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REPORT.

Orrice oF StaTeE GEOLOGIST,
© Detroit, February 1, 1841.

To the Hon. the Speaker of the House of Representatives of the
State of Michigan:

In conformity with instructions contained in the act autho-
rizing a geological survey of the state, I have the honor to lay
before you, an outline of the operations of the department over
which I have been placed, together with the general progress
towards completion, of the whole work.

It is a matter of regret to me, that the sufferings and hard-
ships 1o which I have been exposed in conducting the field
work over the wilderness portions of our state, have so far im-
paired my health, as to render it impossible for me to enter
into so minute details as had been anticipated. I regret this
the more, since it leaves many wide spaces in portions of the
present report, which are of much consequence to a proper
understanding of the whole. But since the annual reports are
intended to refer rather to the progress of the work than to its
results, and since the whole will be embraced in a more per-
fect form hereafter, this defect is of less importance than it
otherwise would be. '

My individual labors, during the past season, have been
chiefly devoted to surveys connected with the northern slope
of the upper peninsula, and to this district, the chief observa-
tions in this report, will be directed.
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UPPER OR NORTHERN PENINSULA.
General description and Topographical features.

The published maps of that portion of the state of Michigan
usually known as the Upper Peninsula, are so defective, not
only in details, but also in general outline, that the tas’k of
giving a description of any portion, in such a manner as to ren-
der it.imclligible to any person who has not actually traveled
over it, is excecdingly difficult. The extent of these geo-
graphical inaccuracies is much greater than would at first be
sup{Josed, for scarcely a single feature of the interior is given
as it actually exists; mere brooks are magniﬁed to rivers
and again, those streams justly deserving the name of rivers’
are either wholly omitted or scarcely noted, while the course;
of the streams, as laid down, are almost invariably as far from
the truth as could be conceived. Nor do the inaccuracies
stop here, for even the coast maps of the great lakes, by which
our upper peninsula is in part surrounded, are usuall;f so de-
fective as scarcely to be recognized, except in their most gene-
ral outlines.*

I have already, in a previous report, referred in general
terms, to that portion of the upper peninsula bounded by lakes
Hux'otl and Michigan, for which reason my remarks at this
time will be mostly confined to the northerly portion of the
peninsula, or that portion bordering upon Lakue Superior.

So little is known of the extent of country constituting the
upper peninsula, that it may not be misplaced to make some
ref.eren(:e to its dimensions, though at this time most of the
estimates must be regarded as mere approximations. The
most exireme length of the district is embraced between Point
de Tour, of Lake Huron, on the east, and the mouth of Mon-
treal river, of Lake Superior, on the west. From Point de
Tour, the direction of the mouth of Montreal river is very

*1 am happy in being able to exeept from this oth i i
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nearly north, 80° 80’ west, and the direct distance does not
vary far from 816 miles. This estimate, it will be perceived,
does not include Drummond’s Island, which, if included, would
add some 20 miles to the length as already given.

The easterly portion of the peninsula is narrow, and its
width, for a distance of 130 miles west from Point de Tour,
varies from 30 to 50 miles; west from this, the peninsula wi-
dens rapidly, though its width is exceedingly irregular. I am
unable, at this time, to state with very much accuracy, the
extreme width of the upper peninsula, but the arcaof the whole
may be estimated at very nearly two-thirds that of the Jlower,
or southern peninsula.

The topography and general features of the upper and lower
peninsulas difier so widely from each other, that, with the simple
exception of a part of the easterly extremity of the upper penin-
sula, they scarcely admit of a comparison. The wide contrast
exhibited by the two districts, is wholly dependent upon geo-
logical differences, and these are so strongly marked, that they
could not fail to attract the notice of the most superficial ob-
server. ,

In the last report 1 had the honor to lay before you, some
general references were made to the topography of the south-
ern slope of the upper peninsula, which embraced simply
those portions bordering upon Jukes Huron and Michigan, and
extending from Point de Tour to Monominee river.

Although the rocks of the district extending from Point de
Tour to Chocolate river, upon the northerly or Lake Superior
slope, belong to an older series than those lying south, and are
different in composition, the general features of the two dis-

tricts, neverthcless, bear a close resemblance. Easterly from
Point Iroquois, the country is for the most part flat, or but
slightly elevated, and the near approach of the rock to the sur-
face so far prevents the descent of the waters, as to give rise
10 extensive districts of wet and swaly land. Westerly from
Point Iroquois to Chocolate river, the country is more elevated,

_and has a much smaller proportion of wet land. A range of
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hills, having an elevation varying from 300 to 600 feet above
Lake Superior, comwmences a little casterly from Point Tro-
quois, and stretches very neatly wesl, or but a fow degrees
north of west, until the western cscapement again appears
upon the coast, giving rise to the clevated hills of which the
Pictured rocks and Grand island form a part.  The outline of
this range of hills has the most perfect regularity, being unbro-
ken and uniformly covered with a densc growth of timber.
West from Chocolate river, to our boundary line at Mon-
treal river, the physical character of the country is widely
different from that of the district hefore referred to. This
country is made up of a scries of irregular, knobby ranges of
hills, that have a general casterly and westerly direction, with
Intervening valleys of flat or gently rolling land.  These hills
not unfrequently rise to a height of from 600 to 900 fect, very
near to the immediate coast of Lake Superior, and at a distance
of 15 to 20 miles south from the coast, portions of some of the
ranges rise to a height of 1,200 to 1,300 feet above the level
of that lake. The ragged and broken outline which this dis-
trict presents, when viewed in detail, from the lake, contrasts
in a sniking manner, with that of the country lying east from
Chocolate river; for, instead of the regular and unbroken range
of hills, uniformly covered with a dense forest, that occur in
the latter district, we have a series of ranges of broken hills,
with knobs not unfrequently nearly or quite destitute of timber.
The escapements of these hills are sometimes so abrupt as to
render them difficult of ascent.

3

The only exception to the general easterly and westerly di-
rection of these ranges of hills, occurs in that range constitu-
ting the Porcupine mountains. These mountains rise some-
what abruptly almost upon the immediate coast of Lake Supe-
rior, at a point 87 miles north-casterly from the mouth of Mon-
treal river, and from this point they stretch inland, in a direction
which, for the first 80 miles, is very nearly south-south-west,
after which their course is more westerly, and in the direction
of the sources of the Wisconsin river. The most elevated
points of the Porcupine mountains, near to Lake Superior, at-
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tain an altitude of very nearly 950 feet, but several of the
knobs, at a distance inland, rise from 1,100 to 1,300 feet above
the level of the waters of that lake.

The valleys, before referred to as separating these ranges
of hills, are ;mifomﬂy heavily timbered, and by far the largest
proportion of this timber is beech and maple.

The length of the hilly or mountainous district, estimati‘ng
in a direct line west from Chocolate river to the boundary line
on M&ntreal river, is very nearly one hundred and sixty miles,
and it does not probably extend, at any point, more than 20 to
25 miles south from this line. Estimating this hilly distric.t to
extend regularly 20 miles south of a line drawn from the points
before mentioned, the greatest width of the district would be
opposite Keweenaw point, which extends 67 miles north I:r.om
this line, making the total width at this point 87 geographical
miles. The very great irregularities of the coast, with the nu-
merous deep bays and projecting points upon the north, together
with the irregularities of the ranges of hills upon the soulf.l,
cause so great variations in the width of the dist.rict, H'mt it is
impossible, with the present information upon this subject, to
estimate the width of the district with any great degree of ac-
curacy. Keweenaw bay, of Lake Superior, stretches (.10 miles,
estimating from the extremity of Keweenaw point, into this
hilly or mountainous country.

South from the range of hilly country alluded to, and ex«
tending to Green bay, the country at first becomes more level
and finally flat, though with several regular and un'l)roken
ranges of hills. In topography and general character, it more
nearly resembles that district of country which lies east from
Chocolate river.

Of the district of country lying between the hilly country
and Green bay, less is known than of any other portion of the
upper peninsula.  The extent of my duties did not permit me
to extend my examinations very far into i, nor was I enabled
to obtain any information as to its general character.
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The streams which discharge their waters into Lake Supe-
rior upon its south shore, are invariably short, and with very
few exceptions, the quantity of waler they discharge is small.
This remark, in fact, may apply to the whole of the region of
country surrounding that lake, for this immense body of wa-
ter is completely surrounded by hills that, at no great distance
from the lake, fall away more or less rapidly. Thus, while
many of the streams discharging their waters into Lake Michi-
gan, Green bay and the Mississippi river, have their sources
near to the south shore of Lake Superior, so also, many of
those streams which discharge their waters northerly into
Hudson’s bay, have their sources near to the north coast of
the lake. The near approach of the surnmit of the ranges of
hills surrounding the lake, to the immediate coast, leaves the
area of country draining into Lake Superior, comparatively
small.

The most important of the streams entering Lake Superior
upon its south shore and within the limits of our state, (com-
mencing near the foot of the lake and enumerating westward-
ly,) are the Tequoimenon, Train, Chocolate, Death, Yeliow
dog, Huron, Portage, Fire Steel, Ontonagon, Iron, Presque
Isle, Black and Montreal rivers. Besides these, there are in-
numerable creeks, which are usually known to voyageurs as ri-
vers, for this term is applied indiscriminately to all. The wa-
ters of most of these streams are remarkably transparent and
pure, with brisk currents and numerous cascades, and they al-
most invariably contain an abundance of the brook trout, a

circumstance which I mention, from the fact that this fish ig

scarcely known in the streams of the southern peninsula,

The Tequoimenon river, which is the only stream east from
Chocolate river, that in reality breaks through the range of
sandstone hills, before mentioned as extending westerly from
Point Iroquois, has its embouchure about 18 miles south from
White Fish point, and near the foot of the lake. The discharge
is through loose sands, and there is an average of 4 to 43 feet

i
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water over the bar. Having passed the bar, the water for a
distance of 7 to 8 miles varies from 10 to 15 feet in depth.

Some of the sources of this stream approach very nearly 10
Lake Michigan, being directly at the base of the range of lime
rock hills, referred to in my third annual report.

The Tequoimenon river, with the exception of a disiance
of some 4 to 5 miles, while passing through the range of sand-
stone hills before alluded to, is, through its whole course, a
sluggish stream, though at many points having a strong, deep
carrent. The character of the viver, in its passage through the
vange of hills referred to, is totally changed, for it has there
rimerous chutes and falls, with almost continuous rapids. At
one point, the whole body of water contained in the streamis
precipitated by a single leap, from a height of 46 feet, and the
effect of this fall is much heightened by the elevated and over-
hanging rocks that bound the river upon either side.

Most of the smull streams; discharging into Lake Superior
between the foot of the lake and Chocolate river, have their
sources to the north of the clevated range of hills mentioned,
or minor branches only descend {from those hills.

Chocolate river,which discharges its waters into Lake Superi-
or ata point 146 miles very nearly due west from the Saut de Ste
Marie, is a stream of considerable magnitude, though in con-
sequence of the loose sands at its mouth, it is difficult of en-
trance at ordinary stages of water, even with barges of mode-
rate draught, but when once the bar is passed, the stream is
found to be deep, and for several miles has a width varying
from 80 to 150 feet.

This stream will be made a point of reference in the strictly
geological portions of this report, for it winds along near the line
of junction of two widely distinct geologicul districts; the gene-
ral features of one being characterized by its ragged and bro-
ken hills, while the other is not less marked by its generally
level or regularly undulating surface.

}
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Chocolate river takes its name from the dark color of its
waters.

Those streams which occur between Chocolate river and
cheenaw bay, are, with the exception of Huron river, small;

ough were we to refer to the published maps of this district,
we would suppese that some of these streams were of very
considerable length,  But with the exception of Huron river
end River Des Morts, T believe they all have their sources in
small lakes lying along the bases of the elevated hills already
described.  These hills rarely recede farther than three to
five miles from the coast, and the length of the strcams, form-
ing the outlets of the lakes referred to, is governed wholly
by these features,

Ontonagen river, which is onc of the most important of the
rivers discharging its waters into Lake Superior, upon its south
shore, has its embouchure very nearly fifty-five miles east, or
rather north-casterly, from the western boundary of the st;te
at the moutl: of Xontreal river. Ontonagon river hasits sour:
ces in a very greai number of mountain lakes, situated in part
upon the souih- -easteriy spurs of the rowupmc mountains, and

n 8 n ~ . ‘AP N .
in part in the billy district formed by the easterly and westerly

ey
te

yos of hiils before described ; which ranges, upon this por-
tion of the coast, curve very considerably to the south.
Some of the sources of the Ontonagon tiver approach very
near to the sources of the Chippewa river of the Mississippi.
The great number of small tributaries of the Ountonagon, which
are simply the cutlets of the small lakes referred to, are con-
centrated into two priscipally branches that finally unite and
form the principal river, at a distance of about cighteen miles
from the coast of Lake Superior.  The smaller tributaries are
mostly mere torrents, with frequent perpendicular falls, and
high banks, somectimes, of precipitous rock. The main
streaw, from the jinction of the two principal bronches to
within five or six miles of the Lks, is rap.d and shozal, but be-
low this, the stream is comparatively still, and with a good
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depth of water. The mouth of the Ontonagon river is ob-
structed by a bar of sand, over which there is usually, at low

stages, about six feet of water.

The principal rivers west from Ontonagon river and within
the limits of our state, have alrcady been stated to be Iron,
Presque Isle, Black and Montreal rivers.  These streams are
all short, and the amount of water discharged by cach sepa-
rately is comparatively small.  Their waters descend from
the elevated mountain region immediately south from the coast,
and since the whole streams arc concentrated before passing
from these clevations, their waters are discharged in body and
they descend with very great rapidity. A greater variety of
grand and beautiful scenery than that presented by some of
these streams in their descent to the lake, taken in connexion
with the rugged and wild character of the country, can
scarcely be conceived. I was particularly struck with the
great variety of picturesque views furnished | 7)/ Black rive ,in
its descent from the elevated country on the west side of the
Porcupine mountains to Lake Superior. The sircam was es-
timated to fall about five hundred feet In a fraction over four
miles, and this descent is made up by a constant succession of
falls, chutes and rapids, which continue with so little interrup-
tion that the waters for the whole distance may be said to be
constantly white foam. The stream is bounded uvpon either
side by banks clevated frem one hundred to three hundred
feet, sometimes sloping away f{rom the stream, somewhat
gently, and again rising in mural precipices of rock, separated
from each other by so short distances as to appeur scarcely
sufficient to permit the passage of the waters of the river.
The most considerable fall does not cxceed fifty feet, and they
are usually from ten to thirty feet in height, but their constant
succession and variety, add much to its interest.

Montreal river is a comparatively small stream, made up of
numerous small tributaries, that rise among the ranges of hills
to the south-west and south-east of its mouth. 'The passage
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of the river through the range of hills near the lake, gives rise
to several very considerable water-falls, as_also to much rvg-
ged and wild scenery. Almost directly at the place of em:
bouchure into Lake Superior, there is a perpendicular fall of
about 40 feet. This stream, it will be recollected, forms a
poriion of the boundary between Michigan and 'Wlsconsm

By the act admitting Michigan as a state into the confede-

racy, and in which her boundauca arc defined, it does not ap-
peox to have been the intetiion to include within her limits
any portion of territory lying upon the north shore of Lake
Superior, but in consequence of the peculiar shape of the
coast at that point where the national boundary line “last
touches Lake Supoiior,” at the mouth of Pigeon river, a di-
rect line to the mouth of the Montreal river, if followed lite-
rally, would throw within the state of Mick higan several small
rocky islands, together with a few miles of the south cape of Pi-
geonbay, situate upon the north coast. This boundary leaves in
Wisconsin the whole of the Apostles’ group of islands, near
to the south coast, while it includes within Michigan, Isle Roy-
ale, situate near to the north coast of the lake.

Isle Royale is little less than an island of rock, rising ab-
ruptly from the lowest depth of the luke, in irregular hills, to
a height varying from 100 to 450 feet above the level of the
lake. The island has a length of a fraction over 45 miles from
north-east to south-west, and a breadth varying from 8% to
8 miles.  The most northerly point of the island is very
nearly in latitude 48° 12 80" north, and the parallel of
longitude 89° west from Greenwich, crosses the island a lit-
tle east from its centre. Its nearest apprmch to the main land
is near its north-westerly end, where it is separated from a point
of the north coast, a few miles east from Pigeon river, by a
distance of a fraction less than 13 miles. Isle Royale is separ a-
ted from Keweenaw point, of the south coast, by a distance of
44 miles, and the elevated hills of this point may be distinctly
seen from Isle Royale, when the atmosphere is clear.
~ Nearly the whole of the north-westerly side of Isle Royale
Is a continuous, clevated, rocky cliff; which will scarcely ad-
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mit of a landing, but the south-easterly side, together with the

easlerly and westerly ends, are deeply indented with bays,
which form secure harbors. The north-easterly end is made

up of a series of elevated, rocky spits, with intervening bays.
These spits of rock continue for a length varying from 10 to
12 miles, with a width scarcely exceeding half a mile, and al-
together, they may not inaptly be compared to the hand with
the fingers half sprcad. The bays have a sufficient depth of
water to admit vessels of the largest class to enter nearly one
third the whole length of the island.

Much of Isle Royale is absolutely destitute of soil, and the
island has a most desolate appearance; but notwithstanding
this, it is of immense value for its fisheries, which are as yet
scarcely appreciated.

Though not within the limits of our state, I will briefly re-
fer to the general character of a portion of the country west
from Pigeon river, on the north coast. That district of coun-
try upon the immediate coast, extending from our national
boundary, at Pigeon river, to Fond du Lac, is more decidedly
and abruptly mountainous than any portion of the south coast
of the lake. The hills rise in broad and somewhat knobby
steppes or plateaus, to heights varying {rom 4060 fo 1,200 feet
above the lake, and the summits of these hills are nsually not
farther inland than from 10 to 20 miles. The rocks of the
hills are very {requently bare over considerable areas, and the
valleys containing arable soil, are {ew and very narrow.

The route of the fur trade to the north-west, via Rainy
lakes, Lake of the Woods, and Lake Winnepic, was former-
ly wholly carried on by passing over these bills, from a point
a few miles west from the mouth of Pigeon river. The trail
or portage path passcs over a low portion of the range, anwd
finally falls upon Pigeon river, which is ascended to its source;
from which, by a serics of portages, the sources of the streams
flowing north-westerly are reached. The hilly portion of the
ountry, though of exceeding interest in a geological point of

yiew, is the most desolate that could be conceived.
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GENERAL GEOLOGY OF THE UPPER PENINSULA.

The geology of the upper or northern peninsula of Michigan,
when compared with that of the southern or lower peninsula,
bears a striking contrast; for while that of the district last re-
ferred to is uniformly regular, with rocks which, though rarely
exposed to view, are few and for the most part but little
disturbed, over large arcas of country, the upper peninsula
embraces a much greater number of rocks, distributed over a
somewhat smaller district of country, and a portion of which are
so much disturbed, as to render their delineation exceedingly
complex and difficult.

The widely different topographical features of the easterly
and westerly portions of the northerly part of the upper pe-
ninsula would lead the most casual observer to infer that the
geological features of the different districts would be equally
distinct, and in this h2 would not te disappointed.

I have already referred to the rugeed and broken character
of the country, extending westerly from Chocolate river to our
boundary at Montreal river, and have also attempted to define
its gencral length and breadth. This district, which is essen-
tially made up of primary, trap and metamorphic rocks, with
intervening scdimentary rocks, usually occupying the valleys
and out boundarics, may be estimated to cover ¢n area equal
to a little more than onc-fourth of the whole of the upper pe-
ninsula.  To the cast and south of this district the rocks are
wholly sedimentary, consisting of a series of sandstones, lime-
stones and shalcs.

With a view of rendering the local details of the separate
formations more intelligible, I will first describe, in general
terms, the rocks occurring in so much of  the peninsula as
has been examined, together with their general extent. This
will necessarily involve a repetition of a very small portion of
the report last made, upon the subject of the limestones of the
south and east portions of the peninsula, but since the exami-

15
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nations of the past year have enabled me to add another mem-
ber to the limestone group, and to define with more certainty
its outline, this may not be devoid of interest.

1. Primary Rocks—Th= rocks constituting what may be
considered as the true primary group of this region, are chiefly
granite, syevite and syenitic granites.  The n»xcmbcrs of ‘the
group are first seen upon the south coast of Lake Superior,
constituting a rocky point known as Little Presque isle, a little
south-cast from Iiv. Des Morts. These rocks frequently appear
upon the coast north-westerly, nearly as far as Huron river,
and the Huron islands off the mouth of Huron river belong to
the same group. West from Huron islands, no rock appears
upon the coast which, in a strict sense, 1 should regard as pri-
mary. The rocks of this group rise upon or near to the coz?st,
in irregular and broken ranges of hills, to aheight varying
from 300 to 700 fcet above the waters of the Iake, and these
hills or ranges of hills arc coatinued in a south-westerly direc-
tion. The precise limit of the primary rocks to the westward,
has not yet been determined, but they are known to extend
nearly or quite to the sources of the Wisconsin river.

A portion of the south-westerly prolongation of the Porcu-
pine mounter range, is wade up of rocks belonging to the pri-
ma. 7 group, bu its precise limit here has not yet been deter-

mined.

9. Trap Rocks.—Flanking the primary rocks already descri-
bed on the north and north-west, are a serics of ranges of
hills, stretching in a direction generally south-westerly and
north-casterly, which attain an altitude of from three to nine
hundred feet above the lake. They arc more regular, or rather
less broken in outlinz than the primary hills; a change, how-
ever, which in the transition is noticed to take piace gradually,
from one group to the other or in other words, the knobbed
character of the ranges becomes less and less apparent as we
cross them in a north-westerly direction, or from the primary
range. 'These hills are composed of rocks differing at first but
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slightly from those of the primary group, but gradually the dif-
ference becomes more and more apparent, as we proceed
northerly.  The rocks of those hills nearest the primary range
may possibly be regarded simply as rocks of that group, more
or less altered, though the rocks of the outer ranges are plainly
trap.  The range of these rocks which may be said to com-
mence at the very extremity of Kewcenaw point, extends, af-
ter a slight curve to the north, in a general south-westerly di-
rection, gradually receding from the coast, until at the crossing
of the Ontonagon river, it is nearly 25 miles inland.  Westerly
from Ontonagon river, the range becomes confounded with
the northerly portions of the Porcupine mountains; while west
from these mountains, a portion of what may be considered
the same range of rock, has taken a more westerly coorse and
approaches the coast, until, at the crossing of the Montreal ri-
ver, it is but a few miles distant from Lake Superior. West
from the Porcupine mountains, a second range of trap is con-
tinued, at a distance of from fifteen to twenty miles inland.
The trap range of Keweenaw point may bé estimated to com-
pose one third the entire width of the point, and the south-
easterly portions of the range are madc sy of compact green-
stone, while those portions to the rorth-west are amygda-
Iold.

The ranges of hills constituting the north-westerly part of
Isle Royale, and extending its whole length, are of similar
rocks, and single knobs of well defined trap rock occasionally
oceur, in the very midst of the primary region before referred
to, upon the south coast; the proofs of the character of which
will be shown as we advance.

3. Metamoi-phic Rocks.—TFlanking the primary rocks on the
south, is a series of stratified rocks consisting of talcose, mica
and clay slates, slaty horublende rock, and quartz rock; the
laiter rock constituting by far the largest proportion of the
whole group. In traversing the country south-easterly from
little Presque Isle, the point referred to as the most south-
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easterly prolongation of the granite, this .last rock pas?es
almost insensibly into a serpentine ros:k, which l?as a re:gu ‘:"
jointed structure, sometimes approaching to s-tratlﬁcatzon,1 cod
tinuing in the same direction, we find a series of hornblende
slates, talcose, mica and clay slates, resting against the serpen-
tine rocks, and still farther to the south-east the rock. b:::comes
almost uniformly quartz, The rocks o‘f this group dip lrreg*u-
larly to the south and south-cast, while the cleavage of the
slates is very uniformly to the north. . .
The rocks of the metamorphic group stret‘ch 1r?to the‘m'te-
rior, in a westerly or rather south-wes'terly direction, forming
the south-easterly part of the hilly region.
" Rocks referable to this group also occur upon the north

coast of Lake Superior.

4. Conglomerate.—The rock to Whi(?h I shall restr‘ict thii
term, does not occur, well characterized, at any point efls
{rom the district referred to, as the commencement of.thc trap
group, nor has it been noticed restin.g upon 'any of cnhex: ?he
pritnary or metamorphic rocks, but is invariably Se(?,l: re;h;)lg
upon the trap rocks. Commencing upon.the north sn{e o tie
trap, at the extremity of cheen?W point, the cong omtc)zra e
flanks the trap upon its northerly side, as far west as tl)e‘ olur}-
dary of our state; nor does it stop here, for the same rock is
seen at intervals, as far west as the head of Lake Superlv'or.
A similar rock also rests upon the trap of Isle Royale, facing
th‘inb(il\;glciiits‘e of the range of conglomerete upon ‘the south
shore, it forms a nearly continuous range of hills, Wltdh (siomet-
what steep escapements, but with a ge‘nerally rounded out-
line. These hills sometimes rise to a height of from three to
five hundred feet above the Jevel of the lalfe. '

The conglomerate attaing a very great thickness, be.mg great-
est at its westerly prolongation, ard it grad.uull‘y thlins out as
weproceed north-easterly; but the irregularity in thickness is
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so very considerable that variations of several hundred feet are
not uncommon within the space of a few miles.

The conglomerate rock of the south coast, dips in mass ir-
regularly to the north and north-west, while that of Isle Royal
dips to the south-cast.

5. JMized Conglomerate and Sandstone.—The rock or rocks
to which I have affixed the above name consists of an alterya-
ting series of course conglomerates and red sandstones, resting
conformably upon the conglomerate rock before described. Iz
strictness, these rocks should probably be considered as a
member of the conglomerate itself, but for the sake of conve-
nience in description, I have deemed it desirable to separate
them.

Ths mixed rock was only noticed, as before stated, resting
upon the conglomerate, and this only between Point Kewee-
naw and Montreal river. Itsthickness immediately west from
and upon the flanks of the Porcupin mountains, is very con-
siderable, but it wedges out rapidly both casterly and wester-
ly, and on the cast, near the extremity of Keweenaw point
it wh lly diseppears. )

The mixed rock dips regularly to the north and north-west.

6. Lower, or Red Sandstone and Shales.—The red sandstone
with its accompanying red and gray shales, occupies a mucl’l
larger extent of the country bordering upon Lake Superior
than any other single rock or greup of rocks. It rests upon
the primary and metemorphic rocks, immediately west from
Chocolate river; upon the conglomerate and mixed rocks from
near Hagle river, of Keweenaw point, west to the head[of Lake
Superior; upon the primary trap, metamorphic and conglome-
rate rocks of the north shore of the lake, and upon the con-
glm“ncrft'ltﬁ ]';)Ck of Isle Royale. It is this rock which forms the

asis of the level plateaus or : i spaces
wosn thesevral ranges of e st o ke Do
y uperior,
and west from Chocolate river. 1In these last situations this

No. 27.] 19

rock is frequently seen undisturbed to surround the bases of
isolated knobs of granite, though when near to or in contact
with knobs or trap, there are invariable evidences of very
great disurtbance.

The rocks of this group attain their greatest thickness at
their westerly prolongation, gradually thinning out as we pro-
ceed easterly.

With the cxception of that portion of the coast extending
from Point Iroquois, at the foot of the lake, to Grand Island,
the predominating rock upon the immediate coast, both on the
south and north shore, is this red sandstone; for even the pri-
mary trap and conglomerate rocks are almost invariably skir-
ted with a band of it. Itisalso over this rock that the waters
of Lake Superior are discharged at the Saut de Ste Marle.

The sandrock forms the chief portion of the group, the shales
occurring rather as beds than otherwise, as will be hereafter
described.

The red sandstone both upon the north and south shores of
Lake Superior, invariably dips into the basin of that lake,
which may therefore be regarded as a synclinal axis.

7. Upper or Gray Sandstone.—Upon the south shore of Lake
Superior, and extending from Point Troquois to Grand Island,
a sandstone occurs, differing widely in its appearance from
that before described.  This sandstone rests unconformably
upon the red sandstone, the former dipping gently to the south
or south-cast, while the latter dips very considerably to the
north or north-west.

The elevated range of hills before described, as commenc-
ing a little easterly from Point Iroquois and cxtending to the
Pictured rocks, are composed of this rock. From the Pictu-
red rocks, the range of hills curves more to the south, stretch-
ing very far to the south-west, but its precise limit is not yet
determined. : ‘

In its easterly prolongation the grey sandstone thins out
rapidly. It is last seen at the Neebesh rapids of the Riviers

L
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Ste Marie, on the east, at which point, in consequence of not
having been sufliciently examined farther westerly, 1t was con-
founded with the red sandrock in the last report which I had
the honor to lay before you.

8. Sandy Lime Rock.*—Resting immediately upon this up-
per or grey sandstone is a sandy limerock, which, although
nearly wanting at the very casterly extremity of the peninsu-
la, as we proceed westerly, occupies a more important place.
This rock, which, as its name implies, is intermediate between
a sandstone and limerock, may be scen on Sailor’s encampment
island of the Riviere Ste Marie, as also at several points in the
vicinity of Monusco bay, from whence it stretches westerly,
occupying nearly the central portion of the peninsula, for g
distance of at least sixty miles; from which its precise range
and limit has not yet been determined. The outcropping edge
of this rock appears at a level very considerably below that
both of the sandstone to the north, and of the limestones to the
south. Its width, for the distance mentioned, varies from ten
to fifteen miles, and it dips uniformly to the south-south-east.

The sandy limerock has not yet been examined with suffi-
cient care to admit of accurate description. It contains but
few fossils, but those few are sufficiently characteristic, were
there no other considerations, to separate it from the lower
limerocks and shales.

Upou the sandy limerock, to which reference is above made,
rests the lower limerock and shales, and upon this last the up-
per limerock, both uniformly dipping to the south or south-east,
These limerocks were described in general terms, in my third
annual report, and although many additional facts have been
gathered respecting their character, range and extent, it is,
perhaps, unnecessary to lay them before you at this time. I
will barely add, with respect to them, that the suggestion there

* The names which have been affixed to ti i
> ie several sand and lime rocks are regn
merely temporary, and are introduced, for the present, barely 1o facilitate desalption{.s rded as
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mentioncd, that a more careful examination of these limestones
would render a farther division of the groups necessary, has
been fully confirmed.

I had hoped 1o lay before vou a profile section of the rocks
of the upper peninsula, but the impossibility of having it en-
graved in time to accompany this report, has led me to defer
it. Iregret this the more, since many of the facts connected
with a full understanding of the economical portion of this re-
port, are so intimately dependent upon the general geology of
the country, that, in the absence of correct maps, and without
a profile section of the rocks, I fear it will be impossible for
me to render the most important portion, so far as regards the
prosperity of the state, intelligible.

As it is, I can only, in the place of this, lay before you a gene-
ral section of the rocks of the upper peninsula, together with
their thickness, so far as the same has been satisfactorily de-
termined. This section is intended simply to represent the
order in which the several rocks rest upon each other.

Having already described in general terms the range and
extent of the rocks of the upper peninsula, so far as the same
have been examined, the limits of the present réport will ad-
mit of nothing more than a general description of the charac-
ters of these rocks, and I shall not attempt a minute descrip-
tion of any members of the series, except such as are more or
less connected with subjects which are supposed to be of imme-

diate practical importance.
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Section illustrative of the order of super-position of the Rocks
of the Upper Peninsula.

9. |Tertiary Clays and Sands.

Thickness in fect.

8. |Upper Limerock Group, (embracing as
members, the Drummond Island and
Mackinaw limestones.)

7. [Lower Limerock and Shales.

6. {Sandy or Intermediate Limestone.

5. [Upper or Grey Sandstonc, mean 700 ft.

4. |Lower or Red Sandrock and Shales, extreme 6,500.

3. IMixed Conglomerate and Sandrock, extreme 4,200,

2. |Conglomerate rock, extreme 5,260.

1. iMetamorphie, Trap and Primary rocks.
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Privary Rocks.

Although the usual ternary compound of quartz, f{eldspar
and mica, occurs but rarely in the primary, in the vicinity of
the coast of Lake Superior, and in fact but rarely in any por-
tion of the range which I have visited, nevertheless, the great
mass of rocks included within this range, may, in a broad sense,
be called granite. The compound above referred to is more
common in the westerly than in the easterly portion of the
range. The more common rock is made up of quartz, feld-
spar and hornblende, giving rise to a very dark colored sye-
nite; occasionally mica enters sufficiently into the compound
to form syenitic granite, and sometimes the place of the horn-
blende in the syenite, is supplied by schorl or tourmaline, thus
giving rise to a schorl rock. '

The rocks of the southeasterly portion of the primary range
of hills are more clearly defined as granitic rocks, than those
situated more northerly, for they are more distinctly and large-
ly crystaline in structure, and quratz enters much more large-
ly as a constituent into their composition. As we proeeed
north-westerly, from the south-east boundary of the primary,
over the several broken ranges of hills, we find the character
of the rocks in mass almost imperceptibly changing. The
quartz as a mincral gradually forms a less important part, and
it finally almost wholly disappears, leaving a binary compound
of feldspar and hornblende, which then assumes a granular
structure, constituting greenstone. The intermediate rock,
between the syenite and greenstone ranges, may not inappro-
priately be called a syenitic greenstone.

The primary rocks which appear in the vicinity of Lake
Superior, in the several ranges of hills extending from a point
opposite little Presque isle,* to Huron river, are essentially
either syenite or syenitic granite. The rock, as a whole, is
extremely compact, and the constituent minerals are mostly in

* A little southeast from River Des Morts.
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small crystals, though occasionally the feldspar assumes a
more largely crystaline form.

The granitic rocks, so far as the range has been examined,
in a southwesterly direction, are largely traversed by dykes,
that are almost without exception made up of materials in all
respects identical with the greenstone, before alluded to, as
forming the more northwesterly ranges of hills. The courses
of these dykes or veins are invariably marked by striking chan-
ges in the character of the rock traversed, and in the larger
dykes, the evidences of the changes produced by the heat of
the injected matter, extend to several hundred feet upon either
side of the dyke itself. The connection between the rocky mat-
ter composing these dykes and the ranges of greenstone, lying
northwest, is clearly identified, not only by the perfect simila-
rity in mineral character, but also from the fact, that as we
proceed in the direction of the ranges of greenstone, the dykes
become much more frequent, until at length it becomes diffi-
cult to determine which of the rocks predominate in quantity.

These facts serve to throw much light upon the relative
ages of the several ranges of hills, or in other words, serve to
show the order in which they were severally uplifted; facts
which will be more fully shown when we come to consider
the present position of the overlying sédimentary rocks. These
facts are not only important, to enable us to understand the
many changes which have taken place, with regard to the re-
lative position of the land and water, but they are rendered of
practical importance for the reason, which I think may be sa-
tisfactorily shown, that the mineral region of the upper pe-
ninsula, to be hereafter described, is strictly confined to only
the outer portion of the rocks of a single epoch.

The veins and dykes of greenstone, referred to as travers’
ing the granite rocks, do not, in this portion of the group, ap-
pear to have any regular magnetic bearing, for they traverse
the rock in all directions. Veins of any other matter are ve-
ry rarely seen traversing the granite. Ina single instance,
what was regarded as a true vein of porphyry, having a width
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of nearly three feet, was noticed, which vein is crossed, at an-
gles of 53° and 107°, by a vein of greenstone, having a width
somewhat less than that of the porphyry. In this instance,
the greenstone is clearly the most recent vein.

The veins of greenstone traversing the granite, vary from
a mere line, to 50 or 60 feet in width. The intimate blending
of the material composing these veins, together with the che-
mical differences, causes them to disintegrate or waste away
more rapidly than the rock they traverse; the result of which
is, that deep grooves are frequently left in the granite, the
simple result of the wasting away of these dykes or veins.
This is peculiarly the case upon the coast of the lake, where
the rocks are subject to the action of the waves, which have,
in some Instances, so removed the debris as to leave long and
narrow bays, with high perpendicular walls, occupying simply
the space once occupied by the dyke. The Huron islands,
which arc simple elevated granite knobs, appear, upon first exa-
mination, as a mass of rocks, completely rent in many places,
with portions separated from each other by narrow clefts, ha-
ving perpendicular walls of great height. While these rents
are of sufficient width to admit of being traversed by small
boats, the perpendicular walls are so little varied in their ele-
vation as scarcely to lcave a point, in these narrow passages,
where a landing can be effected. A careful examination of
these passages shows them to be simply the spaces once occu-
pied by dykes or veins of greenstone, which having disinte-
grated, and the detrital matter having been removed by the
action of the waves, have left the walls of the more enduring
granite rock, unbroken and almost untouched.

Upon the north coast of TakeSuperior, well defined granite
and syenite, or syenitic granite, occasionally appear upon the
immediate coast of the lake, but more frequently these rocks
are flanked on the south by greenstone, with occasional nar-
row bands of sandstone; thus precisely reversing the magnetic
order of those rocks upon the south coast.

[H. R., No. 27. 4
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Trar Rocus.

Were we to consider the rocks of the district under conside-
ration, strictly in their chronological order, those rocks which
1 propose to treat as trap rocks, would undoubtedly follow
those slates and quartz rocks which are considered as meta-
morphic, and which may be regarded as identical in ime of up-
lift with those rocks before alluded to, as being intermediate
between the granitic and trap rocks. The almost insensible
gradations by which the granitic rocks pass into the greenstone
of the trap formation, and the near analogy of the whole of the
rocks of both formations, to each other, renders it more con
venient, at the same time that it is more simple to follow the
arrangement or order that I have adopted. -

I have already stated that in passing from the granitic re-
gion on the south side of Lake Superior, in a direction north-
westerly, we cross a scries of ranges of hills, varying in height
trom three to nine hundred feet above the lake, and: that in
pursuing this course, we observe that the character of the
rocks gradually and almost insensibly change, until at length
they beceme well defined greenstone.*

The rocks of the outer or northwestern range of hills, which
were clearly the last of the series of uplifts, bears more une-
quivocally the evidences of igneous origin, than either of the
outer ranges alluded to. The rock upon the south flank of
these hills, is invariably very compact greenstone, while upon
the north-westerly line it is almost equally invariably an amyg-
daloid, orat least, has an amygdaloidal structure. The causes
of this difference of structure of the rock, upon the opposite

*In the present report, [ use theterm greenstone in its generie sense, applying it to all the
compact rocks, of a granulated structure, belonging to the trap range. By far the larger pro-
portion of these rocks are greenstone, in its most restricted sense, or in other words, are com-
posed of feldspar and hornblende; but the tern is also used 16 include rocks which in a strict
senl.:,e would be considered as altered syenite, syenitic granite, hornblende rock and angitic
rock.

The term amygdaloid, T apply, as it is usully applied to that portion of the rock having & dif-
ference of forn simply, without any reference to the constituents of the rock. This generic
use of terms is imployed for the reason that the limits of the present report will not allow any
thing more thana very general consideration of the subject. 'T'he ferin frap is used ina such
asense as to include both the greenstone and amygdaloid, though it may sometimes prove
thatkthe aymgdaloid bas had its origin frow the fusion of the lower portiens of the sedimentary
rocks.
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sides of this range of hills, when carelully examined upon the
ground, are very apparent; for it is evident, as will hereafter
be shown, that the uplift of the rocks of this range of hills was
wholly upon the south-casterly side, and while the rocks of
this portion were in a solidified state, or, in other words, that a
point in Lake Superior may be regarded as the fixed axis of
the uplifted mass. That this was the case, is shown by the
fact that the sedimentary rocks to the south or south-east are
scarcely disturbed, so far as regards this range of hills, while
the sedimentary rocks on the north or north-westerly side, are
invariably tilted to a high angle, near the range of hills, which
angle gradually decreases as we pass farther and farther from
the hills themselves. These sedimentary rocks, which upon
the north side always dip from the range of trap hills, are in
their close proximity to the trap, inclined at angles varying
from 45° to 85°.  Dykes of from fifty to four or five hundred
feet, are of frequent occurrence, traversing these sedimentary
rocks, but the widest of these have invariably been protruded
between the strata of the sedimentary rocks, and consequently
have the same general inclination. The result of these fre-
quent dykes, which occur at comparatively short distances
from the main body of trap, is, that the sedimentary rocks fre-
quently so far loosc their original character as scarcely to be
recognized.

The rocks of the complete north-western escarpment of this
range of hills, were evidently in an intense state of ignition
while in contract with the sedimentary rocks, as is clearly
shown by the very great changes which have taken place in the
rocks last alluded to. In fact, I am disposed to refer the ori-
gin of much of the amygdaloid rock to the fusion of the lower
portions of the sedimentary rocks referred to, for the reason,
that as we pass south from this junction, the amygdaloid rocks
wholly disappear, their place being supplied by greenstone;
and again, so intimately are they blended, that it is frequently
impossible to determine where the amygdaloid ceases, and the
upper sedimentary rocks commence. Fragments of the sedi-

B
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mentary rocks, the characters of which can be clearly recog-
nized, are not of rare occurrence, imbedded in the amygdaloid
rock, a circumstance which although by no means conclusive,
should not be overlooked in considering this subject.

I'would not wish to convey the idea that the amygdaloid
rocks have their origin exclusively from the altered sedimentary
rocks, but simply that the change in the structure of the trap,
from greenstone to amygdaloid, may and no doubt does depend
upon the proximity of the sedimentary rocks to the trap, while
the latter was in a state of ignition.

I have been compelled to tread upon grounds which may,
perhaps, be considered theoretical, but it would appear to be
necessary in order to convey a proper idea of the condition of
the rocks composing the range of hills under consideration.
Ticse views, however, would not have been alluded to at this
time, had it not been for the fact, that an understanding of all
that relates to the mineral resources of this portion of our
state, is more or less intimately connected with this portion of
the subject.

Although the general range of the trap hills has been alrea-
dy given, I will define, as nearly as is in my power, the line of
junction between the trap and sedimentary rocks, upon the
north escarpment, premising that the clevation at which this

junction takes place, is usually at a height of from 100 to 500
feet above the lake, and only in a single instance does this line
reach the coast of the lake. Commencing almost directly at
the extremity of Keweenaw point, this line passes in a south-
westerly direction, gradually receding from the coast; it cros-
ses Sturgeon or Portage lake near its centre, after which it
recedes still more rapidly from the coast, until finally it is seen
to cross the upper forks of the Ontonagon river, and soon af-
ter the whole is apparently lost in the range of the Porcupine
mountains; which last range has a course so much to the
south-west as probably to completely intersect the first range
mentioned. On the west side of the Porcupine mountains, the
range of hills and the line of junction appear again, but many
miles farther north than they would have been looked for; from

38
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thence the true line gradually approaches the coast, until, at
its point of crossing the Montreal river, it is but about 2 miles

above the mouth of that stream. .
To the north and north-west, through the whole of the dis-

tance described, this trap is bounded by hills of conglomerate
and sandstone, more or less clevated, but usually not exceed-
ing 400 feet. To the north-west of these hills of sedimentary
rocks, a dyke of trap is seen to extend for many miles along
the line of coast of Keweenaw point, and so great is the width
of the dyke, that, unless carefully examined, its character might
casilv be misunderstood. It lies in a plane parallel to the stra-
tiﬁcawﬁon of the sedimentary rock by which it is embraced,
and with that rock dips to the north-west. The dykeis chiefly
made up of greenstone, but not unfrequently large portions of
the mass consist of amygdaloid, in which the amygdules are
filled or composed of quartz, chalcedony, agate, calc. spar, zeo-

lite, &ec. ' A
The dykes just referred to, so far as their relation to the

amygdaloidal portion of the trap is concerned, as also the many
others similarly situated with respect to the superincumbent
gsedimentary rocks, will be regarded in the same light as con-
temporaneous veins, though they are only contemporaneous
with the uplift of the strata, and not with their deposit. But
there is still another class of veins which not only traverse a
portion of the trap rocks, but also the upper sedimentary rocks,
and which may be regarded as true veins. These last men-
tioned veins traverse the rocks at a high angle with the line of
bearing of the scdimentary rocks, as also with the line of junc-
tion of those last mentioncd with the trap rocks.  The compo-
sition of these veins is widely different from that of the con-
temporaneous veins or dykes before referred to. Asthis subje?t
will be treated more at length in a succeeding portion of this
report, I deem it unnecessary at this time to refer more parti-

cularly to the subject.

A single knob of trap appears under circumstances which
add very much to its interest, at what is usually known as

i
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Presque isle, an elevated rocky point immediately north-west
from Riviere Des Morts, and almost dircetly within the granitic
region.  This point of land has its origin from the simple ele-
vation of a mass of trap rock, which rises on the north in
abrupt cliffs, varying from 20 to 60 feet in height. The trap
is mostly greenstone, though portions of it are so largely im-
pregnated with a dark colored, almost black serpentine, as to
deserve the name of serpentine rock.

The knob of trap under consideration, is possessed of addi-
tional interest, from the unequivocal evidence of uplift, as also
from the manner in which these evidences are exhibited. The
cliffs of trap occupy the very extremity of the point, while
the neck and central portions are made up of conglomerate or
trap-tufl’ and sandrock, resting upon the trap. These upper
rocks also appear upon the immediate coast, in cliffs of from
20 to 60 feet in height, and in many places they are seen rest-
ing directly upon the trap. The stratification of these sedimen-
tary rocks has been very much disturbed, and they invariably
dip, at a high angle, in all directions from the trap itself. The
character of both rocks, at the immediate line of junction, is
almost completely lost, and the evidences of change most une-
quivocally marked. But the most curious feature of the whole
is, that the sedimentary rocks, for a distance of scveral hun-
dred feet, have been completely shattered or broken into
minute fragments, which, having retained their original posi-
tion were again cemented by the injection of calcareous mat-
ter. This injection has filled the most minute fissures, and so

perfect is it, that, in looking upon the face of a mural cliff of
these rocks, the veins may be easily seen ata distance of
many rods, forming as it were, a complete net work over the
cliff; and so minute is it, that a single hand specimen frequently
contains many hundreds of these veins.

This knob of trap, like the rock before described, is also

traversed by veins, of a date subsequent to the uplift of the
rock.
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The whole of the north-western portion of Isle Royale is
made up of trap, and in truth that vock <;0nst.itutes, by far, the
largest proportion of the rocky mass of the island. T'he two
northerly ranges of hills, already alluded to as traversing the
island, in its greatest length, are wholly trap. The most

northerly range of hills, is composed almost exclusively of

greenstone, while the rock of the south or sf)thh-easterly
range, becomes more decidedly amygdaloidal in its structure;
thus reversing the order which these portions of the rock bear
to cach other upon the south shore of the lake. .

The ranges of hills immediately bounding Lake Superior
upon its north coast, arc almost invariably elt‘her well defined
trap or altered syenite, while the decidedly primary rocks u;t;—
ally appear in ranges of hills to the north of these; thus fol-
lowing the reversed order of the rocks upon the so.uth coast.

The character of the trap rocks of Lake Superior has per-
haps been sufficiently described, to answer 'the purpose for
which this hasty sketch is intended; and T will only add, tha.t
they arc usually distinctly jointed, and where they approxi-
mate to the sedimentary rocks, there is not unfrequently
so distinct a cleavage, opposed to the joints in direction, as to
give the appearance of stratification. The jointed structure
;f the trap rocks somectimcs, though rarely,.passes to v.vhat
may be termed a rudely columnar structure. Upon one of the
long rocky points forming the north-easterly extremity of Isle
Royale, this rock assumes the columnar form, andﬂ the colum§s
are tolerably well defined, having a height of from 80 to
90 fect. The columns are also seen, but less perfectly de-
veloped, forming the coast of a small rocky island, two to three
miles south from the point last alluded to. 'These are ’.Lhe only
points in the trap of Lake Superior, where I have noticed the
rock to assume this form.

Meramorenie Rooxs
The general dircction of the recks composing this group,
has alrcady been described, and thoy are confined exclusively
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to the range of hills lying upon the souih-east side of the gra-
nitic rocks.  The general direction of these hills is south-west
and north-east.

The outline of the hills of the metamorphic group is less
broken than cither the granitic or trap ranges, but these rocks
sometimes risc in abrupt conical peaks, closely resembling
those of the granitic rocks.

The area of country occupied by rocks of this group, is
less than that of either the primary or trap, the general ave-
rage width not exceeding six to eight miles. The precise
limit of the group in a south-westerly direction, is not known.

It has already been stated that Chocolate river is the boun-
dary, on the south-east, between these and the sedimentary
rocks, and that they extend in a north-westcrly direction from
this stream to the granite, against which they rest. The
group is made up of an alternating series of talcose and mica
slates, sometimes graduating into clay slates, with quartz and
serpentine rocks, the quartz rock constituting by far the larger
proportion of the whole mass. Since it would be nearly im-
possible to describe the alternations of these soveral rocks, in
such a manner as to be understood, without the aid of a dja-

gram, or section, no attempt will be made to do so.

The cleavage of all these rocks is usually north or north
10° west, at an angle, which, in the main, varies but little from
80°, but the mass of the group appears to dip regularly to the
south or south west. The talcose slates and quartz rocks al-
ternate frequenily with each other; and with the rock which
has been called serpentine rock, less frequently.

The quartz rock is usually distinctly granular, though it is

- sometimes compact, with a conchoidal fracture. It usually sepa-
rates by cleavage into masses, or strata, having a considerable
degree of regularity, and varying from a few inches to seve-
ral feet in thickness. 'The rock is usually more or less regu-
larly jointed. ;

That rock which, for the sake of convenience, I have de-
nominated scrpentine rock, bears a eclose resemblance fo

No. 27.] 33

greenstone, being essentially composed of granular feldspar
and hornblende, with which serpentine is intimately blended.
This rock only occurs in the talcose slate as we approach the
granitic region, and possibly a more close examination may
show it to be a simple series of dykes, lying parallel to the
linc of cleavage of the slate rocks.

The metamorphic rocks are occasionally traversed by trap
dykes. The group of rocks under consideration has been com-
paratively little examined, and the more minute details con-
nected with it, will be taken up at some future time.

ConcLoMERATE Rock.

The lower of the sedimentary rocks, to which I have at-
tached this name, appears to be invariably connected with, or
to rest upon, the trap rock, nor hasit been noticed, to any ex-
tent, in connection with either of the other lower rocks, for it
wholly disappears as we approach the granitic and metamor-
phic groups. Of all the sedimentary rocks, this is the most
variable in thickness, and not unfrequently does a few miles
make a difference of several hundred feet. The conglomerate
rock may, without doubt, be considered as a trap-tuff, which
was gradually deposited or accumulated around the several co-
nical knobs of trap, during their gradual elevation, and which
would necessarily occupy the complete spaces or valleys be-
tween the several irregular ranges of knobs or hills.

If we regard this conglomerate rock in this light, we will
at once perceive why the rock should be variable and irregular

il

in its thickness.

The pebbles of which the mass of the rock is composed
consist of rounded masses of greenstone and amygdaloidal trap,
of which the former make up by far the larger proportion, and
scarcely a pebble of any other rock than trap, enters into its
composition. These pebbles vary in size from that of a pea,
to several pounds weight, but the average size may be stated
al 1% to 2 inches in diameter. The pebbles are usually uni-
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ted by a mixed calcareous and argiilaceous cement, more or
less colored by iron, and so firm is this union, that the most
compact and tough of the greenstone pebbles, will frequently
break through as freely as the cement, and crevices and nar-
row veins are frequently seen passing indiscriminately across
the pebbles and cement. This fact is the more worthy of no-
tice, since the pebbles are almost without exception, made up of
the hardest and most indestructible portions of the trap rock.

The conglomerate rock can scarcely be said to occur in such
form as to be well defined, in any portion of the country, ex-
cepting upon the northern flank of the outer trap range, before
referred to. On the outer or northern side of Keewenaw
point, the conglomerate commences near the extremity of the
point, and extends several miles westwardly, forming a series
of abrupt and precipitous cliffs upon the immediate shore, as
also, a range of well defined hills, a little in the interior; which
hills have an elevation varying from 200 to 300 feet. Afier
appearing for a few miles upon the coast, this rock gradually
stretches into the interior, following the line before described
as the most northerly boundary of the outer trap range of
hills, and invariably occupying a place to the north of this
range, and it may be observed, nearly or quite continuously,
as far as Montreal river, which stream it crosses at a short
distance above its mouth, thus making its complete length, with-
in the limits of Michigan, computing its southerly curve, some-
thing over 140 miles; but the rock does not cease at Montreal
river, for it may be seen at short intervals in the interior, as
far westwardly as the head of Lake Superior.

At the trap knob of Presque Isle the conglomerate is imper-
fectly developed, but on the south-westerly side of Isle Royale,
it is more perfectly developed, flanking the hills of trap upon
the southerly side.

The conglomerate rock is imperfectly stratified, in masses
of immense thickness, and it dips, upon the south shore of
Lake Superior, regularly to the north, and north-west,* uysu-
ally at high angles, varying from 30 to 85°, while upon Isle

*This variation in the dip is in conformity with the variation in the direction of the trap hills.
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Royale and the north shore, the dip is reversed, being south
and south-easterly, or in other words, the rock upon all sides
dips in the direction of the lake basin.

Upon the south shore of the lake, the thickness of this rock
was not estimated at any point west from Montreal river, a little

. east from which, it attains its greatest thickness, being, as esti-

mated, 5,260 feet. In addition to the great variations in thick-
ness, over comparatively small districts, the formation wedges
out as we pass easterly along the range, and so rapid is this
change, that near its easterly prolongation the thickness was
estimated at something less than 1,000 feet.

The pgreatest estimated thickness of the rock upon the north
coast, is a fraction less than 2,300 feet.

1 have already stated that this rock is frequently traversed
by dykes of trap, which are usually parallel to the line of stra-
tification and dip of the rock. These dykes, which have some-
times a thickness of 50 to 60 feet, and even several hundred
feet, are sometimes continuous for many miles, and are many
times repeated. In addition to the dykes just alluded to, the
rock is frequently traversed by veins of a more recent date,
which traverse alike the trap and conglomerate rocks, always
at very high angles with the line of bearing of the conglome-
rate. These veins, which are usually more perfectly developed
near the line of junction of the two rocks, or for a distance of
a few thousand feet upon each side of the junction, are clear-
ly true veins, and since, with a few unimportant exceptions,
they are the only veins belonging to this range which are me-
talliferous, they will be considered more fully under a separate
head.

Mixep CONGLOMERATE AND SANDROCK.

This rock formation is made up of an alternating series of
conglomerate and red sandstones, which rest conformably up-
on the conglomerate rock last described, dipping with that
rock, into the bed of Lake Superior. The mixed rock was not
noticed upon the north side of the lake, or upon Isle Royal, but
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upon the south shore the rock was traced continuously for a
distance of about 130 miles, extending from a few miles wes-
terly from the extremity of Keweenaw point, to Montrea] river.
It follows the line of the conglomerate before described,
stretching from Keweenaw point, in a south-westerly direc-
tion, and again curving to the north-west, forming, as it were,
a crescent between the points before mentioned, the result of
which is, that the rock only appears for a very limited distance
upon the coast of the lake, at Keweenaw point.

From a point about 18 miles easterly from Montreal river,
the rock wedges out rapidly as we proceed westerly from that
point, and as we continue towards the head of Lake Superior,
the rock wholly disappears, or becomes merged in the conglo-
merate rock below, and the sandrock above. The greatest
observed thickness of this rock is 4,200 feet.

The conglomerate portion of the mixed rock consists of stra-
ta of conglomerate, varying from a few feet to several hundred
feet in thickness, and it is composed of materialsin all respects
resembling those constituting the conglomerate rock before
described and these materials are united by a similar cement.

The sandstone portion of the formation occurs in strata of
very nearly corresponding thickness, and the two rocks may
be said to form nearly equal portions of the complete masé.
But the material of which this sandstone is composed differs
widely from that of the true sandrock lying above, for while
the latter is chiefly made up of quartzose materials, the former
is composed of materials bearing a close analogy in composi-
tion to those of the conglomerate rock itself; or in other words
the sand consists chiefly of greenstone, so much comminuted
as, when cemented, to compose a coarse sandstone. It will
thus be seen that the members of this formation differ only in
the degrees and /fineness of the material, and the character of
this material will explain sufficiently why the true conglome-
rate, and the mixed rocks are referable to the same origin, for
the materials of the several members of the group have their
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origin from the trap rock, and as a whole may perhaps be re-
garded as a trap-tuff.

The coarser conglomerate of the formation is scarcely se-
parated by lines of stratification, and the strata appears usual-
ly in mass, embraced between the strata of sandstone, but the
stratification of the latter rock is perfect, and it bears evidence
of having been deposited in shoal water, in the very abundant,
perfectly defined ripple marks which it exhibits through its

complete range.
No fossils were noticed in connection with either the mixed

rock, or the conglomerate lying below it.

Dykes of greenstone occasionally appear in the mixed rock,
but less frequently than in the rock below. These dykes al-
most invariably occupy places between the strata of the rock,
and correspond in position to the direction and dip of the rocks
by which they are embraced, or in other words, the rocky
matter composing the dykes appears to have been injected in
a plane corresponding with that of the stratification of the
embracing rock. As in the conglomerate below, these dykes
have produced very great changes in the color and structure
of the mixed rock bounding them upon either side.

In addition to these, the mixed rock is occasionally, (though
less frequently than the rock below,) traversed by veins or
cross courses of a more recent origin than the dykes, (which
latter they usuvally cross at a high angle,) their course usually
being at an angle of at least sixty degrees, opposed to the line of
bearing of the mixed rock. These cross veins are usually made
up of calcareous spar or a sub-granular limestone, and more rare-
ly of some variety of quartz, and imperfect trap rock, the lat-
ter of which is usually of the amygdaloid variety.

RED SANDSTONE AND SHALES.

That rock to which I have applied the name of red sand-
stone, is emphatically the chief rock that appears upon the im-
mediate coast of the south shore of Lake Superior, and the
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same remark will apply, in a more limited degree, to the com-
plete coast of thelake. A traveller proceeding westerly along
the coast, from Grand Island to the head of the lake, would
imagine he had seen little else than red sandstone, and in fact,
were he to confine his examinations to the immediate coast, he
would see no other rock for nineteen-twentieths of the dis-
tance. From Grand Island westerly to the mouth of Choco-

late river, no other rock is seen in place, and from Chocolate -

river to Keweenaw point, embracing the complete width of the
primary, metamorphic and trap ranges, the hills forming these
groups are almost invariably surrounded or flanked at their ba-
ses, by this sand roek, so that even along this portion, the hills
are, for a large proportion of the distance, cut off from the
lake by a narrow belt of the rock under consideration, and
westerly from Keweenaw point to the head of Lake Superior,
no other rocks appear upon the coast, if we except several
trap dykes in the vicinity of the Porcupine mountains, and a
series of more recent deposits of clay and sand, that appear west
from Keweenaw point. This sand rock also occurs upon the
southerly side of Isle Royale. :

The material of which the red sandrock is composed, dif-
fers widely from that of the sedimentary rocks before descri-
bed, for while the rocks last referred to are made up of mate-
rials clearly of trappean origin, and in which the material is
very rarely quartz, the rock under consideration is composed
of materials, the predominating portions of which are clearly
derived from the granitic and metamorphic rocks, and in which
quartz occurs abundantly, though with this, there is usually
associated more or less sand, that has all the characters of the
comminuted trap, constituting that portion of the mixed rock
before referred to. Magnetic iron sand, sometimes becomes a
constituent of the red sandrock, and occasionally continuous
strata of several inches thickness, are almost wholly composed
of this material. The material composing this rock is usually
cemented by calcareous matter highly colored by the per oxid
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of iron, though not unfrequently these are associated with ar-
gillaceous matter. . '

While the chief mass of the rock is a coarse grained, some-
what compact, sandrock, there are portions of the formation
where there are well formed red and grey flags, and red and
green shales, forming, as it were, beds of a very considerable
thickness, and occupying large districts of country. These
red and green shales are more largely developed in that dis-
trict extending from Granite point westerly to Kew‘ee.naw bay,
and upon the south side of Keweenaw pointt cxtendl.ng {from
the head of the bay to near the extremity of the point, they
are particularly largely developed. These shales more usually
occur in alternating bands of deep red and green colors, the
red usually largely predominating, and they are madcf up of
argillaceous matter, with sand, the whole of the materials be-
ing of extreme fineness.

On the south-east side of Keweenaw bay, near its head, an
argillaceous rock appears, and extends for a sh?rt d?stance
along the coast, which is an anomaly. The rock is evidently
embraced in, or rather may be said to constitute a member of
the sandstone series, but it differs widely from any other rock
seen in connection with it. This argillaceous rock sometimes
appears in the form of a slate, though its most usual .form is
that of compact strata, frequently of several inches thickness,
and which closely resembles indurated clay. A peculiar ap-
pearance is given to this rock by the innumerable ‘layers or
very thin strata, which compose the mass, being of different
colors, sometimes red, grey and dark brown, alternating in the
same hard specimen.

The material of which this argillaceous rock is composed,
possesses an extreme degree of fineness, and is so soft as rea-
dily to be cut with the knife, which qualities render it a fit ma-
terial for the manufacture of pipes, to which purpose the In-
dians of the country have long applied it. It has also been
applied to use in sharpening tools, but its softness is a serious
objection to its use for that purposc.
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A similar argillaceous rock also appears at several other .

points in the interior, or southerly from that already described,
but as yet I have been unable to determine its thickness at any
point.  'The finely represented bands or zones, which may
fairly be supposcd to represent the original lines of deposition,
arc very much contorted, and in such a manner as to lead to
the conclusion that this change must have taken place very
soon after the deposition of the rocks, and while they were
still in an unindurated state.

The rocks belonging to the red sandstone formation, bear
the cvidence of having been almost universally deposited in
shoal water, for ripple marks occur abundantly at all points
where the rock takes on the decided character of sandrock,
and these ripple marks may frequently be seen, for many rods
together, as distinctly and clearly defined as they are at the
present day in the loose sands forming the bottom of some of
the shoal bays of Lake Superior. Fossils are rare in the red
sandstone, and in fact, T have neverseen any other than fucoides,
of which there ave three species, that are tolerably well de-
fined.

The red sandrock is less frequently traversed by dykes of
trap than either of the rocks before described, though dykes
were sometimes noticed traversing the whole of the several rock
formations, up to and including the red sandstone. Upon
portions of the north coast, where the conglomerate and mixed
rocks are more frequently wanting, and where the red sand-
rock is brought more nearly in contact with the trap, these
dykes are of more frequent occurrence. It is deserving of
remark, that where the lower rocks are either wholly or in
part wanting, the red sandstone usually becomes of a deep
brown color, and the material of which the sand is composed,
gradually changes from that before described to greenstone.

I have already stated that the sandrock, at its westerly pro-
longation, attains its greatest thickness, which was estimated
at 6,500 feet, but as the rock continues easterly, it gradually
and quite regularly diminishes in thickness, and beyond Saut
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de Ste Marie, the thickness is very inconsiderable. 'The ave-
rage rate of diminution which takes place in the thickness of
the rock as we proceed easterly, was shown by a great num-
ber of observations, upon the south-westerly portions of the
coast of Lake Superior, to be a fraction over fifteen fee:t
to the mile, but this rate of decrease could not be satisfactori-
ly estimated upon the lower or easterly half of the coast. The
red sandrock thins out as we proceed southerly or inland from
the coast, at a still more rapid rate, as was most satis{actorily
shown, where it is connected with the several primary, meta-
morphic and trap ranges of hills, for all or nearly all the Ya]-
leys, after passing the outer or northerly range of trap hills,
are based upon this sandrock, and since we have every reason
to believe that this sandrock was deposited in part, during the
gradual elevation of the several chains of hills, it would fol-
low, that over those districts which were last elevated, the
rock would attain its greatest thickness. I have already allu-
ded to the order in which the several ranges of hills appear to
have been uplifted, and since more particular reference will be
made to this hereafter, I leave the subject for the present.

The red sandrock south from Lake Superior, as well as
upon the immediate coast, dips regularly northerly, while that
upon the north coast dips invariably southerly, or, as has al-
ready been said of the lower rocks, this rock dips, upon all.
sides, regularly into the basin of the lake. The ql?antlty of
dip is exceedingly variable, being always very much increased
as it approaches the trap, and diminishing as it approaches the
primary and metamorphic ranges. '

The line of cleavage of some of the members of the lower
sandrock and shales is frequently irregular, and opposed to the
true stratification of the rock.

2

Urrer or GrAY SANDROCK.
The only remaining rock which separates the red sandrock
from the limestones lying to the south, is a gray, or brownish
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sandrock, that is almost wholly composed of grains of quartz,
usually feebly cemented with calcareous matter. The com-
position of this rock differs from that of the lower sandrock,
in being more exclusively quartz, while in epoch of deposi-
tion, the rock under consideration should not be confounded
with that of the red sandstone. It has already been stated
that the red sandrock of the south coast, dips regularly north-
erly, while the upper or gray sandstone dips equally regularly
south or south-easterly, in which respect the last mentioned
rock conforms to the limestones resting upon it, while it rests
itself upon the uptilted edge of the red sandrock, below.

I have already stated that this rock was first noticed, rising
in hills, at a point not far distant from Riviere Ste Marie, and
south-east from Point Iroqueis; from this point, it stretches
westerly in an elevated and very regular chain of hills, that
are upon the coast, as far as Tequoimenon bay; westerly from
which the shape of the coast is such that these hills do not
again appear upon it, until we reach that precipitous portion
of the lake coast known as the Pictured rocks, where the fury
of the waves, aided by frost, has acted upon the feebly ce-
mented material of which the rock is composed, to such an
extent as to leave large portions of what was originally the
northern escarpment of these hills, along this coast, in high
mural and overhanging precipices. Westerly from the Pictu-
red rocks, the ranges of hills, which are composed or made up of
this rock, stretch in a south-westerly direction, passing com-
pletely to the south of the primary, trap and metamorphic re-
gions. The westerly prolongation of this rock has not yet
been determined.

The upper sandrock, like the lower, abounds in clearly de-
fined ripple marks, and its line of cleavage is very irregular,
frequently being opposed to the line of stratification over
very considerable districts of country. Two indistinct spe-
cies of fucoides were all the fossils noticed in connection
with it.

i was unable to obtain any observations upon the thickness
of the upper sandrock, which were satisfactory, but from the
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imperfect observatious which were obtained, I was led to con-
clude that the average thickness as far westerly as the Pictu-
red rocks, does not vary very far from 700 feet. The upper
sandrock, like the rocks before mentioned, wedges out as we
proceed, in an easterly direction.

TerTIARY CLAYS AND SANDS.

As in the lower, so in the upper peninsula, the older rocks
are more or less covered by deposits that may be severally ar-
ranged under the above head. To these deposits it is my in-
tention, at the present time, barely to allude.

Stratified clays and sands, similar to those skirting the bor-
ders of the lower peninsula, are seen at many points, and con-
tinue for long distances upon the coast of Lake Superior; and
they are also largely developed at many points in the interior of
the country. These deposits sometimes attain a thickness of
from 200 to 300 feet, and they are spread over the less eleva-
ted portions of the district. The character of these clays and
sands bear a close resemblance to those described in a previous
report, as occurring upon the lower peninsula.

ECONOMICAL GEOLOGY.

Rocks.

The series of limerocks resting upon the sand rock last des-
cribed, were noticed in the report which was laid before you
at a previous session, and the limits of the present report will
not permit me to refer to them, more fully, at this time. My
observations will, therefore, only include those rocks which
lie below the limestones. It will be borne in mind that
the whole of the group of limestones are embraced in the
southerly portion of the upper peninsula, and that their out-
cropping edges do not reach within many miles of the coast of
Lake Superior. This is an important fact, for it shows the
whole of the northern part of the upper peninsula to be defi-

|
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cient in materials for the manufacture of lime, which are, in
truth, wholly wanting.

Materials adapted to the purposes of building, abound,
throughout the district of country under consideration, and
though they vary exceedingly in value for that purpose, yet no
portion of the country can be said to be without a supply.

Among the most valuable of the materials for this purpose,
the syenites and syentic gravites deservedly rank first, and they
occur of a quality which may be advantageously worked at va-
rious points in the primary range. Some of the syenites near
the coast of the lake are so situated as to be readily quarried,
and they may be made to furnish a beautiful and durable ma-
terial for building. The color of these syenites is usually a
very dark gray, {rom the predominance of hornblende in the
composition, but this is by no means invariably the case.

The metamorphic group scarcely furnishes a fit material for -

use as a building stone, for the structure of its schists would
be an effectual bar against their use, and the difficulties of
working the quartz rock will probably prevent that rock being
applied to that purpose.

Some of the compact greenstones and altered syenites of
the trap range, may be made to furnish an excellent building
stone, which, although in powers of resisting the action of
disintegrating agents, may be less than that of the unchz{nged
syenite, nevertheless possess a very great degree of durability.
The greenstone ranges of hills, {frequently for very considerable
distances, are made up of rock in which the jointed structure
is so perfectly developed, that regular blocks, of a convenient
size for building may be obtained, with comparatively little
labor.

The conglomerate rock is scarcely applicable to use for pur-
poses of building.

A very good building stone may be obtained from many por-
tions of the lower, or red sandstone formation, and though the
cement of this rock is usually not very perfect, yet, frequently,
such changes have taken place in the rock, that it has almost
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taken on the character of granular quartz rock, in which cases,
its durability is very much increased. The strata of this rock
are usually of a convenient thickness to admit of being easily
quarried, and they are so regular that the stone will require
but little dressing.

The upper, or gray sandrock, being almost uniformly but
feebly cemented, and sometimes decidedly friable, is of less
value as a building stone than either of the rocks before men-
tioned. Those portions of the upper sandrock where the cal-
careous cement i perfect, but not sufficiently hardened, might
be rendered much more capable of resisting the action of the
elements if allowed to remain under shelter a sufficient length
of time to allow this change to take place.

The value of the limestones of the southern part of the pe-
ninsula, for the purposes of building, as also for the manufac-
ture of lime, was mentioned in a previous report upon the
geology of that district of country. As has already been sta-
ted, these limerocks do not reach within many miles of the
coast of Lake Superior, and it is certainly to be regretted, that
the shore of the northern portion of the peninsula is destitute of
this important material. Nor have I seen any marls of suffi-
cient extent, in the district, to admit of application to any of
the purposes to which it is applicable, or to supply, even in
part, the deficiency in limestone. All the lime which would
appear to be capable of being applied to practical purposes is
that of the calcareous spar, composing the veins traversing the
sandrock, and these are not only rare, but they arc also of very
limited extent.




e S s e e

iy AN oA S

46 [Housk

MixeraLs anp Miverar VEins.

In considering this portion of the subject, I propose to treat
the minerals of the different formations separately, so far as
the same can be done, and although this method will necessari-
ly cause some repetition, it will enable me to show, more per-
fectly than could otherwise be done, the connection between
those minerals that may be regarded as of practical value, and
the rocks to which they belong.

As a whole, the rocks of the upper peninsula are deficient
in number of minerals, though some few individual species oc-
cur abundantly.

Minerals of the Primary Rocks.

The following list can by no means be regarded as perfect,
but it will serve, at least, to convey an idea of the small num-
ber of minerals which are found in connection with the rocks of
this group.

Schorl, Mica,
Tourmaline, Feldsdar,

" Hornblende, “  red,
Actynolite, Quartz.

Minerals of the Metamorphic Group of Rocks.

Quartz, common, Iron, scaly red oxid of,
“  milky, “  hamatite,
“  greasy, ‘¢ pyritous,
“  tabular, Steatite,

Serpentine, common, Novaculite.

Of the minerals enumerated as occurring in the metamor-
phic rocks, the milky variety of quartz is abundant, sometimes
composing almost entire ranges of hills. The novaculite is al-
so abundant, but of a coarse variety. This last is associated
with the talcose slates. The remaining minerals appear either
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disseminated, or forming druses in the quartz rock, though
sometimes they occur in thin beds or veins, in the talcose slate,
which beds conform to the line of cleavage of that rock. Al-
though the hematite is abundantly disseminated through all
the rocks of the metamorphic group, it does not appear in suf-
ficient quantity, at any one point that has been examined, to
be of practical importance.

Minerals of the Trap Rocks.

Quartz, common, Steatite, common,

“  smoky, Asbestus,

“  milky, Amianthus,

“  greasy, Calcareous spar,

“  radiated, Copper, native,

“  mamillary, % pyritous,

“  drusy, “  black,

“  amethystine, “  red oxid of,
Chalcedony, “  azure carbonate of,
Carnelian, ; “  green carbonate of,
Jasper, “ o “ ferruginous,
Agate, common, - Lead, sulphuret of,

“ fortification, ¢  carbonate of]
Augite, Iron, pyritous,
Actynolite, “ red oxid of,
Serpentine, “  hydrate of,

« pseudomorphous, “ silicate of,

Chlorite, common, Manganese, ferruginous oxid of,

“  earthy, Silver, native, (very rare,)

Since a consideration of the minerals contained in the trap,
will also involve a portion of those embraced in the conglome-
rate, the mixed rock, and red sandrock and shales, I will, be-
fore referring minutely to those of the trap rocks, lay before
you a list of those which occur most frequently in the sedi-
mentary rocks last mentioned. The fact that veins of mine-
ral matter, traversing the trap, are frequently continued across
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the several sedimentary rocks, and that dykes are of frequent
occurrence in these latter rocks, would lead to the inference

that there would be a considerable degree of resemblance in-

the character of the minerals embraced in these dykes and
veins, in both the trap and sedimentary rocks, and to a certain
extent, this inference would be true; but it should be borne in
mind, as has already been stated, that the veins, in traversing
the several upper rocks, undergo very great changes in mine-
ral character.

Minerals of the Conglomerate, Mized Rock and Red Sandrock.

Calcareous spar, Copper, native,f
Quartz, common, “ pyritous,}

“ milky, “ blue carb. of,t

“ drusy, o green carb. of,}
Chalcedony,* “ earthy green carb. of,}
Carnelian,* “ black,t
Jaspar,* Zinc, siliceous oxid of,
Agate,* “ carbonate of,

Iron, pyritous,
“ black oxid of, (cemented iron sand,)
“ red oxid of,
“ hydrate of]
“ gilicate of,

*Qccastonally ocourring among the pebbles constituting the mass of the conglomerate.
tChiefly in those portions of the veins traversing the conglomerate.
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Mineral veins of the Trap, Conglomerate, &c.

In order to render the subject of the mineral veins traversing
the above rock, so far intelligible as may be in my power, I
have already been particular to define, as far as could be done
without maps and sections, the relation which the trap rocks,
together with the superincumbent conglomerate, mixed sand
and conglomerate and red sandrock bear to each other, and it
will be necessary, in considering the mineral contents of these
rocks and the veins traversing them, to keep this relation con-
stantly and clearly in view.

It will be recollected, that the north-westerly range of hills,
commencing at the extremity of Keweenaw point, and stretch-
ing from thence in a south-westerly direction into the interior,
were referred to as being more clearly of trappose origin than
either of the other ranges, and that the rock of the southerly
portion of this range is either compact greenstone or altered
syenite, while that of the northerly flank is almost invariably
either an amygdaloid or a rock approaching to toadstone.

The several ranges of hills to the sonth of that last alluded

‘{0, are either well formed, compact greenstones, altered sye-

nite, or, (as we approach the primary range,) imperfectly form-
ed granites. So far as the several ranges of hills, Iying south
from the northerly range, are concerned, they would appear to
be, as a whole, deficient in minerals, and the rocks are not ap-
parently traversed by veins or dykes of any more recent date
than that of the uplift of the northerly trap hills.

Veins clearly of a date posterior to the uplift of that portion
of the trap rock last mentioned, are of frequent occurrence,
and these veins not only traverse a portion of the trap range,
but also pass into the conglomerate, and sometimes completely
across the three sedimentary rocks, immediately above the
trap, thus having an unbroken length of several miles. The
cless of veins to which I now allude, where they occur in a
connected or continuous portion of the range, rarely vary more

than 12° to 15° from a right angle to the line of bearing of the
[H. R., No. 27.] 7
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sedimentary rocks, and in pursuing this course, they necessa-
rily cut across the dykes of trap before alluded to as so fre-

quently appearing between the strata, and conforming to the
dip of the lower sedimentary rocks.

That the veins under consideration belong to a single epoch,
is inferred from the fact, that none have been noticed with
other veins crossing them, as also for the reason that none
have ever been noticed with dislocations, heaves or disturbance
of any kind, save what may be referred to causes connected
with their immediate origin.

That these veins must be regarded in the strictest sense as
true veins, cannot be doubted, and that their origin or source,
over the extended district alluded to, has been the same, is infer-
red from the perfect identity of their mineral contents; for a
description of one of these true veins may be said to be essen-
tially a description of the whole. Thus, while the mineral con-
tents of the different portions of the same vein change as the
rock traversed changes, the corresponding portions of different
veins almost invariably bear a striking and close resemblance
to each other.

These veins, as has already been stated, where they traverse
connected ranges of the trap, are regular in course and direc-
tion, but when they are connected with a single uplifted knob
of that rock, they are irregular and can scarcely be defined,
appearing, in the latter instance, rather as matter injected into
the fissures of a shattered mass of rock, than as connected
veins.

The importance of carefully studying the relation which
these veins bear to the rocks which they traverse, as also the
relation which they bear to the numerous trap dykes, together
with the few cotemporaneous veins noticed in the trap, is very
much increased by the circumstance, that these veins are more
or less connected with, or rather contain, metallic materials,
which, it may be fairly inferred, will hereafter become of very
considerable practical importance. In fact, so far as we may
be enabled to judge from the examinations already made in

*
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this district of country, it is confidently believed that most, if
not all the metalliferous veins of the upper peninsula belong to
veins of the epoch of those under consideration. Itis true that
native metals, more particularly copper, are sometimes found, in
place, occupying the joints or natural septw of the greenstone,
but in these instances, the amount of metal is always compara-
tively small, and, with one or two exceptions, I have invariably
been able to establish some connection between the native me-
tal occupying these joints and the termination of some metal-
liferous vein that traverses other portions of the rock not
far distant, and it is believed that the metal filling these joints
has invariably resulted from the action of causes precisely
analagous to those which have placed similar metals in the
veins to which I have alluded.

The earliest as well as all travellers, who have visited the
district of country under consideration, have not failed to make

_ frequent allusion to the loose masses of native copper that have

been occasionally found scattered over it, nor has any one fail-
ed to allude to the large bowlder or loose mass of that metal,
upon the Ontonagon river. Almost invariably, the opinion has
been expressed, from the frequent occurrence of these masses,
that the metal must be abundant in the country. But, after
all, the true sources from which these masses had their origin,
or the relation which they held to the rocks of the district,
would appear never to have been understood; and all or near-
ly all that was known of their true relations, was left to con-
jecture. 'The result of this has been, that while some have
excessively magnified every thing connected with a subject of
which, in truth, nothing was known, another class, equally far
from what is really true, have regarded these masses of na-

tive copper as bowlders transported from high northern lati-
tudes.*

*The vast area of country over which the bowlders of native copper, from the district under
consideration, together with its westerly prolongation,) have been transported, is worthy of
remark. They are not of unfrequent occurrence in the sand and gravel of the southern penin-
sula of Michigan, and since the commencement of the geological survey, many of these mas-
ses have been met, some of which weigh from seven to eight pounds. In the vicinity of Green
bay, a mass was discovered, some ten years ago, which weighed 140 pounds, if my memory
serves me correctly. Loose masses of a similar character have been met with in various
other portions of Wisconsin, as alsoat various points in Iilinois, Indiana and Ohio. In these
cases, the occurrence of these magses of native copper are no more indications of the existence’

P
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As far back as 1831 and 1882, 1 had occasion to pass, no less
than three times, along the south coast of Lake Superior, as
also to ascend several of the important tributaries of that lake,
and during these years, I passed by three different routes,
widely separated from each other, completely across to the
Mississippi river. It is true that these journies, made through
a complete wilderness, uninhabited except by savages, were
necessarily made under circumstances that admitted of only
very general observations; but the result of these previous exa-
minations have proved of immense service to me, in aiding
the labors of the past season. I allude to these journies and
examinations at this time, in order to show you the difficulties
by which a full understanding of the subject under considera-
tion is surrounded, for I became satisfied at that time, not only
that the subject was not understood by the mass of those who
had traversed the country, but that even the natives of the
country had no knowledge of the true sources from which the
transported masses of copper had their origin.

During the time of the examinations referred to, a bare
glimmer of light was thrown upon the subject by an examina-
tion of some small masses of copper, found oceupying the
joints of the greenstone; as also by the examination of a sin-
gle vein in the conglomerate, containing the ores of copper,
which has since heen found to be the termination of a vein
that is somewhat obscurely continued from the trap region.
While these examinations were sufficient to enable me to draw
the inference that the masses of native copper came chiefly, if
not wholly, from the trap, and more rarely from those sedi-
mentary rocks resting immediately upon it, it was supposed that
this occurrence would follow the general law, and that it, to-
gether with the other ores of the metal, would occur in greatest
abundance near the line of junction of this rock, with the over-
laying sedimentary rocks. Nothing, or at least very little, was
known of the true extent or range of the trap rocks, and the

of veins of the metal in the immediate vicinity, than are the immense numbers of primary howl-
ders scattered over the southern peninsula of Michigan indications of the existence of primary
rock in place, in the district where they are found.
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very great inaccuracies in the published maps of the country,
rendered it almost impossible to apply even the data on hand
to such purpose as to relieve the embarrassment.

With a full knowledge of these difficulties, I determined, du-
ring the past season, to endeavor to surmount them by so far
adding to our geographical knowledge of the coast of the lake
and its immediate Vvicinity as to cnable me to place whatever
geological observations of importance might be made in such
condition that the relations of the several parts might be un-
derstood. Having sufficiently accomplished this, I proceeded
to a very minute examination of the several rocks overlaying
or resting against the trap, together with a determination of
the thickness of the several members and their rate of decrease
or wedging to the east. With these data T was enabled, by
noting the dip of the rock upon the coast, to determine, with
sufficient accuracy for the purposes to which the rule was to
be applied, the line of junction between the trap and conglo-
merate rocks. This rule, when put in practice, enabled me to
decide, with a very considerable degree of certainty, this line
of junction, when the rocks were covered with a very consi-
derable thickness of detrital matter, and when so covered, |
was enabled, by traversing the country, on the line of bearing
of the upper rocks, the more readily to gain access to such
points as would admit of examination.

These observations scon showed me that this line of junc-
tion between the trap rock, and the south edge of the conglo-
merate, instead of pursuing a course parallel to the coast, only
continued its parallelism for a few miles westerly from the
extremity of Keweenaw point, after which, for a long dis-
tance, it recedes from the coast rapidly. These facts served
to explain in part, why the subject of the origin of the masses
of copper had remained a mystery, for the country through
which this line passes is hardly ever passed over, even by the
Indians, and probably large portions of it have never been pas-
sed over by whites, but in addition to this, the obscure charac-
ter of the metalliferous veins is such that they would scarcely



54 [House

attract the observation of the traveller whose attention was
not called especially to the subject, for many of the richest
ores are so far from having the appearance of the pure metal
that they would be the last suspected to contain it in any
form.

That the connection of these ores with the containing rocks
was not understood by the English mining company, whose
attention was turned to this subject, at an early day, is to be
inferred from the fact that they commenced their operations at
Miners’ river, where the rock is the upper or grey sandstone,
which has never been observed to contain mineral veins; and
also on Ontonagon river, near the mass of native copper, at
which pointa shaft was commenced and carried about 40 feet
through a reddish clay, at which point the red sandrock was
reached. Now, although the metalliferous veing sometimes
pass from the trap across the red sandstone, these veins in the
red sandrock have never been noticed to contain any other
ores than those of zinc and iron, unless it be at the immediate
point where the vein crossing comes in contact with a dyke of
trap, which condition does not exist at the point alluded to, on
Ontonagon river. What indications could have induced these
Quixotic trials at the points where they were commenced, is
more than I have been able to divine, and as might have been

anticipated, the attempts resulted in a failure to find the ohject
sought.

Having thus, in a general manner, set forth the obscurity by
which the subject of the true source of the transported masses
of native copper has been surrounded, together with some of
the reasons which have served to prevent its being fairly un-
derstood, I will now proceed to a general sketch of the metal-
liferous veins of the district, so far as the same have been exa-
mined; premising, that our knowledge of them is still deficient
in very many important particulars, which can only be sup-
plied by a careful and continued examination of the subject,
which, in fact, can only be said to be but just commenced.
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I have had occasion to refer to the outer or northerly range
of hills, or those from which the metalliferous veins may be
said to spring, as being composed of trap rock, and lest what
has been said may not be fairly understood, I will repeat, that
the more southerly part of the range is uniformly composed of
compact greenstone, under which head I not only include
true greenstone, but also those forms of altered granular
gneiss and gneissoid granite, which sometimes are associated
with it, while the outer or northerly portion of the same range
is usually composed of an amygdaloidal form of trap. The
cells of the amygdaloid are usually filled with the different va-
rieties of quartz, carﬁelian, chalcedony and agate, and some-
times, though more rarely, with native copper, or with calca-
reous spar, though they are sometimes entirely empty, consti-
tuting a perfect toadstone.

The metalliferous veins cross this range of trap, usually very
nearly at right angles to the prolongation of the hills, and are
frequently continued in the same course, across the upper or
sedimentary rocks, thus crossing the latter at an angle varying
but little from their line of bearing. While the continuity, of
course, of the vein, may remainperfect inits complete passage
from the greenstonc across the several members of the con-
glomerate, mixed and red sandstone rocks, the character and
mineral contents of the vein undergoes essential change, and
not only does the vein appear to be influenced in its mineral
content;, but also in its width, for, as a general rule, the width
of the vein increases as we proceed northerly, or from the
greenstone. Thus, a vein which may appear of only a few
inches in width, or as a bare line in the southerly or greenstone
portion of the range, increases in width rapidly as it approach-
es and passes across the amygdaloid, and at or near the line
of junction between the amygdaloid and the sedimentary rocks
it will frequently be found to have attained a thickness of seve-
ral feet, while in its passage across the sedimentary rocks it is
usually either still further increased in width, or becomes so

blended with the rock itself, as to render it difficult to define
its boundaries.
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These metalliferous veins, like those which occur under si-
milar circumstances in other portions of thz globe, do not con-
tinue uninterruptediy of any given width, for great distances,
nor is their widih increased regularly, for they frequently ra-
mify or branch off in strings, that pursue a course generally
somewhat parallel to the general direction of the main vein,
and which eventually again unite with it. Sometimes these
ramifications or branches destroy, as it were, for a considera-
ble distance, the whole vein; but they at length unite again,
and the main vein is, after their junction, as perfectly develo-
ped as before.

While traversing the most compact, southerly portions of
the greenstone, the veins are most frequently made up of a
very compact and finely granulated greenstone, sometimes as-
sociated with steatitic minerals and silicate of iron, under which
circumstances they usually are destitute of any other metal-
lic mineral, but occasionally, instead of the materials above
mentioned, their place is supplied by native copper, without
vein stone or matrix, and usually free from nearly all earthly
impurities, but almost invariably incrusted with oxid, or carbo-
nate of the metal. Those portions of the vein traversing the
greenstone, in which native copper occurs, under the circum-
stances above mentioned, are invariably thin, rarely exceeding
3 to 4 inches in thickness, and usually considerably less, and
they are liable to very considerable variation in width, from
the divergence caused by the vein traversing the joints of the
rock, where these joints produce the same character of change
as is produced by the ordinary ramification of a vein.

As these metalliferous veins traverse the northerly portion
of the range, or approach the sedimentary rocks, they under-
go a gradual change in width as well as in mineral character,
and it has been noticed that where the amygdaloid is most
largely developed, the vein, as a general rule, has not only a
greater width, but also has its mineral contents more perfectly
developed, a circumstance which might fairly have been infer-
red from the fact that those points where the amygdaloid oc-

&
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curs most largely, may be regarded to have been so many cen-
tres of intensity of action, at the time of the original uplift of
the range, from which circumstance they would remain in a
softened state, or in such condition as to admit of the more
perfect formation of these cross veins for a longer space of
time after that condition had been passed at other points.

In the outer or amygdaloid portion of the rock, the vein is
almost invariably accompanied by a veinstone of quartz, in-
volving all the varieties before mentioned, as associated with
the trap rocks, which quartz, though occasionally it occurs
massive, ol several feet in width, usually appears in the shape
of a series of irregularly ramifying and branching minor veins,
that may be said to constitute the main vein. These subordi-
nate veins of quartz, which may be stated as the true veinstone,
vary from a mere line {0 several inches in thickness, and in
the aggregate they may be said to constitute from one-third to
one-half the total thickness of the vein. In their Lranches and
ramifications, they sometines include portions of the rock
which they traverse, at other times they embrace imperfectly
formed steatite, with silicate, carbonate and red oxyd of iron,*
and occasionally, though more rarely, it is associated with
carbonate of lime, usually assuming the form of an opague
rhombic spar.

As the main vein traverses the congiomerate and overlaying
rocks to, and including the red sandstone, these veins, as a ge-
neral rule, undergo still farther changes, for very soon after
entering the conglomerate, the veinstone changes from its
quartzose character, and is made up, either wholly, of calca-
reous matter, mostly rbhomb spar, or of this mineral with occa-
sional ramifications of quartz. The whole usually including,
and sometimes investing fragments of the conglomerate or the
pebbles of that rock, separated.

As the vein is continued still farther in the direction of and
into the red sandstone, these changes are still noticed, and
eventually the vein is found to be composed either entirely or

* The latier closely resembling the Gogsan, of the Cornish miners

fH. R. No. 27.] 8
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mostly of calcarcous spar, and eventually so completely is its
metalliferous character lost, that it would tot, if examined sin-
gly, be suspected to be any portion of a metalliferous vein.

The metalliferous character of these veins is most largely
developed almost directly at or near to the line of junction of
the trap and sedimentary rocks, and they rarely continue,
without considerable change, for a greater distance than one
fourth to one-third of a mile, on either side of the line, though
a few veins were noticed in which in the southerly or trap ex-
tension, the character of the vein continued for a distance of
over a mile, nearly unchanged, while in its passage through
the conglomerate, for half that distance, its character was also
perfectly preserved.

The mineral character of the veins is somewhat varied in
those having different degrees of thickness, though it is difficult,
if not impossible, to lay down any rule which would characte-
rize this change. The different veins vary very greatly in
width, ranging from a mere line to 14 or 15 feet, the greatest
observed width of any single vein. ’ .

In the descriptions of the veins given above, Ionlyintend to
include those which are most perfectly developed, for, in addi-
tion to these, there arc also many which are imperfectly formed
and short, and in which many of the above characters are in part
or entircly wanting. These latter ave usually of little practi-
cal importance, and thus fur have been comparatively little
examined.

Of the metallic minerals occarring in those portions of the
true veins which traverse the trap rocks, together with that
portion of the conglomerate immediately resting upon or against
the trap, by far the most important consist of the several ores
of copper, with which iron occurs disseminated in the forms
before described, and occasionally, though very rarely, native
silver has been detected, associated in the sam> vein. After
as minute an examination of the subject, as circumstances will
permit, Iam led to the conclusion, that the only ores of the me-
tallic minerals, occurring in those portions of the veins, which
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traverse the rocks last alluded to, which can reasonably be
hoped to be turned to practical account, are those of copper.

In these portions of the veins, the metal referred to, occurs
very frequently in the form of pative copper, with which are
associated the red oxyd, azare carbonate, green carbonate, and
more rarely what ‘may be denominated copper black, and still
more rarely, pyritous copper. Nonre of these have been noti-
ced in a crystaline form.

It must not be imeagined that these several minerals make up
the whole or even any very considerable portion of the entire
length and breadth of the veins, in which they occur, for they are
distributed in bunches, strings, and comparatively narrow sub-
veins, in a manner precisely analagous to that in which these
ores are usually distributed, in similar rocks, in other portions
of the globe. 'The quartz veinstone, before described, has al-
ways so much of the green tinge communicated by the carbo-
nate of copper, that it cannot fail to be detccted; but the pre-
sence of disseminated native copper, in this veinstone, would,
at first, hardly be suspected, and it is pot until a fresh frac-
ture has been made, and the mineral closcly examined, that
the numerous dark points and minute threads are discovered
to be copper in a native state. Large portions of this quartz
veinstone, (when the included metal can scarcely be detected
by the naked cye,) when examined with a glass, arc found to
contain very delicate threads of native copper, that traverse
the quartz in every possible direction, and so completely is
this latter mineral bound together, that it is fractured with diffi~
culty, and its toughness is very greatly increased.

The specific gravity of this veinstone is very considerably
above that of ordinary quartz, and usually, the difference is so
considerable, even in those masses where the copper can scarce-
ly be detected by the naked eye, as to be apparent to even the
most careless observer. But in addition to this finely dissemi-
nated condition of the native copper in the veinstone, it is also
disseminated in a similar manner through the rocky matter em-
braced by the veinstone and in the amygdaloid and conglome-
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rate portions of the rocks, it sotnetimes extends, for a distance
of from two to three feet into the rocky matter on either side of
the veins, sometimes completely, or in part, filling the cells of
the amygdaloid rock.

‘t'he conditions above described refer to the main pertions of
the veins only, while there are other portions in which the cop-
per appears to be concentrated in larger masses, constitating
burches and strings, and in which places the sides or walls of
the veins are sometimes wholly made up of thin plates of na-
tive copper. In these poriions of the metalliferous veins where
the metal appears, as it were, to be concentrated, it also oc-
curs, much in the form before described, except that the mas-
ses of metal vary from the merest speck to that of several pounds
weight.  In opening one of these veins, at a concentrated
point, the observer, unless he had previously examined other
portions of the vein, would be led to erroneous conclusions as
to its richness, a source of error which cannot be too strongly
guarded against; for while the vein, for a short distance, may
be found to be exceedingly rich in mineral, the mineral in ano-
ther portion of the vein may either wholly or in part disappear.
a condition which is similar to that observed in those veins of
copper that have been extensively worked and found to be
most productive, on the continent of Europe and the island of
Great Britain,

The excess of native copper, (compared with the other
ores,) which occurs, in these portions of the veins, is a peculiar
feature, for it may be said, in truth, that other ores arc of rare
occurrence.  In those portions of the veins traversing the
trap, and where other ores do occur, it is usually under such
circumstances as to favor the presumption that their origin is
chiefly from that which was previously in a native form; for
the carbonates and oxyds, almost invariably appear either in-
vesting the native copper, or intimately associated with it,
though they sometimes appear in distinct sub-veins. Pyritous
copper is so rare, in connection with the trappean portions of
the veins, as scarcely to deserve notice.

Y
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I have alrgady stated that native silver, occasionally, though
very rarely, occurs in the trappcan portions of these v.eins,
intimately associated with the copper, but it is in so minute
quantities as to render it probable that it will not prove of any
practical importance. Other mixed compounds of this metal
occur so rarely as scarcely to deserve notice.

Leaving the trap rock, the character of these veins, as
they traverse the conglomerate, undergoes important changes;
for not only does the veinstone become gradually changed,
from quartz to calcareous spar, but the amount of native cop-
per diminishes, and its place iseither supplied wholly or in part
by ores of zinc and calcareous spar, or wholly by this latter
mineral. There are, however, occasional exceptions to this
general rule, for occasionally the place of the native copper in
the veins, in their passage through the conglomerate, is supplied
by a variety of complex compounds of the same metal, which
compounds are of exceeding interest; but this change would
appear always to be intimately connected with, or to bear
some relation to, the dykes of trap which traverse the con-
glomerate rock. Several instances of this kind were noticed
upon the northerly side of Keweenaw point, either directly
upon or near to the coast, as also at several other places in

the interior, westerly from Keweenaw point. A vein, which
may without doubt be referred to as one of this character,
(though in consequence of intervening bays and lakes between
it and the ranges to the south, its connection with the main
range has not been seen,) will serve to iilusirate the character
referred to. ’

This vein, which reaches the immediate coast of the lake,
upon the easterly cape of the bay known to the voyageurs as
the Grande Marrais of Kewcenaw point, terminates, so far as
examinations can be made, in the coarse conglomerate rock.
The coast of the lake, for many miles on cither side, is made
up of abrupt cliffs of a similar rock, the rock as usual, being
made up of coarse rolled pebbles of trap, chiefly cemented
with calcareous matter, which is usually associated, more or
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less, with the red oxyd of iton. Imwmediately south of the
coast, a heavy dyke of trap traverses the coriglomerate, which
dyke corresponds in position with line of bearing and dip of
the conglomerate rock. '

't'he vein, which, at its termination upon the immediate coast
of tue lake, has an extreme widih of about 10 feet, may be
traced, in the bed of the lake, in a direction north 5° east, for
a distance of several rodg, after which, in consequence of the
depth of water, it is completely lost. This vein, at the point
where it appears upon the coast, may be said to be in a concen-
trated state, or in 2 condition analagous to that before deseri-
bed, where the native copper occurs in the condition of banch-
es and strings, though the condition in which the metallic mi-
nerals oceur, is cssentially different from that in the trap; for,
nstead of native copper, we have several mixed forms of the
green and blue carbonates of copper and copper black, more
or less intimately ussociated with calcareous spar, and in the
adjoining rock, and in small ramifying veins, occasional small
specks and masses of native copper, weighing from 1 to 3 CZ.,,
occur, but these are by no means abundant. No quartz oc-
curs as a veinstone, and none of the ores have been noticed in
a crystaline form.

It has alrcady been stated, that these true veins, in travers-
ing the conglomerate, frequently almost loose their character,
and it becomes difficult to define their absolute width, or in
other words, it would appear as if, at the time of the formation
of the veins, the conglomerate had not been perfectly cement-
ed, the result of which would be, that the mineral matter,
which, under other circumstances, would constitute a perfect
vein, would frequently appear in only an imperfect one, or the
mineral which would, under other circumstances, make up the
vein itself, may have been injected laterally through the inter-
stices of the rolled masses constituting the conglomerate, in
which case the mineral would, in fact, take the place of the
ordinary cement, thus simply investing the pebbles of the con-
glomerate. Now, although at the point under consideration,
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a wide and remarkably distinct vein is developed, the rock, for
many feet on cither side, has the interstices between the peb-
ples filled wholly, or in part, with various mixed and irregular
forms of the ores, accompanied by calcareous matter; as be-
fore stated, and with occasional specks and small masses of na-
tive copper.

Those veins traversing the couglomerate take on a similar
character, to & greater or less extent, rather frequently, but
the place of the copper is more usually supplied by the si-
liceous oxyd, and more rarely by the carbonate of zine, which
compounds, sometimes may be scen forming a perfect or
partial cement to the rock, for considerable distances on either
side of the main vein. Thesc ores of zine, like those of cop-
per, are uniformly amorphous, and almost invariably more or
less associated with some form of carbonate of lime, with which
they may, under some circumstances, unless closely examined,
be confounded.

Although these copper and zinc ores occasionally appear in
considerable quantities, in those portion of the veins traversing
the conglomerate, they usually embrace or simply encrust por-
tions of the rocky matter; or rather the rocky matter and
those ores appear (o be coarsely and wmcchanically mixed.
"These veins furnish beantiful cabinet specimens of the blue and
green carbonates of copper, :cmd more rarely of pyritous copper,
together with the other varieties mentioned.

Having alrcady devoted a larger space to the consideration
of these veins than had been intended, I will simply add, that
in pursuing their course northerly, across the mixed rock and
the red sandrock, their mineral character is nearly or quite
lost, the veins as before stated, being made up either entively
of calcarcous spar or of that material containing very meagre
ores or zinc.

The district of country to which these veins have been refer-
red, thus far, only comprises the ranges of hills south of Lake
Superior, but veins of a very similar character, and of similar
mineral contents, also occur upon Isle Royale. The order and
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changes in the character of the veins upon Isle Royale is ne-

cessarily reversed, or in other words, the southerly point of
the vein corresponds to that of the north point in the district
south of Lake Superior.  The mineral veins of Isle Royale
have not been examined with sufficient care to enable me to
determine with much certainty, their average width or value.
Those examined were mostly narrow, the widest not exceed-
ing 18 inches, but in these the mineral contents are essentially
the same as in those upon the south side of the lake.

Native copper, in very thin plates, was occasionally noticed,
_occupying irregularly the joints of the compact greenstone of
Isle Royale, but invariably in comparatively small quantities.
It should, however, be noticed of Isle Royale, that the veins
so far as cxamined, are less perfectiy developed in their pasi
sage across the conglomerate, and that they very rarely con-
tain any traces of zinc.

Upon the north shore of the lake, no attention was given to
the subject of mineral veins, but from the character of tt)he geo-
{ogy of that district, it may be inferred that they will also be
found in portions of it, and that, where they do occur, they
will be uniformly either directly upon or not far from the coast
of the lake.

In addition to the regular veins already described, irregular
veins frequently occur, traversing the whole, or portio;}s of
the outliers of trap, or those knobs which appear to have b(’een
clevated singly; and although these veins may without doubt
be referred to the same epoch as the regular veins before de:
scribed, they nevertheless frequently differ considerably in
mineral contents.

The limits of the present report will not permit a separate
description of these several distinct trap knobs. I will there-
f?l‘e confine my remarks to that already referred to, as occur-
ring upon the south coast of Lake Superior, immediate north-
west from Riviere Des Morts, and which forms the promon-
tory known ag Presque Isle.
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In nearly all those portions of this knob, where the trap,
conglomerate and sandstone, are exposed in such a manner as
to permit examination, cach of the rocks are scen to be tra-
versed by innumerable irregular ramifying veins, which in the
sandstones are made up of quartzese and calcareous matter;
but many of which, near the junction of the ignepus and sedi-
mentary rocks, are metalliferous, and this metalliferous cha-
vacter is more fully developed as the veins are extended into
the trap rocks.

The metalliferous portion of these veins, rarely exceed
threc to four inches in width, and they ramify in such a man-
ner that the mineral uniformly occupies situations similar to
bunches or strings, at the junction of the ramifications. The
minerals contained in the metalliferous portions of the veins,
are sulphuret and carbonate of lead, earthy, green carbonate
of copper, pyritous iron, and more rarely, pyritous copper.
Occasionally there is a quartzose, or mixed quartzose and
calcareous veinstonc; but more usually the several metallic
minerals are blended in a base of rocky matter. The sul-
phuret of lead is distributed in the form of small cubic crys-
tals, while the other metallic minerals are usually distributed
either in irregular masses, or investing portions of the rocky
matter. 'These associations are referred to, as showing the
character which these irregular veins assume, rather than
from any supposed value which they may possess for practical
purposes.

In addition to the minerals referred to, the trap of Presque
Isle occasionally contains asbestus, common serpentine and
imperfect agates; the two former minerals usually occupying
the narrow joints of the rock.

Before referring to the economical considerations connected
with the veins which have been described, I will briefly refer
to another situation in which the ores of copper have been
observed in intimate connection with the trap range of rocks.

The southerly side, or greenstone portion of the trap range,
appears to have been clevated in such a manner as 1o have
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caused but little disturbance to the sandrock lying between’

that and the range of simply altered rocks lying still farther to
the south; but near to the junction of the sandrock and grecn-
stone therc is usually a red slate resting against the trap, and
which may be said to fill up, in a measure, the irregularities
in the ranges of hills. This slate, which is sometimes seen of
10 to 200 feet in thickness, though usually it appears as a
mere band, is traversed by irregular and imperfect veins, of
what may be denominated a ferruginous steatite, containing
placentiform masses of greasy and milkish quartz, that some-
times contain more or less of the oresof copper. The earthy
carbonates of copper arc also sometimes so intimately connec-
ted with these veins of steatitac matter as at first to be scarcely
recognized. More rarely, distinct, very thin veins of green car-
bonate of copper occurs, well characterized, in this red slate,
though these veins are never of any great length. The red
shale extends, more or less perfectly, along the whole length
of the trap range, skirting that range of hills upon the south,
but I have not yet been enabled to devote suflicient thne to its
examination to cnable me to determine whether any portions
of these veins can be regarded as of practical importance.
The examinations which have been made would lead me to
look unfavorably upen thesc veins, and I regard them ag hav-
ing an origin completely distinet from that of the veins which
traverse the northerly escarpment of the trap rock.

Having thus considered all the general circumstances under
which the several ores of copper, zinc, lead, iron, manganese
and silver have been noticed, in connection with the trap rock
and the sedimentary rocks, immediately resting upon it, it -be-
comes important to consider how far inferences may be drawn
from these examinations, as to their occurrence in such quan-
tities as to be of practical importance. I have alrcady sta-
ted that so far as regards the ores of lead, iron, manganese
and silver, I am led to conclude that at none of the points
examined do they occur in veins, or otherwise, sufficiently de-
veloped to warrant favorable conclusions as to their existence

-
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in sufficient quantitics to be made available, and from all that
is now known of the country, I am led to infer that neither of
these, unless it be iron, will be so found.*

The examinations which have thus far been made of those
portions of the veins containing ores of zinc, have not been
extended sufficiently to enable me to determine with much
satisfaction, their extent as a whole. At several points in
the veins these ores are sufficiently abundant to admit of
being profitably worked, but I would be unwilling, from an
examination of a few points, to attempt to determine the cha-
racter of the whole.

In considering the practical value of the copper ores of the
upper peninsula of Michigan, where we arc as yet compelled
to judge from our examination, of what may be said to be the
simply superficial portions of the veins, we can arrive at no
safe conclusions, except by comparison of the district with
those districts similarly situated, which have been extensively
worked in other portions of the globe. Comparisons of this
charactér, to be really useful, must necessarily be sufficiently
minute to enable us to understand the relations which the ores
in the districts compared, bear to cach other, in all respects,
which circumstances renders it necessary that a degree of
minute information should be at hand, that is not at all times
to be obtained. As the information on hand, with respect to
the copper and tin veins of Cornwall, England, is more minute
than that of any mincral district known, Ipropose, in order to
avoid confusion, to confine my comparison to this district,
simply, premising that however closely the two districts may
resemble each other in character, it does not follow, as an
axiom, that because the district with which we compare our
own has been.largely and profitably productive, that of Mi-
chigan must necessarily be so too, for it will be seen, as the
subject is pursued, that there are not only several points in
which it is impossible with our present knowledge of that

* These remarks are intended to apply directly to the trap region.  Beds of bog iron ore oc¢-
cur, cast from Chocolate river, which probably may at some future day be profitably worked.
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of Michigan, to institute comparisons, but there are also some
points oniwhich there is a considerable degree of discrepency.

The comparison instituted, in the main, is intended to refer
rather to the character and contents of the mineral veins of
of the two districts than to the geology, although some gene-
ral reference becomes necessary to the geology of the dis-
tricts, to render the comparison perfect. The topography of
the Cornish district bears a close resemblance to that of Michi-
gan, both districts being marked by their irregular and broken
outline, and by the occurrence of more or less frequent, nearly
insulated knobs, rising to a considerable height above the
elevation of the general ranges.

Although the older rock of Cornwall, or that from which
the metalliferous veins of the district may be said to have
their origin, is more distinctly granitic than that of the metal-
liferous region upon Lake Superior, the elements of which the
rocks are composed, may be regarded as essentially bearing a
very close resemblance; a resemblance which, it is conceived,
would have been still more perfect had the granitic rocks of
Cornwall becn subjected to the action of secondary causes
similar to those of the region under consideration. The rocks
resting upon or against the granitic rocks of Cornwall, consist
of clay slates, hornblende rocks, &ec., which bear little real
analogy to the rocks resting directly upon the trap of Lake
Superior, but it is conceived that the composition of these upper
rocks has little bearing upen the origin of the metalliferous
veins, and may be regarded as in a measure unimportant; and
however much these rocks may differ, they are traversed
alike by the metalliferous veins of the lower rocks in such
a manner, that the close resemblance cannot be mistaken.

It is a matter of history that the ores of tin have been, more
or less, extensively raised in the mineral district of Cornwall,
from the earliest settlement of the island of Great Britain, but
the working of the veins of copper at an early day, doesnot ap-
pear to have been carried on to any very considerable extent.
The great importance to which the produce of copper {from the
Cornish veins, (in a district which, compared with the mineral
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district of our own state, is of very small dimensions, ) has arisen,
will be shown from the accompanying table, which T have redu-
ced from the official returns, included in the several years, and
which table, it will be scen, shows {or a series of years, the ave-
rage annual amount of copper produced from the orc, the ave-
rage amount for which it sold, together with the amount per cent
of copper contained in the ore, and the average value of the cop-
per, per pound, at the smelting house. This table, which has been
drawn with great care, from data that can scarcely lead to in-
correct results, will not only serve to show the large aggre-
gate amount of the metal produced, but it also shows, from the
low average per cent of metal contained in the ores, (if we
had no further knowledge upon the subject,) that much capi-
tal must be required for, and a large amount of labor applied
to the raising and smelting of these cres; a circumstance which
should be carefally borne in mind, in all that relates to the mi-
neral district of Michigan.

Table showing the average annual produce of the Copper mines

-

of the Counly of Cornwall, England, from 1771 to 1822.

TAverage |Av. No.of|Av. amount |Av. per ctAv. val,
No.oftons{tons cop- |per year forjof copper of the

YEARS. of ore per|per produ-|which sold. produced [ecopper
year. ced per from the per 1b.
year. ore.
¢ M

1771 to 1775—b years,| 28,749] 8,449 $846,283) 12 10
1776 10 1780 5 “ | 27,580 3,309 826,609] 12 |11 1
1781 to 1786 6 | 84,354] 4,132 962,380 12 |10 4

1796 to 1802 7 « | 51,483 5,195(2,125,046| 10 [18 2
1803 to 1807 5 ¢ |70,923| 6,1603,174,725/ 8 |23

1808 to 1812 5 ¢ 170,434 6,498/2,886,835 9 112 9
1813 to 1817 5 « |s2.610/ 7,272/2,878,728) 8 8/17 6
1818 to 1822 5 « |94,391] 7,757|3,111,811 8 2[17 9

The general resemblance in the mineral contents of the cop-
per veins of Cernwall and those of Michigan, is for the most
part very great, though in some respects there is a considera-
ble discrepancy. It should, however, be remarked that some

 difficulty exists in comparing the mineral veins of Cornwall,
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where several of them have been worked 1o depths, varying

from 1,000 to 1,500 feet, with thosc of Michigan, where the
cxaminations arc nearly superficial, :

In making these deep excavations, not only in the county of
Cornwall, but also in the copper districts of Bohemia, Hunga-
ry, Silesia, Transylvania, Saxony, &e., (some of the veins in
the latter districts having been explored to a depth very consi-
derably greater than those of Cornwall,) an immense mass of
facts has been accumulated, with respect to the general forma-
tion and mineral character of veins, or lodes of copper, which
facts have led to an understanding of many of the contingen-
cies connected with its associations, so universal, that when
applied to this mincral, they may be regarded as general laws,
that may fairly be inferred to govern, with more or less
certainty, all those lodes or veins which have similar geologi-
cal relations. Though a general consideration of those rela-
tions of the veins of other countries, may perhaps be regarded
as somewhat foreign to the present report, I deem it more ad-
visable to refer to these general laws in such a manner as to
lcave thereader to judge, by comparison, the condition in which
the ores of Miclfigan may be fairly inferred to oceur, rather
than to draw conclusions directly; and in so doing, it will also
become necessary to refer to some of the characters of mine-
ral veins, or lodes, in general.

Veins are usually divided into two general orders, viz: ¢ co-
temporancous veins, or those which were formed at the same
time as the containing rock, and true veins, whose formation is
supposed to be subsequent to that of the rocks which are con-
tiguous to them.” A rue vein may be defined to be “ the mi-
neral contents of a vertical or inclined fissure, nearly straight,
and of indefinite length and depth.”* The contents of a true
vein, as a general rule, differ widely from the character of the
rocks which it intersects, though this does not invariably hold

good, and the vein also, as a general rule, has well defined
walls.

* Carne, on the sineral veing of Cornwall

o ot

No. 27.] : i1

The contents of contemporaneous veins, bear a much closer
resemblance to the rocks which embrace them, and as a gené-
ral rule, they are shorter, more crooked, and less perfectly de-
fined than true veins. )

The metalliferous veins being contained under the head of
truc veins, itis to these that the whole of my remarks will be
directed.

Metallic veins arc the rcpositories of most of the metals
excepting iron, mangancse and chrome, Wl?ich occur more fre-
quently and abundantly in beds than in veins. The t%nckness
of metallic veins varies {rom a few inches to many feet, and
the same vein also varies in thickness in different parts of its
course, sometimes contracting to a narrow string of ore, a{]d
then expanding again to a width of many feet. The deposits
of metal in the veins are as irregular as the widths of them,
and so much so as to render the profits of mining prover-
bially uncertain. Ore is generally found to oceupy certain
portions of the veins only, differing constantly in extent,
whether the length or depth on the course of the vein be con-
sidered, or the portion of its width which is filled up by it.
No veins occur which are regularly impregnated with metal
to any great extent, and when orc is found, it is in what t‘hc
miners aptly term bunches or shoots, or in interspersed grains
and strings, which are more or less connccted with, or em-
braced in, veinstone, that, according to the rock which the
veins intersect, will be fluor spar, calcareous spar, quartz, &c.
The unproductive parts of veins, even in the most profitable
mines, generally far exceed in extent the productive parts, but
that mine is considered to be rich which has either frequent or
extensive shoots of ore, and the great art of the miner consists
in tracing and working the valuable accumulations of the me-
tals, with as little waste of labor and expense on the pooggr
portions of the veins as possible.  “In the mines of Cornwall,
the ores of copper and tin commonly occur in detached mas-
ses, which are called bunches of ore; and the other parts of
the vein, being unproductive, are called deads.”
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The depth to which metallic veins descend is unkunown, for
we believe no instance has occurred of a considerable vein be-
ing worked out in depth, though it may sink too deep to render
the operation of the miner profitable, or it may branch off in
a number of strings which are too much intermixed with the
rock to be worked to advantage.* Some veins appear to grow
wider, while others contract as they decend.

The superficial part of a vein generally contains the ore ina
decomposing state, and it frequently happens that the ores in the
upper and lower parts of a vein are different; thus, ““in Corn-
wall, blende or sulphuret of zinc often occupies the uppermost
part of the vein, to which succeeds, tinstone, and ata greater
depth, copper pyrites.” When a metallic vein, in its descent,
passes through different kinds of rock, it is frequently observ-
ed that the products of the vein vary in cach bed, and when
it passes through regularly stratified beds of the same rock,
there are particular strata in which the vein is always found
most productive. This change in the productiveness of mine-
ral veins is more particularly noticed at or near to the transition
from unstratificd to stratified rocks; thus granite, syenite and
those rocks which have a graniti-form structure, are frequent-
ly noticed to contain metals at or near their junction with stra-
tified formations. On the other hand, the veins which traverse
stratified rocks are, as a general law, more metalliferous near
such junctions, than in other portions.t

Wherce a rock is crossed and penctrated by a great number
of small veins in every direction, the whole mass is sometimes
worked as an ore, and is called by the Germans a “stock-
worke.” Where the ore is disseminated in particles through
the rock, such rocks are also worked for the ore, when it exists
in suflicient quantity.

As a general rule, those metals which are oxydable at ordi-
nary temperatures, or which readily combine with sulphur,
rarely occur in « melallic state, but are usually found in com-

*Koenig.
ilivell.  Necker.
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bination either with sulphur, oxygen or acids. The chief ore
of copper raised {rom the mines of Cornwall, is the yellow
sulphuret, though the blue and green carbonates and arseniate
are more or less distributed; native copper and the oxyds are
also, though more rarely, found.

By a comparison of what has been said upon the character
and mineral contents of metallic veins in general, T trust a just
view of the real condition in which the ores of copper are inva-
riably found, wiil have been conveyed, and that, by the aid of
this, we will be enabled to examine,without undue expectations,
those mineral veins which orcur within the limits of our own
state. In the main, the resemblance between the character and
contents of the copper veins of Cornwall and Michigan, so far
as can be determined, is close; the veinstoncs, (with the excep-
tion of fluor, which I have never obscrved in the latter,) are
essentially the same; but in instituting this comparison, it should
be bornein mind that the metallic veins of Cornwall have been
in progress of cxploration for centuries, and that shafts and gal-
leries have been carried 1o great depths, while of those of Mi-
chigan, simply soperficial examinations have as yet been made,
and these in a wilderness country, under circumstances of the
atmost embarrassment, and attended with the most oxcessive
Jabor, privation and suflering.

In respect to the character of the ores which occur in the
two districts, there are important differences, for while pyri-
tous copper is the most important workable ore, not only in
the Cornish mines, but also in those of other portions of our
globe, it is comparatively of rare occurrence in the mineral
district of Upper Michigan; for, as I have already mentioned,
the minceral of the trappean portions of the veins in the latter
district, is essentially made up of strings, specks and bunches
of native copper, with which more or less of the oxyds and car-
bonates are associated; while those portions of the veins tra-
versing the conglomerate are characterized by the occurrence
of the oxyds and carbonates, with occasional metallic and py-

ritous copper, or the places of all these are supplied by ores of

zinc, associated with more or less calcareous matter. In the

[H. R., No. 27.] 10
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thin mincral veins of Presque Isle, pyritous copper is more
abundant, where it is associated with sulphuret of lead, as be-
fore mentioned.

The occurrence of this native copper in the veins, and the
manner in which it is associated with the veinstones, in all re-
spects corresponds with the ordinary association of the other
forms of ores, in those veins that have been extensively worked
in other portions of the globe; but T confess that the prepon-
derance of native to the other forms of copper, was regarded
as an unfavorable indication, at Jeast until this had been found
to be more or less universal with respect to all the veins, It
should, however, be remarked, that in those portions of the
veins where the quartz of the vein and the accompanying rock
re very compact, the native form is much more common than
n those portions where the veinstone and accompanying rock
are more or less cellular and soft.

The worked copper veins of Cornwall, are stated by Mr.
Carne, to average from three to four feet in width, and to have
a length as yet undetermined.  But few have been traced for
a greater distance than onc to one and half miles, and but one
has been traced for a distance of three miles.

The veins which I have examined in the mineral district of
Michigan, exceed the average of those last mentioned, but the
imperfect examinations which have been made, render it diffi-
cult to determine this with certainty. 1 have traced no one
vein for a further distance than one mile, and usually for dis-
tances considerably less. It was not, however, supposed that
these veins terminated at the points where they were left, but
the further examinations were abandoned at these points, in
conscquence of physical difficulties connected with the present
condition of the country.

The native copper is frequently free from all foreign matter,
and is as completely malleable as the most perfectly refined cop-
per, but it more usually contains disseminated particles of
earthy minerals, chiefly quartz. I have not been able to de-
tect the allov of any other metal, in a single instance.
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The fatigues and exposures of the past season, have so far
impaired n’:y health, that, as yet, I have been vnable to 'tmalg'zre
as carelully, as could have been wished, the siavel'al ores uﬂi-
nished by the mincral veins of the upper peninsula, butisu' -
cient has been done to show satisfactorily that th(, copper (:3165
are not only of superior quality, but also that their assocm\xc')ns
are such as to render them ecasily reduced.  Of those whlcldl
have been examined, embracing ncarly the whole, ()af]l
not including the native copper,) the per cent 0‘1" puw. dem;
ranges from 9.5 to 51.72, and the average may be state ad
21.10. Associated with some of these. ores, I have detccte'
a metal, the character of which remains, as yct, undetermi-
ne%Vere the analysis of the several orcs of copper sufliciently
perfected, I should decm it unnecessary to lay therrf b?forfa
you at this time, for with whatis now known of the district, it
is conceived, the result would lead to erroncous, rather thfm to
correct conclusions.  The analysis of separate masses of ore,
no matter how much care may be taken .to sc}ec.t the poor as
well as the richer ores, for the examinatiors, will usually be
far from giving the average per cent of wllxat would be ~Fhe
product when reduced to practice. I have, in order to arrive
at safe conclusions, not only analyzed, but also assay.ed many
of them, but when we come to consider .what ccinsututes.th;e
true value of a vein of copper ore, we Wlu perceive wh).f itis
unsafe 1o judge of the whole by the analysis of s-mall port}mns..}

By reference to the previous statisticnl table of ‘Lil(iV})l'U(zU(jl of
the copper mines of Cornwall, it will be scen, that the av:mge
produce of the ores since 1771, has never exc:oe:'}cd 12 per
cent of the metal, and that {rom 1818 to 1822, it was only
8.2. This shows the aggregate, and it is well known that
while many of the productive veins are ct?msidcra%)]y .below
this, the largest average per cent of any single vein, in tha.t
distriet, it is believed, has never been over 20 per cent, and it
should be borne in mind that this average is taken after t%]e ores
have been carefully freed from all the rocky anc-l ther impuri-
ties, which can be separated by breaking and picking.
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The value of a vein may be said to depend upon the abun-

dance of the ore, and the ease with which it can be raised and
smelted, rather than upon its purity or richness. Upon this
point, with respect to our own mineral region, public opinion
would perhaps be move in error than upon any other, and most
certainly we could hardly look for a mineral district where the
character of the ores were more liable to disseminate and keep
alive such errors. The occurrence of masses of native metal,
either transported or in place, are liable to excite, with those
who have not reflected upon the subject, expectations which
can never be realized, for while, in truth, the former show
nothing but their own bare existence, the latter may be, as is
frequently the case, simply imbedded masses, perfectly separa-
ted from all other minerals, or they may be associated in a vein
where every comparison would lcad to unfavorable conclu-
sions, as to the existence of copper, in any considerable quan-
tities. I have frequently noticed very considerable masses of
native copper, occupying the joints of compact greenstone,
under such circumstances as I conceive, might readily exite in
many minds, high expectations, but a little reflection would
satisfy the most carcless observer of the uselessness of ex-
ploring these joints, under the expectation or hope of finding
them a valuable repository of the metal. Again, not only
native, but also the other ores of copper occur in veins, either
so narrow as to render it useless to pursue them, or so associ-
ated as to render it probable that exploration would not be at-
tended with success.

While I am fully satisfied that the mineral district of our
state will prove a source of eventual and steadily increasing
wealth to our people, I cannot fail to have before me the fear
that it may prove the ruin of hundreds of adventurers, who
will visit it with expectations never to be realized. The true
resources have as yet been but little examined or developed,
and even under the most favorable circumstances, we cannot
expect to see this done but by the most judicious and econo-
mical expenditure of capital, at those points where the pros-

S
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pects of success are most favorable. It has been said of the
Cornish district, in respect to the supposed large aggregate
profits, that ““a fair estimate of the expenditure and the return
from all the mines that have becn working for the last twenty
or thirty years, if the nccessary documents could be obtained
from those who are interested in withholding them, would
dispel the delusion which prevails on this subject, as well as
check that ruinous spirit of gambling adventure which has been
productive of so much misery.”* And if these remarks will
apply to a comparatively small district, which has been ex-
plored and extensively worked for centuries, with how much
more force must they apply to the mineral district of our own
state. 1 would by no means desire to throw obstacles in the
way of those who might wish to engage in the business of mi-
ning this ore, at such time as our government may see fit to
permit it, but I would simply caution those persons who would
engage in this business in the hope of accumulating wealth
suddenly and without patient industry and capital, to look close-
ly before the step is taken, which will most certainly end in

disappointment and ruin.

The extreme length of what I have denominated the mine-
ral district, (within the limits of Michigan,) may be estimated
at a fraction over 185 wiles, and it has a width varying from
one to six miles; butit must not be imagined that mineral veins
occur equally through all portions of it, for sometimes, for
many miles together none have been noticed, and the situation of
the country is such as to render it probable they never will be.
The range and course of the mineral district has been so far
defined as to render it unnccessary to say more upon this sub-
ject, to enable such persons as may wish to examine, to pass
directly along its complete length.

I have thus far omitted to allude particularly to the large
mass of native copper, which has been so long known to exist
in the bed of Ontonagon river, lest perhaps this isolated mass

*lawking on the tin of Cornwall.
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might be confounded with the products of the veins of the mi- .

neral district.  'Vhat this mass has once occupied a place in
some of these veins is quite certain, but it is now perfectly
separated from its original conuection, and appears simply as
a loose transported bowlder.

The attention of the earliest travelers was called to this
mass of metallic copper by the natives of the country, and it
has been repeatedly described by those who have visited it.
The mass now lies in the bed of the westerly fork of the
Ontonagon river, at a distance which may be estimated at 26
miles, by the stream, from its mouth. The rugged character
of the country is such, that it is but rarely visited, in proof
of which I may state, that apon my visit to it, during the last
year; I found broken chisels, where I had left them on g pre-
vious visit, nine years before, and even a mass of the copper,
which at that time had been partially detached, but which, for
the want of sufficient implements, I was compelled to aban-
don, was found, after that interval, in precisely the same situa-
tion in which it had been left.

The copper in this bowlder, is associated with rocky matter,
which, in all respects, resembles that associated with that me-
tal in some portions of the veins before described, the rocky
matter being bound together by innumerable strings of metal;
but avery considerable proportion of the whole is copper, in a
state of purity. The weight of copper Is estimated at from 3
to 4 tons.

While the mass of native copper upon Ontonagon river can-
not fail to excite much interest, from its great size and purity,
it must be borne in mind, that it is a perfectly isolated mass,
having no connection whatever with any other, nor does the
character of the country lead to the inference that véins of
the metal occur in the immediate vicinity, though, as before
stated, the mineral district crosses the country at a distance
of but a few miles.

&
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The occurrence of carnclian, chalcedony, aga‘e and ame-
thystine quartz, in the amygdaloidal portion of the trap, hag
already Dbecn noticed, and these minerals are considerably
abundant.  They frequently possess very great beauty and
perfection, and when ground and polished, they may be vsed
for all the purposes to which those minerals are usually appli-

ed.

Minerals of the Upper or Gray Sandstone.

Though the upper sand rock is largely exposed along that
portion of the lake coast known as the Pictured rocks, rising
to a very considerable height in precipitous cliffs, there have,
nevertheless, been no minerals noticed in connection with it
excepting iron pyrites. Along a portion of the distance, how-
ever, the rock of the cliffs is frequently colored by broad ver-
tical bands, having a variety of tints, (which have given name
to this portion of the coast,) and these bands have been, by
some travellers, supposed to indicate the existence of impor-
tant mincrals in the rock; but the coloring matter of these
bands is merely superficial. It chiefly consists of the oxyd
and carbonate of iron, with occasional feint traces of carbo-
nate of copper, both having been deposited from waters while
trickling down the cliffs, the same having previously percola-
ted the rock.

No mineral veins have been noticed in connection with this
rock,

SOIL AND TIMBER OF THE UPPER PENINSULA.

The impressions which have gone abroad with respect to
the character of this region for purposes of agriculture, are, in
many respects, exceedingly erroneous, for which reason, I am
the more solicitous to call attention to the true character of
the country, as it regards the natural productions of its soil
and its capabilities for cultivation. It has generally been sup-
posed that the whole country is wild and sterile in the ex-
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treme, and that, both from its high northern latitude and the
rugged and broken character of its surface, it could never ad-
mit of the successful application of agriculture. This impres-
sion Is, in grcat part, a mistaken one; for, while much of the
country s, as has been supposed, extremely rugged, often pre-
senting a rocky and sterile surface, and is besides exposed to
the long and bleak winters of a high northern latitude, and to
the cold winds of a vast and boisterous lake, yet, as 1 have
already shown, a large part of the upper peninsula is far from
presenting a rough and mountainons aspect; and much of the
interior, at some distance from the lake shore, presents situa-
tions that are not only sheltered from the severity of the win-
ters, but in soil and timber are wholly of a diffcrent character
from what has been represented.

Much of the wrong impression which has been received,

with regard to the timber and agricaltural character of the

country alluded to, has, no doubt, arisen from the circumstance
that a judgment has been formed of the whole district of
country, {rom the appcarance of that part of it which lics more
- immediately upon the lake shore; and in fact, were we to form
our cstimate of the whole, from that only which is seen by
the voyageur, in coasting along the shore, it would scarcely be
possible to form any other than a very unfavorable Opinio.n of
the value of the country, in an agricultural point of view.
Along that portion of the district which lies upon Lake Supe-
rior, about one-third of the entire coast, westwardly from the
Ste Marie, is generally low and sandy, and thickly timbered
with evergreens and white birch, which give to it a somewhat
gloomy and forbidding aspect.  Still further westerly, and ex

tending to the extremely westerly boundary of our state, the
coast presents little else than an almost unbroken suceession of
rocks, bare, and worn by the fury of the luke, and the coun

try, as seen from the water, appears to be occupied by an al-
most countless succession of irregular knobs, cither nearly des-
titute of timber, or producing only a fow stinted vellow pines
and firs, or a growth of worthless poplars; while the south-
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ern shores of the upper peninsula, upon Lake Michigan and
Green Bay, though differing in character, present a scarcely
less forbidding aspect, in general, when viewed from the lake.
But these unfavorable impressions are almost wholly, orin great
part, removed when we penetrate into the interior, beyond
these local influencing causes, and become acquainted with the
real condition and character of the districts described.

The general aspect of the surface, over the whole of the
extensive district under consideration, has been already laid
before you, under the head of «topography of the upper pen-
insula.” It may be remarked, in general, that sand is by far
the predominating soil throughout the entire district. A soil
of this description prevails over the north-easterly or the sand-
stone portion, of the upper peninsula. This district which,
as has been already described, consists of extensive level
plateaus or steppes, with scarcely sufficient irregularities of
surface to prevent the formation of numerous marshes, may
be said to be timbered, in the largest proportion, with the
several varieties of evergreens, among which hemlock, cedar
and firs greatly abound. Considerable Norway or pitch pine
is interspersed, with occasionally large white pines, though in
limited quantity. This region, nevertheless, comprehends
many extensive tracts of the sugar maple, lying in body, and
these trees are frequently of large size. Several species of
oaks are also occasionally met with. Upon the whole, much
of this portion of the peninsula is better adapted to the wants
of settlers for agricultural purposes than might, at first view,
be supposed, and may be safely relied upon as capable of pro-
ducing those crops which are of the most importance to the
settler. Wheat, in small quantity, is said to have been raised
upon Grand Island in a spot exposed to the utmost rigor of that
northern climate, and some species of Indian corn may, no
doubt, be successfully cultivated in the most sheltered situa-
tions.

The south-easterly portion of the upper peninsula, embra-
cing the lower limestone district, has a soil more nearly ap-
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proaching to gravelly, and the pebbles composing which are
chiefly, derived from the northerly outcropping edges of the
limerocks. This soll, in consequence, contains much more
calcareous matter than that above described, which adds great-
ly to its fertility. Clays occur to a very limited extent, and
clay soils may be said to be in general, rare throughout the
district under consideration. Beach and sugar maple are abun-
dant throughout the portion of the district described, mixed
with hemlock and birch.

The hilly district, referred to as embracing the whole of
that portion of the upper peninsula which lies west of the
mouth of Chocolate river, though broken by ranges of knobby
and often barren hills, is very far from being wholly or even
generally sterile; for the broad and gently undulating valleys,
described as occupying the intervening spaces between these
ranges of rocky knobs, have in gencral a soil of dark, rich and
deep loam, and in many places are covered with large bodies
of sugar maples of unusual size. With this timber is frequent-
ly intermixed oaks and large hemlocks, and extensive bodies
of the latter timber occur, together with occasional pines.
The streams of this district, where they wind through the
bottom lands, between the ranges of hills which enclose the
valleys, are {requently densely wooded with all the varieties
of hard wood timber, and their banks exhibit deep alluvial
loams, which, whicn once brought under proper cultivation,
will be unexcelled for fertility even by the rich plains of our
southern peninsula. These loams were sometimes observed
to be underlaid by a red clay. As a whole, the soils of
the hilly portion of the upper peninsula, may be said to be
generally superior to those of the extensive easterly portion
of the peninsula, and marshes are of a less frequent occur-
rence.

For purposes of lumber, the upper peninsula of ocur state
cannot be said to hold out such inducements as, from its situa-
tion, might be imagined. 'White pine, though sometimes met
with in considerable quantity, was not in any instance obser-
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ved to have attained to more than medium size, and is not

generally abundant. The Norway pine is found in much
greater abundance and of fair size, but this species of pine is
of comparatively little value, as an article of lumber.

Fors, Fisit axp Harpors or LAKE SUPERIOR.

In the general view I have attempted to give of the charac-
ter and resources of that portion of our state bordering or.
Lake Superior, full justice cannot be done to the subject with-
out adverting, however briefly, to the fur and fish trade of that
upper country. '

It is well known that the American fur company has for a
long scries of years, occupied posts, at convenient points upon
the lake, as well as throughout the vast territory of the north-
west, for the trade with the natives in the furs of the country.
Since the ycar 1835, the general depot of the north-west trade
in furs, has been established at L.a Pointe, one of the Apostles’
Islands, near the western boundary line of upper Michigan,
and in addition to this, other posts, of a more temporary and
minor character, have from time to time, been occupied at va-
rious points, in the same region. These all formed parts, or,
as it were, links of that extended and connected chain, with
which this company had been enabled to bind to its interests
such an immense extent of territory, and to draw into its store-
houses those treasures, in furs, with which this whole region ori-
ginallybounded.  The character of the company, its immense
resources, the perfect system that characterized its operations,
as well as its distinguished success, are so well known, and
have so often been adverted to by travellers and historians,
that I allude to the subjecet here only for the sake of exhibiting
more perfectly the present condition of upper Michigan, and
to show what is the exent of the inducements held out to in-
dividual enterprise in that region. Nearly the whole of this
trade is now, as it has been for a series of years, in the hands
of the company referred to, and it has been secured to them
by a course of judicious management, as well as by a large
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command of capital, and so powerful continues to be the influ-

ence exerted by this company, as to leave little chance of suc-
cess to individual opposition, and the trade must continue to
flow, mainly in its present channel.

The trade in furs is, however, very far from being of that
importance which it was formerly, for the amount of furs has
for many years past, been constantly diminishing, as the
country becomes exhausted of the game, and so rapid has been
the falling off, that at the present time the amount of furs
packed by the company, af this station, is scarcely half
that which it was five years ago. At the same time, many im-
portant changes have been introduced by the company in the
manner of conducting the traffic; the system formerly pursued
of granting credits to the natives on goods, sold at extravagant
prices, a course not only unjust in itself, but destructive to habits
of industry in the natives, has been entirely abandoned; goods
are now sold at moderate prices, anticipating only reasonable
profits, and an equally fair compensation is allowed for the
furs. The company has, furthermore, entered fully into the
measures of the government to prohibit the introduction of ar-
dent spirits into the Indian country, and none is now employ-
ed in the trade; thus cutting off one of the chiefest sources of
misery to the Indian population. I could not fail to notice
that, since my last visit to the country, in 1832, the moral and
social condition of the Indian population has greatly improved.
This is owing, in great part, to the honorable and active mea-
sures adopted by the company, by which the means of subsis-
tence among the Indians has been much increased, many evils
that formerly existed have been removed, and an entire change
has been brought about in their condition, and also to the ex-
ertions of the several very excellent and worthy missionaries,
who have not only both by precept and example, been the
means of introducing among them the meliorating influences
of christianity, but have laboriously devoted their life to this
*“work and labor of love.”
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The American fur company also, at an early day, turned
its attention to the fish of Lake Superior, and they have
since engaged largely in the business of fishing. Many half-
breeds and Indians are employed in the business, and this has
also operated favorably upon the natives, and no doubt con-

“tributed largely to the improvement observable in their condi-

tion. Fair, if not high, wages are paid the Indians, which
operates as a stimulus to industry, nor can we award too high
praise to the equitable course pursued by the company in this
matter.

Lake Superior abounds in trout, white fish and Siskowit,*
the two former of which are larger and better flavored than
any that are taken in the more southern waters, and the lat-
ter fish has been rarcly taken at any other station on the lakes;-
the consequences of which facts is, that the barrels of this com-
pany scll in the market at a higher rate than those of the fishe-
ries farther south; but, at the same time, great disadvantage
results to the company from the necessity of keeping vessels
constantly upon the lake, for the express purpose of the fish
trade, thus greatly increasing the expenses and risks attending
the business.

During the past season minor companies have been formed
and have commenced the business of fishing upon this lake.
"T'wo vessels have been hauled around the rapids at the Saut,
for that purpose, and as the fish are abundant, there is a rea-
sonable prospect that the fishing trade will eventually prove of
great importance.

But cut off as Lake Superior is, from direct communication
with the lower lakes, by an impassable rapid, this trade must
continue to be carried on under great disadvantages, nor can
the other resources of the upper country be fully developed,
so long as this barrier exists. The construction of the Saut
Ste Marie canal, which has. been long projected, but the ne-
cessity for which seems to be not yet fully appreciated, would
remove this obstacle to the growing importance of that great

* An undescribed species of the genus Falmo,
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region; and when this shali have been done, we mav expect

to see all the resources of our upper peninsula fully apprecia-
ted and made available.

Dircetly connected with this subject, is that of the harbors
on the southern shore of Lake Superior; for while such a field
for enterprize is opened in that region, it is of essential im-
portance to know what are the facilities it affords for the safe
navigation of the lake. Six vessels are already navigating
its waters, in the prosecution of the fur and fish trade, and al-
though, hitherto, but few harbors have been known to exist,
which may be sought as places of refuge, the cxtreme breadth
of the lake does not fail to afford an extraordinary facility in
its navigation, by allowing a great extent of sea room, and
thus enabling vessels, in case of storm, to “run before the
wind.” ,

"The harbor afforded by the group of Apostles’ Islands, and
which is taken advantage of by the Amcrican fur com-
pany at its present station, is deep and completely *land-
locked,” and for safetv and conveniecnce could not be ex-
celled. The same may be said of the natural harbor afforded
by Grand island and the neighboring shore. Both these har-
bors have long becn known and appreciated, and more conve-
nient and safe retreats could not be wished for vessels driven
by stress of weather to “make a port;” nor could harbors be
desired affording greater ccnveniences for permancnt sta-
tions.

I was enabled, during the past scason, to effect a partial
triangular survey of several points upon the coast,” which
seemed to promise advantages as harbors for vessels; and the
depths of the water were uniformly taken, also, at the mouths
of streams. The result shows that, although the number of
places offering advantages for secure harbors is somewhat
limited, along a part of the coast, yct, that portion of the
coast of our state lying upon Lake Superior, may be said to
hold out as great facilities, in this respect, as any equal ex-
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tent of coast upon the lakes. It might be supposed that Ke-
weenaw point, from its extreme projection northerly, as well
as from the “ rock-bound” character of its shores, would serve
to add to the dangers of the navigation, but along this recky
coast, are found occasional inlets into large bays, stretching
behind the extreme outer barrier of rock, and these arc almost
uniformly deep and completely sheltered, and at some future
time, may, with little or no expense, be converted into a sc-
ries of complete and permanent harbors. One of these bays
or inlets, distinguished on the maps as Copper Harbor, was
surveyed by a series of triangulations and soundings, and was
found to aflford a bay, convenient for anchorage, about two
and a half miles in length, stretching parallel to the coast, and
having a depth of from five to seven fathoms, and the cn-
trance to which has an uninterrupted breadth of three quar-
ters of a mile, with a mean depth over the bar of twenty feet,
and a maximum depth of thirty feet. These harbors, from
their location with respect to the mineral district of the upper
peninsula, as well as from the case of access they will allow
to vessels which are exposed “off the point,” must eventually
become of very great importance.

A uatural harbor, of similar form to that above described,
occurs upon a part of the coast cast from the Pictured rocks,
and in which the place of the cliffs of rock is supplied by clifls
or spits of sand. 'The bay herc formed, behind the outer bar
of sand and gravel, has a length of two miles, with an average
depth exceeding six {athoms, and the water deepens so rapidly
from the shore, that in most parts of it a vessel of the largest
draught may approach so closely to the beach us that a land-
ing might be effected without aid from the boats. The en-
trance into this bay has a width of three-fourths of a mile, but
a bar of sand stretches across it, which would, at times, in its
present condition, render the passage into the harbor danger-
ous, for the average depth of water over this bar does not ex-
ceed six feet, though there is a depth in the immediate chan-
nel, which is comparatively narrow, of ten feet.
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Safe anchorage for vessels may also be found in Keweenaw
bay, a deep expanse of water, on the casterly side of Kewee-
naw point, and which stretches for many miles inland.

PROGRESS AND CONDITION OF THE SURVEY, &ec.

Notwithstanding the very mar;y physical difficulties by which
the geological survey of the upper peninsula of our state is
surrounded, we have, nevertheless, been enabled to accomplish
a much larger amount of the work than reasonably could have
been hoped; but there still remains much to be done, before
its geology and mineralogy can be fairly understood. Com-
paratively little has heretofore been known of the range and
extent of the several rock formations, and, while the labor of
the past scason has shown the most interesting of these to
have a much larger area than we had previously been led to
infer; it has also shown, that the amount of work required, to
enable us fairly to understand the geology and mineralogy of
that interesting region, was considerably more than we had
reason to look for.

The reports of the several assistants, will exhibit to you
the progress that has been made, during the past season, in the
surveys of the southern peninsula. Messrs. B. Hubbard and
C. C. Douglass were engaged with me, during the early part
of the season, in the upper peninsula; after which, they return-
ed to carry forward the geological and topographical surveys
of the lower peninsula. I was also accompanied, during a
small portion of the season, by Mr. Frederick Hubbard, who
acted as special assistant, and who has embodied a small part
of his numerous observations in the form of a report, which is
hereto appended.

The survey of the lower peninsula is mainly completed, but
there are some few spaces, both in the geological and topo-
graphical portions of the work, which require to be filled up
before the results can be fully laid before the public.
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The drafting of the topographical portion of the survey, has
advanced steadily towards completion, and the several county
maps are in progress of publication, in conformity to your in-
structions.

While we had hoped to have been able to bring the survey
to a close within the time originally contemplated, from the
above statement of the progress and condition of the work, it
will be seen, that some further time will be necessary for its
final completion; but while this time will be essential to reach
the object sought to be attained by our state, no farther ap-
propriation will be nccessary for that purpose.

In closing this report, I feel it a pleasure to refer to the very
many acts of hospitality and kindness which have been extend-
ed to us by the citizens of Mackinac, Saut de Ste Marie, and
LaPointe. By the aids received at these several places, we
have been enabled to accomplish much that otherwise could
not have been done, while we have, at the same time, receiv-
ed much that has ministered to our comiort,

To the agents of the American fur company in Lake Supe-
rior, 1 feel very decply indebted; for, through their polite at-
tentions, T have been enabled to examine districts of country
which otherwise could not have been reached, and to them and
the several mission families, are we indebted for all that it was
within their power to do, to aid us in our laborious duties, or
o render our sitvation comfortable.

DOUGLASS HOUGHTON,
State Geologist.
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REPORT

Of Freperick Hussarp, Special Assistant.

Utica, N. Y., November 20, 1840.
To Dovcrass Houcurox, State Geologist :

DEar Sir—1I submit to you, the results of a portion of the
observations for the determination of latitudes, magnetic va-
riations, &c., made under your direction, during the recent
expedition of the state geological corps to the upper peninsula
and southern shore of Lake Superior.

The subject of latitudes was made a matter of particular at-
tention, no regular survey cver having been made by the ge-
neral government of that part of the lake lying within the
boundary of our state. By means of instruments, with which
the expedition was furnished, the positions of the most pro-
minent points of the coast have been fixed by celestial obser-
vations, and with sufficient care to furnish, connected with the
running meander, an accurate outline. Unfortunately, we
were not furnished with the proper instruments for the deter-
mination of longitudes. This problem, always one of great
difficulty, for our purpose, would have required a long series
of the most careful observations, with the most delicate chro-
nometers, and a greater devotion of time, than the circum-
stances of the expedition allowed. The ordinary lunar me-
thod, as practiced by navigators, is not susceptible of suffi-
cient accuracy to be of service in a case of such picety.

Several rude attempts were made, however, with such
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means as we possessed, using a similar method, to fix the
longitudes of a few points; but I do not place sufficient confi
dence in the results to deem it of importance to lay them be-
fore you.

T . . . .

The latitudes in the following table were wostly obtained by
measured altitudes of the sun, Jupiter and the polar star.

Table of Latitudes.

Ste Marie Riviere, |
|

W. side Drummoud Island, (encamp’t, May 27,)/45° 58' 26" N[
:E. side St. Joseph island, (May 28,) 46° 16’ 45"
Pt. aux Pins, Little Lake George, 46° 32" 29"
Saut de Ste Marie, (head of rapids,) 46° 31 8

! 7 Lake Superior.

| White fish point, 46° ¢45' 187
Grand Marrais harbor, 46° 46' 5"
Mouth of Train river, 46° 25' 34"
Mouth of Chocolate river, 46° 29’ 33"
Mouth La Riviere des Morts, 46° 35° 4"
Mouth Riviere Bay du Gres, 47° 21" 36"
Rock harbor, extremity of ieweenaw point, [47° 24’ 32"
Mouth of Ontonagon river, ’ 46° 57 5"
Mouth of Montreal river, 46° 41/ 19"
Xlllage of La Poirﬁgﬂ}‘sﬁﬁi@@ﬁgline Island, 46° 44' 31"

Fariction of the Compass—The results, in the subjoined ta-
ble, were deduced from a comparison of the observed magnetic
azimuth of the sun with his true azimuth, as calculated for the
measured altitude and place of observation. This method is
one of great accuracy, and is almost the only one upon which
dependence can be placed, for results which shall not contain an
error of more than two or three minutes, due to inaccuracy of
observation. The angles were measured with a theodolite,
containing a needle of great delicacy.

A small correction to the table is necessary, on account of
the diurnal variation. This may amount to some 8' or 10/,
and possibly may be greater in some instances, when the ob-
servations were made during the warmest seasons.  As I have
not the results of any experiments on this subject, now before
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me, 1 have thought proper to insert the date of each observa-
tion, and the hour of the day, that the correction may be made
when the date can be obtained, with reference also to the me-
trological table kept during the survey.

By platting these variations upon the map of the coast, it
will appear that there is a constant increase in the amount of
deflection in passing westward, and at the same time that the
increment is mot in proportion to the westing, but is in a de-
creasing ratio, the distance between the lines, connecting the
points of the same variations, being greater as we recede {rom
the line where the direction of the needle is due north.

From the observations in Riviere Ste Marie, it appears tnat
the line of no variation passes through that strait, crossing
Drummond Island near its western, and St. Joseph through
its central or eastern part, with a course about north by west.

The determination of its exact position is a matter of consi-
derable importance, and I regret that circumstances did not
allow us, when in that vicinity, to spend more time in the in-
vestigation of this interesting subject. The tracing of its sup-
posed irregularities, and the ascertaining of the laws which
govern its changes, have for many years atiracted the atten-
tion of the scientific world.

By marking upon the map the points of 1, 2, 8, &ec., de-
grees of variation, and drawing through them lines paralle] to
the lines of no variation, it will be perceived that there are, in
a few cases, important deviations from the general regularity
in which the deflections are found to increase. 'These diffe-
rences are by far too great to be attributed either to errors in
observation, to diurnal variation, or to the effect of atmosphe-
ric disturbing causes. I know not what influence the general
topography of a country may have upon the directions of the
magnetic needle, but it appears highly probable that some-
thing may be due to the outline of coast, to the unequal distri-
bution of land and water, and to the influence of an open ex-
tent of sea, on the one hand, and of a mountain range upon
the other. It might be suspected that these irregularities were
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