by mules; light is furnished by
gas, which is manufactured in the quarry from gasoline
and conveyed to points required in rubber tubing. About
eighteen barrels per year of gasoline are used in this quarry
for the purpose of lighting and they are kept, for safety, in
tanks filled with water. The depth of the workings is ten
or twelve feet, the whole thickness of the deposit not being
worked out, leaving the voof and floor of the same ma-
terial.

In other quarries in this viecinity the deposit is stripped,
the large amount of superincumbent drift being first re-
moved, and the gypsum openly quarried.

The quarries are provided with railway side tracks and
docks for conveying away the products by cars or boats.

At Alabaster, in Tosco county, on the east side of the
state, the gypsum deposit is exposed in a bluff’ contiguous
to the waters of Lake Huron, and the plaster rock is read-
ily transferred into vessels for transportation to distant
points to be ground and preparcd for use.

That these deposits are extensive is well known, and their
economic value can scarcely be overestimated; but their
origin is a matter which has not yet been determined; as
they are associated with the salt, it is generally supposed,
as is the case with the gypsum deposits in England and else-
where, that they were originally great salt basins, subse-
quently changed into their present character; but they
are facts which lead one to conjecture that they may have
been deposits of carbonate of lime, that have been altered,
through chemical action, into sulphate of lime. Possibly a
thorough geological examination of the localities, with the
aid of borings carried down to a sufficient depth at suita-
ble points, would lead to a satisfactory determination of
this interesting subject; as elsewhere stated, it is hoped that
proper attention may be given to it at some future period.
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It is difficalt to ascertain, with absolute certainty, the
annual product of the quarries for past years, as some who
have been engaged in the work have kept but meagre record
of the results ot their operations. Considerable pains have
been taken to render these statistics as aceurate as possible,
and they are doubtless as reliable as can Dbe obtained under
the circumstances. The business of caleining plaster was of
small importance prior to 1870; but, a few years subsequent
to the Chicago fire, it assumed large dimensions, ending in
1873-74, 100,000 Dbairels for each year; the Grand Rapids
Co., and Godfrey & Bro., each making nearly 40,000 barrels
—since then, however, the business has fallen off, so that
these parties now make but about 10,000 barrels each.

The total number of tons of land plaster tor the State,
since 1860, a period of eighteen year, is probably 500,000.
Of caleined plaster, 700,000 barrels of 300 pounds each.

These estimates are based upon the actual production of
a few of the oldest companies, taken from their books par-
ticularly those of Messrs. Godfrey & Bro. and Wm. Horey,
agent of the Grand Rapids Co., the two oldest of the com-
panies, the latter having been organized in 1860—previous to
this time the annual out-put was very light. The total pro-
duct of the Grand Rapids Plaster Co. since 1860 has been
200,140, tons of which 132,900 tons were land plaster,
and the remainder calcined plaster. The firm of Godtrey
& Bro., Ol'gavnized in 1863, has done the next largest business,
amounting to nearly the same as the Atlas Corapany. The
present plaster companies in the state are as follows:

Grand Rapids Plaster Co., Wm. Ilarvey, Agent, Grand
Rapids, Kent County, Mich. Godfrey & Bro., Grand Rap-
ids, Kent County, Mich. Geo. L. White & Co., Grand
Rapids, Kent County, Mich. Taylor & McRengolds, Grand
Rapids, Mich. Day & Taylor, Grandville, Kent County
Mich. Union Plaster Mills, Graundville, Mich. Smith,
Bullard & Co., Alabaster, Tosco County, Mich.

The total product for the past two years are as follows:
1877, land plaster 40,000 tons, caleined plaster 50,000 barrels.
1878, land plaster 75,000 tons, calcined plaster 50,000
barrels. ‘




MICHIGAN SALT.

8.8. GARRIGUES, Ph. D., STATE SALT INSPECTOR.

HHISTORICAL.

[t ie not proposed to enter upon an exhaustive history of

this, one of the great Michigan staples, but as salt forms
one of the leading factors in our commercial relations and
intercsts as a state, a brief historical compendium will be
in keeping with our subject. The first discovery of the
great salt deposit of Michigan is hidden in obscurity, but it
is a well established fact that its presence was well known
to the Aborigines of the country long prior to the earliest
settlement by the whites. Salt spriugs abounded upon
the Lower Peninsula from which the Indians obtained
their supplies of salt, which fully established the existence
of a great, natural salt deposit, prineipally located in what
was known as the Saginaw Valley, but whether in the form
of rock salt or reservoirs of brine, was a mooted question
with those whose attention had hcen early turned to the
subject. Still, in view of the presumed value of the unde-
veloped salt springs, the general government made numer-
ous reservations of lands, embracing within their area the
supposed salt deposits, which even at that early day had
created such interest in their development that it is a
matter of record that successful attempts to manufacture
salt in Michigan had been made many years before Michi-
gan had been organized into a state government. Thig
wise action on the part of the government was perpetuated
by the provision in the act of admission of Michigan into
the Union in 1837, by which the state authorities were
permitted to select from the varivus salt reservations seven-
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ty-two sections of lands which embraced within them the
best portions of the then known saline springs in the then
territory.

The wisdom of this action was more fully naderstood and
appreciated when the late, lamented state geologist, Dr.
Dounglass Houghton, was appointed by the first Michigan
legislature in 1838, and who in his report at a subsequent
session of the legislature recommended strenuously the im-
mediate selection of the spring lands by the state, and fol-
lowing his instruections he at once proceeded to thoronghly
survey the salt indications as observed on the Grand and
Tittibawassee Rivers, in Kent and Saginaw counties, and
also continued his researches and surveys in the counties of
St. Clair, Macomb, Wayne and Jackson. In this Dr.
Houghton met with a measure of gratitying success.

Still, though public attention had thus been called to the
mine of saline wealth possessed, and while practical experi-
ment and investigation looking to the rapid development of
this important commercial interest had received a forward
impetus from the report of Dr. Iloughton, these experi-
ments tailed of perfect success in the subsequent death of
the learned geologist who had given so much of his time
and scientific attention to the salt interests of Michigan,
thus depriving the state of one in whom implicit reliance
had been placed to give intelligent direction to these ex-
periments and enterprises—a loss which for a time dis-
couraged further action in their development.

But where Dr. Houghton laid down his burden of inves-
tigation and research in this particular, other investigators
took it up and became so fully saticfied of' the existence
of abundant reservoirs of saline waters in our state that
they at once determined to extend their experimental re
searches still further, resulting in fully demonstrating in
the most satistactory manncr the entire truth of the theories
advanced by Dr. Houghton and others.

Especially was this the case in the Saginaw Valley, then
becoming prominent as a good objective point for the
capitalist and laborer. Xneouraged by the favorable report
of the state geologist, borings for brine were begun in vari-
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ous localities, and the most gratifying results obtained in the
superior strength and purity of the brine produced; the
borings have been continued, or rather extended in the
later wells, to the geological formation embracing other
groups of rocks much older and lower than any previons]u\}
reached, viz: The “Onondago salt group,” or rather the
group in this state, so represented in the state of New
York, and while, up to this writing, the results obtained
may not have sufficiently established its productiveness,
still snflicient encouragement has been had to fully establish
the fact that this *“ group” may vet yield such an inexhaus-
tible supply of salt as to render themn a source of profit to
the enterprising operators, and an augmented addition to the
wealth of the state.

The field of abstruse speculation might tempt the curious
in striving to elucidate the problem of the actual configura-
tion of the salt reservoirs underlying the Lower Peninsula
of Michigan. ~ Whether these vast subterranean saline
lakes are intimately connected with each other by arteries
and veins, causing depression or increase in the located bulk
of each, or whether the salt rock is the sourece of supply
moistened in the secret Jaboratory of nature by the percola-
tion of surface drainage, or otherwise, are points which
must remain, for the present, sealed from the gaze of the
interested scientist. We but know that the great deposit-
ories for brine thus far discovered in Michigan are located
in the Michigan salt group, with the associated sandstones,
particularly in what is known as the “ Waverly Group.”
Algo, is it undetermined to what extent these depositories
extend in which brine may be found in quantity and quality
sufficient to repay the cost of manufacture. With this fact
in view, it is to be sincerely regretted that the wise provis-
ions made by the state legislature some years ago to fully
ascertain this much desired point, has not been made
available in the collecting of the records of the various bor-
ings throughout the salt bearing portions of the state. It
is to be sincerely hoped that this grave omission may yet
be rectified, so all the data possible may be preserved for
uture calculation and reference.

SALT. 215

In regard to the full extent of the salt territory of Mich-
igan, speculation need not greatly err.  Arguing from
simple analogy, we are led to the conclusion that those por-
tions of the group of rocks showing the greatest depression
below the level of the lukes are found to possess the super-
lative in the character of the brine produced. Aetnal ex-
periment has proven this to be the case, and the regions
over which the Saginaw valley extends are found to be the
territory where the greatest depression is had. In the work
of boring, a depth of over 1,000 feet below the level of the
lakes has been attained before reaching or passing through
what is known as the Michigan salt group from which our
brines are obtained. In accordance with this theory we
find that the salt wells of the Saginaw valley are found to
produce a brine of greater specific gravity than any other
portion of the state.

When we state that the supply of brine thus produced iz
illimitable, where these depressions are found, we speak
from actnal knowledge. With each new well is found a
full supply, and while some slight flnctuation in qunantity
and strength is discoverable, still this is but temporary in
character. The same rule will apply not only to quantity
but to guality, and no better illustration ot the fact can be
had than in the report of the committee of the New York
legislature, which, as a commission to investigate the salt
interests of Michigan, visited the Saginaw valley in 1868.
The commission, on pages 21 and 22 of their report,
gruthinlly says, “it is only by chemical analysis that the
“valne of brine can be determined. All the brines used in
“the manufacture of salt this side of the Mississippi river,
“with one exception, are morc or less loaded with impuri-
“ties which must be removed or the salt is valueless.”

Turther reference will be found in this report, to the
higher value of Saginaw brine; and experience has taught
that the best quality of salt can be made from Michigan
brines; and, further, that a large proportion of Saginaw salt
sold in the market, is as pure, as efficient, and as antiseptic
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as any mined or manufactured, either in our own, or in
foreign countries

This leads us to note more at length the process of

SALT MANUFACTURE.

There are two modes of salt making: one is the evapor-
atiou of the brine by artificial heat, the other by solar
evaporation.

SOLAR SALT.

Solar salt at Saginaw, as at Syracuse, is made by evap-
orating the brine in shallow wooden vats, which affords a
salt much purer and cleaner than that made in vats dug in
the ground. A salt cover iz 18 feet square and 6 to ®
inches deep, and gives an anmual produoet of fifty hushels,
The solar process is a very simple one.  Late in the month
of March the brine, which has remained in the vats during
the winter, is withdrawn and everything cleaned and mzf
in order. The vatls are kept partly full of lrine dnrmo
the winter to preserve them from the action of the imnt
while the drippings prevent the ground from freezing o
hard as to force the supporting posts out of position. As
soon as the sun begins to have sufficient power, the brine is
run into the innumerable wooden vats from the reservoire,
Fach vat is provided with a yoof, whieh may be moved
backward or forward on a moveable stage, so as to protect
or expose the water as the weather may render desirable.

The brine is required to remain in the vats from six
weeks to two months to evaporate according to the number
of sunny days. The salt covers produce three erops of
solar salt during the year, the middle crop being the Jargest
and most valuable. The first crop is gathered about the
wmiddie of July, the second in September, and the third, the
last of October.  Solar salt is of exceeding conrsencss iu its
granulation and this coarseness gives it increased value.
The pork and beef packers prize solar salt highly, as, in
consequence of its coarseness, it prevents the ieat from
packing too closely and permits a free circulaion of the
pickle.
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For manutacturing salt by artificial heat, three processes

are used, known as the kettle, pan and steam process
KETTLE SALY.

A kettle salt Dlock. properly speaking, conzists of fifty or
sinty kettles, and the stone or'brick work in which they are
get. The kettles are set in two rows, over two archies, reach -
ing from the mouth of the furnace to the chimney.  These
arches are close together, merely o dividing-wall separating
them, and the kettles are set cluse together in each row.
Fach Dlock is housed under a building from 75 te 100 feet
fong, and about twenty feer high in the (*“ntoy, with sheds
on each side containing hin= for depositing the salt as made.
The salt after remaining iu these bLing fourteen duys, for
complete drainage, ix packed in barrels for market.  When
the works are in operation, an engine is kept running for

the purpoge of nnmpnnr and forcing it in pump logs to
the cistern near by, rom these vats unothe set of
pump logs curies the purified brine info the block
house and along the top of the brick work between
the two rows of kettles, and {from which a spout  ex-
tende over each kettle,  Adter a kettle of brine is boiled
4 short thme, the erystals of calt commence forming on
the surface and fall to the bottom. When the quantity
of brine 1s hoiled down te about one-third, the salt is
dipped out with a long handled shovel and thrown into

basket which is placed over one xide of the kettle
where it remuaing for drainage,  The Dbitter water is thus
drained  off, carrying with it all other impuoritics. A
thorongh drainage is considered one of the most important
points in this mode of the manufacture of walt.

STRAM SALT.

In the gtcam process, the brine is pouped into the out-
side cisterns where it is settled as in the kettle process.
From here it is drawn into the inside settlers, which are
wooden cisterns from 100 to 120 feet Tong by S feet wide
and 6 feet deep and strongly keyed together.

The brine in the settlers is heated by three or fonr steam
pipes, and, after being hrought to satnration, it is allowed to
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rest for a few hours so as to insure a pertect settlement of
the impurities. At the proper time this purified brine is
drawn into the grainers, they being filled to about two-
thirds their capacity.  The length of these grainers is frem
100 to 120 feet, ten to twelve feet wide, and twelve or
fifteen inches deep. These are lLeated in the same way as
the settlers, the steam being carried through by galvanized
iron pipes, all being controlled Ly steam gates. As
the purified brine comes into these grainers quite warm
and fully saturated, it soon commences to make salt, which
forms on the surface and falls to the bottom, when a new
lot of erystals are formed to fall in the same way. Thus
the evaporation continues until enough of the brine is
evaporated. During this time the brine is occasionally
stirred so as to make the crystals fine. As soon as the
brine is sufliciently evaporated, the bailers commence the
lifting of salt. This is done by first washing the salt
thoroughly in the brine that is left in the grainers, and
taking it out with shovels and throwing it upon the
draining hoards, where it remains for a number of hours for
drainage, a large drain completely filling the boards. From
the drain boards it is taken to the bins in the packing house
where it remains for fourteen days tfor complete drainage.
It is then packed in barrels, weighed and branded if of
prime quality, and by the inspectors branded as “fine salt.”
PAN SALT.

A pan bloek is a building of a size to properly cover the
settler, pan and packing rooms. The brine is either settled
cold or hot, it being a great advantage to have the brine in
o saturated condition before it is drawn into the pans.
These pans are cither set in double flues, running to smoke
stack, or are made wider wlien the flues are built o re-
turn—the leat in this way being greatly economized. The
fire being applied directly to the bottom of the pan, the
evaporation of the brine is very rapid, and the salt makes
continually and requires to be drawn out upon the draining
boards constantly. This process has great economy and,
where there is no exhaust stean from a mill, is the most
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practical process, e grain of salt made by this method
is very fine.

Sinee the discovery of salt in the Saginaw ralley, and
the orgamzation of the first compuny in 1859, wonderful
changes have taken place, not only in the mode of manufac-
ture, but in the general conduet of the Lusiness. The dis-

covery of salt gave an impetus to trade; and the growth of

the valley cities, during the few vears following, was more
rapid than during any previous or subsequent years. Tm-
mense capital was invested in salt manufacturing oper-
ations, and the business of the first few Years was more
of & speenlative charvacter than of @ substantial nature.
The more systematic methods of manufacture in vogue at
Syracuse and other salt manufacturing points, the lack of
uniformity of the grades of Saginaw salt, and other causes
began to tell against us.  Jven at the price of salt ruling
previous to 1870, many fonnd the business unprofitable and
block after block was abandoned.

Ouar manufacturers, however, profited well by the experi-
ence of the first ten years and turned it to a good account
in several ways.  The process of manuficture was materi.
ally chieapened by digpensing with the item of fuel and
utilizing the exhaust or surplus steam from the saw mills.
Kettle blocks have fallen into disuse, and steam and pan
blocks have taken their place. The law for the uniform
inspection of salt went into effect in 1869, and has been
rigidly enforced. From £1.50, which was originally esti-
mated as the cost of making a barrel of salt on the Sag-
inaw river, the cost has been reduced to 50 or 60 cents—
some manufacturers asserting that they can place their salt
on the dock for shipment at 40 cents. This, however, will
not include the cost of repairs, insurance or interest on the
investment,

MODE OF MANGFACTURE.

The following table shows the method of manufacture
and the amount manufactured during the past nine years,
by each method. It will be observed that there is a large

decrease in the amount manufactured by the kettle or
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boiling process, and a large increase in steam.  Solar evap-
oration about holds its own. the quantity. in a measure,
being regulated by the favorableness of the season.

Kettle.
Steam.
Solar

176,%61
205,142

4!
120,700 471,328
150,500 685,888
199,100 41,429
841,660 919,182

182,560 371,642 1,083,646 22,8948

STATISTICS,

Salt operations in the Saginaw valley were first com-
menced in the year 1859, Through the influence of Geo.
A. Lathrop, M. D., the Iast Saginaw Salt manufacturing
company was organized in April of that year, and com-
menced operations in May following; first well, completed
in Mareh, 1860. First salt made in July, 1860. The fol-
lowing table shows the strength ot brine obtained trom
this well at various depths:

At 90 feet........ tereresrereeneenieenenenenes 1 degree.
At 102 feet....... e erereeneienraeeeen 2 degrees.

At 211 feet..... . . 10 degrees.
At 212 feet.. 14 degrees.
At 487 feet.ienennnnninil. 26 degrees.

At 516 feet............ e vevemrrenreeereenennn. 40 degrees.
At 531 feet.. e 44 degrees,
At 559 feet..o.onnnn.n. 60 degrees.
At 569 feete.oocviiiviiiiiiiii e, 64 degrees.
At 606 feet.... . e . teveerenne 86 degrees.
At 636 feet..o.oeenn. L, e s e 90 degrees..

The following tables show the amount of salt made in
Michigan for 1877, and preceding years:

BARRELS.
1860 .eeveierareeeeereeeeeareeesveeeneaes ceerereeeeieeninene 4,000
TG Leuuuereveeseseeeisaenesn eereesteessiaeeseeireesaessasanan e 125,000
1862, uieeieeceerreeeenaenn.

868 eeeeeeeeeeeeeeeeeeeeeeseeeeseeseseneessansssensnneesenes 466,356
1864uuueeeineeirireeernean s s et ererenens 529,078
477,200

—
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1867 i e, e, ceeen 407,077
1868.......... e aeenens Tt 474,721

Amount and quality of salt made in the state since 1869,
when the inspection Jaw went into effect:

SO
. ety !
= % =3 o3 ¢ z
&
i Tpow | 17 a6L9ss
17,869 19,659 621,361
14,677 l 19,930 TS
11,710 i 19,876 24,481
746,702 23,671 20,706 823,546
60,757 20,060 16,742 1 ,026,5572
1,027,886 10,253 19,410 1,867
1,402,410 14,233 21,668
1,580,841 20,858 26,249
TOLAL £OF TG FEATS 1 etvrramrrenreneierossnsirsnaranrcsre sarnraensann
Previously Manufactired. .. .ccorveeeraiiaiies sonneiie e
__Aggregate to B0 N e B RS PRI LA PEALRL L

The State inspector’s repor shows the fol-
lowing statistics in reterence to the salt manutacturimg

T T ;13 ,,,l

w % g L

L i ; ] ‘ & g &

Bz 1g ¢ < 3

= 5} 15}

R R IR - 53 g g

S| 51818 = = E

12 3 F = © =

P ﬁ - U g

2 I
JSrICE NO. Lovveeeranes w910 2 500 250,000 185,467
Pt No. 2. 10 2| 81 24 . 250,000 138,553
District No. 3. 9 |-5 1 s | 2| ;. 250,000 | 238400
District No. 4. s | 1) &) 1 550,000 | 114524
District No. ] 2 300,000 | 247954
District No. 6. 1 250,000 | 328,300
District No. 2 | . 200,000 | 130014
District No. i i 150000 | 145,805
District No. 2 100,000 K836+
District No. 1 : 100,000 44796
800 | 2.100,000 | 1,660,807

"The distri No. 1, Kast Saginaw,
George W. Hill, inspector; No. 2, Saginaw City, V. W
Paine, inspector; No. 3, Carrolltou, James Hill, inspector;
No. 4, Zilwaukie, John Iaight, inspector; No. 5, Ports-
mouth and part of Bay City, W. R. McCormick, inspector;
No. 6, part of Bay City and Essexville, Castle Baker, in-
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spector;  No. 7. Salzburg, Wenona and Banks, W, L.
Wands, iuspector; No. 3, Caseville, Port Aunstin, New
vver and Port H()pe,, Huron County, J. Dwight Hill, in-

spector; No. 4, >n<l Peach, Wlhite Rock, and bLalance of

TTwion (,ulmty, JoML Muldrock, inspector; No. 10, Tosco
Conntyv, C. W, Gabrielle, in=pector.
GRADES 0¥ SALT.

The grades of salt establlished by the stare inspector are
as follows:

Xo. 1 sanm,

Fine—In bbls. of 280 Ibs. for general wse and for all family
purposes.

Packers’—In bbls. of 280 lbs. suatable for pa(Lmu and bulking
meat and fish, one of the finest and best brands of salt for smh
pur p\h(w in the market.

Solar—In bbls. of 280 1bs. whoen sereene :d, branded C solar—(C
for coarse, and ¥ solar—I" for fine “mdox The solar salt is
equal in all respects to New York so](u salt.

NO. 2 sALT.

Secoud Quality-—All salt intended for No. 1 of any of the
above grades, when  condemned for any cause by the 111s~pcct0r
is bmn(led second quality, and sold as “sueh.  This salt is good
for salting stock, lmy, lndos ete, ’

WHO MAKE TIE SALY.

Selow s a full list of mannfacturers, together with a
statement of the amount of sait made by each during the
years named, From this list it appears that a large pro-
portion of the number are also engaged in the manufacture
of lamber:

THE SHORM®,

1877. 1876.
Ayers & Co., Port Austine.................... 37,419 35,427
Frank (,m“hnd, Caseville .oooiviiiinin..o. 45,479 41,675
New River Salt Co., New River.... ........ 19,976 14,279
Port Hope Salt Co., Port Hope .............. 40,720 34,123
Jenks & Co., Sand Bedch....l.. .............. 47,083 7,067

Thompson Llo s, White Rock ............ 41,276 40,465
J. L. Wicks Bro’s, Fast Tawas...co.co.oee.. 22,024 24,136

Oscoda Lumber & Salt Co., Oscoda......... 14,438 5,456
Emery Bro’s, East Tawas...... .....ccov..... 7,260 ...
Pigeon River Salt Co., Pigeon Rivor. ..... ......... 11,948
Smith, Gratwick & C 0 , OScoda... .......... 3,335 ceeee

Totaloovoriiiiiiii 0279555 214,476
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Ayrault, Smith & Co, o 12,857 5,005
N. B Ilad]ov & (o, ....................... 37.047 51399
Eddy, Avery & Co., oo T 53,574 1().";(—) 3
H. M. Bradley & Co., .................... IS:SSS L\’.H';
Pitts & Crannage.. 28,5370 '“"7“)
Folsom & Arnold 29.91% 12’)’.3}7)8
Chapin & Barber 45(&91 S8R
39, 45,624
17.5 15,927
36.1‘ 17.254
. id4.417
3,50 3,234
s 15,94 10,157
H.oW.osage & Coonnnnnn oo 65,609 65,480
W IE Malone.. oo 22,522 3 ,702
Moulthrop & Lewlis.oo.ooo 12,4091 ,‘)(?6
Moore, Smith & Couyeereeroene 7,048 ),08()
L. L. Hotehkiss & Cooy oo 34,278 24,834
Key Stonc Lumber and Salt Co.,....... 11,047 6,719
dJno. MeGraw & Coo,o 31,135 45,217
Bousfield & Co,ooii i 2,65 5 0
Ao Miller oo 35,586 65,967
S, McLean & Sonaoovn e 39,189 33,199
B, H. Webster..........ooooc . 26,290 24,532
A Rust & Conyvnnnninn 29,008 30,651
Hay, Putman & Co.y.ovvenns oo 19,121 4,678
Wm. Peter...oooooiiiiiiinii i 18,933 15,786
North Western, G. & W, P. Co., .......... 1,899
Long & Bradfield.............o 107
Total, Bay County...................... - T06,701 657,288

SAGINAW COUNTY.
W.R. Burt & Co.,oeevenininiiiinin e o 64,412 17,945
duoo. F. Driggs.......ooooiiiiini 17,648 15,140
L. F. Gould.oooo 21,449 19,042
i 11,448 ...
10,493 7,898
23,576 16,620
. 57,467 55,175
H.P. Lyon & Couyreenneniinniiiiniiiinnnnn, 17,542 7,647
T. Jerome & Couyevvneviviniiiiiiiininnn . 18,730 20,848
William B. Mershon.................ooooeei.. 3,722 911
Rust, Eaton & Co.yevevreninniinnivininniin.. 25,639 22,272
Wiylie Bro’s.......cocovviivivnnninnn, 11,924 ...
Booth & Hickey......ooooevivviiiinininin.. 7,054 18,488
Sturtevant & Green 38,114 30,433
Conrad Kull..c.oooivniiiininniiiininn 14,595 14,932
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Barnard & Binder ..o 21,958 17,479
George F. Williams Bro’s...o.oooooivnn 27,004 28,083
D. Hardin & Co., (new).....oooiiiinn 691 o
Pearson & SOT...vee v 8,951 ...
Swift & Lockwood ..o 28,310 24,990
CoP Brenner oo 3,088 3,810’
Pearson, Wright & Couyoovcniiin, 34,338 25,570
Shimons Bro’s. oo ‘),()GZ .........
Stephens Bro’s.....oovnnn 11,087 .
Coole & Davis.coooviiii 3,203 1,811
George Rust & Co,vnnnn. 20,157 26,220
Co& B Ten Eyekoo, 17,212 16,547
Remington & o 14,787
Burnbam & Stillocn 6,150 5,613
Faton & Potter..ooo o 5,104 7,485
Thompson & Camp..ooveeiiiinn., 9,698 15,912
Warner & Eastman......ooo oo, 20,056 11,164
Sears & Holland . coooviveiiiiiiinniniin o 27,169 31,060
AL P Brower e 18,208 17,901
Bast Saginaw Salt Manufacturing Co....... 59.318 27,727
1. B ESORKIC . v eeeeee e 3,381 2,585
Buondy & Yousmal...ooovvaiiieii . 4,994 14,721
Titterington & Coy v 5,187 6/254
Robert COnner. .o veerseeoereoseeeseaiseeenons 5,060 4,043
Champion Browil oo e 1,045
Oneida Salt & Lumber Co., vt eeeeeeeas 538
Rochester Salt & Lumber (o (burne(l\ ............. 586
Total for Saginaw county............... 674,641 590,976
Total for the State, barrels............ 1,660,897 1,462,729

BRINE ANALYSES.
Analysis of brines taken from salt wells on the Saginaw
river and analyzed by C. A. Goesmann, Ph. D., the inves-
tigation heing directed to ascertain their commereial value.
Gilimore well, Bay City. Depth of well 503 feet, brine
65 © by salinometer.

Sulphate of Lime (Gypsum).......coooeeerinn .. 0.3961
Chloride of Calelum ... i iiiiiiiiininn, 0.5302
Chloride of Magnesium......... ... ..o, 0.4115
Chloride of Sodium (Salt).......... ...t 15.2674
B O 83.3948

100.0000

The above brine comes from the upper salt bearing sand
rock.
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Swift & Lockwood well, Saginaw City. Depth of well
s60 feet, brine 86 salmomelel.

Sulphate of Tiime. ... v i 0.0583
Chloride of Calelum. ... ... oo 2.6430
Chloride of Magnesimm ... ... oo oo 1.0685
Chloride of Sodium (Salt). ..o 17.5102
R U 7 PPN 78.6799

00.0000

Long & Bradfield’s well, Banks Bay. Depth of well 774

feet, brine 93 < salinometer.

bulphate of Lime. .o v i 0.0722
Chloride of Caleium ... e 29611
Chloride of Magnesium ... ..o, [.2612
Chloride of Sodium (Salt) ... ... oot 19.8595
A 75 S 75.8460

100.0009

These two brines, as the depth of the wells indicate,
are from the lower salt bearing sand rock and are supposed
to belong to the Waverly group. They are the represent-
ative brines of the Saginaw valley and are those that are
most worked.

Analysis of brines taken from wells outside of the Sagin-
aw valley. Ayres & Cos salt well, Port Austin, Huron coun.-
ty, Mich. Depth of well 1198 feet, brine 88 © salinometer.

Sulphate of Lime.. ..o 0.0109
Chloride of Caleim. . oo it it e e 3.1%74
Chloride of Magnesium .......ovevniernneaann.... 1.5675
Chloride of Sedium (Salt) ......... ..ot 17.6161
RV 7S O U OO 77.6761

100.0000

This well, with those at Caseville, Oscoda and East
Tawas, shows a marked increase in the earthy chlorides and
come from the lowest portions of the Waverly group.

Analysis of brine taken from the Thomson & Bro. salt
well, at White Rock, Huron county, comes from another
saliferous horizon. Depth of well 556 feet, brine 98.5°
salinometer.

Sulphate of Lime.....c.oovve i, 0.2622
Chloride of Caleium .......ccvviiien .. 0.5373
Chloride of Magnesium ...... ..., 0.4106



224 SALT.

Chloride of Sodium (Salt oo oo 18.9134

Water oo, 79.8764
100.0000

ANALYSES OF SALT,
Kettle salt mnude by the East Saginaw Salt Co. Analyzed
by Do €0 AL Goesmann,

Nulphate of Tame oo 00 0.5165
Chlovide of Caledammn o0 0 0 0.3564
Chiloride of Magnesihum o000 0 00 o 0.1408
Moisture .00 00 D 3.3441
Chloride of Sodinm (St oo 95,8422

100.0000

Pan salt suade by the Bav City Salt Co., Bay City.
Analyzed by 8080 Garrigues, P D,

Sulphate of Tame. . o000 0 0.697
Chlovide of Caletuny ..o 0 o 0.329
Chloride of Magnesiwm o000 00 00 0 0.340
Molsture ©o oo 1.346
Chloride of Sodinm (Salty oo o, 97.288

100.000

Sream salt made by the New York and Michigan Salt

Co.. ut Zilwaukie.  Analyzed by Dr. 1. C. Haln.

Sulphate of Lime. ..o oo 0 0.563
hiloride of Calclum ... o0 0 . 0.699
Chloride of Magnesiom ... 00 0 0.313
Molsture oo 3.303
Chloride of Rodin (Ralt) ... ... . . 95.327

100.000

Solar salt made by New York and Michigan Co., Zilwi i«
ke, Analyzed by Dr. 11, €. Haho.

Sulphate of Lime. ..o 0.17¢
Chloride of Caleium ... 0.743
Chloride of Magnestum ... ... .. . o . . 0,417
Moisture ..o oo 2.19.
Chloride of Nodium (Salt)........ ... ... ... ... ... 96.470

100.600

DAIRY SALT.
There has been a great want of a good quality of this
kind of salt, so as to complete the list ot Michigan salts

SALT 22

=t

now in the market. Several attempts have been made ta
start its manufacture, but none has been successtul, owing
in a great part to the want ot care in making an article of
sufficient purity.

I have now the pleasure of stating that during the past
summer the Micligan Dairy Salt company, located at Faxt
Saginaw, was organized for washing, purifving and grind-
ing the salt, with a capucity ot two hunrdred barrels, daily,
and is now in suecessful operation, turning out « superior
quality of dairy salt, as the following analysix will show.
We can hardly realize the importance of the manufacture
of this grade of salt, putting, as it does, the farmer in
possession, at w cheap rate, of a quality of salt for dairy
purposes that cannot be excelled.

Sulphate of Time. . ... oo 0.5 ‘
Chloride of Caleium .. .o e 0.08
Chloride of Magnesinm .. .................... .. ..... 0.09
Chloride of Sodiwim. . .. oo oot e SJQ.UE‘}
MOISEUTE « © o v e e et e e e e e 23
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Page |

. 10th Hine from hottony, for seperated read separated.

Page 11. 14th Hne from bottom, for 1876 rcad 1877,

Page 14, 1st jine from top, for

silicous read = ]ii)usb

Page 39, 21st line from top. for 300 feet vead 515 feet,

Page 41, 9th line from top, im
Page 42, 2nd lne from top, for

Page

, rd line from bottom,

Y, Tth Jine from bottow,
7. 5rd line from bottom,
$oin table of analyses, fc

in table of zumi_v.
i table of
in table of

4

6th line from top. for

o

th Hne from top, ex

'fi‘]l Hios from top, for

tHh line from top, fo
Page 157, Hth line fromn bottem,
Page 134
Page 193, 16th line from bottom,
Page 194, T4¢h line firom top, for v

. Hoeh Hine from top, for

lower read 1ron.

65 hu](i:: read 63 miles.

17¢h line from top, for afford read afforded.

im‘ indicate read indicated.

13th Huoe from top, for fitful read gifted.
Iath fine from top, for 1878 read 185

2

).
38,3532 read 37,382,
for 25 read 225.

for 1877 read 1878,

i 047 phosphorus read (047,

, 1'(»1‘ 0,44 ph().“,j’)h(}]’ll!‘v read .044.

a read 0,4,

1 line from top, for lead read led.

prnge the word most,

Huron read Hudson.

Pth line from boitom, {or 47 ° W, read 47 N.

1 noticable read noticeable,

for and read au.

Lt line from top, for mor- vead more.

for dpparventely vead apparently.
varrying read varying.

Page 199, Sth line from top, for approches read approaches.

Page 199, 21st line from top, {or
Page 208, 8th line frowm botton,
Page 209, Uth line from top, for
Page 209

, 2nd line from bottom,

building read bcddmg.
for they read there,
ending read mnoumiug‘.
for 75,000 read 45.0(
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