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render Michigan what she ought to be, rich, prosperous and
b }J%}cf)mmit the whole subject to.your deliberate consideration,
entlemen, and pray that this communication may be consider-
‘ od as for the use of both houses.
‘ WILLIAM WOODBRIDGE.
Executive Office, January 27, 1841. -

Resolutions.

At a general assembly of the state of Connecticut, holden
at New Haven, in said state, on the first Wednesday of May,
in the year of our Lord onc thousand eight hundred and forty:

Resolved by this JAssembly, That the public lands belonging
to the United States, are the common property of all the states,
and not of the particular states in which they lie; and that
neither said lands or the proceeds thereof, ought to be ap-
propriated for any purpose except for the benefit of all the
states.

Resolved, That the proceeds of the public lands, not requi-
red for the payment of the debts of the government, or for other
public purposes connected with the adminisiration thereof,
should of right be divided among the several states of this
Union. o ,

Resolved, That this assembly earnestly protest against any
reduction in the prices of the public lands as now fixed by
law, regarding such a measure as unnecessary and unjust.

Resolved, That this assembly do request their senators and
representatives in congress, to use their exertions to sustain
the principles contained in these resolutions.

Resolved, That his excellency ‘the governor, be requested
to forward copies of the foregoing resolutions to the senators
and representatives in congress from this state, and also to the
executives of the several states, that they.may be communica~
ted to the legislatures of their states respectively.

State of Connecticut, Secretary’s Oﬁicé, ss:
T hereby certify that the'above is a true copy of record in
this office. In testimony of which, I have hereto set the seal

of this state, and signed the same.
ROYAL R. HINMAN,
Secretary of State.
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[No. 11.]
Annual report of the state geologist.

Orrick oF STaTE GEOLOGIST,
Detroit, February 1, 1841.

To the Senate and House of Representatives:

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 to 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. 1 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 toits
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 peniosula, and to this district, the chief observa-
tions in this report, will be directed.

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 task of
giving a description of any portion, in such a manner as to ren-
der it intelligible to any person who has not actually traveled
over it, is exceedingly difficult. The extent of these geogra-
phical inaccuracies is much greater than would at first be sup-
posed, for scarcely a single feature of the interioris given as it
actually cxists; mere brooks are magnified to rivers, and again
those strcams justly deserving the name of rivers, are either
wholly omitted or ‘scarcely noted, while the courses 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 usually so defective
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as scarcely to be recognized, except in their most general out-
lines.®

1 have already, in a previous report, referred in general
terms, to that portion of the upper peninsula bounded by lakes
1{uron and Michigan, for which reason my remarks at this
time will be mostly confined to the northerly portion of the

eninsula, or that portion bordering upon Lake Superior.

So little is known of the extent of country constituting the
upper peninsula, that it may not be misplaced to make some
reference to its dimensions, though at this time most of the
estimates must be regarded as mere approximations. The
most extreme 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
nearly north, 80° 30’ west, and the direct distance does not
vary far from 316 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. [am
unable, at this time, to state with very much accuracy, the
extreme width of the upper peninsula, but the area of the whole
may be estimated at very nearly two-thirds that of the lower,
or southern peninsula.

The topography and gencral features of the upper and lower
peninsulas differ so widely from each other, that, with the sim-
ple exception of a part of the easterly extremity of the upper
peninsula, they scarcely admit of a comparison. The wide
contrast exhibited by the two districts, is wholly dependent
upon geological differences, and these are so strongly marked,
that they could not fail to attract the notice of the most super-
ficial observer.

In the last report I 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 lakes Huron and Michigan, and ex-
tending {rom Point de Tour to Menominee 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
diflerent in composition, the gencral features of the two dis-

* 1 am bappy in being uble to except from this otherwise universal charge of inaccuracy, the
coast map of Lake Superior published by the society for the diffusion of useful knowledge.
This wap was reduced from the surveys of Capt. Bayfield, R. N., as returned to the British
zxdn’nrgllly office, and so far as the British coast is concerned, the map js minutely correct.  The
Ameriean coast upon this map is fuithfully deliueated in its gencral outline, but in minntie it is
Frequently defieient.

Vol. L. 60
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tricts, nevertheless, 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 10 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
hills, having an elevation varying from 300 to 600 feet above
Lake Superior, commences a little easterly from Point Iro-
quois, and stretches very nearly west, or buta few degrees
north of west, until the western escapement again appears up-
on the coast, giving rise to the clevated hills of which the Pic-
tured rocks and Grand island form a part. The outline of this
range of hills has the most perfect regularity, being unbroken
and uniformly covered with a dense 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 before referred to. This
country is made up of a series 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 feet, very
near to the immediate coast of Lake Superior, and ata distance
of 15 to 20 miles south from the coast, porticus of some of the
ranges rise to a height of 1,200 to 1,300 feet above the‘ lew{el
of that lake. 'The ragged and broken outline which this dis-
trict presents, when viewed in detail, from the la.ke, contrasts
in a striking 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. ]

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 risc some-
what abruptly almost upon the immediate coast of Lake Supe-
rior, at a point 37 miles north-easterly from t}.ue mout'h of Mon-
treal river, and from this point they stretch inland, in a direc-
tion which, for the first 30 miles, is very nearly south-south-
west, after which their course is more westerly, and in the di-
rection of the sources of the Wisconsin river.  The most ele-
vated points of the Porcupine mountains, near to Lake Supe-
rior. attain an altitude of very nearly 950 feet, but several of
the knobs, at a distance inland, rise from 1,000 to 1,300 feet
above the level of the waters of that lake.

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

The length of the hilly or mountainous district, estimating
in a direct line west from Chocolate river to the boundary line
on Montreal river, is very nearly one hundred and sixty miles,
and it does not probably extend, at any point, more than 20 to
95 miles south from this line. Estimating this hilly district 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 from
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 south,
cause so great variations in the width of the district, that 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 60 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 unbroken
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 it, nor was I enabled
to obtain any information as to its general character.

The strcams which discharge their waters into Lake Supe-
rior upon its south shore, are invariably short, and with very
few exceptions, the quantity of water 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 summit of the ranges of
hills surrounding the lake, to the immediate coast, leaves the

D
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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, Yellow
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-
mos! invariably contain an abundance of the brook trout, a
circumstance which I mention, from the fact that this fish is
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 {rom
Point Iroquois, has its embouchure about 18 miles south from
Whitefish point, and near the foot of the lake. 'The discharge
is through loose sands, and there is an average of 4 to 43 feet
water over the bar. Having passed the bar the water for a
distance of 7 to 8 miles varies from 10 to 15 fect.

Some of the sources of this stream approach very nearly to
TLake 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 distance
of some four to five miles, while passing through the range of
sandstone hills before alluded to, is, through its whole course,
a sluggish stream, though at many points having a strong, deep
current. The character of the river, in its passage through

the range of hills referred to, is totally changed, for it has
there numerous chutes and falls, with alnost continuous rapids.”

At one point, the whole body of water contained in the stream
is precipitated by a single leap, from a height of forty-six feet,
and the effect of this fall is much heightened by the clevated
and overhanging rocks that bound the river upon either side. |

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

Chocolate river, which discharges its waters into Lake Su-
perior at a point 146 miles very nearly due west from the Saut
de Ste Marie, is a stream of considerable magnitude, though
in consequence of the loose sands at its mouth, it is difficult of
entrance at ordinary stages of water, even with barges of mo-
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derate draught, but when once the bar is passed, the stream is
found to be decp, 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 geological districts; the
eneral featlures of one being characterized by its raggeé and
broken hills, while the other is not less marked by its generally
level or regularly undulating surface.

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

Those streams which occur between Chocolate river and
Keweenaw bay, are, with the exception of Huron river, small;
though were we to refer to the published maps of this district,
we would suppose that some of these streams were of very
considerable length. But with the exception of Huron river
and River Des Morts, I 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 streams, forming

the outlets of the lakes referred to, is governed wholly by these
features.

_Ontonagon river, which is one 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-easterly, from the western boundary of the state
at the mouth of Montreal river. Ontonagon river has its sour-
ces in a very great number of mountain Jakes, situated in part
upon the south-easterly spurs of the Porcupine mountains, and
in part in the hilly district formed by the easterly and Wes;er]y
ranges of hills before described; which ranges, upon this por-
tion of the coast, curve very considerably to the south. Some
of the sources of the Ontonagon river approach very near to
the sources of the Chippewa river of the Mississippi. The
great number of small tributaries of the Ontonagon, which are
simply the outlets of the small lakes referred to, arc concen-
trated into two principally branches that finally unite and form
the principal river, at a distance of about eighteen miles from
the coast of Lake Superior. The smaller tributaries are most-
ly merc torrents, with frequent perpendicular falls, and high
banks, sometimes, of precipitous rock. The main stream from
the junction of the two principal branches to within five or six
miles of the lake, is rapid and shoal, but below this, the stream
is comparatively still, and with a good depth of water. The
mouth of the Ontonagon river is obstructed by a bar of sand,
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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 already been stated to be Iron,
Presque Isle, Black and Montreal rivers.  These streams are
all short, and the amount of water discharged by each sepa-
rately, js comparatively small. Their waters descend from the
elevated mountain region immediately south from the coast,
and since the whole streams are concentrated before passing
from these elevations, 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 connection
with the rugged and wild character of the country, can scarce-
ly be conceived. 1 was particularly struck with the great va-
riety of picturesque views furnished by Black river, in its de-
scent from the elevated country on the west side of the Por-
cupine mountains to Lake Superior. The stream was estima-
ted 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 interruption
that the waters for the whole distance may be said to be con-
stantly whitc foam. The stream is bounded upon either side
by banks elevated from one hundred to three hundred feet,
sometimes sloping away from the stream, somewhat gently,
and again rising in mural precipices of rock, separated from
cach other by so short distances as to appear scarcely sufficient
to permit the passage of the waters of the river. The most
considerable fall does not exceed fifty feet, and they are usu-
ally from ten to thirty fect in height, but their constant succes-
sion 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-cast of its mouth. 'The passage
of the river through the range of hills near the lake, gives rise
to several very considerable water-falls, as also to much rug-
ged and wild scenery.  Almost directly at the place of em-
bouchure into Lake Superior, there is a perpendicular fall of
about forty feet. This stream, it will be recollected, forms a
portion of the boundary between Michigan and Wisconsin.

By the act admitting Michigan as a state into the confede-
racy, and in which her boundaries are defined, it does not ap-
pear to have been the intention to include within her limits any
portion of territory lying upon the north shore of Lake Supe-
rior, but in consequence of the peculiar shape of the coast at
that point where the national boundary line “last touches Lake
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Superior,” at the mouth of Pigeon river, a direct line to the
mouth of the Montreal river, if followed literally, would throw
within the state of Michigan several small rocky islands, to-
gether with a few miles of the south cape of Pigeon bay, situ-
ate 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 Royale, 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 lake, in irregular hills, to
a height varying from 100 to 450 feet above the level of the
lake. 'Theisland has a length of a fraction over 45 miles from
north-east to south-west, and a breadth varying from 3% to 8
miles. The most northerly point of the island is very nearly
in latitude 48° 12’ 30" north, and the parallel of longitude 89°
west from Greenwich, crosses the island a little east from its
centre. Its nearest approach 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 separated from Ke-
weenaw 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, elevated, rocky cliff, which will scarcely ad-
mit of a landing, but the south-easterly side, together with the
casterly 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.
"T'hese 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 spread. 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 seil, and the
island has a most desolate appearance; but notwithstanding
this, it is of immensc value for its fisheries, which are as yet
scarcely appreciated. '

Though not within the limits of our state, I will briefly refer
to the general character of a portion of the country west from
Pigeon river, on the north coast.  That district of country up-
on the immediate coast, extending from our national boundary,
at Pigeon river, to Fond du Lac, is more decidedly and abrupt-
ly mountainous than any portion of the south coast of the lake.
The hills rise in broad and somewhat knobby steppes or pla-
teaus, to heights varying from 400 to 1,200 feet above the lake,
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and the summits of these hills are usually not farther inland
than from 10 to 20 miles. The rocks of the hillsare very fre-
quently bare over considerable areas, and the valleys containing
arable soil, are few and very narrow,

The route of the fur trade to the north-west, via Rainy lakes,
Lake of the Woods and Lake Winnepic, was formerly wholly
carried on by passing over these hills, from a point a few miles
west from the mouth of Pigeon river. The trail or portage
path passes over a low portion of the range, and finally falls
upon Pigeon river, which is ascended to its source, from which,
by a series of portages, the sources of the streams flowing
north-westerly are reached. The hilly portion of the country,
though of exceeding interest in a geological point of view, is
the most desolate that could be conceived.

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 dis-
turbed, over large arcas of country, the upper peninsula em-
braces 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 exceeding-
ly complex and difficult.

The widely different topographical features of the easterly
and westerly pdrtions of the northerly part of the upper penin-
sula would lead the most casual observer to infer that the geo-
logical features of the different districts would be equally dis-
tinct, and in this he would not be disappointed.

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

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

S «mM
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repott last made, upon the subject of the limestones of the south
and east portions of the peninsula, but since the examinations
of the past year have enabled me to add another member to
the limestone group, and to define with more certainty its out-
line, this may not be devoid of interest.

1. Primary Rocks.—The rocks constituting what may be
considered as the true primary group of this region, are chief-
ly granite, syenite and syenitic granites. The members 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-east from Riviere Des Morts. These rocks frequently ap-
pear upon the coast north-westerly, nearly as far as Huron
river, and the Huron islands off the mouth of Huron river be-
long to the same group. West from Huron Islands, no rock
appears upon the coast which, in a strict sense, I should regard
as primary. The rocks of this group arise upon or near to the
coast, in irregular and broken ranges of hills, to a height vary-
ing from 300 to 700 fect above the waters of the lake, and these
hills or ranges of hills are continued 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 mountain range, is made up of rocks belonging to the pri-
mgrydgroup, but its precise limit here has not yet been deter-
mined.

2. Trap Rocks.—Flanking the primary rocks already descri-
bed on the north and north-west, are a series of ranges of hills,
stretching in a direction generally south-westerly and north-
easterly, which attain an altitude of from three to nine hun-
dred feet above the lake. They are more regular, or rather
less broken in ouiline than the primary hills; a change, how-
ever, which in the transition is noticed to take place 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
slightly {from those of the primary group, but gradually the dif-
ference becomes more and more apparent, as we proceed nor-
therly, 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 plaicly
trap. The range of these rocks which may be said to com-
mence at the very extremity of Keweenaw point, extends,
after a slight curve to the north, in a general south-westerly

dir%ct]io?, gradually receding from the coast, until at the cross-
ol. L. 61
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ing of the Ontonagon river, it is nearly 25 miles inland. Wes-
terly from Ontonagon river, the range becomes confounded
with the northerly portions of the Porcupine mountains; while
west {rom these mountains, a portion of what may be conside-
red the same range of rock, has taken a more westerly course
and approaches the coast, until, at the crossing of the Montreal
river, 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 be estimated to com-
posc one third the entire width of the point, and the south-
easterly portions of the range are made up of compact green-
stone, while those portions to the north-west are amygdaloid.

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 rocks occasionally occur,
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. Metamorphic Rocks.—Flanking the primary rocks on the
south, is a series of stratified rocks, consisting of talcose, mica
and clay slates, slaty hornblende rock, and quartz rock; the
latter 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-
easterly prolongation of the granite, this last rock passes almost
insensibly into a serpentine rock, which has a regular jointed
structure, sometimes approaching to stratification; continuing
in the same direction, we find a series of horneblende slates,
talcose, mica and clay slates, resting against the serpentine
rocks, and still farther to the south-east the rock becomes al-
most uniformly quartz. The rocks of this group dip irregularly
to the south and south-east, while the cleavage of the slates is
very uniformly to the north.

The rocks of the metamorphic group stretch into the inte-
rior, in a westerly or rather south-westerly direction, forming
the south-easterly part of the hilly regicu.

Rocks referable to this group also occur upon the north
coast of Lake Superior.

4. Conglomerate.—The rock to which I shall restrict this
term, does not occur, well characterized, at any point east
from the district referred to, as the commencement of the trap
group, nor has it been noticed resting upon any of either the
primary metamorphic rocks, but is invariably seen resting
apon the trap rocks. Commencing upon the north side of the
trap, at the extremity of Keweenaw point, the conglomerate

R
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flanks the trap upon its northerly side, as far west as the boun-
dary of our state; nor does it stop here, for the same rock is
ccen at intervals, as far west as the head of Lake Superior.
A similar rock also rests upon the trap of Isle Royale, facing
the south-east.

In the course of the range of conglomerate upon the south
shore, it forms a nearly continuous range of hills, with some-
what steep escapements, but with a generally rounded out-
line. These hills sometimes rise to a height of from three to
five hundred feet above the level of the lake,

The conglomerate attains a very great thickness, being great-
est at its westerly prolongation, and it gradually thins out as
we proceed north-easterly; but the irregularity in thickness is
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 thatof Isle Royale
dips to the south-cast.

5. Mized Conglomerate and Sundstone.~—The rock or rocks
to which I have fixed the above name consists of an alterna-
ting series of coarse conglomerates and red sandstones, resting
conformably uvpon the conglomerate rock before described. In
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.

This mixed rock was only noticed, as before stated, resting
upon the conglomerate, and this only between Point Kewee~
naw and Montreal river. Its thickness immediately west from
and upen the flavks of the Porcupine mountains, is very con-
siderable, but it wedges out rapidly both easterly and wester-
ly, and on the east near the extremity of Keweenaw point, it
wholly disappears.

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 much
larger extent of the country bordering upon Lake Superior
than any other single rock or group of rocks. It rests upon
the primary and metamorphic rocks, immediately west from
Chocolate river; upon the conglomerate and mixed rocks from
near Eagle 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-
glomerate rock of Isle Royale. It is this rock which forms the
basis of the level plateaus or valleys, occupying the spaces be-
tween the several ranges of hills south from Lake Superior,
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and west from Chocolate river. In these last situations this
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 disturbance. ) ) )

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

With the exception 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. It is also over this rock that the waters
of Lake Superior are discharged at the Saut de Ste Marie.

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 Sendstone—Upon the south shore of Lake
Superior, and extending from Point Iroquois to Grand Island,
a sandstone occurs differing widely in its appearance {rom that
before deseribed. 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 commen-
eing a little casterly from Point Iroquois and extending to the

. Pictured rocks, arec 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 Riviere
Ste Marie, on the cast, at which point, in consequence of not
having been sufliciently examined farther westerly, it 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 easterly extremity of the penin-
sula, as we proceed westerly, occupies a more important place.

+ Phe names which have been affixed to the several sand and lime rocks are regatded as
merely temporary, and are introduced, for the present, barely to facilitate description.

e
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This rock, which, as its name Implies, is intermediate between
a sandstone and limerock, may be seen 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 a
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-cast.

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,-

Upon 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 chird
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
mentioned, that a more careful examination of these limastones
would render a farther division of the groups necessery, has
been fully confirmed.

I had hoped to lay before you 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. I regret 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 scction 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 ge-
neral 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 report will ad-
mit of nothing more than a general description of the charac-
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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 im-
mediate practical importance.

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

9. |Tertiary Clays and Sands. Thickness in feet.

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

. lfLower Limerock and Shales.

6. \Sandy or Intermediate Limestone.

5. [Jpper or Grey Sandstone, mean 700 feet.

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

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

2. |Conglomerate rock, extreme 5,260.

/ 1. lMetamorphic, Trap and Primary rocks.

Primary Rooxs.

Although the usual ternary compound of quartz, feldspar
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
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range. 'The more common rock is made up of quartz, feld-
spar and hornblende, giving rise to a very dark colored syenite;
occasionally mica enters sufficiently into the compound to form
syenitic granite, and sometimes the place of the hornblende in
the syenite, is supplied by schorl or tourmaline, thus giving
rise to a schorl rock.

The rocks of the south-easterly portion of the primary range
of hills are more clearly defined as granite rocks, than those
situated more northerly, for they are more distinctly and
largely crystaline in structure, and quartz enters much more
largely as a constituent into their composition. As we pro-
ceed north-westerly, from the south-east boundary of the pri-
mary, over the several broken ranges of hills, we find the cha-
racter of the rocks in mass almost imperceptibly changing.
The quartz as a mineral gradually forms a less important part,
and it finally almost wholly disappears, leaving a binary com-
pound of feldspar and hornblende, which then assumes a granu-
lar structure, constituting greenstone. The intermediate rock,
between the syenite and greenstone ranges, may not inappro-
priately be called a syenitic greenstonc.

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
small crystals, though occasionally the feldspar assumes a more
largely erystaline form.

The granitic rocks, so far as the range has been examined,
in a south-westerly direction, are largely traversed by dykes,
that are almost without exception made up of materials 1n all
respects identical with the greenstone, before alluded to, as
forming the more north-westerly 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
matter composing these dykes and the ranges of greenstone,
lying north-west, is clearly identified, not only by the perfect
similarity in the 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
difficult to determine which of the rocks predominate in quan-
tity.

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

* A jittle south-east from Riviere Des Morte.
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which will be more fully shown when we come to consider
the present position of the overlying sedimentary 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 penin-

sula, to be hereafter described, is strictly confined to only the -

outer portion of the rocks of a single epoch.

The veins and dvkes 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. In a single instance,
what was regarded as a true vein of porphyry, having a width
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 matcrial 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 are 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
arc 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 leave 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, has left the walls of the more enduring
granite rock, unbroken and almost untouched.

Upon the north coast of Lake Superior, 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-
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row bands of sandstone; thus precisely reversing the magnetic
order of those rocks upon the south coast.

Trapr Rocks.

Were we to consider the rocks of the district under conside-
ration, strictly in their chronological order, those rocks which
I 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 time of
uplift 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. v

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 series of ranges of hills, varying in height
from 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 become well defined greenstone.*

The rocks of the outer or north-western range of hills, which
were clearly the last of the series of uplifts, bears more une-
quivocally the cvidences of igneous origin, than cither 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, or at least, has an amygdaloidal structure. 'The causes
of this difference of structure of the rock, upon the opposite
sides of this range of hills, when carefully 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-easterly side, and while the rocks of
this portion were in a solidified state, or, in other words, that a
point ip 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

* In the present report, I use the term greenstone in its generic sense, applying it to all the
compactrocks, of a granulated structure, belonging to the trap range, By far the larger pro-
portion of these rocks are greenstone, in its most restricted seuse, or in other words are com-
posed of feldspar and hornblende; but the term is also used to include rocks which in a striet

scnie would be considered as altered syenite, syenitic granite, hornblende rock and angitic
rock.

‘The term amygdaloid, I apply, as it is usuaily applied to that portion of the rock having &
difference of forin simply, withoul any reference to the constituents of the rock. This generic
use of terms is employed for the reason that the limits of the present report will not allow any
thing more than a very general consideration of the subject. The term frap is used in such
a sense as to include both the greenstone and amygdaloid, though it may sometimes prove
‘hu}&lhe amygdaloid hag had its origin from the fusion of the lower pertions of the sedimentary
yocks.

Vol. L. 62
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fgzrsc;z(li}irmd;rslttuibe(‘i, 80 far as regards this range of hills, while
e Sedi m?lé] 19(:1{5 on the north and north-westerly side, are
angle (”‘é}aua“e dt(: a h;g;h angle, near the range of hills, which
e hiﬁs ¢ yJ ccreases as we pass farther and farther from
the womh l.cdn}srel vcs These sedimentary rocks, which upon
e side always dip from the range of trap hills, are in
fror 4505? p;gglmxbv to the trap, inclined at angles varying
ooy 1 fof» . vkes of from fifty to four or five hundred
ot 1;1(2 thgegl;ggsttogfutirencle, traversing these sedimentary
between the strata of the ceejiemlcail‘zgrlfvénab]y T e Lrotraded
have the same general inclination. )Tlhoed;se,saun];l g?ntslfgsier%;gv
g:)elgtt}dykc's? which occur at comparatively short distances
quem];eséngn ll)ody Iof.trap,‘ls') that the sedimentary rocks fre-
o, r lose their original character as scarcely to be
mnT;l(laeolfoEliﬁsofvg;ieczr‘?%lett:] north-western escarpment of this
ge o ) Evidently 1n an intense state of ionitj
while in contact with the sedimentary is Slearly
‘ y rocks, as is clearl
f}l})g\?\lfgc}i)sf lt;?set \;ﬁg{riiretit ci}an}gest VIvhich have taken place i?]l
c g - 1In fact, I am disposc \
origin of much of the amygdaloid rock rt][(]) ?Illng;soi((i)ntgfltifgl} e
er portions of the sedimentary rocks referred to. for the rea;)ovr‘:-
that as we pass south from this junction, the an;ygdaloid rocks
wholly disappear, their place being supplied by greenston .
and again so intimately are they blended, that it is fre uentf’
Impossible to determine where the amygdaloid ceases ('(lmd thy
upper sedimentary rocks commence, I?‘ragments of the § d'e
mentary rocks, the characters of which can be clear] rece -
nized, are not of rare occurrence, imbedded in the am 4 d }O'gd-
rock, a circumstance which although by no means cdgglua'm
should not be overlooked in considering this subject e
I would not wish to convey the idea that the am daloid
rocks have their origin exclusively from the altered segi%ne t]
ry rocks, but simply that the change in the structure ofntha-
trap, from greenstone to amygdaloid, may and no doubt do s
depend upon the proximity of the sedimentary rocks to tl(:s
trap. while the latter was in a state of ignition. °
I'have been compelled to tread upon grounds which m
perhaps, be considered theoretical, but it would appear to alz’e’
ﬁ;aeculsiilk}: in order to convey a proper idea of the condition of
e vocks composing the range of hills under consideration,
Lhese views, however, would not have been alluded to at this
time, had it not been for the fact, that an understanding of ﬁ
’;ltlstle 1“.e‘lutes to the mineral resources of this portiongof 0?11‘
st S,u%ergtr?re or less intimately connected with this portion of

Although the general range of the trap hills has been alrea-

g
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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 elevation 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 Kewecnaw 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
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 elevated, but usvally not exceeding
four hundred feet. To the north-west of these hills of sedi-
mentary rocks, a dyke of trap is seen to extend for many miles
along the line of coast of Keweenaw polnt, and so great is the
width of the dyke, that, unless carefully examined, its charac-
ter might easily be misunderstood. It lies in a plane parallel
to the stratification of the sedimentary rock by which it is em-
braced, and with that rock dips to the north-west. The dyke
is chiefly made up of greenstone, but unot unfrequently large
portions of the mass consist of amygdaloid, in which the amyg-
dules are filled or composed of quartz, chalcedony, agate, calc.
spar, zeolite, &c.

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
sedimentary 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 mentioned
veing traverse the rocks at a high angle with the line of bearing
of the sedimentary rocks, as also with the line of junction of
those last mentioned with the trap rocks. The composition of
these veins is widely different from that of the contemporane-
ous veins or dykes before referred to. As this subject will be
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:ireatec} more at length in a succeeding portion of this report, I
eem 1t unnecessary at this time to refer more particularly to
the subject,

A single knob of trap appears under circumstances which add
very much to its interest, at what is usually known as Presque
Isle, an elevated rocky point immediately north-west from Ri-
Viere Des Morts, and almost directly within the granitic region
This point of land has its origin from the simplecelevationé:)f a
mass of trap rock, which rises on the north in abrupt cliffs, va-
rying from twenty to sixty feet in height. The trap is m(,)stly
greenstone, though portions of it are so largely impregnated
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
eliffs of trap occupy the very extremity of the point, while the
neck and central portions are made up of concrlomerz;te or trap-
tuff and sandrock, resting upon the trap. 'fhese upper roclgs
also appear upon the immediate coast, in cliffs of from twent
to sixty feet in height, and in many places they are seen resz
ing directly upon the trap. The stratification of these sedimen-
tary rocks has been very much disturbed, and they invariabl
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 several hun-
dred feet, have been completely shattered or broken into mi-
nute fragrpents, which, having retained their original position
were again cemented by the injection of calcareous matter.
ThlS.In.JeCthYl has filled the most minute fissures, and so er-
fect is it, that, in looking upon the face of a mural cliff of tt?ese
rocks, the veins may be easily seen ata disthnee of many rods
frczirlr]r:]ltnegi,sa.st Itﬂ\]N(‘zre, a c?mflete net work over the cliff, and S(;

51 at a single i ; i

My hundl"eds b f hing Vc;szd specimen frequently contains

This knob of. trap, like the rock before described, is also
ixt;e::\{(ersed by veins, of a date subsequent to the uplixzt of the

The whole of the north-western portion of Is] rale i
made up of trap, and in truth that ro}ék constitutese bl;oéjlihl:
largest proportion of the rocky mass of the island. The two
northerly ranges of hills, already alluded to as traversing the
island, in its greatest length, are wholly trap. The 2%nos‘ﬁ
portherly range of hills, is composed almost exclusjvely of
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greenstone, while the rock of the south or south-easterly range,
becomes more decidedly amygdaloidal in its structure; thus
reversing the order which these portions of the rock bear to
each other upon the south shore of the lake.

The ranges of hills immediately bounding Lake Superior
upon its north coast, are almost invariably either well defined
trap or altered syenite, while the decidedly primary rocks
usually appear in ranges of hills to the north of these; thus fol-
lowing the reversed order of the rocks upon the south 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 I will only add, that
they are usually distinctly jointed, and where they approximate
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 of the trap
rocks sometimes, though rarely, passes to what 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, and the columns are
tolerably well defined, having a height of from eighty to ninety
feet. The columns are alsoseen, but less perfectly developed,

‘forming the coast of a small rocky island, two or three miles

south from the point last alluded to. These are the only points
in the trap of Lake Superior, where I have noticed the rock
to assume this form. :

Mzeramoreuic Rocexs.

The general direction of the rocks composing this group, has
already been described, and they are confined exclusively to
the range of hills lying upon the south-east side of the granitic
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 either the granitic or trap ranges, but these rocks
sometimes rise 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 average
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-westerly 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 serpen-




494 JOINT DOCUMENTS.

tine rocks, the quartz rock constituting b far -
portion of the whole mass. Since it Woﬁld}l;e 1]e;l;fy]?x:1gfyigs};tr)(])e
to describe the alternations of these several rocks, in such a
manner as to be understood, without the ajd of a di’agram or
scction, 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 byt little from 80°
but the mass of the group appears to dip regularly to the soutl;
or south-west. The talcose slates and quartz rocks alternate
frequently 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, [t usually
separates by cleavage into masses, or strata, having a conside-
rable degree ~of regularity, and varying from a few inches to
several feet in thickness. The rock is usually more or less
regularly jointed.

That rock which, for the sake of convenience, I have deno-
minated serpentine rock, bears a close resemblance to green-
stone, being essentially composed of granular feldspar and
horneblende, with which serpentine is intimately blended. This
rock only occurs in the talcose slate as we approach the gra-
ptlttxc gegmq, anld po§sibl}}adznore close examination may show
1t to be a simple series o kes, lying par i
cleavage of tf}e slate rocks. yhes, lying parallel 10 the line of

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

ConcrLomeraTE 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 has it been noticed, to any’ex-
tent, 1 connection with either of the other lower rocks, for it
wholly disappears as we approach the granitic and met’amor-
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-tufl, 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
in its thickness.
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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
at 1% to 2 inches in diameter. The pebbles are usually uni-
ted by a mixed calcareous and argillaceous 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 {requently seen passing indiscriminately across
the pebbles and cement. This fact is the more worthy of
notice, 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 Keweenaw
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. After
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 Montrcal river, which stream it crosses at a short
distance above its mouth, thus making its complete length,
within the limits of Michigan, computing its southerly curve,
something over one hundred and forty miles; but the rock does
not cease al Montreal river, {for it may be seen at short inter-
vals in the interior, as far westwardly as the head of Lake Su-
perior.

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,* usu-
ally at high angles, varying from 30° to 85° while upon Isle
Royale and the north shore, the dip is reversed, being south

“This variation in the dip is in conformity with the variation in the direction of {he trap hills.
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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
estimated, 5,260 feet. In addition to the great variations in
thickness, 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 greatest estimated thickness of the rock upon the north
coast, is a fraction less than 2,300 feet.

I 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-
;}alligerous, they will be considered more fully under a separate
ead.

Mxep ConcrLoMERATE AND SanD Rock.

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 Royale, but
upon the south shore the rock was traced continuously for
a distance of about one hundred and thirty miles, extending
from a few miles westerly from the extremity of Keweenaw
point, to Montreal river. It follows the line of the conglome-
rate before described, stretching from Keweenaw point, in a
south-westerly direction, and again curving to the north-west,
forming as it were, a crescent between the points before men-
tioned, 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 eighteen miles easterly from Montreal
river, the rock wedges out rapidly as we proceed westerly

.
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from that point, and as we continue towards the head of Lake
Superior, the rock wholly disappears, or becomes merged in
the conglomerate rock below, and the sand rock above. The
greatest observed thickness of this rock, is 4,200.

The conglomerate portion of the mixed rock consists of
strata of conglomerate, varyirg from a few feet to several hun-
dred feet in thickness, and it is composed of materials in 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 mass.
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 dbnly 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
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 {requently 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 em-
bracing rock. Asin 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 fre?uent]y than the rock below,) traversed by veins or

Vol. L €3
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eross courses of a more recent origin than the dykes, (which
latter they usually 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 rarely of some variety of quartz, and imperfect trap rock,
the latter of which is usually of the amygdaloid variety.

Rep SanDsToNE aND SHALES.

That rock to which T 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
same remark will apply, in a more limited degree, to the com-
plete coast of the lake. A traveler 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 rock, so that even along this portion, the hills
are, for a long proportion of the distance, cut off from, the lake
by a narrow belt of the rock under consideration, and wester-
ly 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, differs
widely from that of the sedimentary rocks before described,
for while the rocks last referred to are made up of materials
clearly of trappean origin, and in which the material is very
rarely quartz, the rock under consideration js composed of ma-
terials, the predominating portions of which are clearly deri-
ved 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 oxyd
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of iron, though not unfrequently these are associated with ar-

i matter. _
gl“&?ifi(l)gstlle chief mass of the rock is a coarse gramgd‘, sotrpe-
what compact, sandrock, there are portions of the ﬁ)xm(ix 123
where there are well formed red and grey flags, an fie ab]
green shales, forming, as it were, beds of a very consi ’eﬂ? e
?hickness, and occupying large districts of counjl'y. " t(gzisse_
red and green shales are more largely developed in ava‘lr s
trict extending from Granite point westerly to I&ewez{ln Y oy
and upon the south side of Keweenaw point, extendi % from
the head of the bay to near the extremity of the point, o
are particularly largely developed. These shales mou? u'suathy
occur in alternating bands of deep red and green codms, Ot;‘
red usually Jargely predominating, and they tllre m?efia?spbe-
argillaceous matfter, with sand, the whole of the ma
ing xtreme finenecss. )
mo()(i)lftﬁet;outh-east side of Keweenaw bay, near ifs he;ad, an
argillaceous rock appears, and extends‘for a short d'l(sitantr]:e
along the coast, which is an anomaly. The rock is evi ben 5;
embraced in, or rather may be said to constitute a member ok
the sandstone series, but it differs widely from any other roc
seen in connection with it. This argillaceous rock solmfetlmqs
appears in the form of a slate, though its most }llzsuah‘ irnrgslss
that of a compact strata, frequently of several inches t llq ,
and which closely resembles indurated clay. A peculiar ap-
pearance is given to this rock by the mnume_r‘ableflzyg‘rs 01;
very thin strata, which compose the mass, bemg1 0 ; 1 'erarlx
colors, sometimes red, grey and dark brown, alternating in the

hard specimen. ‘ ]

Sal’?‘?lealiuatc{rial of which this argillaceous rock is composed,
possesses an extreme degree of fineness, and is so soft ai;s rea-
dily to be cut with the knife, which qualities render it a ;]t n;a-
terial for the manufacture of pipes, 1o which purpose t % n-
dians of the country have long applied it. It has also been
applied to use in sh;;n'peﬁing tools, but its softness is a serious

bjection to its use for that purpose.

ObJA similar argillaceous ropck also appears at seve(:iral Q;)hfjr

points in the interior, or southerly from that already described,

but as yet I have been unable to determine its thlcknﬁgshat any
point. The finely represented bands or zones, f"Nd ic ';pay

fairly be supposed to represent the original lines o t&p?SI (110;1(;

are very much contorted, and in such a manner as ]o ea Y

the conclusion that this change must have taken place very

soon after the deposition of the rocks, and while they were
ill in an unindurated state. '

Stl]’i‘;lg rocks belonging to the red sandstone formation, bear

the evidence of having been almost universally depo]sllteq Jtn

shoal water, for ripple marks occur abundantly at all points
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where the rock takes on the decided character of sandrock,
and these ripple marks may frequently be seen, for many rods
together, ag 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, I have never seen any other than fu-
coides, of which there are three species, that are tolerably well
defined.

The red sandrock is Jess 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. tis deserving of re-
mark, 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, gradu-
ally changes from that before described to greenstone.

I have already stated that the sandrock, at its westerly pro-
longation, attaing jts greatest thickness, which was estimated
at 6,500 fect, but as the rock continues easterly, it gradually
and quite regularly diminishes in thickness, and beyond Saut
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 g fraction over fifteen feet to
the mile, but this rate of decrease could not be satisfactorily
estimated upon the lower or casterly 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 satisfactorily
shown, where it is connected with the several primary, meta-
morphic and trap ranges of hills, for all or nearly all the val-
leys. after passing the outer or northerly range ‘of trap hills,
are based upon thig sandrock, and since we have every reason
to believe that this sandrock was deposited in part, during the
gradual clevation of the several chains of hills, it would fol-
low, that over those districts which were last clevated, the
rock would attain jis greatest thickness. T have already allu-
ded to the order in which the several ranges of hills appear to
have been uplifted, ang since more particalar reference will be
made to this hereafter, T leave the subject for the present,

The red sandrock south from Lake Superior, as well ag
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 Jower rocks, this rock dips, upon all
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i in of the lake. The quantity of
i regularly into the basin o ]
fil'deisé exgcecdig’glv variable, being always very much l’nc}reast;d
a;pit approaches the trap, and diminishing as'it approaches the

i and metamorphic ranges.

p“'llr‘]lf;}?ine of cleavage of some of the members of th?1 IOVZ}?:;
sandrock and shales is frequently irregular, and opposed to
true stratification of the reck.

Uprer or Gray Saxp Rocxk.

The only remaining rock which separates the red lsaggvxnolzlé
I es lyi th, is a gray, or br
rom the limestones lying to the south, Y, :
1;landrook, that is almost wholly composed of tgtlams %fhguca;rts,
/ ° ith calcareous matter. -
usually feebly cemented witl . Lom
iti is rock di that of the lower sandrock,
osition of this rock differs from of g
%)n being more exclusively quartz, W}hx]eldm efizhcggfggr}l)g:h
i ideration should no
tion, the rock under consi : N need
i t has already been s
that of the red sandstone. Urea 1 stated
X]I?:?the red sandrock of the south coast, dips 1egular!y n(]n lih'
erly, while the upper or gray sandstone dxpfheqtlm]iyr;gﬁgoarfeﬁ

’ 1 ich respect the las

outh or south-easterly, In which re: : men
iock conforms to the limestones resting upon 1t], thll]e it rests
itself upon the uplifted edge ofl the reld sand;iogt(,lmleicoevg. Jising
; . . )
have already stated that this rock was '
in lhiI]]S at a point not far distant from Riviere Ste Marie, %Ild-
south-east from Point Iroquois; from this point, 1ft hs_tﬁetcth(;i
westerly in an elevated and very r‘egu]ar chain o tlls,from
are upon the coast, as far as chuom;len(})lntb?g; Wfﬂﬁ 370 om
i of t is such that these !
which the shape of the coas se Do
i . i reach that precipitous por
n appear upon it, until we reach
?)%The l:glge coas% known as the Pictared rocks, where the fury
of the waves, aided by frost, has aclted upon the zee?;ysii?lle;;
i ich the rock is composed,
mented material of which the to such an
) tions of what was originally
extent as to leave large portions : ly, the
hills, along this coast, in hig
northern escarpment of these ; ; 1o igh
i ~ Westerly from the Pic
ural and overhanging precipices.
;Yt]ad rocks, the ranges of hills, which are composed or .m:de rl)l'f
of this rock, stretch in a south-westerly direction, passmbh.core-
pletely to the south of the primary, trap and m?tagnorp ;c e
gions. The westerly prolongation of this rock has not y
=] * .

n determined. . ]
be?l‘he upper sandrock, like the lower, abounds in c]_ea?rly lc;e
fined ripple marks, and its line of cleavage is very irregu I“;
frequently being opposed to the line of stratification over veI(;f
considerable districts of country. 'Two indistinct g;t)gqltes
fucoides were all the fossils noticed in connection wi h‘lk. s

I was unable to obtain any observation upon the } ic nthe
of the upper sandrock, which were satisfactory, but from
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imperfect observations 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 asp}x)iV(
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 i
tention, at the present time, barely to allude. v

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 Supérior' 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 ele-
vated portions of the district. The character of these clays
and sands bear a close resemblance to those described in a r}e;-
vious report, as occurring upon the lower peninsula, !

ECONOMICAL GEOLOGY.
Rocks.

The series of limerocks resting upon the sand rock Jast 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 M
observatmng will, therefore, only include those rocks wl‘.u'ch ]i‘Z
below the limestones. It will be borne in mind that the whole
of the group of limestones are embraced in the southerly por-
tion of the upper peninsula, and that their outcropping e§ s
do not reach within many miles of the coast of Lake Superi%)r
This is an mmportant fact, for it shows the whole of the north.
ern part of the upper peninsula to be deficient in materials for
the manufacture of lime, which are, in truth, wholly wantin

Materials adapted to the purposes of building abourﬁi.
throughout the district of country under consideration and
though they vary exceedingly in value for that purpose et no
portion of the country can be said to be without a sup];Iyy )

Among the most valuable of the materials for this pux: ose
the syenites and syenitic granites deservedly rank ﬁrstpa.mi
they occur of a quality which may be advantaceouslv Wérked
at various points in the primary range. Some of the syenite
near the coast of the lake are so situated as to be readi]§ quaui
ried, and they may be made to furnish a beautiful and durable
material for building. The color of these syenites is usually a
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very dark gray, from the predominance of hornblende in the
composition, but this is by no means invariably the case.

The metamorphic group scarcely {urnishes a fit material for
use as a building stone, for the structure of its schists would
be an eflectual 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 unchanged
syenite, nevertheless possess a very great degree of durability.
The greenstone ranges of hills, frequently for very considera-
ble distances, are made up of rock in which the jointed struc-
ture is so perfectly developed, that regular blocks, of a conve-
nient 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
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. T'hose portions of the upper sandrock where the cal-
gareous cement is perfect, but not sufficiently hardened, might
be rendcred much more capable of resisting the action of the
plements if allowed to remain under shelter a suflicient 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 maunufac-
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
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that of the calcareous spar, composing the veins traversing the

sandrock, and these are not on] ]
an. y rare, but th y er
limited extent. ’ ’ ey are also of very

MiNeraLs axp MINERAL VEixs,

In considering this i j

. Jportion of the subject, I propose to treat

the minerals of the different formations sei)argtefy;bso far as

tbe same can be done,'a}nd although this method will necessa-

rily cause some repetition, it will enable me to show. more

ﬂt}arfectly tharll cohuld otherwise be done, the connection be,tween
ose minerals that may be regarded as of practical

the rocks to which they belong. g value, and

. As abwho}e, the rcl)ckshof the upper peninsula are deficient
numoer of minerals, though some few individ ;

cur abundantly. ’ tdual species oc-

Minerals of the Primary Rocks.

. The following list can by no means be regarded as perfect,

but Ithﬂ'l ser;re, a}f least, to convey an idea of the small num-
er ol minerals which are found in connecti g

of this groen ction with the rocks

Schorl, Mica,
Tourmaline, Felds
Hornblende, P red
Actynolite, Quartz, ’

Minerals of the Metamorphic group of Rocks.

Quartz, comimon, Iron, scaly red oxide of,

: milky, *  hematite,
greasy, “ ritous,
“  tabular, Steatilt)g’, ’

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 j¢ also
abundant, but of a coarse variety. This last is associated with
the talcose slates. The remaining minerals appear either dis-
seminated, or forming druses in the quartz rock, thouch some-
times 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 ‘heematite is abundantly disseminated throvgh all
fti}é?e;ct)c;(saglt_:he n;etamorphic group, it does not appear 1gn suf-

ity, at an 1 i
peien pracl,icaly,importin?:g? point that has been examined, to
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Minerals of the Trap Rocks.

Steatite, common,
Asbestus,
Amianthus,
Calcareous spar,
Copper, native,

113

Quartz, common,
«  smoky,
“  milky,
“  greasy,
¢ radiated,

“  mamillary, pyritous,

“  drusy, «  black,

“  amethystine, ¢« red oxyd of,
Chalcedony, <« gyure carbonate of]
Carnelian, “  green carbonate of,
Jasper, “ “ “ ferruginqus,

Lead, sulphuret of, g

Agate, common,
« carbonate of,

¢« fortification,

Augite, Tron, pyritous,

Actynolite, “ red oxyd of,

Serpentine, “ hydrate of]
« pseudomorphous, “ sgilicate of,

Chlorite, common, Manganese, ferruginous ox. 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, 1 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 mineral
matter, traversing the trap, are frequently continued across
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 becn stated, that the veins, in traversing
the several upper rocks, undergo very great changes in mine-
ral character.

Minerals of the Conglomerate, Mixzed Rock and Red Sand Rock.

Calcareous spar,

Copper, native,t
Quartz, cominon, “

pyritous,t
«  plue carbonate of,t

«  milky
¢ drusy’, “  green carbonate of,f
Chalcedony,* «  earthy green carb. of;}

Carnelian,* “  Dlack,t

*Qecasionally occurring among the pebbles constituting the mass of the conglomerate.
{ Chiefly in those portions of the veins traversing the conglomerate.
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Jaspar,* Zing, silicious oxyd of,
Agate,* ‘“ carbonate of,
Iron, pyritous,
“ black oxyd of, (cemented iron sand,)
red oxyd of,
“ hydrate of,
“ silicate of,

{3

Mineral veins of the Trap, Conglomerate, &e.

In order to render the subject of the mineral
the above rock, so far intelligible as may be in my power, 1
have already been particular to define, as far as coyld be done
without maps and sections, the relation which the trap rocks,
together with the superincumbent corglomerate, 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
commencing at the extremity of Keweenaw point, and stretch-
ing from thence in g south-westerly direction into the interior,
were referred to ag 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.

he severa] ranges of hills to the south of that last alluded
to, are either well formed, compact greenstones, altered sye-
hite, or, (as we approach the primary range, ) imperfectly form-
ed granites.  So far as the several ranges of hills, lying 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 Jagt mentioned, are of frequent occurrence,
and these veins not only traverse a portion of the trap range,
but also passinto the conglomerate, and sometimes completely
across the three scdimentary rocks, immediately above the
trap, thus having an unhroken length of several miles. The
class of veins to which T now allude, where they occur in a
connected or continuoyg portion of the range, rarely vary more
than 12° to 15° fropm right angle to the line of bearing of the
sedimentary rocks, and j; pursuing this course, they necessa-
rily cut across the dykes of trap before alluded to as frequent-

veins traversing

-westerly range of hills,

*Occasionally occurring among the pebbles constituting the mass of (he conglomerate.
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ly appearing between the strata, and conforming to the dip of
ver sedimentary rocks_. . '
m(?l‘ll?a“t] the veins under consideration belong to a smgle((iap:;vci::rxl:l
is inferred from the fact, that none have beertxh;l;)trigie it
other veins crossing them, as1 also for tl;le gizssogr hat none have
i i i tions, he )
r been noticed with disloca ) o
ng); kind, save what may be referred to causes connected wi
ir immediate origin. ) .
e hat ins t be regarded in the strictest sense as
o muese velns mgs bted a 1d that their origin or source,
i ‘ al . .
true veins, cannot be doubted, rigin or source,
istr luded to, has been the s y
er the extended district al. , has be s o
?e:,rred from the perfect identity of their mmerl';ﬂ Co'létfigtf),e or
a description of one of these true veins may 'he'lsa;he > be o8
sentially a description of the whole.  Thus, whi e'n (;nange 2
contents of the different portions of the same veflions nge s
the rock traversed changes, the corresponding péndose of dit-
ferent veins almost invariably bear a striking an
e to each other.
bla'i]‘f]ese veins, as has already been stated, where Flleyntgad\rielz'gifi
connected ranges of the trap, are regular in cc;ulse ]{ilfted irec-
tion, but when they are connected with a sing el upb ed oo
of that rock, they are irregular amdi can Scart(égxyinjzcted ed,
ing, i > instance, rather as matter
earing, in the latter instance, ra ) | e
?Esbﬁssu%;s of a shattered mass of rock, than as connec
Y i relation which
The importance of carefully studying 1‘he7 elation which
these veins bear to the rocks which they trav exsl, o the
relation which they bear to the numerous trap dy kes, i% Sory
with the few cotemporaneons veins noticed in the t apére Jery
much increased by the circumstance, thgat thesﬁaﬁglzmterials
i rather contain, me y
2ss connecied with, or rather ¢ R o :
S;hliZES} it may be fairi}; inferred, will hereafter bfeoog;egi \rl:)aai
considerable practical importance. In fact, so1 ‘ard we nay
be enabled fo judge from the examinations a xeahyt do 18
this district of country, it is coni{idimly beheveeéliésslaxﬁlaelo,ng
1§ e . the upper p ula, |
t all the metalliferous veins o ) | peong
?(;J veins of the epoch of those under consideration. S(;[)g;:ﬁmes
that native metals, more particularly copper, flxree ometimes
found, in place, occupying the joints or natm;a fsrgeml e
green’stone, but in these instar()ices,' t}l}]e amo;lilwg cxvontions.
i i, and, with one o
s comparatively small, and, w ‘ .
}‘;Ylav}; invaripably becn able to establish some connec)tlon'é);ti?r?if
ﬂ(le native metal occupying these joints and the tcr;xixz)lns tion of
some metalliferous vein that traverses other por o
rock not far distant, and it is believed that the me : cause§
these joints has invariably resulted from the zact{onil(;r causes
precisely analagous to those which have placed sim
in the veins to which I have alluded.
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The carliest as well as all travelers, 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 failed
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 occurrences of these masses, that
the metal wnust be abundant in the country. But, after all,
the true sources from which these masses had thejr origin, or
the relation which they held to the rocks of the district, would
appear to have never been understood; and all, or nearly all,
that was known of their true relations, was left to conjecture.
The result of this has been, that while some have excessively
magnified every thing connected with a subject of which, in
trath, nothing was known, another class, equally far from what
is really true, have regarded these masses of native copper as
bowlders transported from high northern latitudes.*

As far back as 1881 and 1832, I 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 ecach other, completely across to the
Mississippi river.  Ifis 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
examinations have proved of immense service to me, in aiding
the labors of the past scason. 1 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 onl
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 glim-
mer of light was thrown upon the subject by an examination
of some small masses of copper, found occupying the joints of
the greenstone; as also by the examination of a single vein in
the conglomerate, containing the ores of copper, which has

*The vast area of country over which the Bowlders of native copper, from the distriet under
¢onsideration, (topother wilh its westerly prolongation,) have been transported, is worthy of
remark. ‘T'hey are not of unfrequent oceurrence in the sand and gravel of the southern penin-
sula of Michigan, aud since the conunencernent of the geological survey, many of these mas-
ses huve been mel, some of which weigh from seven to eight pounds, Inthe vicinity of Green
bay, a mass was discovered, sowe ten years ago, which weighed 140 pounds, if my memory
serves e correclly. IL.oose masses of a similar character have been met with in various
other portions of Wiscousin, as also at various points fu Illinois, Indiana and Ohio. In these
cases, the occurrence of these masses of naiive copper are no more indications of the existence

ins of the metal in the immediate vieinity, than are the immense numbers of primary howl~
attered over the southern peninsaia of Michigan indications of the existence of primary
rock in place, in the distriet where they are found.
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since been found to be the termination of a 'vein thafi 'lls sc;lme-
what obscurely continued from the trap region. W }1; t ese
examinations were suflicient to enable me to dm\y the in ‘ellleillc'e
that the massecs of native copper came chxcﬂy,‘lf not who 1){.,
from the trap, and more rarely from those (siedllmtenttgx_ly rO(l:l:
resting immediately upon it, it was supposed tha ! 11; O-Cvcvith
rence would follow the general law, and that it, tobeb e1d
the other ores of the metal, would occur in greatestﬁ undance
near the line of junction of this rock, with the over aylkngovsVeI;
dimentary rocks. Nothing, or at least very little, Zivash nv "
of the true extent or range of the trap rocks, and the very
great inaccuracies in the published maps of the country, I(‘ieix-
dered it almost impossible lto ap{fly even ;g? data on hand to
ose as to relieve the embarrassment. _
Su%{’ﬁﬁrg fill knowledge of these diflicultics, Ideterm};ned, c}u-
ring the past season, to endeavor to surmfunt the;mf fhzolal?;
adding to our geographical knowledge of the CO?}J'S o e lake
and its immediate vicinity, as to enable me to p dcedw 12 eveh
ocological observations of importance might bﬁe ma eh ug suc
condition that the relations of the several parts might ecllm(i
derstood. Having sufficiently accomplished '[hl‘S, I progee"g
to a very minute examination of the several rocksaoyel tg)r: 0%
or resting against the trap, together with a df}tmmfuz]a io o
the thickness of the several members and t‘hcxr mtfa 0 bc—:icge‘b
or wedging to the east. With these data I ‘évas) enable x;vitﬁ
noting the dip of the rock upon the coast, to eﬁemu}ne, th
sufficient accuracy for the purposes to which the rgde Was]O-
be applied, the line of junction between the trap aEI gong o
merate rocks. This rule, when put in practice, ena eh.m(le.
decide, with a very considerable degree of certainty, this mﬁ
of junction, when the rocks were covered with a very COESI
derable thickness of detrital matter, and when so cfoxl/)e‘re‘,
was enabled, by traversing the country, on thf} line o tearaxézg
of the upper 1“0055,}1'1(3{ more'rez;gl()lll‘y to gain access to s
»ints as would admit of cxamination. o _
pOI';;;:(? vauscrvations soon showed me that this line of JUI;C-
tion between the trap rock, and the south edge of the ctong ;)-
merate, instead of pursuing a course parallel 1oltb? coasﬂ,l onx3:
continued its parallelism for a few miles westerly rorg_ te e
tremity of Keweenaw point,_ after which, for a lon‘g, dlstance,
it recedes from the coast rapidly. These facts served to ex%
plain in part, why the subject of the origin of t}h? m?lsseg' oh
copper had remained a mystery, for the country ;Dnolugl vcslr 1;]:
this linc passes is hardly ever passed over, e\iegl v the nd laves;
and probably large portions of it have never Lien passe gthe
by whites, but in addition to this, the obscure c1arac]ter‘c;t‘ :
metalliferous veins is such, that they would scarcely at ll?cd
the observation of the traveler whose attentior was not calle

|
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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 éontailling rocks
was not understood by the English minine company. whose
attention was turned to this subject, at an téarly day, ’is to be
mfjerred from the fact that they commenced their o ey;ations at
er.lgl‘s’ river, where the rock is the upper or rreypsandstone
which has never been observed to contain mineral veins; and
also on Ontonagon river, near the mass of nativel cop er, at
which point a shaft was commenced and carried about 450 feet
through a reddish clay, at which point the red sandrock was
reachgad. Now, although the metalliferous veins 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 zine and iron, unless it be at the imr)rfledﬁm
point where the vein crossing comes in contact with a dyke( of
trap, which condition does not exist at the point alluded to, on
Ont.onagon river.  What indications could have induced these
Quixotic trials at the points where they were commenced, is
mzye. than I have been able to divine, and as might have b,een
:(r)]ulglllltucd, the attempts resulted in a failure to find the object

Having thus, in a general manner, set forth the obscurity b
Whlch.the subject of the true source of the transported ma}sse}sr
of native copper has been surrounded, together with some of
the reasons which have scrved to prevent its being fairly un-
derstood, I will now proceed to a general sketch oFthe rgetal
hf'.erous veins Qf the district, so far as the same have been‘exa:
mined; premising, that our knowledge of them is still déﬁcient
I very many important particulars, which can only be suppli-
ed by a careful and continued examination of the subject Wl?l():h
in fact, can only be said to be just commenced. 1o Ry

L have had occasion to refer to the outer or northerly range
of hills, or those {from which the metalliferous veing i’nav %e
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 inclgde tr
greenstone, but also those forms of altered granular Ineil{e
and gneissoid granite, which sometimes arc associated W%!h _th
while the outer or northerly portion of the same range is 4 o
ally composed of an amygdaloidal form of trap. Tlglje cell Su;'
the amygdaloid are usually filled with the different varietie: gf
quariz, carnelian, chalcedony and agate, and sometimes, though
more rarely, with native copper, or with Calcareoas spacr

’
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though they are sometimes éntirely empty, constituting a per-
fect 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 focks, thus crossing the latter at an angle varying
but little from their line of bearing. While the continuity, of
course, of the vein, may remain perfect in its complete passage
from the greenstone 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
contents, 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 sontherly 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.

These metalliferous veins, like those which occur under si-
milar circumstances in other portions of the glebe, do not con-
tinue uninterruptedly of any given width, for great distances,
nor is their width increased regularly, for they frequently ra-
mify or hranch 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 considerable
distance, the whole vein; but they at length unite again, and
the main vein is, after their junction, as perfectly developed 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
metallic mineral, but occasionally, instcad of the materials
above mentioned, their place is supplied by native copper, with-
out vein stone or matrix, and usually free from nearly all earth-
ly impurities, but almost invariably incrusted with oxyd, or

carbonate of the metal. Those portions of the vein traversing
the greenstone, in which native copper occurs, under the cir-
cumstances above mentioned, are invariably thin, rarely ex-
ceeding three to four inches in thickness, and usually conside-
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rably 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 joinis produce the same

character of change as is produced by the ordinary ramifica-
tion of a vein.

As these mctalliferous 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-
curs most largely, may be regarded to have been so many
centres of intensity of action, at the time of the original up-
lift 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 invariable 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, of 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 to several inches in thickness, and in
the ageregate they may be said to constitute from one-third to
one-half the total thickness of the vein. In their branches and
ramifications, they sometimes 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 opaque
rhombic spar.

As the main vein traverses the conglomerate 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 rhomb 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

* The latier eloscly resembling the Gossau, of the Cornish miners,
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eventually the vein is found to be composed either entirely or
mostly of calcareous spar, and eventually so (':ompletqu(is its
metalliferous character lost, that it would not if examined sin-
ly, be suspected to be any portion of a metalliferous vein. :
The metalliferous character of these veins is most large );‘
developed almost directly at or near to the line of junction o
the trap and sedimentary rocks, and they rarely chontmue,
without considerable change, for a greater distance 1 ar}xl one{l
fourth to one-third of a mile, on either side of the line, thoug
a few veins were noticed in which, in the southerly or trap ex}
tension, the character of the vein continued for a distance 0h
over a mile, nearly unchanged, while in its passage throu]g
the conglomerate, ({or half that distance, its character was also
rfe reserved. o
pel’lf‘(ilceﬂr{lipneral character of the veins is somewhat varied 11n
those having different degrees of thickness, though 1:1 1sld1ﬂ.ic;1 E
if not impossible, to lay down any rule which woul c‘mr{lc e
rize this change. The diflerent veins vary veryhgxealtyt 1[11:
width, ranging frcg_m a n}er? line to 14 or 15 feet—the greates
rved width of any single vein. )
Obi(i]thee descriptionsyof thge veins given above, I only m"ceng(;o
inclade those which are most perfectly developed, fof’ll?fa i-
tion to these, there are also many which are imperfectly form-
ed and short, and in which many of the above charactefl T ?tll'e
in part or entirely wanting. These latter are usual}y_o l1 l‘te
practical importance, and thus far have been comparatively I -
ined. ) )
tleoefgi?krlr; metallic minerals occurring in those portions ﬁ{'tthe;
true veins which traverse the trap rocks, together W~1to t z\t
portion of the conglomerate immediately resting upon or ab}anr];g
the trap, by far the most important, copslsts_of the .sevirafo(;m.S
of copper, with which iron occurs, disseminated in ; e s
before described, and occasionally, though very rarely, nfa\flt c
silver has been detected, associated in the same vein. ‘ (;,”
as minute an examination of the subject, as Clrcumsta?({les We-
permit, I am led to the conclusion, that the only ores o 1el111;16h
tallic minerals, occurring in those portions of the veins, lv)s]z ch
traverse the rocks last allqded to, which can reasfgma y
hoped to be turned to practical account, are those (;)tcopper;S
In these portions of the veins, the metal' referr.eh ol,j'o.(}:lcgre
very frequently in the form of native copper, V&tltbw 1tc are
associated the red oxyd, azure ca}'bonate, gleeng]al .kona 3, ne
more rarely what may be denominated (:opper}r ac i)an s i
more rarely, pyritoigs copper. JNone of these have been no
in a crystaline form. )
ce(Iitlgmst nyot be imagined that these several nqmeraés ﬁnaket_up
the whole or even any very g:ons.lderak_)h portion of fe eilhx;'e.
length and breadth of the veins, in which they occur, for they
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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 quariz veinstone, before described,
has always so much of the green tinge communicated by the
carbonate of copper, that it cannot fai to be detected; but the
preseuce of disseminated native copper, in this veinstone, would,
at first, hardly be suspected, and it is not until a fresh frac-
ture has been made, and the minera] closely 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 meta) can scarcely be detected
by the naked eye,) when examined with » glass, are found to
contain very delicate threads of native copper, that traverse
the quartz in every possible direction, and so completely is
this Jatter mineral bound together, that it is fractured with dif-
ficulty, and its toughness is very greatly increased.

The specific gravity of this veinstone is very considerably
above that of ordinary quartz, and usuall » 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. Buf in addition this finely dissemi-
nated coudition of the natjve 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-
rate portions of the rocks, it sometimes extends, for a distance
of from two to three fect into the rocky matter on ejther side
of the veins, sometimes completely, or in part, filling the cells
of the amygdaloid rock.

The conditions above deseribed refer to the main portions of
the veins only, while there are other portions in which the cop-
Per appears to be concentrated in larger masses, constituting
bunches and strings, and in which places the sides or walls of
the veins are sometimes whol]y made up of thin plates of na-
tive copper.  In these portions 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 mag-
ses ol metal vary from the merest speck to that of several
pounds weight., "In opening one of thege veins, at a concen-
trated point, the observer, unless he had previously examined
other portions of the vein, would be led to erroneous concly-
sions as to itg richness, a source of error which cannot be tog
strongly guarded against; for while the vein, for a short djs-
tance, may be found to be exceedingly rich in mineral, the mi-

neral in another 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 becp extensively worked and
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found to be most productive, on the continent of Kurope and
Island of Great Britain. ‘ )
th?l'he excess of native copper, (Co?ﬁaledeigzlti}; ’tlhgeooé“sx;
i s, i the ‘tions of the veins, is a pec
res,) which occurs, in J/Lcsg por ing, is a 2
?c:;tba)le for it may be said, in truth, that other oxesyalreigf r?hg
occurrc,nce. In those portions of the veins ]tllawngergsu(:h
trap, and where other ores do occur, it is usua K qr dor such
circ{xmstances as to favor the presumg)tlt_)n thagttiV(: formg’ o
iefly fr ich was previously in an form; f;
chiefly from that whic ously In a native foun; for
arbons ds, almost invariably app: er 1t
the carbonates and oxyds, st 1 ol iy
1 ive copper, or intimately associ i
vesting the native copper, or intim: assor L L
i in distinctgsub-veins. Py
ough they sometimes appear : o
tc}(l)pptz’r is s}; rare, in connection with the trappean portions
ei arc rve notice.
veins, as scarcely to deserve noti - oh
th(]al have 7already stated that native silver, qccaSI?}:}l)lg’s,eﬁ:,%ifs
very rarely, occurs in the trappean poll;tlol}f o these veins,
intimately associated With tgeb]co?&atr,it ‘ggl;n; B e of
tities as to render it probable ths . 1
qlrlzgticacl importance. Other mixed compounds of this meta
gccur so rarely as scarcely to deserve noftlcle. o veios, a3 they
Leaving the trap rock, the character of thes Jelns, as they
traverse the conglomerate, undergoes lmpoxltan Ic h g . %rom
not only does the veinstone become gradually (t:_mnzéo ; from
quartz 1o calcareous spar, but the amount o}tl r]]la ve & p‘pu‘t by
gqinishes and its place is either supplied vvbo tg'oaatte}?mine.
ores of zinc and calcarcous spar, or \;Vholly ti};nsltso atter mine.
‘ : : nal excep gene
al. There are, however, occasio ' o '
rzie for occasionally the place of the native copper 1113%?Cei1v§msé
}7 their passage through the conglomerate, 1st ?ap]l od Cgrm
v T T : al, which com-
I ] : ds of the same metal,
ity of complex compoun ! ; om-
;i:;gd}sr are of e}xcccdinq mtcrcst;dbut.t{us chztm%(;;zosgi]ipﬁela-
: intimately ¢ ted with, or to
’ to be intimately connect r ¢
?’mna}t’g the dykes of trap which traverse the gorgglomgr%g
.lock Several instances of this kind were notice upi | the
IOrtl.lerly side of Keweenaw point, either directly u}(l)on.:l)terior
?(‘)) the coast, as also at several other p_lacesll'nlt ealv orior,
westerly from Kewcenaw point. A vein, which n[]héu(rh b
out doubt be referred to as one of this character, ('t anbd £
consequence of intervening bays and lakes between rlan«re {he
he south, its connection with the main rang
ot Shocn soen) will i he character referred
not been seen,) will serve to illustrate the
' i i ake
v This vein, which reaches the 1m1meﬁhatet c%{stvgf};;;:u}ns as,
: e bay known to
the easterly cape of the ' ! as
?}?c(:) nGrraymzle NIaI?I‘aiS of Keweenaw point, termx?ates, stz f?gck
examinations can be made, in the c.;)arse cgtr;lg ox;r;gga ° made;
- any miles on either side, '
he coast of the lake, fpr.m mad
rtl;p of abrupt cliffs of a similar rock, the rock as usual, g
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mad
calcfrgguosf co.arse.rollegi pe})bles of trap, chiefly cemented with
Witl; reous (rinattel, wblch 1s usually associated, more or less
hoth th ke fchyd of iron. Immediately south of the COastE;
corre};po};dz 0 trap_travel*ie}s the conglomerate, which dyke
n position with I i i S
ohmespon rock,P ine of bearing and dip of the con-
The vein, which, at i inati
s *h, atits termination upon the immed;
. i edis
;)rt;thg Iz}ke, has an extreme width of about ten f'eetnrt:acoabsé
distcviqé;nofthe bed lof tlzie lake, in a direction north 5° éast %Ior a
: severa: rods, after which, in con 0
reral ronsequence
iehpetzl?ecii ;;l)%tel, it is comhpletely lost. This Vel'l(]l, at theoft;otilrlli
bears upon the coast, may be said i
centrated state, or in a condition » T o 1o thot pa & cO8-
1 X idition analagous to th
contr : » at befor -
bulgégésﬁgrsetr;g? rtll?nvehcc})pper occurs in the conditi?n;ie:f
! gs, thougn the condition in which i
minerals occur, is essentzp' {ly di e metallio
fhine ) 18 ally different from that in the trap:
for, Il)fgggd ofdnatlve copper, we have several mixed formsag%'
mor(;g ° and blue carbonates of copper and copper black
o a(;)_x less m}nnately associated with calcareous sppar andc' :
the ¢ Jomlmg rock, and in small ramifying veins, oceasi II11
Sma specks and masses of native copper, weighin,rr fr V1
8 oz., oceur, but these are by no means abundant bthm e
occurs as thp vestone, and none of the ores hay 'b oticod
mIa crystaline form,  heen noticed
t has already been st
. ated, that these tr ins, i
1 ! s se true veins, in -
zl?&g itthiezgnmggsorrégf?teitfreqléer}tly almost loge their’ cha?;{i:‘::;
iiiicult to define their ab I in
and it | ' . 1r absolute width
ot 1}1;(3“‘?;?15’ 1thW0uId appear as if, at the time of the for,mzziolg
o the vel S, the conglomerate had not been perfectly ce
whi,chw x;sult of Wh'l(lh would be, that the min‘o‘ra{ mal?ten-
whi ‘;Vounlde; other circumstances, would constitute g erf:é‘t’t
mine’ral lel/hi ;cquenﬂy appear in only an imperfect one por the
mineral w ch would, undgr pther circumstanceg make,u th
vein ltse t,hmzty”hzwe been injected laterally thrm’Jgh the ilr)]tere
stlecs. Caseethlo e.d masses congtituting the conglomerate ix;
arhich cas e mineral _would', in fact, take 1hebp]ace of ’the
g]omergfm eml%nt, thus simply Investing the pebbles of the con
glomos an(.l ! O“‘f, a]thoggb at the point under consideration-
B ido ane rum.axkabl.y distinct vein ig developed, the rock, fi ‘
bles};ﬂl:fi \2? (ﬁt%}e!‘ sgde, has th.e interstices bet;zveen the . e(l))r
oy led w holly, or in part, with various mixed and irre Il)xla;
ot er i ,W(;:gs;ztcc;:qmpalmed by calcareous matter, as b%fore
, sior
oo, nal specks and small masses of native
Th o o o
Charagts:rvgn: ﬁt}l‘g;teezsmg 1the conglomerate take on g similar
g or less extent her
o g r , rather frequentl
oxy(}i) a;:gé)fnt]f(l)i coPpe} 1s more usually supplied byqthe sil{éegz‘g
R e rarely by the carbonate of zinc, which com-
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ounds, sometimes may be seen forming a perfect or partial

P . ] : A
cement to the rock, for considerable distances on either side of

the main vein. These ores of zinc, like those of copper, are
uniformly amorphous, and almost invariably more or less asso-
ciated 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
cousiderable quantities, in those portions 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 to be coarsely and mechanically mixed. These
veins furnish beautiful cabinet specimens of the blue and green
carbonates of copper, and more rarely of pyritous copper, to-
gether with the other varieties mentioned.

Having already 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 entirely
of calcareous spar or of that material containing very meagre

ores of 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
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 exceeding
eighteen inches, but in these the mineral contents are essen-
tially 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 examined, are less perfectly developed in their pas-
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 the geo-
y will also be

logy of that district, it may be inferred that the :
found in portions of it, and that, where they do occur, they will
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be uniformly cither directly upon or not far from the coast of
the lake.

In addition to t)e regular veins already described, irregular
veins frequently occur, traversing the whole, or portions, of
the outlicrs of trap, or those knobs which appear to have been
clevated singly; and although these veing may without doubt,
be referred to the same cpoch as the regalar veing before des-
cribed they nevertheless frequently differ considerably in mine-
ral contents,

The limits of the present report will not permit g separate
description of these several distinct trap knobs, [ will there-
fore 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 promontory
known as Presque Isle,

In nearly all those portions of thig knob, where the trap,
conglomerate and sandstone, are cxposed in such‘a manner ag
to permit examination, each of the rocks are scen to be tra.
versed by innumerable irregular ramifying veins, which in the
sandstones are made up of quartzose and calcarcous matter;
but many of which, necar the junction of the igneous and sedi-
mentary rocks, arc metalliferous, and this metalliferous cha-
racter is more fully developed as the veins are extended into
the trap rock.

The metalliferous portions of these veins, rarcly cxeeed
three to four inches in width, and they ramify in such a man-
ner that the minera] uniformly occupics situations similar to
bunches or strings, at the junclion of the ramifications, The
minerals contained in the metalliferous portions of the veins,
are sulphurct and carbonate of lead, earthy, green carbonate

of copper, pyritous iron, and more rarely, pyritons copper.

ccasionally there is a quartzose, or mixed quartzose and cal-
carcous veinstone; but more usually the several metallio mine-
rals arc blended in a bage of rocky matter. The sulphuret of
lead is distributed in the form of small cubje crystals, while the
other metallic mineralg are usually distributed either jn irregu-
lar masses, or lnvesting portions of the rocky matter. Thege
associations are referred to, as showing the character which
these irregular veing assume, rather than from any supposed
value which they may possess for practical purposes. .

In addition to the minerals reforred to, the trap of Presque
Isle occasionally containg ashestus, common scrpentine and im-

perfect agates; the two former minerals usually occupying the
narrow joints of the rock

efore referring to the cconomical considerationg connected
with the veins which have been described, 1 will briefly refer to
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ich t ¥ been ob-
nother situation in which the Oﬁesloftcoppein?g\;ef been
. in inti i rith the trap rang .
nnection wi . < :
e aoathorly side - greenstone portion of the trap range,
The southerly side, or greenstone p the tap range,
,aré to have been eclevated in such a m? llr'no Lo have
gggged but little disturbance to ”(]10 sm;‘d ]r\?;;or S}ﬁlllofurther o

‘ e rang simply altered rocks lying or to
RGN PN b tion of the sandrock and green
the south; but near to the junction of against fhe trap, and

| i "¢ - g ) RO
S hre js vsnaly ?llud S]?tc‘lreilt:l;;lrg the irregularities
i i y, 10 ¢ > , ; :

1 may be said to fill up, asur rities
Wl]tll‘?}a 1'av¥res of hills. 'This slate, which is sorpetlmeﬁs)asrs 0ot
1lno() to 200 feet in thickuess, though usually 1t1raptpvveins &

re baund, is traversed by irregular and ”npe'l'[eccont'}in,ing
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“i’acentiform masses of greasy and n’ulk;‘sh qr:];l ) oo
{J'mes contain more or less of the ores of copper. ho carthy
1arbonates of copper are also sometimes so }nfxinta bcyscarcely
?cd with these veins of steatitac matter as utl irs (;DS o aroon
ery thin ve
recognized. More rarely, distinet, xler} thin veins of green
arbonate of copper oceurs, well characte o n this red
chto though these veins are never of anyl ’gleal(m(T ?he’ Wi
Sf;d ‘;hale z?3>;tends, more or less perfectly, af }jT]s e whele
femrth of the trap range, skirting ;)l]m(; iandge C())te ]guﬁicignt e
i vet been e ed to devote s
t yet been ena C
o i 10 le to determine whether any
to its examination to enable me el
portions of these veins can b? .l"e}ig‘ixrdedbas [;3 m};ée ical topor.
' caminations which have bee ,
e. The examinati : : Ud lead
:ggcto look unfavorably upon thesq vemfs, andtklnlte%}r(tihe 0,23
i Slesl etely distinet from tha
S O“glg Comptlhtéih}f’ escarpment of the trap rock. ¢
ich traverse the nor ; ot of p rock.
Whlif‘ltlvinw thus congidered all the gener all (,léc??;zta;}ncaenqapese
1 tho sev coper, ziue, lead, , gan
hich the several ores of cepper, zing, | i : o
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lell(s:iivc; have been noticed, in connection with thoen ;t pit ck
3?1d the sedimentary rocks, immcdlatgl%f 1estm§£§y I, It be-
' ' ider haw far inferences ms
3 i rtant to consider haw far 1 : ; !
comes important ¢ (o their otcartonse inosach quan
xaminations, as to their occury
from these 0;\23.1}111141101.15,1(1? L;’orltﬂncc o oy e
iti { pr -al importance.
> o be of practica | ! ted
ti;mts z(?)Sflfu” as 1‘(—:(3311"(15* the ores of lead, iron, mangutnsciiami
at s cards : : :  and
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The examinations which have thus a en made of those
rortions of the veins containing ores of zine, )u o pot been ex-
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faction, their extent as whole. At several points in the
veins, these ores are sufficiently abundant to admit of being
profitably worked, but I would be uawilling, from an examina-
tion of a few points, to attempt to determine the character of
the whole. .

In considering the practical value of the copper ores of the
upper peninsula of Michigan, where we are 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
these districts similarly situated, which have been extensively
worked in other portions of the globe.  Comparisons of this
character, to be really useful, must necessarily be sufficiently

in the districts compared, bear to each other in all respects,
which circumstances renders it hecessary that a degree of mi-

nute 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 mineral district known, I propose, in order to
avoid confusion, to confine my comparison to this district, sim-
ply premising, that however closely the two districts may re-
semble 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 Michigan must
hecessarily be so too, for it will be seen, as the subject is pur-
sued, that there are not only several points in which jt is im-
possible with our present knowledge of that of Michigan, to
institate comparisons, but there are also some points on which
there is a considerahle degree of discrepancy.

The comparison instituted, in the main, is intended to refer
rather to the character and contents of the mineral veins of
the two districts than to the geology, although some general
reference becomes necessary to the geology of the districts, to
render the comparison perfect.  The topography of the Cor-
nish district bears a close resemblance to that of Michigan; both
districts being marked by their irregular and broken outline,
and by the occurrence of more o less frequent, nearly insula-
ted knobs, rising 10 a considerable height above the clevation
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 distinetly granitic than that of the metalliferous
region upon Lake Superior, the elements of which the rocks
are composed, may be regarded as cssentially bearing a very
close resemblance; a resemblance, which it is conceived, would
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of the region under consideration. The rocks resting up;)t; or
against the granitic rocks of Cornwall, consist of clay sla E;:s’
h%rnblende rocks, &c., which bear hfttll,e kreasl ano_log)L l';ct) i: iz
i i ake Superior,
rocks resting directly upon the trap o ]
conceived tf%at the composition of tlflxefse upper_rxl‘oc:l;lsléuxz}‘xrtgg
i rigi talliferous veins, 3
bearing upon the origin of the me o
i tant; and however mu
egarded as in a measure unimportant; d 1
{hie rocks may differ, they are traversed alike by the:hglf:gle
liferous veins of the lower ropkskln such a manner,
resemblance cannot be mistaken. )
Clolste is a matter of history that the ores Olfdt’u: he;vef Cbgig,
i ised in the mineral district o -
more or less, extensively raised in , of Corn-
i t of the Island of Great
wall, from the earliest settlemen
ain, but the working of the veins of copper at an early dr:sz:
does not appear to have been carried on tohgr}llyt;l/ergr ;:1)323 ¢
i : to which the
rable extent. The great importance to W : f
“orni i district which, compare
r from the Cornish veins, (in a ' d
sn?iaﬁethe mineral district of our own s}ate, llef very Zr:gl;lgé
i i ill be shown from the accom
mensions, ) has arisen, will ] parying
whi : from the official returns, include
table, which I have reduced offic jncluded
i ; h table, it will be seen, sho
in the several years, and whic , : for
i ) al amount of copper p
a series of years, the average annu ! coppet pro-
: nt for which it sold,
duced from the ore, the average amou : '
ggther with the amotnt per cent of copper contained ltrll1 thsﬁint:ii:
and the average value of the copper, per pound,.ailt e smet
ing house. This table, which has been drawn wit grea_l1 ,
frogm data that can scarcely lead to incorrect risu}ts{hzlmer;gl
oregate amount o
serve to show the large aggrega
g;}(l)}(li:ced, but it also shows, from th% lgw a;er?})geerff&rosﬁr;&gg
] i i . if we had no fur
metal contained in the ores, (if I no further knowledge
he subject, that much capital must be req r,
:P}g?gte amognt of labor applied to ’;]he {;Emg an(fi lslr;ebl(t)l;xnici)rfl'
i i e carefu
ores; a circumstance which should be y be
S\llenss in all that relates to the mineral district of Michigan.
]
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Table showing the average annual ;
, produce of the Copper Mines
of the County of Cornwall, England, from 1771 ]15 1822,

Average  1AVONo. Of]AV. wuount |Av. per ¢l Av. val,

_ No.of tons|ions cop- [per vear f copper

YEirs. Qf’qzclpvlr ljel’ prm;iu- l\'hic}hesoldt.or xotdu‘c%?l gg[}r}:gr
vear. ;?:(}1 rl?cr l‘ro.m the iperib.
1771 to 1775—5 years,| 28,749| 3,449] $846 09
; 8, ¢ 283 12 |10 9
1776 t0 1780 5 < |27,580| 2,309 826,600 12 |11 1
1781t0 1786 6 34,3541 4,122 962,380; 12 110 4
1796 to 1802 7 51,843! 5,1952,125,046] 10 |18 2

I1803 to 1807 5 « 70,923 6,160'3,174,725! 8 !93
1808 to 1812 5 « 70,434 6,498'2,886,835 9 112 9
1818t0 1817 5 +* '|82,610 7,272,2,878723] 8 8/17 6
!_1§L8 to 1822 5 ¢« |94,39] 7,757'3.111,811 82179

The general resemblance in the mineral contents of the cop-
per veins of Cornwall and those of Michigan, is, for the mo}s)’z
part, very great, though in some respects ?helze is considera-
ble discrepancy. It should, however, be remarked that some
difficulty exists in comparing the mineral veins of Cornwall
where several of them have been worked to depths, varyin ;
from 1,000 10 1,500 feet, with those of Michigan, whero th
examinations are nearly superficial. o
. In making these deep excavations, not only in the county of
Corrwall, but also in the copper districts of Bohemia Hur}lfoan
ry, Silesia, Transylvania, Saxony, &ec., (some of 1he7 veins in
the latter districts having been explored to a depth vvery consi-
derably greater than those of Cornwall,) an immense mass of
fgms has b'ecn accumulated, with rospccyt to the Ucneu;"xl forma
‘tion and mineral character of veins, or lodes of ?'o e(r whi (l;
facts have Jed to an understanding of many of thopgon’tinoéil
cxcs'connect.cd with its associations, so universal, that \;’her;
a‘pp]md to this mineral, they may be regarded as general laws,
that wmay fairly be inferred to govern, with morc or less cer"
tainty, all thosc lodes or veins which have similar (reo]om’cai
relations.  Though a gencral consideration of those relations

‘of the veins of other countries, may perhaps be regarded as}
somewhat forcign to the present rep(dn*r, I deem it mo?é advisaf
bie to refer to these general laws in such a manner as to leave
the 1'cadcr. to judge, by comparison, the condition in which the
ores of Michigan may be fairly inferred to occur, rather than
to draw conclusions directly; and in so doing, it’ will also be-
come necessary to refer to some of the charabcters of minerat
velns, or Jodes, in general. o

Veins are usually divided into two general orders, viz: “co
temporaneous veins, or those which were formed at the'same;
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time as the containing rock, and rue veins, whose formation is
supposed to be subsequent to that of the rocks which are con-
tiguous to them.” A true 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.

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

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

Metallic veins are the repositories of most of the metals
excepting iron, manganese and chrome, which occar more fre-
quently and abundantly in beds than in veins. The thickness
of metallic veins varies from 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, and
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 proverbially
uncertain.  Ore is generally found to occupy certain portions
of the veins only, differing constantly in extent, whether the
length or depth on the course of the vein be considered, or the
portion of its width which is filled up by it. No veins occur
which are regularly impregnated with metal to any great ex-
tent, and when ore is found, it is in what the miners aptly term
bunches or shoots, or in interspersed grains and strings, which
are more or less connected with, or embraced in, veinstone,
that, according to the rock which the veins intersect, will be
{luor spar, calcarcous spar, quartz, &e.  The unproductive parts
of veins, even in the most profitable mines, generally far ex-
ceed in extent the productive parts, but that mine is consider-
ed to be rich which has cither frequent or extensive shoots of
ore, and the great art of the miner consists in tracing and work-
ing the valuable accumulations of the metals, with as little
waste of labor and expense on the poorer portions of the veins
as possible.  “In the mines of Cornwall, the ores of copper
and tin commonly occur in detached masses, which are called
bunches of ore; and the other parts of the vein, being unpro-

ductive, are called deads.”
The depth to which metallic veins descend is unknown, for

* Carne, on the mineral veins of Cornwall.
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we believe no Instance has oecurred of a considerable vein be-
g 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 {0 grow
wider, while others contract as they descend. kP ¢
The superficial part of a vein generally contains the ore in
a decomposing state, and it frequently happens that the ores in
the upper and lower parts of a vein are different: thus, “in
Cornwall, blende or sulphuret of zine ‘ ”

: ' ¢ often occupies the upper-
most part of the vein, to which succeeds, tinstone, andpzli)t a

greater depth, copper pyrites.”” When a metallic vein in its
descent, passes through different kinds of rock. it is frequent]

observed that the products of the vein vary in each bzd an%ir
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
mineral veins, is more particularly noticed at or near to the
transition from unstratified to stratified rocks: thus granite
syenite and those rocks which have a graniti.-f,'orm strguct re,
are frequently noticed to contain metals at or near thei oy
tion with stratified formations. On the other hand thr veins
which traverse stratified rocks are, as a general law, moe‘ e
talliferous near such junctions; than in other portion,s t o e

Where a rock is crossed and penetrated by a grea't numb

of small veins in every direction, the whole mass is sometimer
worke(}’as an ore, and is called by the Germans. g “stocis
worke.”  Where the ore is disseminated in particies thro };
the rock, such rocks are also worked for the ore, when i -

1sts in sufficient quantity. > when it ox-

As a general rule, those metals which are oxydable at ordi-

nary temperatures, or which readily combine with suloh

rarely occur in a metallic state, but are usually found inp .
bination either with sulphur, oxygen or acids. * The chi f?om-
of copper raised from the mines, of Cornwall, is the s?ellore
sulphuret, though the blue and green carbonates and aréeniz(i)t‘g

are more or less distributed; native
copper an ¥
also, though more rarely, found. b  the oxyds are

By a comparison of what has been said u
and mincral contents of metallic veins in geueral, I trust a just
view of the real condition in which the ores of co;) er are ir.)]us
:il]?;)l{?viouvgfiﬁ vbvﬂl hagr]e;)een conveyed, and that, gy the aidvi;

his, ill be enabled to examine, wi

tions, those mineral veing which occdrwvgi}t]gi‘ilt t?}gdl?;itzng? ?)t:;
own state. In the main, the resemblance between the charac-
ter and contents of the copper veins of Cornwall and Michi

*Koenig.,
t Lyell. Neecker.

pon the character
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gan, so far as can be determined, is close; the veinstones, (with
the exception of fluor, which I have never observed in the lat-
ter,) are essentially the same; but in instituting this compari-
son, it should be borne in mind that the metallic veins of Corn-
wall have been in progress of exploration for centuries, and
that shafts and galleries have been carried to great depths,
while of those of Michigan, simply superficial examinations
have as yet been made, and these in a wilderness country, un-
der circumstances of the utmost embarrassment, and attended
with the most excessive labor, privation and suffering.

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 mineral 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
zine, associated with more or less calcareous matter. In the
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 I confess that the prepon-
derance of native to the other forms of copper, was regarded
as an unfavorable indication, at least until this had been found
to be morc 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
are very compact, the native form is much more common than
in 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 one to one and a 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-
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cult to determine this with certainty. I 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
consequence of physical diflicultics connected with the present
condition of the country.

"I'he native copperis frequently free from all foreign matter,
and is as completely malleable as the most perfectly refined
copper, but it more usually contains disseminated particles of
earthy minerals, chicfly quartz. I have not been able to de-
tect the alloy of any other metal, in a single instance.

The fatigues and exposures of the past season, have so far
impaired my health, that, as yet, I have been unable to analyze
as carefully, as could have been wished, the several ores fur-
nished by the mineral veins of the npper peninsula, but suffi~
cient has been done to show satisfactorily that the copper ores
are not only of superior quality, but also that their associations
are such as to render them easily reduced. Of those which
have been examined, embracing nearly the whole, (and not in-
cluding the native copper,) the per cent of pure metal ranges
from 9.5 to 51.72, and the average may be stated at 21.10.
Associated with some of these ores, I have detected a metal,
the character of which remains, as yet, undetermined.

Were the analysis of the several ores of copper sufficiently
perfected. I should deem it unnecessary to lay them before
you at this time, for with what is now known of the district, it
is conceived, the result would lead to erroncous, rather than to

vcorrect conclusions.  The analysis of separate masses of ore,
no matter how much carc may be taken to sclect the poor as
well as the richer ores, for the examinations, will usually be
far from giving the average per cent of what would be the
product when reduced to practice. I have, in order to arrive
at safe conclusions, not only analyzed, but also assayed many
of them, but when we come to consider what constitutes the
true value of a vein of copper ore, we will perceive why it is
unsafe to judge of the whole by the analysis of small portions.

By reference to the previous statistical table of the product
of the copper mines of Cornwall, it will be seen, that the ave-
rage produce of the ores since 1771, has never exceeded 12
per cent of the metal, and that from 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 considerably below
this, the largest average per cent of any single vein, in that
district, it is believed, has never been over 20 per cent, and it
should be borne in mind that this average is taken after the ores
have been carcfully freed from all the rocky and other 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 an.d
smelted, rather than upon its purity or richness. Upon this
point, with respect to our own mineral region, public opinion
would perhaps be more 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 shO\_N
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 lead 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 excite 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 uscless to pursue them, or so associa-
ted 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 eventval 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
cxpect to sec this done but by the most judicious and econo-
mical expediture of capital, at those points where the pros-
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 been working for the last twenty
or thirty years, if the necessary documents could be obtamgd
from those who arc interested in withholding them, would dis-
pel the delusion which prevails on this subject, as well as check
that roinous spirit of gambling adventure which has been pro-
ductive of so much misery.”* And if these remarks will ap-
ply to a comparatively small district, which has been explored
and extensively worked for centuries, with how much more

* Hawkins on the tin of Cornwall.
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{ox;(églirlaézsg thxc]ay apply‘ to the mineral district of our own state.
thovo Whoym. oh;neﬁml: desire to throw obstacles in the way of
those who | 1ght wish 10 engage in the business of mining this
e, at such ll.me as our government may see fit to permit it
but I would simply caution those persons who would enga :
in this business in the hope of accumulating wealth sudd%n%e
and without patient industry and capital, to look closely beforz
the step is taken, which will most certainly end in disappoi
ment and ruin. d 1 lsappoint:
The extreme length of what I have denominated the mine
ral district, (within the limits of Michigan,) may be estimat ni
at a fraction over 135 miles, and it has a width varyin fa ;
one to six miles; but it must not be imagined that minerfl vr(_)rn
oceur equally through all portions of it, for sometimes e}gs
many miles together, none have been noticed, and the situz;.tior
of the country is such as to render it probabfe they never wiﬁ
be. The range and course of the mineral district has been
i?;[)gi?nfd as tb(; rendler it unnecessary to say more upon thsiz
: , to enable such person ish to exami
directly along its comp{)ete ]ensgz;?].may ish to examing, to pass

T have thus far omitted to allude particular
mass of native copper, which has beé)n 50 lo];g]ing%vflhfo ]:;ﬁ
in the bed of Ontonagon river, lest perhaps this isolated m ;
gnghltdl?etcpnfounld}fd with the products of the veins of the ;Sis
eral district.  That this mass has once o i in
some of these velns is quite certain, but i’tccigprlxicsizva ]gg}gitin
separated from its original conncction, and appears siﬂll) ] y
loo%clzjtransportcd bowlder. byasa
e attention of the earliest travelers i
mass of metallic copper by the natives of t}?‘ezaioifiid ta(l)n:ih!:
11‘:15 been repeatedly described by those who have v§i7;ited 3[
T'he mass now lies in the bed of the westerly fork of the OI :
tonagon river, at a distance which may be estimated at 26 mil s
by the stream, from its mouth. Theé rugeed character of tixs’
country is such, that it is but rarely visi?eta, in proof of Whicl(:
I may state, that upon my visit to it, during the last year, I
found broken chisels, where I had Jeft them on a previouys visit
nine years before, and even a mass of the copper. VvhichSIE
that time had been partially detached, but which, for the Wazt
of sufficient implements, I was compelled to abandon, wa,
found, after that interval, in precisely the same sit ti n
which it had been left. ) Srhenn
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 rock ,
matter being bound together by innumerable string,s of metal)f
but a very considerable proportion of the whole ig copper, in
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a state of purity. The weight of copper is estimated at from
three to four 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 veins 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. ‘

The occurrence of carnelian, chalcedony, agate and ame-
thystine quartz, in the amygdaloidal portion of the trap, has
already been noticed, and these minerals are considerably
abundant. They frequently possess very great beauty and
perfection, and when ground and polished, they may be used
for all the purposes to which those minerals are usually appli-

ed.
Minerals of the Upper or Grey Sandstonc.

Though the upper sandrock is largely exposed along that
portion of the lake coast known as the Pictured rocks, rising
10 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 travelers, supposed to indicate the existence of import-
ant minerals in the rock; but the coloring matter of these bands
is merely superficial. 1t chiefly consists of the oxyd and car-
bonate of iron, with occasional feint traces of carbonate of
copper, both having been deposited from waters while trick-
ling down the cliffs, the same having previously percolated the
rock. ,
No mincral 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 exireme,

Vol. L 67
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and that, both from jts high northern latitude and the rugged

and broken character of its surface, it could never admit of the

successful application of agriculture.  This impression Is, in
great part, a mistaken one; for, while much of the country is,

as has been supposed, extremely rugged, often presenting 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 boisteroys lake, yet, as I have already
shown, a large part of the upper peninsula is far from present-
ing a rough and mountainous aspect; and wnuch of the interior,
at some distance from the lake shore, presents situations that
are not only sheltered from the severity of the winter, byt in
soil and timber are wholly of a different character from what
has been represented.
Much of the wrong impression which has been received,
with regard to the timber ang agricultural character of the
country alluded to, has, no doubt, arisen from the circumstance
that a judgment has been formed of the whole distrint of coun-
Iry, from the appearance of that part of it which lies more
immediately upon the lake shore; and in fact. were we 1o form
our estimate 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 4 very unfavorable opinion of
the value of the country, in an agricultural point of view.
Along that portion of tha 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 fittle else than an almost unbroken succession
of rocks, bare, and worn by the fury of the lake, and the coun-
try, as seen from the water, appears to be occupied by an al-
most countless succession of irregular knobs, either nearly des-
titute of timber, or producing only a fow stinted yellow pines
and firs, or a growfh of worthless poplars; while the southern
shores ol the upper peninsula, upon Lake Michigan and Green
Bay, though diflering in character, present a scarcely less for-
bidding aspect, in general, when viewed from the lake.  But
these unfavorable Impressions are almost wholly, or in 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 ex-
tensive district under consideration, has been already laid before
you, under the head of « topography of the upper peninsula.”
It may be remarked, in generai, that sand is by far the predo-
minating soil throughout the entire district, A soil of this des-
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rription prevails over the north-easterly or sandstone poxitxon
Lfllthc upper peninsula.  This district which, as has been alrea-
Zy described, consists of extensive Ievfel p]fateal:s or S:zilipf}fé
i cient ir laritics of surface to prev
with scarcely sufficient irregu 1o o, prevent thy
{ i | rshes, may be said to be tim s
formation of numerous marshes, may o oo Hinbered,
i y roporti rith the several varieties
in the largest proportion, wi © er
greens, anbiona which hemlock, cedar and firs gl(éatlyit:tlb(gléca_
z(j)onsidcrable Norway or pitch plf)e'ls i_me:rsgelse I;t;):V oea
i - ite pi though in limited quantity.
sionally large white pines, antity. s
ion, neverthele rehends many extensive tr
region, nevertheless, comp i 2 0 the
i these trees are frequently
ar maple, lying in body, an :
f;r%re sizel. Several species of oaks are also occasionally mi:
with Upon the whole, much of th1sl por?on of.th?tgf‘:;];n;ﬂr-
is bef ants of settlers for agricu
is better adapted to the wan . e e sttty
. ight, at first view, be supposed, an y !
D e g f producing those crops which are of
relied upon as capable of producing o [ops which are.
i cat, m small quantity,
> most importance to the scttler, ‘ y 10
fgbsa?qd Zo halve been raised upon Grand Island, mda spot exg;z;zti
rigor rthern climate, and some sp
he utmost rigor of that nor some s
2? }ngian corn rr?ay, no doubt, be successfully cultivated in the
st sheltered situations. ) .
m?fhe south-easterly portion of the glpper 13e111ns1u13;peprll::cl));éi§;g§
- limes district, has a soil more near y
the lowcer limestone district, ! aa roaching
rav bbles composing which are chiefly
to gravelly, and the pe I p ave chiefly ce-
i : : tcropping edges o
rived from the northerly outere g 3 of 1 rocks.
is soil, i seque tains much more calcareous mat
This soil, in consequence, contair : cous matt
hov ribed, which adds greatly to its y-
than that above described, e ! rtility,
ay soils may be s
BE: ccur to a very limited extent, and claj ; ¢ sald
flhb}is ;C; oeneral, rare throughout the district under conSIder}‘;l
;?onv lBgach and sugar maple are abundant throlughaug'rt he
mrt.ion of the district describedd, mixed beth h‘cnrgkzﬁg a‘r}:’hofecoi‘
Gy 1 istric red to as embraci e
The hilly district, referre emb: N of
ion - peninsula which lies west of the mou
nsula whic
that portion of the upper peni Hios westof the mouth
river h broken by ranges of knobby
of Chocolate river, thougt A ; by and
ills, is ver from being wholly or even g
often barren hills, is very far g . en gene-
i , d gently undulating valleys,
rally sterile; for the broad and gen
i‘iib};d as o’ccupying the mtervemng] spac.i:s fbgtv‘{(eegcghae;s
- Y i : soil of dark,
ranges of rocky knobs, have in general a : 1
azléﬁclmm an\dy in max’ay places are covered Wl%oh lz_lrgfe (ll)odxl]ets
- sngar iz ith this timber is frequent-
ar maples of unusual size. Wi . ;
?}f’ fr?t%rmixeg oaks and large bemlocks, and .exteins'we bo%xg:
i : together with occasional pines.
{ the latter timber occur, tog ]
;)treams of this district, whel%e ht‘ll]]ey v}vl%n}c]i t.hn])(l)lsgeht‘;]l:ae‘})ac;]té;r:
7 Ange ills which inc \
lands, between the ranges of hill ¢ the valleys,
ded with all the varieties :
are frequently densely woo N ari f har
i : t deep alluvial loams, X
wood timber, and their banks exhibi leep ;
ggen once b,rought under proper cultivation, Wl}}]l be unelﬁgzg{aad
e . e .
for fertility even by the rich plains of our southern p
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These loams were sometimes observed to be underlaid by a
red clay.  Asa 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 occurrence.

For purposes of lumber, the upper peninsula of our 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 observed
to have obtained to more than medium size, and is not gene-
rally abundant. The Norway pine is found in much greater
abundance and of fair size, but this species of pine is of com-
paratively little value, as an articlc of lumber.

Furs, Fisu anp Harsors or Lake Supkrror.

In the gencral view I have attempted to give of the charac-
ter and resources of that portion of our state bordering on Lake
Superior, full justice cannot be done to the subject without
adverting, however briefly, to the furand fish trade of that,upper
country.

It is well known that the American fur company has for a
long series 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 year 1835, the general depot of the north-west trade
in furs, has been established at La 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
various points in the same region. These all formed parts, or,
as it were, links of that extended and conneccted 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 re-

. gion originally abounded. 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 heen adverted to by travelers and
histovians, that I allude to the subject here only for the sake of
exhibiting more perfectly the present condition of upper Michi-
gan, and to show what is the extent of the inducements held
out to individual enterprize 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 command of capital, and so powerful continues to be the
influence exerted by this company, as to leave little chance of
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success to individual oppositioln, :m(]i the trade must continue
, mainly in its present channel. .
0 'tll‘?)‘e‘ ,tll"lade iyn furs ils, however, very far from bemgfof t}lllat
importance which it was formerly, for _th‘c?m'ount of ; ursou?i
for many years past, been constantly dlmlmshm.g,las tb}e c o
try becomes exhausted of the game, and so rapid ‘]?S een kes
falling off, that at the present time, the amountfoi hu:sv[i)aizh d
by the company, at this station, is scarcely half t a ‘t ieh It
was five years ago. At the same time, many importan o
ges have been introduced by the company in the mafrm(?l (;-
conducting the traffic; the system formerly IJU}‘sued, ] g{ags
ing credits to the natives on goods, sold at extr gvagan}t} }?}I:ltc 5
a course not only unjust in itself, but destructive to d-a its ;
industry in the natives, has been entirely abandoned; go%ls
are now sold at moderate prices, anticipating only rea}s}on{a e
profits, and an equally fair compensation is allowed for the furs.
The company has, furthermore, en'tered;lfull.y iato ths measgf‘ets
of the government to prohibit the introduction of ar O?it _spnth
into the Indian country, and nonc is now elT}ployvef in the
trade; thus cutting off one of the chiefest sources CI)< tmzs'ery
to the Indian population. I could not fail to nonc?1 “d-f 15(1312;";3
my last visit to the country, in 1832, the m_oml‘an socx'ii‘h. .
dition of the Indian population has greatly improved. Is ls
owing, in great part, to the ho'nomblo and actwe{ xtr)loatsuigs
adopted by the company, by which the means of su s1]s Ltlh .
among the Indians has been much increased, m.any}ewc;s ha
formerly existed have been removed, and an entxrelc 131}3? i:
been brought about in their condition, and also to the é}\el Ioho
of the several very excellent and worthy mxssmna}nes, w
have not only both by precept and example, been the fm‘ﬁa‘.ns
of introducing among them the meliorating lqﬂucnc(fﬁ of c 1lsl;
tianity, but have laboriously devoted their life to this ““wor
r of love.”
anél‘%ﬁab%merican fur company also, at an early day, tu}l;ned
its attention to the fish of lLake Superior, and 1\1lfhey [a\{fe
since engaged largely in the business of fishing. da?g{ 1}1: -
breeds and Indians are employed in the business, an bxs as
also operated favorably upon the natives, and no ;lio_u t c%q—
tributed largely to the improvement observable in their CO}?‘ 1};
tion. Fair, if not high, wages arc paid the Indlags, Wh‘lggh
operates as a stimulus to industry, nor can we award too 11{?
praise to the equitable course pursued by the company in this
mafﬁtael;e Superior abounds in trout, white fish and Sl?kgW;t,*
the two former of which are larger and better flavore tllan
any that are taken in the more southern Watfz}’s, and ti;ek at:
ter fish has been rarely taken at any other station on the lakes;

* An undescribed species of the genus Salmo.
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the consequence 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 1he 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.
Two vesscls have been hauled around the rapids at the Saut,
for that purpose, and as the fish arc abundant, there is 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,
s0 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 mportance of that great
region; and when this shall have Decn done, we may expect
to sce all the resources of our upper peninsula fully apprecia-
ted and made available,

Directly connected with this subject, is that of the harbors
on the southern shore of Lake Supcrior; for while such a field
lor enterprize is opened in that region, it is of cssential im-
portance to know what arc the facilities it affords for the safe
navigation of the lake. Six vesscls are already navigating its
waters, in the prosccution 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 extreme breadth
of the lake does not fail to afford an extraordinary facility in
its navigation, by allowing a great extent of sea room, and
thas 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 American fur company at
is present station, is deep and completely “land-locked,” and
for safety and convenicuce could not be excelled. The same
may be said of the natural harbor afforded by Grand Island and
the neighboring shore. Both these harbors have long been
known and appreciated, and more convenient 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
conveniences for permanent stations,

I'was enabled, during the past season, to effect a partial tri-
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angular survey of several points upon the coast, which seemed
to promise advantages as harbors for vessels; and the ‘dcpths_
of the water were uniformly taken, also, at the mouths of
streams. The result shows that, although the number Qf pla-
ces offering advantages for secure harbors is somewhat limited
along a part of the coast, yet that portion of the coast of our
state lying upon Lake Superior, may be said to bold out as
great facilities, in this respect as any equal extent of coast up-
on the lakes. It might be supposed that Keweenaw 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 rocky coast are found
occasional inlets into large bays, stretching bebind the extreme
outer barrier of rock, and these are almost uniformly deep and
completely sheltered, and at some future time, may, with little
or no expense, be converted into a scries of complete and per-
manent hatbors.  Onc of these bays or inlets, distinguished on
the map as Copper Harbor, was surveyed by a series of trian-
gulations and soundings, and was found to afford a bay, con-
venient for anchorage, about two and a half miles in length,
stretching parallel to the coast, and having a depth of from ~f1ve
to seven fathoms, and the entrance to which has an uninterup-
ted breadth of three quarters 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
ease of access they will allow to vessels which are exposed
“off the point,” must cventually become of very great impor-
mnficnatural harbor, of similar form to that above described,
occurs upon a part of the coast east from the Pictured roc.kﬁs‘,
and in which the place of the cliffs of rock is supplied by clé 8
or spits of sand.  The bay here formed, behind the outer bar
of sand and gravel, has a length of two miles, with an aver:z:i%e
depth excecding six fathoms, 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 as thatTahl)and-
ing might be effected without aid from the boats. "The gn-
trance into this bay has a width of three-fourths of a mile, but
a bar of sand stretches across it, Whicl_l would, at times, 1n it
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.
Safe anchorage for vessels may also be found in Keweenaw
bay, a deep cxpanse of water, on the easterly side o(g Kewee-
naw point, and which stretches for many miles inland.




536 JOINT DOCUMENTS.
PROGRESS AND CONDITION OF THE SURVEY, &e.

Notwithstanding the very many 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 season 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 mineralon}; of
that interesting region, was considerably more than we had
rcason 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 carly part
of the season, in the upper peninsula; after which, they return-
ed to carry forward the gelogical and topographical surveys
of the lower peninsula. I was also accompanied, during a
small portion of the scason, by Mr. Frederick Hubbard, who
actc'd as special assistant, and who has embodied a small, part
of his numcerous observations in the form of a report, which is
hereto appended. ’

The survey of the lower peninsula is mainly completed, but
there arc some few spaces, both in the geological and t"apo-
graphical portions of the work, which require to be filled up
before the results can be fully Iaid before the public.

The drafting of the topographical portion of the survey, has
advanced steadily towards completion, and the several co,unty
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 appro-
priation will be necessary 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-
cd to us by the citizens of Mackinac, Saut de Ste Marie, and
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La Pointe. 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, received
much that has ministered to our comfort.

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

DOUGLASS HOUGHTON,
State Geologist.

Report of Frederick Hubbard, Special Assistant.
Utica, N. Y., November 20, 1840.

To Dovcrass Houeuron, State Geologist :

Dear Sig—I 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 ex-
pedition 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
attention, no regular survey ever 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 promi-
nent points of the coast have been fixed by celestial observa-
tions, and with suflicient 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 oar 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 circumstan-
ces of the expedition allowed. The ordinary lunar method, as
practiced by navigators, is not susceptible of sufficient accuracy
to be of service in a case of nicety.

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

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

Vol. 1. 68
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Table of Latitudes.

) Ste Marie Riviere.
W. side Drummond Island, (encam’pt, May 27,)/45° 58' 26" N
E. side St. Joseph Island, May 28,) "l16° 16' 45"
Pt. aux Pins, Little Lake George, 46° 32' 29"
Saut de Ste Marie, (head of rapids, 46° 31’ 8
Lake Superior.
White fish point, 46° 45' 18"
Grand Marrais harbor, 46° 40’ 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 Keweenaw point, |47° 24’ 32"
Mouth of Ontonagon river, 46° 57" 5"
Mouth of Montreal river, 46° 41' 19"
Village of La Pointe, Madaline Island, 46° 44' 31"

Variation 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 thc;
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 measuered 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 resulls of any experiments on this subject, now before
me, I 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 deflec-
tion n passing westward, and at the same time that the incre-
ment 1S not i proportion fo the westing but is in a decreasing
ratio, the distance between the lines, conrecting the points of
the same variations, being greater as we recede from the line
where the direction of the needle is due north.

From the obscrvations in Riviere Ste Marie, it appears that
the line of no variation passes through that strait, crossing
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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 attracted the atten-
tion of the scientific world.
By marking upon the map the points of 1, 2, 3, &c., degrees
of variation, and drawing through them lines parallel to the
line 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 differences
are by far too great to be attributed either to errors in obser-
vation, to diurnal variation, or to the effect of atmospheric
disturbing causes. I know not what influence the general to-
pography 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 extent
of sea, on the onc hand, and of a mountain range upon the
other. It might be suspected that these irregularities were
the result of local attraction of metallic veins, or of some un-
known disturbances in the more immediate vicinity, did they
not always occur where they seem to have an obvious connec-
tion with the circumstances 1 have mentioned. In all these
cases there is a deflection of the needle towards the open lake,
tending, when the land lies to the west of the place of obser-
vation to increase the amount of easterly variations, and the
contrary. ‘Thus we find, about the Riviere des Morts, where
the trend of the shore is northerly, at the several points to the
east of the Keweenaw peninsula, and at the village of La
Pointe, lying to the eastward of a high range of hills upon the
mainland, a too great deflection towards the cast, as if the
needle were actually affected by some repulsive influence ex-
isting in the land, or a contrary principle, in the water. One
or two instances occur, where the attraction is to the west ap-
parently from a similar cause.

Whether this is the true explanation of the difficulty, I will
not pretend to decide. The subject is one that merits inves-
tigation, as having some bearing upon the science of terrestial
magnetism, many of whose principles are as yet enveloped in
mystery.
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