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PREFACE.

Orricr or CodpnssioNer or Mixerain Srarisrios,
Marquette, Michigan, Jan’y 1, 1878, §
Hox. Crarrnes M. CrosweLn, Governor of Michigan :

S i—Herewith, in compliance with law. T have the honor to
submit the first annual report of the commissioner of mineral sta-
tistics.

The report embraces the statistics for 1877-8, as required by
the statute. and also, in order to completely exhibit the status of
the mineral resources of the State, I have collated the statistics
of previous years.

The arrangement of the topics, other than statistics, is as fol-
lows:

I. A popular geological sketch of the iron bearing scries
¢ Lower Huronian.)
Historical sketch of the ivon distriet.
3. Description of the iron mines.
+. Historical and geological sketeh of the copper district.
5. Lake Superior hrownstones.
6

VA

. Slate.

7. Iron River silver district.
8. Ganister, or quartzite.
9. Marble.

10. Gypsum. or plaster.

11. Salt.

Prof. Charles D. Lawton prepared the historical sketch of  the
iron district, which I regard as the most reliable paper on the
subject yet published. To him I am also indebted for the chapter
on gypsum.

The chapter on copper is from the able pen of Hon. John H.
Forster, whose thorough knowledge of the copper district and in-
timate connection, since its inception, with the practical develop-
ment of that industry, together with that felicitous weaving of
dry statistics into pleasing narrative, pre-eminently fitted him for
the task. His paper is an invaluable contribution, which will
be read and appreciated more and more as time passes.

T acknowledge my obligations to S. 8. Garrigues, Ph. D., for
his very interesting and replete account of the salt products of
the State.

My thanks are due to the officers of the mining and furnace
companies, as well as to the management of the Marquette,
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Houshton & Ontonagon Railroad and the Chicago & Northwestern
ilwav. for many courtesies.

Hai]‘:\\l;lt(fl 11%1 (,z‘r}rmlt agent of t'hc Dgtroit & Lake superior

(opper Nmelring Works. and his assistants, Me«’\ ) Z. W.

Wricht and E. Reeder. I am indebted for accurate statistics of the

pm(l?l(*timl of the copper mines ; alro to I.. G. Emerson, M. E,,

for valuable mformation.

Valuable assistance was given me by Hon. E. G. D, Holden,
Secretary of State; Hon. Ralph Ely. Auditor General ; Hon, .
R. Pratt. Deputy Auditor General, and AMr. E. Row, in the
office of the Secrctary of State. Very many others have con-
tributed to this report to whom I am under grateful obliga-
tions.

I have availed myself of information contained in the Geologieal
Report of Michigan, 1873, and in the ““Mineral Resources of Lake
Superior,” by Hon. A. P, Swineford.

It has not been possible to report on the coal mines or the blast
furnaces ; nor have I been able to complete a contemplated geo-
logical cross-section of the copper series. Considerable data re-
lating to these subjects has been collected and reserved for a
future report.

The compilation of statistics of previous years has consumed
much more time than I-anticipated would be required. No
official compilation has before been attempted, and accordingly
the data is necessarily scattered and in some respects unobtain-
able.

It is regretable that some typographical errors in the text
were not discovered and corrected, especially in a few analyses of
iron ores, wherein the decimal point was inadvertently misplaced ;
reference is, however, here made to a table of errata at the end of
the volume.

It has been my endeavor to make this report of practical value
to the people of the State, and with that aim in view I have
spared neither time nor necessary expense in the compilation.
It is submitted in full confidence that the work will meet a want
long felt—a compilation of statistics of the vast mineral rescurces
of Michigan,

CHARLES E. WRIGHT, M. E.,
Commissioner of Mineral Statistics:
Nore.—]I understand that a biil will be introduced the coming session of the
legislature to provide for a cabinet of minerals in the new capital building,
representing the varied resources of the State. The cost of the collection
would be small, while its value as a source of information could hardly be
estimated.

GEOLOGY OF THE LAKE SUPERIOR
IRON REGION.

It is desired within the limits of this report on the min-
eral statistics of the Upper Peninsula of Michigan, to pre-
sent a brief’ but comprehensive view of the archean forma-
tion of this portion of the State. This season, however, will
be considered, geologically, only the Laurentian and Lower
Huronian* periods. So little is definitely known of the cop-
per series, which overlie the Lower ITuronian, that it is pur-
posed next season to devote the greater part of this section
of the report, to that district. I have collected considerable
material relating to the copper region; but to publish it in
its present crude state, would be doing neither this great in-
terest nor myself justice.

To start with a clear record we will go back to the now
generally accepted theory of the primitive condition of the
earth; that is, when the surface of the molten mass of the
globe had crusted over; that we may understand the source
of the first sedimentary rocks, designated by most geologists,
as the Laurentian. It is very questionable if any of the first
rocks thus formed are extant; for, as the cooling of the globe
progressed, the erust must have formed and reformed many
times. This seems very natural, when we know that molten
rock shrinks nearly 1-12 in cooling, which alone, would ofnec-
essity produce wide cracks here and there over the surface;
and the contracting forece would then cause the fiery liquid
to shoot upwards and overflow the crust, which from the
superimposed weight, would sink to be again lapped away

* This term *‘Lower Huroniaw’ is used to distinguish it from the Copper series
which by some is supposed to belong to the Huronian roeks, and it is not im.
possible that this latter series may eventually be designated as the “Upper

Huronian.”
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by the seething Dbath beneath. This process, repeating it-
self over and over again, would, as we can readil Iy imagine,
atford us a very uneven surface. Daring thix time we must
suppose that the deposition of the sedimentary rocks, had in
a measure begun: and it is highly probable, that even much

t these early sediments were remelted: but this is a mat-
ter of speculation, and we will advance a sfep

Our first rocks were mostly granitic; this is true, not only
of the primitive, hut also of the later Laurentian ones.—
Ammw the latter, we frequently see coarsely erystalline
massive granites, passing into gneissoid rocks; and these
graduating into mieca schists; and the latter even, as imper
ceptibly, into slate. So gradual is this change, that it is
quite impossible to draw the line, separating edch group b;
itself.

The cause of this great diversity of rocks, when derived
from the same source, is to many, a matter of wonderment,
though readily understood. Let us examine carefully, any
exposed granite ledge. If it be of a feldspathic nature, the
rate of deconlp(mtlon will be proportionately rapid, and a
slight blow, dealt on some of the disengaged blocks, will of-
ten break them into a thousand pieces, dlsprm ing the com-
mon phrase “as imperishable as granite.” In f(LCt some of
the more basic granites may be classed, as among those, the
least able to 1)@41' the wear of time.

Taking some of these broken fragments, the feldspar is
readily made out. It may have a milky texture, and crum-
ble in the fingers, still, the unmistakable cleav: age is there,

In the fire cld} beds near Grand Rapids, Wisconsin, which
are nothing more than decomposed granite ledges, the orig-
inal structure of the granite is p]amly visible. The ery%tdl
form of the feldspar still remains, but its chemical COMPposi-
tion is changed; for out of the feldspar has been dissolved
the alkahei, ledvmtr the white, greasy -feeling mineral, kao-
linite, behind. 'lhe scales of mica are still perfect, but are
more or less brittle; and the only unaltered mineral is the
quartz, which may now be easily freed from the material
that once held it so firmly.

GEOLOGY. .

Thus it is with the granite ledge before us. The moisture
penetrates the rock, enteri]w every seam and pore, the
frost then opens the crevice still more, until the loosened
rock iz obliged to relax its hold, and “old gravity” hurls
it down—not to its resting place, however; for the heat and
cold, the wet and dry, co-workers of chemiecal action, all
«combine to lessen the size or break up the block, so that
the mountain torrents are enabled to roll it along their rocky
heds.

The boulder, in this rough-and-tumble journey, is either
broken, or its corners become rounded. If it be a jointed
block and easily fractured, the chances are that it will be re-
duced to pebbles, or ground into fine sand or silt.  In any
case above cmlslde]ed the greater portion of our original
block has disappeared, elther as a sediment, or as we have
already observed, in the feldspar, has been partially dissolved.

The disposition of the material in the former ot these two
conditions, is easily traced out. The coarser material is de-
posited first, which, too, is usually more of a silicious or
quartzy nature. The finer portion is borne still farther, un-
til the point is reached, where the specific gravity of the
particle, overcomes the velocity of the eurrent and the buoy-
ancy of the water. These deposits, however, are subject to
frequent changes, since a heavy freshet will often transport
them farther along, and, on the other hand, a drouth will lo-
cate them mnearer their source. This sorting out and grad-
ing of the material is constantly in operation on every hill
side; and we thus have depositions of variable degrees of
fineness and of different chemical composition.

The material in solution is not so easily traced to the end.
A large proportion of it is absorbed by the earth, where,
meeting with other elements, it enters into new combina-
tions..  Another portion is taken up by vegetation; still an-
other portion is conveyed in solution, to the sea or ocean,
where, in case of the alkalies, it may combine with chlorine
affording the chloride of sodimin—domestic salt—and ¢

less common salts.
There are other sources of rock building mat
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these rocks.
are isolated knobs, or islands, of the primitive rocks; but as

vet, I have never found or examined any granites from the

The fact that so little of value has been found within the

Lanrentian area, will account for our lack of knowledge of

It is possible that within the Laurentian fields

Upper Peninsula, or from Wisconsin, that were other than
metamorphie.

With the unaided eye, it is quite impossible to distinguish
a metamorphic granite from an igneous one; but, since the
lithologist has brought to Lis aid the microseope, it is a
question that can in most cases be satisfactorily settled. We
have seen that the materials of which the primitive granites

are composed, was once in a fluid state, while that of the
Each was then in an

Laurentian rocks, is sedimentary.
amorphic condition,—the one a fluid, the other, possibly, a
fine mud, and in the granites, approximately of the same
chemical composition.

During the process of crystallization it is very natural
that the crystals of quartz and feldspar should have enclosed
portions of the original material from which they were de-
rived, also small crystals of the accessory minerals.

Taking a small chip of an igneous granite and making a
thin, transparent section of it, and then, by placing it under a
powerful microscope, we see in the quartz grains small cavi-
ties filled with glass or stone material. On the other hand,
a thin section of the metamorphic granite will show in the
quartz grains, cavities filled with liquid. The latter having
been included at a higher temperature than what it is at
present, has shrunk in volume, thereby producing a small va-
cuum bubble, which is constantly dashing around in its nar-

row confines. The Jiquid is sometimes water or a salt solu-

tion, or, as I have observed in rocks from other localities, it
may be condensed carbonic acid. These cavities are usually
very minute, averaging not more than 1-1,000 of an inch

across. Though apparently very insignificant, their im-
portance can hardly be appreciated.
So far as my own observation goes, we have, among our

archean rocks, two granites: one the Laurentian, and the oth-
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er coming between the copper and iron series. They so

nearly resemble each other in their lithological characteris-
ties that it seemed for a long time quite impossible to dis-
tinguish them in hand specimens, or even in isolated out-
crops with any degree of satisfaction. They are of the same
mineralogical composition, and in other respects are much
alike.

In a granite specimen from Waunsan, Wisconsin, which
Prof. R. D. Irving sent me two years ago for examination,
I first discovered in gramte the presence of liquid inclu-

sions containing a small transparent cube of salt. Turning

to my own cabinet of mounted sections, I soon found that

these saline inclusions were confined entirely to the upper

granite, overlying the iron bearing series. Here then, though
trifling in itself, was an interesting discovery. Since then
I have frequently applied this test and cannot assert posi-
tively that it has failed me in a single instance.

Our Laurentian rocks are often traversed by narrow dykes.

or fissures, filled with igneous rock material, such as basalt,
or more frequently the filling is of a seggregated or sedi-
mentary character. It is more than probable however, that

the majority of the apparent igneous veins, especiaily the

dioritic ones—are the softened strata of the Huronian
brought to a semi plastic condition by heat. To strengthen
this view, one may often observe under the microscope, in
thin sections of the diorite, a “fluidal” structure, showing cry-
stals of hornblende, broken into pieces, and scattered along
in one direction, still, not so greatly seperated bat what we
can readily see where the various fragments could be re-
united.

Dr. Rominger, our present state geologist, has devoted
considerable time to investigating this vein phenomena,
in the immediate vicinity ot Marquette, which I trust, from
a purely scientific stand point, will throw some light upon
this long neglected branch, of the geological history of the
Upper Peninsula.

After the Laurentian rocks were formed, and even during
their deposition, the erust beneath was gradually cooling
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and shrinking, subjecting the partially crystallized sedi-
mentary rocks to a strong lateral pressure: this of itself
would tend to bring out their latent heat, which would ex-
pand them, increasing the pressure still more, thereby
causing the strata to become more or less wavy. or folded.

The surface of the earth at the close of the Laurentian,
was, no doubt, very uneven: high mountain ranges existed
where at present are only level plains, with nothing—save
perchance, the dip of the strata—to denote their former pre-
sence.

The same destroying agencies that operated against the
primitive rocks were even as active among the Laurentian
though probably the atmosphere was less acid, and the
temperature much lower, in the latter than in the former:
but there, no doubt, was more moisture, which would, in a
measure, compensate for the partial loss ot acidity.

Chiefly from the ruins of the Laurentian rocks have been
formed the Lower Huronian strata, the home of the iron ore
deposits of Michigan. This period was first divided by
Major T. B. Brooks, in his geological report of Michigan,
into nineteen different members, represented by Roman
numerals. These have not all been classified, especially
those at the hase of the series. (See diagram of “Lower
Huronian rocks.”)

Some objections were made last smminer, (1876), by Dr.
Rominger, as to the non.conformability of our so called
Laurentian and Muronian series, on the ground that he had
observed in several instances “a perfect conformability of
these supposed distinet series.” It seems perfectly natural
to me that this should often oceur; and were I to find ninety-
nine places where an apparent conformability existed, and
only one of decided non-contormability, the latter would, in
my estimation, outweigh all the former.

At Penoka Gap, where the Wisconsin Central Railroad
crosses the Range, may be seen as complete a case of non-
conformability of the Laurentian and ITuronian as the most
skeptical could wish. The strike of the gneissoid granite
there is S. 75 2 E., and the dip is about 70 = degrees to the
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south while the plainly bedded Huronian strata, in direct
contact, have a strike of north 70 ° east, and a dip of 65 °
degrees to the north. The Huronian series of the Penoka
Range correlate very well with the Michigan members of
the same period.

The first member of our diagram ot the Huronian series
is a feldspathic quartzite, and the next above. a garnetiterous
mica schist. The other strata, until we reach No. V. of
the diagram, are the unclassified ones, and are taken from
a geological section of the Cascade range, given by Major
Brooks in his geological report.

In writing this, is suggested the possibility of these lat-
ter members of this locality belonging to those above V.
In that case, we should have to consider the prevailing dip
of the formation to the north; and, consequently, assume
that some of the members were overturned. This folding
and tilting over of the strata, is not an unfrequent phase of
tlie Huronian beds.—(See cross-section of the MeComber
mine.) At some future day I hope to work out this inter-
esting structural problem. We will therefore, leave, for the
present, this comparatively unsettled field, describing only
the ores and mines, which latter will be considered tarther
along in this report.

Formation No. V. is represented chiefly by uartzite, si-
licious marble and novaculite, or “whetstone rock.” See spe-
cimens Nos. 2, 3 and 4, of State collection. The quartzite
is usnally of the lighter shades of grayish white, or sometimes
white. It isusually vitreous, and has a coarsely granulat-
ed appearance. It is of sedimentary origin, as may be seen
by the frequent occurence of ripple marks. Some of the
largest out-crops of this rock are just south of Marquette,
which extend for several miles westward.

The quartzite is now used by the Bessemer steel makers,
as a lining for their converters, and is technically known as
“gannister.”” Several thousand tons have been quarried
and shipped for this purpose, and it is considered fully
equal to the Knglish article. Eventually, no doubt, when

the requirements of the consumer are fully understood,
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this present infantile enterprise will become one of our
important interests.

The marbles here are usually of a pinkish shade. They are
silicious and often graduate into the quartzite. - Formerly
they were used quite extensively by the local blast fur-
naces, as flux: but at present, with the small margin of pro-
fit on pig iron, it does not pay to smelt limestone contain-
ing so much silica. A sample of the marble, trom near the
old Morgan furnace, gave me, on caretul analysis, the fol-
lowing result: )

Carb.of lime, ..o oiii i i e, 49.10
Carb. of magnesia,........... .. ... ........... 41.00
Oxide of Ir0Nyccccs e e e i e e A3
B8 e 3.00
Undetermined.. ... ooee vy oo, 147

100.00

Some portions of the marble are finely variegated with
delicate shades of pink, yellow, drab, &e., and would make
very beautiful mantles, table or stand tops. It is exceed-
ingly fine grained and susceptible of a high polish.

Quite recently (Sept. 1878) has been found in the imme-
diate vicinity of Ishpeming, some very superior varieties of
marble and serpentine, which I shall describe tarther along
in another chapter.

The novaculite has furnished most excellent hones, equal
in quality to the Turkish ones, and some of the large slabs, no
doubt, would answer well for lithograph stone. The rock
iz more or less slaty in its structure and texture. Tt is
usually of a pearly gray or grayish drab color. With the
knife point it may be readily scratched; but is not easily ab-
raded by mere friction.

It is to be regretted that this once remunerative industry
—the manufacture of whetstones—has been allowed to re-
main idle so long. That there is money in it, is not denied;
but it is a trade of which only a few know anything about,
and therefore dislike to enter into it.

No. V. is sometimes represented by silicious slates, mag-
nesian schists and argillites. )
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Il‘urning to formation VI. we have chiefly silicous slaty
se%nsts, usually jaspery or magnetic. At the Republic
mine may be seen, better than any where I know of, the
different members from VI. to XIV. inclusive of oul" dia-
gyram, and we will therefore describe those of that locality.
No. VI, there is an actinolo-magnetic quartz schist.
(See spec. 5). It is banded with purplish brown layers of
Yariab]e thickness, from that of a shect of paper to two
?uehes. On the weathered out erop, north-east of the mine
it Presents a very pretty and interesting sight. G]acial’
action has worn smooth and polished the upturned edges
of the nearly Yertical strata: showing in detail, to the bbest
advantage, the banded structure. This is not only true of
1\10, 'VI., but of the succeeding members to No. XIV. No.
VI is extremely fine grained, and is strongly magnetic.
In the hand specimen, even with the aid of a gooz lens
but little of a definite character can be said of the rock’
A‘thin transparent section of the rock, placed under thé
microscope, shows it to be composed of small erains of
guartz, bushy fragments and blades of aetino]ite,b(ﬁbrous
harnb]ende),.and .minute crystal particles of magnetite;
also an occasional imperfect crystal of feldspar. ) ,

No. \TH. This formation is commonly known in the
Iron R(?glon, as greenstone, diorite or tr;;p. That at the
Republic range is a hornblende rock. It is medium to
coarse grained in texture, and has a dark green color, which
weathers or fades to a grayish white. It is mass;ve an/d
vsgrongly jointed, rarely ever showing any signs of bedding
Under the microscope, a thin section of thebrock is seen Eo
consist chiefly of hornblende and quartz, with plain and
strifmted ‘feldspar, brownish seales of mic,a (l)iotIi)t;) and
grains of magnetite. This formation in other ]ocali;ies is
not confined to one kind of rock; but is represented by
slates and magnesian schists.  On the Pencka Ranve. at th)e
gap, the gree.nstones are replaced by the slates; bl? £ ,far‘ther
Elzsg:):ig;ifew miles, the greenstones again oceupy their

: . ‘ . .
No. VIIL is 2 banded terruginous quartz schist, differ-
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ing mainly from No. VI in containing less actinolite;
while many of the layers, on their polished edges, precent
a graphic appearance, from small dendritic fragments of
brownish jasper. In some localities the magnetite entirely
disappears, or is replaced by the red oxide of iron, afford.
ing then a jasper.

No. IX. is a hornblende rock, to all appearance the same
as No. VIL,, but it contains more quartz and less teldspar
and mica.

No. X. is a banded ferruginous guartz schist. In the
Ishpeming distriet, it is a jasper; but west of there,
where the magnetic ores are found, it is nsually a magnetic
sehist. In this formation are located the so called soft
hematite mines. In these mines it appears that the finely
divided silica has been more or less dissolved out by alka-
line thermal water, leaving the iron oxide and other bases
behind. In some of these hematite deposits, so complete

has been this process that only a very small per centum of
the silica remains. (See deseription of MceComber mine.)
One fact worthy of mention here is that these mines are
generally located where has been the greatest amount of
disturbance. This tilting and bending of the strata hLas
broken up the formation somewhat, and afforded the dis-
solving agents a better chance for gaining access to the si-
licious layers. These mines offer excellent opportunities

for studying the complex structure so common fo the Hu- -

ronian rocks.

No. XI. formation is a hornblende rock muech like Nos.
VII. and IX. and constitutes the last of the greenstone belts
underlying the iron ore. It may be noted here that in these
Lornblende rocks, the uartz sometimes disappears, and the
orthoclase is replaced by oligoclase, and there results a dio-
rite. So far, however, as my own observations go, the horn-
hlende rocks are mueh more abundant than the diorites; and
it was for this reason that I chose the well-developed Repulb-
lic range to illustrate in part the Huronian series.

No. XII. is a red banded jasper; and it generally forms the
main foot-wall of our iron mines, though frequently a thin
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layer of chloritic, or taleose schist comes between tlie jasper
and the ore.  When the jusper is of a blood-red color, as ix
often the case, and the narrow bands have a wavy stn’leture’
ijc is then one of the most heautiful rocks we have. With 1
little care in selecting, very good slabs could Dbe obtained
across the bedding planes, which, when dressed and polished
wounld surpass in beauty anything yet used for stand tops’
or other like ornamental purposes. A moment’s examhﬁ-
tion of-one of the diamond drill cores out of this formation
will soon convince any one of the fact.

From No. XII. of our diagram we pass to XIIT., the home
of the hard ore deposits of Michigan. It must not be infer-
]‘led, however, that this member always affords first-class ore:
for often it is second-class, and more frequently sworthless
rock. In some localities No. XIIT. is very prolviﬁc in good
ore, while in others it is quite barren. The ore is usually
found in lenticular shaped masses. At the different iron
mines of the Marquette district, may be seen all the known
varieties of the magnetic and red oxides. In the former
we have the coarse granular to the fine steely kind—the one’
quite friable and easily wrought; the latter é;;ceedingly hard
and not easy to mine. Among the red oxides there is even
a greater variety. Some are coarse grained, while, on the
Ot‘her hand, we have those of an almost impalpable ,texture,
with 2',11 the intermediate grades. Some are massive, others
are micaceous or slaty in structure.  Some of the micaceous
specular slate orves are very friable, and easily frittered away
between the fingers. Like the magnetic ore, there are found
the hard, steely specular ores, even more difficult to drill and
m}'ne than the magnetic. The so-called soft ores are nsually
mixtures of tl'le ‘1'ed and yellow oxides, (Liydrates), and ml'elg'
ever can be divided into strictly soft hematites and limon-
ites.  As the ores will be fully described in the chapter on
the iron mines, we will leave them for the present.

In the ore beds and on either side of them, are lenticular
s.haped masses of magnesian schists, which sometimes over-
lie. and again underlie, the ore; there appearing to be no
rule—save locally —for their occurrence. Turning to the
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true hanging wall of the ore, we have No. X1V, a quartzite
or quarts conglomerate. The quartzite is usually of a gray-
ish color, and is mediam grained in textare. Sometimes it
has a greenish tinge, owing to small leaves of chlorite scat-
tered through it. This ¢nartzite usually differs from the

_ lower quartzite—already deseribed in this chapter,—in be-

ing less vitreous, and is perhaps more aregnaceous in text-
ure though it requires considerable experience to distin-
guish them; and-even then, it is often quite impossible te
do so. The quartzites of the Michigamme, Republic, Hum-
boldt and Champion ranges, and at some other mines, are
almost identical in appearance. The hanging walls of the
Oascade and the Ishpeming mines, are a jaspery quartz, con-
glomerate, or breccia. In some instances, as at the Lake
Superior mine, the gquartzite passes into a chlorite quartz-
ite, and then even into a chlorite schist. Some very inter-
esting facts are now being brought to light, from a diamond
drill hole driven down at Ishpeming, on the division line
between the Lake Superior and Cleveland Iron companies.
It shows very nicely the alternation of the chlorite schist
and gray quartzite, and the frequent imperceptible grada-
tion of the one with the other. The hole is now down sev-
eral hundred feet.

Next on our diagram, is No. XV, a slate. The color is
generally black, which is due to finely disseminated carbon.
The cleavage is quite perfect, though not always sufficient-
ly so to render it suitable for roofing purposes. Scattered
through the slate, and along the joints, are numercus grains
and small crystals of iron pyrites. For a full description
of these slates, see special chapter on the same in this re-
port.

Overlying No. XV.is No. XVT,, a yellow limonitic schist.
1t is possible that this is only a decomposition of the more
pyritiferous lenses of No. XV. or is derived in a like man-
ner from No. XVII. which is an anthophyllo-actinolite
schist. This is a dark gray rock approaching a black, which
is caused by a variable percentage of the oxide of mangan-
ese. It is highly probable that some portions of this bed
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may locally prove sufliciently rich in manganese to render
it valuable as a mixture ir the manufacture of Bessemer
steel iron. The rock, when examined under the microscope,
presents a densely reticulated ground mass, made up of the
fibrous actinolite and anthophyllite. So intimate 1s the
mixture of these minerals that it is very difiicult to distin-
guish one from another. In the thin section of the rock
many of the crystal blades project from the edge, when it
may be seen that in so.:e of these the crystal axis and optical
bisectrix, conincide (anthophyllite),* while in others it makes
quite an angle (actinolite). There are some fine exposures
of this rock in a railroad cut, on the north side of. Michi-
gamme Lake. It is easily recognized on close examination;
for apparently spatterec over the surtace of a fresh fracture,
are the small thistle-biow like spots of anthophyilite or acti-
nolite from one to three-eighths of an inch across. The
rock is quite tough and not easily fractured.

No. XVIIIL. Major Brooks has designated as quartzite,
and overlying it is a mica schist. It may be that No.
XVIIL is a less micaceous variety of No. XIX.

No. XIX. of our diagram—a mica schist—has usually a
bronzy cast from the brownish miea (biotite). Scattered in
itare frequently saw-buck shaped crystals of staurolite, and
rounded dodecahedra of garnets. South of the Michigam-
me range, this formation is well developed; the same may
be said of the Menominee range, near the mouths of the
Michigamme and Paint rivers. Possibly at some future
time we may extend the diagram of the Huronian series, so
as to include a granite, which, in the Menominee district,
overlies the mica schist; but for the present, we will consider
No. XIX as the topmost member of the iron series or
Lower Huronian,

Reviewing the ground just gone over, it must not be sup-
posed that these members are always present in any one
section, or that we can recognize in every instance an iso-

* 1t is possible that this may be an actinolite crystal, wherein the cutting
plane of the section has passed at right angles to the clino-plane of the crystal,
in which case, as will be readily understood by the mineralogist, the apparent
optical bisectrix plane and the major axis of the crystal would become parallel.
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lated member of the series. Still. T trust a cavefnl study of
the above diagram, will greatly aid the explorer in ?1‘is
search for iron ore deposits; aad also assist the scientifie
student in his endeavors to solve the dificult problem, pre-
sented by the complicated geological structure of this re-
gion.

The question is often asked, “How do we aceount for our
iron ore deposits?’ Many theories hiave been advar‘lced to
answer this apparently simple question. Some believe in
the replacement theory,—that is, that the iron ore beds were
originally occupied by some other material, wliich has been
dissolved out and replaced by iron oxide.

Others consider that the beds were primarily composed
of jasper, or some other highly terruginous rock, out of
which has been dissolved the silica, leaving the iron oxide to
be metamorphosed into the hard crystalline ore.

Others, again, hold that they are altered bog iron ore de-
posits, which latter—as is well known—are the result O.f the
decomposing vegelation—usually the common bog c')f the_
swamps—being replaced by the hydrated per oxide of
iron, a sort of a ferrifaction, so to speak. .

Without adopting here, any one of the above theorxes,} or
advancing a new one in their stead, it may be well, b_efore
closing tliis chapter, to present a few of the facts, which I
have observed during the past year or two, hoping they may
throw a little light upon this interesting subject.

In the Michigamme mine was found, during tbe summer
of 1877, a large piece of magnetic ore, weighing several
hundred pounds, which had a concretionary struct'ure ex-
actly like that of brown iron ore. While at the mine last
spring J. C. Fowle, the Superintendest, gave me an inter-
esting specimen of specular ore, having on oue side the cast
of some mud cracks—very similar to the cut of one repre-
sented in Dana’s work on Geology. In mauy of our iron
mines are frequently seen octahedral crystals of specular
‘ore (martite) after magnetite.

The McComber mine at Negaunee has furnished several
‘minerals, among which are baryta or heavy spar, calcite,
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I
rhodochrosite, (carbonate of manganese), pyrolusite, (bin-
oxide of Inanganese), kaolinite and pseudomorphs of penta-
gonally striated crystal cubes of hard hematite ope after py-
rite. These cubes, when unaltered, are very hard and dense,
the sides have g bright bluish black shining luster, much
like that of a tarnished cube of pyrite,*
esting specimen we have to offer is a very small hit of man-
ganiterous hematitic shale, bearing the impression of some
fossil. T sent this fossil to Prof. G. J. Brush, of New Ha.
ven, who, with Professors Verrill, Dana and Swmith, pro-
nounced it a fossil belonging to the lower fauna of life,
Prof. Verrill, who is very familiar with thege early fauna,
said it reminded one of the foraminifera or bryozoa. I had
hoped to obtain more material that this very interesting
fact might be more definitely settled before the publication
of this report, but for the bresent we must content our.
selves with the above facts, trusting that the 1uture will af-
ford us something more tangible.
This article on the geology of our iron district would
hardly be complete without noticing the Lower Silurian
rocks,—represented in this region by the Potsdam and Cal.
ciferous sandstones, and the magnesian limestones, and de-
lineating briefly the outlines of the Laurentian, Iuron.
ian and Lower Silurian periods.  Begining with the Lower
Silurian, we find in the southeastern portion of the city
limits of Marquette, isolated patches and bays of brown
sandstone, nearly horizontally bedded, and resting uncon-
formably on and against the Huronian. The Lower Sj-
lurian member has an irregular shore line as we proceed
southward from this locality. The first six miles its course
is southwesterly, the sandstone resting on the Huronian.
We continue south about fifteen miles, along a very crook-
ed shore composed of granite; when following this divid-
iding line we travel westward some twelve miles farther;
then in a gentle curve we return to our southward course,

and in town 42, range 27 west, we cross a neck of Huron.
-

* For further information on the occurrence of these minerals,
of the McComber mine in the chapter on the iron mines.

The most inter-

see description
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ian nearly six miles wide. Leaving this we skirt alotngq‘zlilg
granite beach tor fitteen milels more,t\\'l}e:h;\'%izzﬂa:? P
the Muronian, which forms the coast of t am
zl\i*eenltfvu;?ﬂes :31* more, where it intersects the Menominee
river and enters Wisconsin. | e Potsdan
Returning again to Marquette, we finc 18.' ot
sandstone skirting the south shore o‘t Lake S}lPenolﬂ&“&esz
all the way to Keweenaw Bay, and from th'e.ucia sorzr e
ward, there appears to have been an extensive Low ot
ian bay, having for its northwest éhore, the 091;]?61‘ fu;nigh-,
or Upper Huronian. The formation befor()j us has Unish
ed very excellent brown sandston'e .f()l‘ bml(.hni' 1?11 n}z the,
and 11;31'1)7 of the variegated varieties ob.t'clm;ne - 1;)(1 ! the
Marquette quarries cannot be' sur.passed fo; ea-u iican e
pility. In the Huronian perlod. it would be Ip{lac 'an§ m
poss.ible to define the shore hnesiof the }urorynl L thé
owing, as we have seen, to the Pex1d111g and upheave
rata, and the subsequent erosion. . .
Stlgt;; ?)urpose, then?is not to describe original ?ogllld:{;i:r
but rather to trace out the upturned edges .ot tlle 8 :;I r,
Glancing over this section of the country W? find the 1 1;(;
onian fields Jimited by granite, or eovert‘ad by the overlying
silurian and drift. The general trend of the formacicwrsl ‘;rel
the Marquette district is nearly e.ast and west, i;) nsa e
proceed westward from Marquette it graf‘iually wide ~1’n -
til at Negaunee it appears to have attained its gna}m o
width of about thirteen miles. The upper mem 61§ o ¢
Huronian are apparently wanting be?ween Marquettel.aml
just east of Negaunee. The strata tor:m a-broa(.i‘ syntc; cllnian
trough, resting on granite. The sync.hnal is cou%%ra ‘t in
the direction of its axis with several minor folds. Wes and
south of Negaunee and about IshPelnlllg, thzse dmnslolrl'ave -
rugations are contorted and their upturne ;31 ge;n have &
serpentine-like course. N af:ure h‘ere, apparell y},)rought o
her uneasy moods, has, by disturbing the strata, t de;elop-
light her buried treasures, and rend(?red easy o oLop-
ment the several firet-class specular iron ore mines

Negaunee and Ishpeming.
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The Jackson mine at Negaunee is the oldest iron mine of

the district and its products are largely sought for. At
Ishpeming we have the Lake Superior, Barnum, Cleveland,
New York, Lake Angelne and other nines. Their ores
are of' the best quality and average high in metallic iron.

North and south of Negaunee are located a number of
soft hematite mines. These ores are in good demand by
Bessemer pig iron makers, owing to their low precentage of
phosphoric acid. Southward of Ishpeming are the Saginaw,
Winthrop and other mines. The Saginaw ores are the
first-class specular varieties.

As we continue westward from Ishpeming the formation
again becomes more regular, though here, as east of Neg-
aunee, may be observed the inferior folds. On the south
rim of our broad synclinal are located the Washington, Ed-
wards, Keystone and Champion mines. In the Washing-
ton and Edwards mines the ore—a fine quality of magnetic
—oceurs in pockets or irregular shaped lenses, while at the
Keystone and Champion the ore belt is more uniform. At
the Champion the vein or bed is nearly vertical, and on the
lower level of the mine it is about one hundred feet wide.
The ores, the magnetic and specular, are of a very superior
quality, and in their present workings are very 1>w in phos-
phorus and sulphuar.

The Huronian, westward from Ishpeming, gradually nar-
rows until it reaches Michigamme Lake, where it is only
two miles wide. The northern edge of the trough maintains
its course along the north shore of the lake, and includes
within its iron belt the Michigamme and Spurr iron mines;
also other undeveloped mines.

After we leave the Spurr mine the course of the forma-
tioa appears to be west-northwest, and when we arrive at a
point about eight miles south of L’ Anse the formation takes
a short turn to the northeast, but before reaching Lake Su-
perior it dips under the Potsdam sandstone, and we return
about five miles further to the northwest, in nearly a paral-
lel direction on the northwest side of the Huron Mountains,
along the Lower Silurian shore line to I’Anse. Coming
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back to the east end of Michigamme Lake, and tracing the
southern rim of the synclinal, we find it makes a gradual
southwesterly turn and in an easy curve comes around to s
southeasterly direction, conforming in a measure to the east
side of Michigamme Lake and its outlet. We continue on
our course, passing the Kloman mine, and finally reach the
Republic mine. The ores of these mines are mostly specu-
lar. In the Republic has been found a deposit of very pure
magnetic: the specular ores are very rich in iron oxide
and are favorably known to our iron men.

The tormation has here made a horse shoe-like bend,
twisting and contorting the strata, and returned in a north-
westly direction along the southwest bank of the river.
The strata are tilted at high angles, and in some instances
are overturned. The dip, however, is usually away from
the underlying granite, so that on each side of the river we
find the strata inclining toward each other, thereby form-
ing a narrow trough of less than one mile wide and six or
seven miles long. On this range are located the Metropo-
lis, Windsor, Canon, Erie and Magnetic mines. These
mines are all on one of the lower iron belts. Immediately
after we leave these mines the upturned edges of the Huron-
ian begin to curve to the left, and in about one-half mile
they have a direction of nearly due south, which continues
for three or four miles, when it makes a little more easting,
and finally we come to a point some eighteen miles south
of the Republic mine; then we proceed southeasterly and
easterly for about thirteen miles, when we meet the Pots
dam formation mentioned above, in town 42, range 27 west.
Following our previous trail southward for five or six miles,
across this Huronian neck, we arrive on its southern edge.
Proceeding now westward on the dividing line of the Hu-
ronian and Laurentian for thirteen or fourteen miles, we
turn to the southwest, then to the east and northeast for a
short distance, and ultimately in a more uniform course to
thesoutheast. Wearenow in the Menominee region. The
formations are more regular and have a trend of west by
north. On the Menominee range are several new iron
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mines which are doing well with fair prospects for the fu-
ture. The ore, a soft specular averages well in metallic

iron, is low in phosphorus and contains an appreciable

amount of lime; gualities, which cannot fail to reccommend
the ore to furnace men, especially to those seeking to make
Bessemer pig iron. Having in a superficial manner consid-
ered the region best known to us, and in which we are most

interested, we will tarry a moment on the borders of the

geologieally unexplored Laurentian. In the Menominee
region is a small Laurentian island, bounded on the north,
west and south by the Huronian, and on the east by the
Silurian. Immediately north of this and separated only by
a narrow Huronian bay is a much larger granite island be-
longing to the same period, limited on the north by the
Marguette iron district (IHluronian) and on the west and
south by IHuronian, and to the east by Silurian. Still fur-
ther north is another Laurentian island, even larger than
the preceding. Itishemmed in on the north and east by Lake
Superior and Potsdam Sandstone, to the west by the Huron
Mountains, and on the south by the Marquette iron region.
The first island has an area of about one hundred and fifty
square miles; the second island of, say six hundred square
miles, and the upper, or northern Laurentian island, pro-
bably numbers seven hundred square miles. With the Lau-
rentian closes our chapter on the general outline of the geo-
logy of the Lake Superior iron region. A more detailed
discription will be tound in the portions of this report re-
lating to mines, sandstoues, slates, ete.

e

GENERAL HISTORICAL SKETCH OF
THE IRON REGION.

The knowledge of the existence of copper on the South

shore of Lake Superior, was co-incident with the discovery
of the country. The crude implements and uncouth im-

ages, composed of this metal, found among the natives by
the white men who first visited the region early in the 17th

century, afforded ample evidence of its presence, in consi-
derable quantity and native purity, somewhere in the viein-

ity, to be found and developed in later years,—furnishing
the basis for large accumulations of individual wealth; for
the building up and sustaining of populeus communitiesi
and for contributing to the world, in large measure, one ot
its most necessary and useful articles.

But none of the early missionaries, voyageurs or explor-
ers, became aware, that imbedded in the rocks of this peril-
ous and forbidding coast, existed in vast quantity and of ex-
traordinary richness, another mineral, which, though coarser
in texture and more common in oceurrence, is of far greater
importance in the world’s industries,—the most powerful of
the mineral agents which mother earth affords, to develope
the civilization and prosperity of her children.

The copper, the presence of which was noted and record-
ed by the early discoverers, and the irom, of which they
knew nothing, both existed in unparalelled measure, and to
them is due the development which the region has under-
gone; having produced in the iron distriet, as in the cop-
per, important and thriving cities and villages, railroads,
canals, lines of vessels and many other less costly though
necessary improvements. B

The discovery of the existence of the iron ore in the Up-
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per Peninsula of Michigan, of which she has contributed so

largely to supply the demands of the country, and which has

heen chiefly inrstrumental in developing the region where
it exists, is primarily due to the U. S. surveyors, who first
noted its existence in place, in Sept. 1844, while running
the east line of T. 47 N. R. 27 W. They were led to the
discovery by observing that the needl» of the solar compass,
the instrument used in making the surveys, deflected large-
ly from the normal direction, and surmising the existence
of some local attraction, they sought for the cause, and
found outerops of magnetic iron ore—specimens of which
they secured and preserved in the collection of minerals,
" which was made in connection with the linear surveys.

Thus it was more than two hundred years, subsequent to

the discovery of copper on Lake Superior, ere the knowl-

edge of the no less valunable fact, of the existence here also of
iron, became known to the world. And two decades of

years were yet to elapse before that shipment of ore began,
which ere a like period transpired, grew into a stream of
upwards of one million tons annually.

In 1845, the year following the discovery of iron by the
U. 8. surveyors, a party of explorers under Indian guidance,
found near the same locality, the remarkable outcrop, which
they secured by a “permit,” and which became known as
the “Jackson location;” they proposing to commence oper-
ations under the title of the Jackson Mining Co. The party
who secured the mine were members of an organization
which had been formed at Jackson, Mich., but a short time
previously, July 23, 1845,

This is the earliest and best known of the iron enterprises
on Lake Superior and for many years became leader, also,
in importance and value. The first ore was taken from the
mine in 1846, the year following its discovery; and in the
subsequent year the constrnction of a forze was begun on
the Carp river, which was completed early in 1848, the
first iron being made on February 10th, of thatyear. Thus
the Jackson Co. became the pioneer iron maker of Lake
Superior.

HISTORICAL SKETCH

In 1850 a few tons of ore were taken to ) \Iewca\

and made into blooms; and two years thereafter
amount was carried to Sharon, Pa., and melteq ; intey,
iron. The first regular shipment to lower ports, com~
ing 5,000 tons, was made in 1856. During the four or five
succeeding years the operations of the company were gt-
tended W1th frequent changes, constant disappointment ang

financial embarrassment; but upon the br eaking out of the

war, the great demand created for iron, put the fortunes of

the Jackson, as well as the other iron companies of the dis-

triet, upon the high rcad te success. It became, probably,

the most prosperous iron mining company in the country,

perhaps in the world. The Marquette Iron Co., becoming
afterwards what is known as?the Cleveland, and out of
which grew also the Lake Superior Iron Co., began its oper-
ations soon after the Jackson Co. A forge, with ten fires,
was bnilt by the company at what is now Marquette, and
the manufacture of blooms begun. But like all bloomeries
started in Marquette county, it was a failure. The cost of
production was ever in excess of the market value of the
iron. Transportation, at that period, was irregular and ex-
pensive—there being no canal at the Sault; no roads in the
country; no skilled labor; no supplies for men and teams;
no materials for construction and repairs, except such as
were obtained by the uncertain and unfrequent communica-
tion from below.

The consumption of ore, in the forges of the Jackson and
Cleveland companies, amounted to about 25,000 tons and
after 1856, the period when the shipments ot ore began, the
Jackson bloomery was finally abandoned; the other, having
fortunately for the interest of those concerned, been burned
two years previously.

The Pioneer turnace was the first built on Lake Superior:
constructed mnear the Jackson mine, 13 miles trom Mar-
quette and completed, so as to make iron in July 1858,
The Pioneer Iron Co., by whom the furnace was built, be-
came subsequently merged iuto the Iron Cliffs Co.

The development of the Iron Region has been certainly
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remarkable.  The population of Marquette Co.. which, until
recently, embraced all the iron district, comprised in 18571,
barely 150 souls.—A dense. unbroken wilderness, isolated
hundreds of miles frow the outermost confines ot civilization,
with no means of approach or of return, except by water in
summer, and over the snow, through interminable forests
in the long dreary winter—severe in clime, presenting
in its impenetrable cedar swamnps, sterile sands and de-
nuded granite hills, a most uninviting aspect: and even
where the indications were the most favorable for agri-
cultural development, the inducement can hardly be said
to have been such as to persuade the farmer to forsake
the comnforts of civilized life and emigrate to this far away
and inaceessible region.

And yet, during the brief period of a uarter of a century,
it has accomplished a development which may well excite
our wonder and admiration. And when we consider the
magnitude of the industry which has caused it, its apparent-
ly unlimited capacity for enlargement, and the proportionate
effect which this inerease must oceasion in the growth and
Importance of the country, we may well view with com-
placency the past and be pardoned for entertaining, seeming-
ly, extravagant hopes of the prosperity which the future has
in store for it.

The towns, with few exceptions, owe their origin to the
mines, and all of them are largely the outgrowth of mining
work. The city of Negaunee began its existence with the
discovery and development of the Jackson mine. South of
the town, and also within its limits, are a number of hewa.
tite mines, comprising the McComber, Rolling Mill, Grand
Central etc., some of which are now idle; and among the
important induastries which contribute largely to its busi-
ness, are the Pioneer furnaces. The Chicago & North-
western, and the Marquette, Houghton & Ontonagon Rail-
roads, form a junction here, and have branches extending
to the different mining locations.

A short distance west of Negauuee, and upon the lines of
these two roads, is the city of Ishpeming, which has hecome

SO
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in number of population, the largest town on the Upper
Peninsula. It is the business center for some of the most

Admportant mines, comprizing the Cleveland, Lake Superior.

Barnmmn, New York and Lake Angeline.  The city contains
a fine graded school building built of brick and roofed with
the Iuron Bay Slate, the Dest hotel in the region, some
attractive d\\'e]']ing‘s. and other indications of intelligence
and good taste; while its large blocks of stores, founderies,
machine shops, &c.. give evidence of Dusiness aectivity.
Railroad tracks connecting with the main lines, extend to all
the niines.

West from Ishpeming is a number of villages of greater
or less importance, comprising Stoneville, IlTumboldt, Chani-
pion. Michigamme, and Iron City at the great Republic
nine, the latter connecting with the M., II. & O. R. R., by
a branch nine miles in length. The largest of these is Michi-
gamme, which owes its existence to the development of the
Michigamme mine.  The Company began its operations by
building a large saw mill, with machinery for making sasl,
doors, &e.: laid ont the village and sold the lots, which were
rapidly bought, and Dhuilt wpon, during the spring of 1872,
In June of that year, afire, that began in the woods, spread to
the town and swept it from existence. It was speedily re-
built, however, and within a few months thereafter, had sev-
eral hundred houses, and a population of 1,300 persons. The
village is on the line of'the M., IL. & O. R. R. and is well Iaid
out, éxtemliug along the shore ot Michigamme lake, a beau-
tiful sheet of water several miles in extent, dotted with bold
rocky islands conical in form and clothed with dark ever-
green foliage.

I Anxe, where one of the earliest missions on Lake Super-
for was established. is also a village of considerable impor-

tance. It is at the Lead ot Keweenaw Bay, 23 miles west of

Michiganmme, and is the present western terminus of the rail-
voad. Tt is the shipping point for the ores of the Michigamme
and Spurr Mt. mines, for the handling of which the rail-
road Co. has huilt an ore dock of sufficient capacity, and simi-
lar to those at Marguette and at Escanaba,



30 HISTORICAIL SKETCH.

A few miles from 1 Anse are some deposits of ore known
as the Taylor mine, to which a branch railroad was built.
but no mining las been done.

About four and one half miles from the shore of Iluron
Bay, a deep indentation of water which is separated from Ke-
weenaw Bay by a long narrow tongue of land, are extensive
deposits of slate of an excellent quality; a full deseription of
these slate deposits will be found further along in this vol-
wme,

The work at these quarries began in 1872, a1d during the
following year a number of houses was built, and at the
present location has since grown up quite a village. A tram-
road was constructed, extending from the quarries to the bay,
at which point a suitable dock was also built. The deposi%sﬁ
b.eing so far from settlements, making it diffienlt and expei-
sive to get material and supplies to the locality, and the neces-
sity of sending abroad for skilled workmen to prepare the slate,
caused the outlay to e great and the progress slow, The
company has passed through many vicissitrudes; vet like all
projects of this sort, based upon the actual existence of an
abundance of raw material of a suitable quality, and whicly,
when properly prepared has a good market de{'imnds the oh-
stacles, whatever they may be, are sure to e overcome. and
success is certain in the end to crown the enterprise. /

The early, and natural outlet for the produets of all the
mines which, until recently, were worked, was the harbour
<>f_ Marquette; and from a few scattered louses which con-
st-l'tu'ted the entire hamlet in 1853, has grown up, in a few

brief years, upon the shores of this beautiful bay, the metro-
polis of the Upper Peninsula. U

Inits large and excellent harbour with its great cur-
ved sweep of shore line following the Dbase of the Tow wood-
ed mountains which form the back ground, in the magnifi-
cent prospect which the outlook over the great lake unceas-
ingly affords, nature has given to it charms which art cannot
rival. Marquette witha population of about 5,000 abounds in
evidences of prosperity, intelligence and cultivated taste. Its
large and elegant high school building constructed of the
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handsome brownstone from the quarries in the city, roofed
with the dark blue slate from Huron bay: its fine church
edifices, hotels, business Dblocks and private dwellings, some
of them also of brownstone with slated.roofs; its clean,
well paved and shaded streets: the water works which furnish
to its citizens, the pure water drawn from the cool depths
of Lake Superior: the streets and dwellings lighted with gas:
the ample facilities for transportation and eommunication,
afforded by railway, lines of steamboats, vessels, and tele-
graph, place it among the most favored cities of a state
everywhere noted as abounding in charming villages and
thriving cities.

Marquette has become somewhat of a watering place;
and in common with many other Lake Superior towus,
possesses attractions and advantages, as a summer resot,
that are being appreciated and enjoyed, in an increased de-
gree from year to year. IHealth seckers, pleasure scekers,
artists and tourists, come to Lake Superior in considerable
numbers. The excellent hotels afford ample accommodation
for travelers and sojourners. The cool salubrious air brings
health and vigor to the enervated frame. The speckled den-
izens of the mountain brooks tempt to piscatorial wander-
ings and gratify the epicurean appetite; while everywhere
abound the unbroken forest, the rugged hillg, the rocky gor-
ges, the impenetrable glens, the picturesque lakes and heau-
tiful water falls, to delight the artist and, in the fullest
measure, afford to the lover of nature, in her wildest aspects,
the enjoyment which he seeks.

The chiet manufacturing industries at Marquette, are the
Grace furnace, Rolling Mill furnace, Carp River furnace,
Iron Bay Foundry, Railroad Shops, &e., and its extensive
and valuable sandstone and quartz quarries, &e. The har-
bor, which is perhaps the best on the lake, is provided with
two large ore docks belonging respectively to the M, I &
0. R. R. Co., and Cleveland Iron Co., and also with am-
ple merchandise, docking and store house facilities.

At Escanaba, a town of considerable importance, which is
situated near the mouth of the Escanaba river, on Little Bay
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dle Noguet which i formed at the head of (%re&r}:m- are
Al Two extensive ore docks he i Corthy
ern DR Co. The most l\wsﬂ’\(’]‘cillllffz'lclﬁ'(lmlrlr‘zl't; ?L"theq-
e 1 o Y ocharcoal Dlast furnace oy
,l:zmo Superior is found at Escanaba, [t was built by the
((‘/u.\(;:uk'.hwnl Co.but has never heen sucoessfu]ly (‘)pe;'atedl
],:,lli’r];:l]:]:;}; ]\l\l;tinhfgiii::\l'::‘- :lif]]?llsll‘lél is ‘muds‘ar this point
\ g reg ps to and from Traverse hay
At Favette, in the same county, on Dig Bayv deNoc ueﬂt.
the Jackson Iron Co. Las a furnace with ttj\\'o sumcks, W}lioli
has x.nade an excellent record. Tn the vicin‘ty of this place
considerable farming has already begun, and the results
ha.ve') beeu such as to give favorable indication of the adapt-
ability of the land to this purpose. The soil is of a lime-
stone formation, and fine erops of wheat and other grains
are .raised. Delta county claims to be the banner cc?mlt):
for tarm'ing; an agricultural fair was held at Escanaba thig
season for the exhibition of the products of its pioneer
farms,
l’\Ien(fminee. near the mouth of the Menommee river
W}Jld),”ln part, forms the dividing line between Michigan
and Wisconsin, has large lnmber interests. It is also fa;or-
ably situated for the manutacture of chareoal pig iron, and
has a blast furnace with two stacks, which Whe: the ,mar-
ket demand is sufficient to consume the produet, ought to
be operated with remunerative results. ST
The ‘extensive ore deposits that exist in Menominee are
now being partially developed, and the entire range bids fair
to.become, in a few years, the scene of active minine oper-
a'tlons. A large popalation of consurmers will thus T)e pro-
vided, which with the unusual excellence of the lands
fe;x:xbnx ;,C;e(f;rn;e;:I;sz(l;l;nt'y’ furnishes strong inducements to
‘ Much of the land in Menominee eounty is no wise inferior
in aigrieultural value to that in many of the most favored
portions of the Lower Peninsula. This may seem a strong
statement; but to one who has seen its fine sections covereg
with e.xeel]ent bard wood, and noted the evident fertility of
the soil, it will not appear an exageration. There are also

e —
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large bodies of pine and much other sawing timber; and
along the railvoad may now be noticed (uantities of cedar
posts ready for shipment, giving indication that the pro-
Jduet of the extensive areas of this valuable timber, found in
Menominee and elswhere on the Upper Peninsula. will be
in demand as rapidly as transportation is afforded. Settle-
ment wounld be much more rapid it the lands in the vieinity
of the range could be purchased: it is mainly in the hands
of speculators and ot corporations who are averse to selling.
The Commonwealth Iron Co. have arranged for the immi-
gration of several hundred Swedish families, to whom they
propose to sell lands as soon as the railroad shall be ex-
tended to the property. Eastern parties have also stated
an intention ot utilizing the excellent water power at Twin
Falls, by erecting machinery for making paper, ete. of the
poplar wood which is also available at this point in snflic-
ient quantity. The mines on the range will ship during
the present season upwards of 70.000 tons of ore, which goes

by the way of Escanaba.

The want of railway counection with the Lower Penin-
sula, such as would be effected through the construetion of
the projected line to Mackinac from Marquette, is griev-
ously felt on Lake Superior, and the completion of this road
would result in scarcely less value to the interests ot Lower
Michigan, since, while it would afford a much needed outlet
to the people of this region, it would also open their mar-
kets to the farming and manufacturing interests of the Low-
er Peninsula. Forit must be borne in mind, that the large
amount of products necessarily consumed in the mining
regions, is almost wholly imported, and that as communi-
cation now is, very little can find its way here from the low-
er part of this state. The only railroad reaching here trom
“below” starts from Chicago and passes through the state of
Wisconsin, and constitutes the main artery which supplies
the wants of the Lake Superior towns. If the Marquette
& Mackinac railroad were constructed, connection would be
furnished with Lansing, Detroit, and all parts of the state
without passing beyond its borders; and such speedy com-

-
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munication between the two peninsulas would strongly tend
to the formation of greater harmony of interests. ’

It is also a fact that the 150 miles of absolute wilderness
through which the line exte.ds, posesses greai natural
wealth, which can only be developed through the construc-
tion of a railroad. The immense quantities of valuable
timber eannot otherwise be utilized, nor the excellent farm-
ing lands brought under cultivation. For here, as was said

of the Menominee region, the surface, timber and soil of

much of the land, strongly favor the assumption that it is
adapted, in an admirable degree, to successful agriculture.
Wheat, oats barley, buckwheat and the earlier vari
eorn, can be profitably grown; while for the production of
peas, potatoes, turnips, cabbage &e., the country cannot be
excelled; the quality of the vegetables raised in this coun-
try is always superior and the yield generally satisfactory.
Tliere are also many indications favorable to the productio'n
of butter and cheese—the soil when cleared of timber is
speedily clothed with an ever-green and springing turf of
rich nutritious grass. )

In the Lower Peninsula the pastures and meadows usually
become dry and parched early in autumn, affordine but lit-
»tle sustenance at that scason for cattle; and the grouund being
bare much of the winter and during the spring months, un-
dergoes a process of frequent freezing and thawing, which
prevents the grass from attaining a sufticient growth to sup-
port cattle unuil late in the spring; thus generally render-
ing it necessary to fodder during seven months of the year.
On the Upper Peninsula the grass remains green until covor-
ed with snow in the fall, which happens before the ground
becomes severely frozen, and it remains covered during the
winter, i
Of course the ground by reason of this heavy covering does
not freeze; and as soon as this mantle of snow is mxzoved
through the genial warmth of returning spring. the dorm-’
ant vegetation, which has so long lain warm and protected
beneath it, springs rapidly into renewed life and activity;
speedily affording sufficient nourishment for grazing animals
So that, in reality, the period during which foddering is

sfies of
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necessary on Lake Superior, is not greatly in excess of that,
which is required in Lower Michigan.

True, not all of the land in the Upper Peninsula is favor-
able to cultivation; much of it is saud, swamp, or roek; too
poor, teo diffienlt, or impossible to cultivate. And as coun-
try of this character frequently prevails in the vicinity of
the mines and towns and adjacent to the lines of railroads,
persons coming here temporarily, and judging from what is
apparent in the neighborhood where improvements already
exist, and exagerating the severity of the winters, are apt
to condemn the country as practically worthless for farming.

But fortunately the arable lands are greatly in excess; and
whatever may be the drawbacks, and as yet they are mani-
fold and great, the Lake Superior farmer will always possess
an active home market, eager to absorb all his surplus pro-
duction, at prices largely in advance of those realized else-
where. Hay, of which necessarily large quantities are con-
sumed in the mines, brings $15. and upwards per ton; and
now butter sells at .25 per pound; eggs at .25 per dozen:
potatoes at .75 per bushel; milk at .10 per quart. And at
this season of the year, it is frequently assumed, by those un-
acquainted with the country, that Lake Superior is already
« vegion of snow and frost; but in contrast to this mistaken
opinion, I am to-day, Oct. Tth, sitting by an open window,
and observe, in an adjacent garden, a person gathering tomat-
ves; and notice that the beets and cabbages are vet fresh and
growing; and that the squashes and pumpkins, to be seen,
are, apparantly, uninjured; and I am informed, that from a

strawherry plat, which seems scarcely larger than the top of
a dining room table, were picked the past season 113 quarts
of berries, which attained an enormous size and were of ex-
cellent quality. Flowers are still blooming in many of the
yards; and shade trees and shrubbery have not yet lost their
foliage and greeness. The cows one sees about the streets
and in the pastures, cropping the grass, which is fresh and
ample for their wants, have the fatness and sleekness pecul-
iar to animals where the herbage, upon which they feed, is
rich and nutritions. The robins have not yet diappeared;
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tor but a few moments ago, one came and perched himself
upon the fence within a tew feet of me and =ome of his com-
panions together with other smaller Lirds are visible at
no great distance—the Iright <unshine and pleasant air,
of to-day, do not indieate a verv near approach of winter,

The other important towns, situated in the eastern part of
the Upper Peninsula, or commected with the iron industry,
of which mention haxnot vet heen made, are the villages of
Mackinac and Sault Ste. Marie.  The former charm-
ingly sitnated upon the shore of the beantiful island whicl
bears its name, and protected from imaginary foes by the
frowning cannon which overlook it from the walls ot the an-
cient fort npon the high bluff beneath which it nestles, is
too well and favorably known to render extended deseript-
ion necessary.

Mackinac island, situated in the straits which separates
the two Peninsulas, is certainly a delighttul spot; abound-
ing in natural objects of great beauty and interest, and
affording ample opportunity for scientific examination and
tor recreation. To those seeking rest and quiet, cool brac-
ing air, pure water, and interesting natural scenery, combin-
ed with unlimited opportunity for snch amusement and ex-
ercise as are afforded by fishing, boating, and forest excur-
sions, no better place can be found.  Situnated in the pathway
of vessels passing through the straits, it is easily accessible
in summer, hutin winter it is still greatly isolated: althongh
the extension northward of railv ravs inthe Lower Peninsula,
and the advancement of settlement in that direction, is
rapidly tending to make it easily accessible at all seasons of
the year. And when the railroad from there to Marquette
shall be built, connecting it with the irom and copper region,
as well, it will be on the great inland thorouglitare be-
tween the two Peninsulas, and in proximity to the point
where the transfer of the freight and passengers will
be made, which with the development of the adjacent coun-
try, thereby occasioned, must greatly increase its import-
anc. Both Mackinac and Sault Ste. Marie are among the
oldest villages upon the lakes. A mission was established
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at the latter as early as in 1663, by the Jesuit fathers Mar-
quette and Dablon.  The river, to which the early mission-
aries gave the name of Ste. Marie, is the channel throngh
which the waters ot Lake Superior flow into Lake Huron.
In this river oecur the Sanlt, or rapids, which long before
the advent of the early missionaries had been a favorite
fishing ground for the Indiaus; here they resorted in large
numbers at such seasons of the year as they were enabled
to secure a plentitul supply of one of their most indispensa-
ble articles of' food. It was hence an excellent point for a
mission, the advantage of which the Jesuits were not slow
to see, and which they did not fail to improve. Missionaries
enjoyed here favorable opportunities for preaching to the
Indians, and for endeavoring to convert them to christianity.

The Jesuits sought only the conversion of the savages,
and were followed by traders who bought furs of them in
exchange for such trinkets and articles as pleased the sav-
age fancy or met his wants; so that for two hundred years,
it remained little else than a missionary station or trading
post for intercourse and traflic with the Indians. In sub-
sequent years, when expeditions for scientific and practical
exploration, speculation, and for permanent development
began, the Sault became the point ’appui, from which
these expeditions set out for the unknown regions bordering
the great lakes. Communication was early kept up with
Detroit by small schooners and other light sailing eraft;
and from thence above the Sault, the journey had to be
made in canoes or batteaur with Indians or French woyag-
eurs for guides. All persons or freight, passing between
the lakes, went through this point; and all outfit and mate-
rial had to be earried over this portage. Much delay and
annoyance was necessarily occasioned, and thus, in the early
developments of the Lake Superior region, the Sault was an
important place. The rapids, at Ste. Marie, are about one
mile in length, and have a total fall of about seventeen teet,
making a barrier in the river or strait which connects the
lakes to communication between them.

In the early travel and traffic between the lakes, articles
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of use ur commerce were borne around this barrier on the
backs of men; later, mules and teams were employed, and
previous to the building of the canal a tramway was used,
and all materials of the rapidly increasing commerce had to
be transferred and reshipped in both directions. The neces-
sity of a ship canal, to overcome this difficulty, was early
foreseen by those best acquainted with the interests of Lake
Superior, and its construction became finally imperative,
The mat?er had been brought before congress as early as
1840, a 1.)111 having been introduced that year, asking for an
appropriation of 100,000 acres of government lands for this
purpose. Butit was not until 1852 that definite action was
taken. Congress, that year, granted 750,000 acres of land,
%o be devoted to the construction of a ship eanal around the
falls of Ste. Marie. The legislature of the state of Michigan
having forma lly accepted the grant, work was begun, under
contract with the State, by the Sault Ste. Marie Ship
Canal Co.—an organization chartered under the laws
of the State of New York for this purpose—in the follow-
ing year, 1853.

Owing to causes necessarily incident to the construction
of a work of such magnitude, under circumstances so unfa
vorabie for procuring the large force of workingmen required,
and for furnishing them with supplies, and for proeuring
the necessary tools, machinery, and other materials—the
completion of the canal was not effected until 1855. The
total cost of the work, inclusive of the expense of locating
the lands which were granted in compensation therefor, was
$1,800,000. /

The building of this much needed channel of navigation
gave an impetus to the commerce of Lake Superio; that
was speedily felt in the greatly increased prosperity of all
industries in the region Dbordering upon it From this
period dates the first shipments of ore; and probably to no
one thing is the iron region more indebted for its d'elevelop-
ment and subsequent prosperity, than to this preat public
work.  Prior to the building of the Peninsula “pailroad to
Green Bay on Lake Michigan, ten years later, all the ore
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passed in this divection; without it, these enormous mineral
deposits, rich and abundant as they are, could scarcely have
been given to the markets of the world.

The General Government, hy making a water-way through
the St. Clair flats sufficient for the passage of the largest
vessels, has succeeded in undoing the work of Nature
constructing a water course where, for centuries, Nature has
evidently heen endeavoring to create dry land. The effect
of the widening and deepening of this channel has heen
that vessels of far greater tonnage than has originally Deen
anticipated, can be employed; and in order that such vessels
may pass into Lake Superior, and for other important rea-
sons, it soon became necessary that the canal also should be
enlarged; the work of improvement was undertaken by the
(teneral Government, eight years ago, and Congressional
appropriations to the amount of $300,000 were made for
it.  The Government is now engaged in the construetion of
a substantially new canal, which is designed, when complet-
ed, to be adequate to the wants of Commerce for all times
to come. The capacity of the new lock will be 80 feet wide.
500 feet long, and with a lift of 18 feet, providing 16 feet
of water on the mitre sill, at low water. The result of the
enlargement will necessitate further improvements in the
channel through Mud lake and the St. Clair flats.

Aside from the shipping interests with whick it is associat-
ed, Sault Ste. Marie posesses little of present importance; it
is in the east end of Chippewa county, and has just complet-
ed a conrt house to maet the requirements of its legal pro-
tession.  There are some large mills for the manufacture of
lnmber, ete., and considerable farming is carried on in the
vicinity, whicl latter consists mainly in raising potatoes;
large quantities of whicly, for many years have annually been
produced.  The erop, as elsewhere, in the Upper Peninsula,
frequently remains in the ground until spring, when it is

dug and marketed. The yield is almost certain to be abund-
ant, and the business is a profitable one.

About 180 miles west of the Sault, and 40 miles east of
Marquette, is the settlement of Munising, situated on the
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main land opposite Grand Island. A Dranch railroad, con-
necting with the projected line trom Marquette to Mackinae,
was surveyed to this point; and there are two blast furnaces,
—the Munixing and the Bay Furnaces,—in the vieinity.
The latter, however, at Onota, is six miles distant, and was
recently, while working partly destroyved by ftive, and has
not been rebuilt.  Some farming has been undertaken at
Munising, and the adaptability of the soil to this purpose
is indicated by the fact that last season one person raised
there tour hundred bhushels of wheat.

The construction of” the Sault Canal was not the only im-

portant improvement in transportation tacilities that became

necessary to meet the growing interests of' the mines, for the
ore had to be carried, somehow, to the lake for shipment,
thirteen miles and upwards, of distance. At first this was
accomplished over a rough wagon road, which became, at
times, as may readily be inferred, almost impassible. Subse-
quently this gave way to a plank road, constructed by the
Jackson and Cleveland Iron Companies. Upon this road
longitudinal sleepers were ultimately placed and laid with
strap rail, and it was operated with horse cars.

But all of these methods of transportation were only ex-
pedients; the necessity of a railroad from the mines to the
fake was early realized, and with an increase of business the
construction of one become imperative. The project was
finally undertaken as an individual emterprise; but little
progress being made, however, until the enactment of a gen-
eral railroad law, in 1855, when an organization was effected,
with the corporate title of the Iron Mountain R. . The
work was then pushed forward with vigor, resulting in the
completion of the road in 1857.

About this time the project of connecting the mines, by
rail, with lake Michigan became agitated, and in 1856 a
targe grant of land was secured for this, and other associated
railroad enterprises. Numerous changes and transfers oc-
cured, but the lands were finally conferred on the Peninsula
tailroad Company, by which the road, from Negaunee to
Ilscanaba, was begun in 1863, and completed in the follow-
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ing year; a consolidation with the Chicago & Northwestern
having been effected, the road became known as the Penin-
sula Division of that line.  Up to 1370 the Chicago &
Northwestern extended only to I't. IToward, a distance of
242 miles from Chicago; in that year, however, the work of
further extension was begun and completed to Escanaba in
1872, thus giving complete railroad communication from
the lower region to Chicago, and under the efficient manage-
nient of this great corporation.

Thus, to the enterprise and sagacity of the Chicago &
Northwestern Company is due the fact that the people of
Lake Superior enjoy the advantages and conveniences which
accrue to them through this railway conmection with the
outside world; and in meeting the responsibility thus assum-
ed of providing for the passenger travel and business traffic,
the care and liberality shown by this company have been
such as to meet the general commendation. The length of
the Peninsula Division from Negaunee to Escanaba is 624
miles, and the aggregate length of its branches amounts to
66 miles; making 1383 miles of track. The Company’s ore
docks at Kseanaba have 352 pockets, having a total capacity
of 24,000 tons; the docks are built in 14 to 20 feet of water;
vessels carrying 1,600 tons, and drawing 18 feet of Watel"‘
have loaded. The rolling stock of this Division, comprises
30 locomotives and 1,957 ove cars, and the amount of ore
shipped over the line amounts to upwards of 400,000 tons
annually, about 60,000 tons of which are from the Menomi-
nee Range. _

The Marquette, Iloughton & Ontonagon Railroad is the
outgrowth of many railroad enterprises which have been
formed during the period that has transpired since 1856, to
meet the growing wants of the country, and to earn the
grant of lands, which as before mentioned, was donated by
Congress for this purpose. The present Company was in-
corporated in 1870, and the State having conlerred upon it
the unearned lands, work was begun in the Spring of 1871,
and before the close of the following year, thirty additional
miles of' road were constructed, extending from its previous
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terminus, at Champion, to I”Anse, at the head of Kewee-
3 I b bl

naw Bay, a total distance from Marquette of 66 miles. The
turther extension of the road, provided for in the charter
and in the grant of lands, to Houghton and to Ontonagon, it
is unnecessary to add, is anxionsly hoped for.

The road is well managed and provided with an equip-
nent adequate to the wants of its business, and has an estate
of upwards of 400,000 acres of land, which, extending for
a distance of 50 1miles along the great Iron Range, must
doubtless embrace many valuable deposits of ore, some of
which are already Inown, The total number of miles of
road, including the branches extending to the mines, is 884

miles; and the number of stations is 16, and of employes
400, Tts equipment comprises 30 locomotives, 1,613 ore
cars, 5 passenger and 4 express cars, freight box cars 28,
platform caps 2, and of gravel and of other cars not men-
tioned, 73. The amount of iron ore transported over the
road was in 1877, 600,000 tons, heing 93 per cent. of the:
tonnage of its freight business, the total number of tons
freight carried, being 951,687, At each of the termini, the-
company has an ore dock ; the one at Marquette has a total
length of 1,2991 feet, and the one at [2Anse of 546 feet.
The docks are provided with “pockets” which hold from 55
to 100 tons each; these pockets are made somewhat in the
form of a shute, to discharge their contents divectly into

the hold of vessels, and are tilled from the ore cars, which
are run over them. The company’s dock at Marquette is
a3 feet in width on top, and has four railroad tracks, and
rises 38 feet above the water, There ave 136 pockets on
both sides of the dock, and from them eight vessels may be
loading at the same time. 6,000 tons Liave been loaded in a
single day.  Vessels may be loaded in from one hour and
fitteen minutes to one hour and thirty minutes, varying with
the capacity of the vessel; the average time of loading a
vessel is about three houps, About one-third of the ore is
taken in steam vessels, the remaining two-thirds in sailing
vessels.  This dock has a capacity of upwards of half a mi]l.
ion of tons of ore for the entire season. The company have
also substantial shops for construetion and repairs,
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When this road shall have completed its exten51ons, a.rld
the Mineral Range R. R. shall have reached tho ext;omlci
of the Keweenaw peninsula; when t%xe Menom;.ne}el t)fx;}ﬂ_
shall have penetrated through t'he Wlldernesscl) tltiai\ts v
able region; and the much desired road to tleﬂs -
Mackinac shall be built and extendefl thenc:a to 1;8 . 11;
then will the railway requirements of the .L' Pper‘nir}nuulbe
be measurably met. TIts impo'rtant Sections wil -1t(131nthe
brought into communication with each‘othevr, fmu.\w h the
rest of the state. The development of 1t.s vast ml]:eg- R
sources will be more rapidly advaucefl; its great to ‘1et oﬂ
valuable timber be rendered available; its exoo]lellt ﬂm mlz?
lands will become accessible, and a more rapid eedt elllnflm,
increased activity and general prosperity must g{la 1.-1&7‘"\ i“o:
sult. The business of qua.l-ryiné_.{‘ sal.ldstone an( 1;)1161):1;1;
it for building, is slowly developing 11’1to an 1111.po11§d1}]do1(r.

Inexhaustible deposits of this rock, smtap]e for I‘mf ”t;;
are found at various points, but the quarries at. 1\ vm;lueqs
are the most advantageously si)tuvatod tor \V().!'klilig) a lpnreed-
ent. Buildings constructed of these beanmfjul 50' co todu_
stones, brown or richly variegated, and possesii?i" tb-:iachm._
rability, have an outward eleganoo and a Slvl 3 }(m 1H.c ar
acter that no other material can give. Sevom _publi nd
private buildings in Marquette, with walls of this stone,
miration of all visitors.
th%"tjﬁ:i? ttllcl)z deposits ot marble, many of whichl ztj'o kxfokxz:l
to exist, have yet been worked; but it is altoget )‘;l. Yp;gm(;
ble that, with the future development ‘ot tho VOOLV;I)I’I') . :
will be found of sufficient value to be in acmlx\; (; omat,;le .Was

Many years ago a whetstone quarry, near‘ A](,lltl.? m, s
worked for a short time, but soon abandonea'l, not 10{ o
of excellence in the quality of ‘tl?e matema}, bnt.tlda bxte-
business did not then seemn sufliciently p'rohtable',\ on ,
less it will sometiime be again resumed, with b.ettelvlb}l‘cloe‘zs’b.

Some of the deposits of plumb.ago or graphite, whic 1‘ aflo
known, are believed to be 'suﬂlclent]y pure t.o answlelyegl‘
many of the purposes for W}II.Ch that' subs.taoco l-stfmlﬁr?gmic’
but no special examination of any with view to its ec
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use has been made, and none of apparently good enough qual-
ity for the finer uses, has yet been discovered.

A valnable deposit of quartz, known as “gannister,”” has
recently been opened in the vicinity of Marquette, and
some demand for it already established. No doubt the in-
terest will grow in importance as the quality becomes
known and the necessity £or this material increasos,

Some promising deposits of serpentine rock are known,
and one recently discovered near Ishpeming may possibly
prove of much value,

The great business depression, which is so seriously felt
throughout the entire country, affecting all branches of in.
dustry and all kinds ot trade, has borne with particular se-
verity upon the iron interests everywhere, closing blast tur-
naces and crippling the mines. And hence the check given
to the activity of Lake Superior has been correspendingly
great. During the years Immediately preceding the panic
of 1873, the development had been unprecedentedly rapid.
The mines were worked to the utmost of' their capacity, to
meet the demand for their products.  Heavy expenditures
were made, to develop new mines. New furnaces were
built, at ruinous cost, and all were run to their maximum
limit. The mill men and dealers were strenucusly seeking
to supply the markets with lumber. Sailing vessels, steam
barges, and propellers, tarried briefly in port, quickly

discharging and receiving their freight, and, impatient of
storm signals, spread every sail, or plied all steam, in the
landable endeavor to convey away the produets of this conn.
try and to bring to it its supplies. Night and day, scarcely
without pause, the great ore docks resonnded with the sound
of dischaiging ore. Explorers were everywlere traversing
the woods, looking eagerly for sections of pine, or with dip
compass and pick in hand, anxiously seeking tor magnetic
attractions, and carefully examining boulders, outerops, and
ledges, in search of evidence of iron, or other valuable min-
erals.  The U.S. Land Office was besieged with applications
for maps, information, and for entries. Persons having
“Notes” of pine lands to sell found ready customers, The
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H kA ‘ 1
i ’ srdinary “finds’ were poured
mysterious accounts of extraordinary ¥

into credulous ears, and favorable specimens were eage‘lf')l)i
examined. The air was filled Witl‘l rumors of \VOII(Ilulllll
discoveries, of gold, silver, copper, iron, and other va nra.) e
minerals. Wary capitalists were flocking l}el‘e, ready t(}) )1}1
vest in shares, miniug stocks, and lands, t.reqnentl_it W tllme
except In imagination, the "show’.’ pr01n.1seq but faintly a
hope of realizing any return, save'd1sappn1ntn%ent.v ' t
But with the advent of hard tnne's, all t}TIS e};Cltell’llel'l‘.
passed away, and the ephemeral pro.]ects. which owed their
existence to, and drew their sgpport from such ‘a‘u unl-
healthy condition ot affairs, speedily collap'sed. Tlhz :m Lll(liil
and Jegitimate industries, howev.er, having a soli our.} :
tion, have continued active, and in a measur;e lft'"o?p:;(j(u;.,
Many new mines. though not altogether value eSb}. ye .11;tn,
want of capital, or from bad management, or that the qua )
of the ore which they afford was below the standard n'eces-‘
sary to fulfill the requirements ot the markets, have. either
n’xalintained a precarious foothold, or have heen obl‘lgfc} tlo
suspend operations altogether-—some never to be‘lexixleI .
and others, possibly, to renew work when more favorable
i ceur. .
“’%‘;S:l;l?ll gld mines, those of stren.gt.h an.d of estab‘hshed
reputation, have suffered very little dnnm}ltlon in theu: pI:():
duct. The shrinkage has been in the price rece}ved for 11:,
but as there has been a corresponding falling off in the cost
of labor, and of transportation, and in glll other values, tlie
cost of mining is much less than heretofore; so that, W‘h} te
the market price of ore has been greatly reduced, the glezl -
er economy in its production dogbtlelss enabl}e.sI :}16
companies to realize a fair degree of profit; and v&;n e} tlse
total produet, as will be seen from the tabular sta e'mb{l. ,
elsewhere contained, is slightly less than was attained in
1873, it still reaches the enormous yearly aggregate of
1.000,000 tons, possessing a present market value ot abotlt
$5.000,000. A single mine, which on]?r hegan WO:'}{ (1101
1872, has already attained to an annual shipment of 1 (o',O )v.
tons of ore, worth this season nearly $1,000,000. Certainly,
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these figures hardly justify the assumption that the region
presenting the activity which they necessarily imply cagn be’
dormant. Nevertheless. one cannot but anxiously h’o pe for
-such a revival of business activity as shall rekindle thIe fices
in the many now idle furnaces scattered over the peninsn]at
as shall utilize the imme.ase forests of hard wood, so contit;
nous 'to the ore beds, and su itable for charcoal, 7as shall 1'::
quire in a greatly increased degree, the valuable sandstones
HI.ld slates, so beautiful, so abundant, and durable for buil.
dl}]g; ﬂand as shall develop the many other incipient indus-
tries, the basis of which exists in inexhaustible quantity 1'21
th? mineral deposits of this region. Experience teachésvl,haf
Pnces will rise as well as fall, that a period of de )1'essi(m‘
is Ibl}()x\fed by one of activity and relief. The preselllt is not
tl'le first time, since faruaces have been built on Lake Su e‘
rior, that the cost of the production of pig iron has appl'oagh-
.ed so near the price it would bring in warket or be event
in exeess of it, that the manutacture of it was pr’actical] Y ix:l—
hibited. In the financial depression of 1857 the Pi(i)eel"
Illolt} C?lnpa,ny were obliged to sell theiv iron for §292 per ton
wirile it eost 824 to produce it.  Awlin 1860 the px‘opertvy
was le‘ase'd for four years. the less e agreeing to manufaé-
ture pig iron during the period of his lease, himself paying
all expense therefor, including the delivery of it on b‘oax;?{
of.vessels in Marquette, for $17.50 per ton.  Certainly the
price of iron has not yet fallen to that point, while the))ro;
pects of the region since that day have vastly improve(ll -
thﬁnl,%;i?t, 1:6\7«3,1‘???1;% lléviaxt%lei}' com»pensations, a.nd no doubt
he g y increased care and ecoaomy, necessitated by the
circumstances of the present time, will really result in more
substantial benefit to this section, in the long run, than if
t}le wild speculative period preceding the panic {131(1‘(3011
tinned. The work is now rapidiy becoming more s ste -
tin g ystem-
atie, and partakes less of the hap hazard quality, which in
a measure, characterized the earlier mining operations
'%he natu're and the manner of the deposits, are being care:
f'ul]y studle’d and understood; scientific knowledge a,naJ prac-
tical experieice go hand in hand, in the prosecvution of the
work, in the great mines,

HISTORICAL SKETCH. 47

Hereafter the skill of the analyst, the engineer, the expe.
rienced miner, and of the thoroughly qualified iron maker,
will be required, to a greater degrec than has heretofore
prevailed, to meet the exigences of the more elaborate and
expensive methods of mining that will be practiced in the
future, and to fulfill the increasing requirements of the iron
trade.

Explorations and investments still continue to be made;
but recently to a greater extent in Menominee Cunty
{han elsewhere. The developments in that region are
of so promising a character as to stimulate those already
owning lands there to examine them, and those who desire
to purchase, to search for deposits, hoping doubtless to dis-
cover something that shall rival in value anything that has
yet been found. Certainly there is enough to enconrage
them; for the mines now opened along the Menominee
Range indicate a degree of value that ought to be satisfact-

ory to any class of owners. The ore in the best mines is
extraordinarily rich in iron, and there is mnquestionably
a vast amount of it. Probably no better opportunities for
investments, on Lake Superior, have ever oceurred than the
present time affords. But, untortunately for their interests,
people seek investment mainly during periods of specula-
tive excitement, when prices rule high. After the excite-
ment dies out, and prices subside to their normal rate, few
want to buy; then, only the wise ones seem to realize that
this is the best time to invest. Ina time of depression
and financial embarassment one onght to be able, it ever, to
secure desirable property at a price at least not in excess
of its real value. For this reason, and from the fact that
the value of mineral deposits here ean be Dbetter deter-
mined, than heretofore, since much more is known about
them, and a sufficiently safe estimate of the amount of ore
in most of the mives may be made, and the quality, the
market demand, and price, and cost of transportation, ete.,
are known—thus eliminating, in a measnre, the element of
ancertainty-—it is as before stated, a most favorable time to

invest in this region.
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The country is, in reality, a comaprative wilderness; the
greater part is yet to be examined, and offers an excellent
field for exploration; desirable portions of it can be easily se-
cured of the Government, it the land has not vet been en-
tered, or, if already taken, can generally be purchased of the
party owning it. The large amount of lands held by the
R.RR. Co.s, and the Portage Lake Canal Co., are offered for
sale. The latter Co., and the M. H. & O. R. R. have each
an office in Marquette for the sale of their lands; and the
C. & N. W. Co., also have one at Escanaba. Through
each of these offices purchases may be made, or any desired
information obtained. The U. 8. land office, for the Upper
Peninsula, is at Marquette

In tracing the development of the Upper Peninsula
great credit must be given to the U. S. survey. The wis-
dom of the plan upon which the survey of this region was
made, and the careful manner in which the work was execut-
ted, has ever since been apparent. Upon the maps of these
surveys are recorded the topographical features of the land;
the character of the timber and soil; the streams, water
powers, lakes, ete., and also, what is more important to the
explorer for minerals, are noted the maghetic variations,
the outerops, and ledges, the kinds of rock which compose
them, and other observed geological facts. These data,
given upon the plats, have been found to be aceurate and
reliable, and have led to the discovery of the greater por-
tion of the valuable mineral deposits which have been found.
Especially is this true of iron ore, much of which, being
magnetic, the deposits are indicated by the influence which
they exert upon the compass needle. In originally running
the township and section lines of this peninsula, the survey-
ors were required to note down the magnetic bearing at
each compass station, and these bearings are given on the
recorded plats, along the surveyed lines, at the points at
which they were taken; and a careful examination of local-
ities, where unusual variations are found indicative upon
the corresponding map, Las led to the discovery of many
important mines. A valnable chapter on exploration, giving
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full details, will be found in Maj. Brooks’ report, 1873,
The idea of combining geological examination of the coun-
try with the linear surveys, and of recording the results upon
the same maps, is due to Dr. Douglass Houghton, the ear-
liest state geologist; and the faithful execntion of the work

ina great measure, is to be credited to Wm. A. Burt, the in-
ventor of the Solar Compass. Dr. Houghton’s plans em-

braced a geological survey of the country as weli as a linear

one, but owing to his untimely death this resulc was only

partially carried out. Enough, however, was done to enti-
tle those who performed it to grateful recollection, and to
sadly awaken a deep regret that the waves of the great lake
had not spared the fitful spirit 4hey so ruthlessly engulf-
ed, to the full accomplishment of the noble work he so ad-
mirably devised. An important adjunct to all other indus-
tries, is the press, and in this particular the Upper Penin-
sula is fortunately represented.  The Mining Jouvrxaz, pub-
lished at Marquette, is the largest of the papers issued, and
is a truthful exponent of the interests of the iron region.
The Houghton Mining Gazette, is an old, and long estab-
lished paper, highly esteemed, both on Lake Superior, and
throughout the country, for the reliable character of its in-
formation, relating to the copper and other interests; the
Ontonagon Miner, the Northwestern Mining Journal, the
Iron Home, the Negaunee Iron Ileraid, the Menominee
Herald, the Escanaba Tribune, published respectively at
Ontonagon, Hancock, Ishpeming, Negaunee, Menominee;
and Eecanaba, are all enterprising chroniclers of local and
genersl intelligence. Ali the towns on Lake Superior have
good schools, and some of the school editices are very com-
wodious and elegant, and good order and intelligence every-
where prevail. In a volume, entitled the Mineral Re-
sources of Lake Snperior, published by Hon. A. P. Swineford,
of the Mining Journal, will be found much interesting mat-
ter rclating to the Upper Peninsula; also in Maj. T. B.
Brook’s report, the preliminary chapter of which is devoted
to the early history, etc., of the iron region, 1873.
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