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1*(’gi0n of the lakes probably caunnot be satisfactorily detep
mined. It may be competent, however, to suppose that thes.
apparent “lake ridges” were the boundaries of the ancient sez
formed during intervals of rest in the upward tendency of ty
land. The comparatively quiet state of the elements, and ch
greater length of time for which the waters covered the extent
described, will satisfactorily account for the uniformity of
surface which characterizes the country bordering on the
present lakes and those vast plains of the west, which were
subjected to the same influencing circumstances.

There ave, however, some reasons for concluding that a part
at least of this area was occupied by fresh water, and to thig
supposition we shall advert hereafter.

There also exist strong reasons for supposing that the relg-
tive levels of the land did not everywhere remain the same
or that disproportionate elevations took place. Thus appeari
ances warrant the supposition that at several points barriers
existed to that free communication which I have assumed of
the water of this inland sea with the Atflantic. 1f we suppose
ﬂ](? great Appalachian range of mountains, at any of the
points where it meets the St. Lawrence, to have Onc:% formed
a barrier 1o that river, a communication through from the
ocean in that direction would have been cut off. The “uplifts”
at Little Falls, which rigse 147 feet higher than lake Erie, and
the “highlands” of the Hudson might also have interposed, bar-
riers to an outlet across the state of New York. A single
communication only would then exist with the ocean, viz:
through the valley of the Mississippi. That the lakes Onc:e dis-
(‘:hzu’ged their waters in this direction, such additional evidence
is furnished by the appearance of the country, that in this our
ar‘gu.ment, but serves to add confirmation to the general
opinion.

There is further reason to suppose that a barrier has existed
across the strait of Mackinae, cutting off lake Michigan, and
perhaps lake Superior, from the lower lakes. Now if we sup-
posed that the erection of this barrier, or the continnance of
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that elevatory movement, closed up the communication by way
of the Mississippi valley a body of water would remain, filling
nearly the whole “basin of the St. Lawrence,” and receiving
constant accessions from the streams which discharge into it.
At this period, we may conclude the rocky barriers of the
Mohawk and Hudson, unable to resist the enormous pressure
of the accumulating volume, gave way, discharging the surplus
waters with tremendous violence, and thus opening a passage
for the present great channels of water communication with
the ocean, through the state of New York.

Subsequent to this event, the continued uplifting of the
land, or the bursting of the barrier of the Alleganies, opened
a passage for the waters through their present outlet of the
St. Lawrence, when lake Erie and the upper lakes subsided
to about their present levels. Then, for the first time, their
accumnlated waters, confined by the valley of the Niagara,
rushed over its “wave-worn preeipice”, producing that stu-
pendous cataract, which now seems likely, for ages, to emit
its nneceasing thunder.

The “lakeridge”, of New York, may be considered as the
shore of Ontario, after this parting of the lakes had taken
place, and must necessarily be of subsequent formation to those
of lake Brie. A still further progress of the elevation after-
wards, alone, would reduce that lake to its present level, with-
out affecting the levels of the upper lakes.

1t is not our design, nor would it come within the scope of
this report, to discuss the prime causes of these great changes.
We rest here on the assurance that it involves no prineiple
which a geologist, at this day, will deny. A fact is mentioned
by Prof. Emmons, in the first geological report of New York.
which has so immediate a bearing on the principle here made
use of, that I cannot refrain from alluding to it. It is this—
“That the waters of the St. Lawrence are declining, or do not
appear at so high a level now as formerly, or, what is about the
same thing, the country is rising.” “The possibility of such
a change,” he justly remarks, “can no longer be doubted, since
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it is clearly proved that portions of the continent of Europe
are now undergoing the same change. Norway is gradually
rising, and Greenland is gradunally sinking.” Similar phg.
nomena are also taking place on the western coast of South
America. Other facts relevant to this subject might be intye.
duced, connected with the earthquakes in the Mississippi val
ley, had I not been already enticed to greater length than may
seem called for in this place.

It may be added, that the unusually marked character of the
ridge on the west end of lake Krie, is a consequence of the
even surface and extent of the limerock, and its overlying
clays, which here form its base. It may be doubted whether
any similar ridge, at least so distinet, may be traced over the
more broken country which circumscribed the eastern limits
of the waters in New York.

LAKYE ALLUVION

The facts and suppositions above stated, lead to several
important conclusions in determining the alluvial deposites of
the peninsula.

Under the name of diluvinm, were classed all those alter-
nating deposites of sand, gravels and clays, which envelope
the upper rock formations of the peninsula. As we descend
from the more elevated interior, and come within that avea
which T have supposed circamscribed by the waters of the
ancient lakes, a different character of surface and of soil, pre-
vails. The great deposit of blue and yellow clays, since they
underlie and extend beyond the ridge, must be of a date
anterior to the era under consideration. Nor do they seem
to have been mueh disturbed during that Compa,mﬁ\'(elsv quiet
state of the waters. An evident disarrangement, however, took
place among the more loose sands and gravels, which assumed
the character of alluvion; being subjected to a less disturbed
and longer continued action than the diluviums, and de-
posited with fewer inequalities of surface. This alluvion con-
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gists, in the main, of a covering of sand, or of sand ridges,
with the underlying clays outcropping at intervals. Boulders
o thinly dispersed, and a few local beds of clay are found,

ar
Most of this alluvion is

like those embraced in the diluvium.
clothed with a dense growth of timber.

Gimilar results from the same cause are found strikingly
exemplified in the state of New York, over an area described
py Mr. Vanuxem as occupying “a portion of Oneida, the
porthern part of Madison, Onondaga and Cayuga, and the
western and southern portions of Oswego.” The area included
within these limits will be found to correspond with that which
I have supposed occupied by the waters when raised to the
assumed level. “Were the whole of this ancient level or
area,” he adds, “stripped of its alluvial materials, we should
find that the surface presented a lake bottom, appearing as
through Ontario and Oneida once had a higher level, their
waters uniting and covering the whole surface.”

Very important practical conclusions are drawn by Mr.

Vanuxem, from these facts.
It is in this elluvion that we find buried trunks of trees,

{he remains of the mastodon, and fresh water shells, and I am
not aware that any of these have been found, under similar
circumstances, in the diluvial deposits.

Instances in our state, though rare, are all confirmatory of
the position assumed. Bones of the mastodon were two years
since found on the Paw Paw river, in Berrien county, beneath
twelve feet of sand and gravel. A few of these are preserved
in the state collection. In the same manner, trees may be
seen imbedded in the gravel which overlies the clays on St.
(lair river, at the foot of lake Huron, and at a depth of ten
to twenty feet from the surface. The discovery of fresh-water
shells under similar conditions, has been made in Saginaw
county, and elsewhere in this state, and in the Niagara valley,
at a height far above the present stream.

We do not by any means consider these facts conclusive
that this inland sea was one of fresh water, nor do we see
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much difficulty in the way of so important a conclusion, It
such was the case, the barriers which cut off the influx of tpe
ocean must have existed during the quiescent state of the
waters. For, had the present passages to the ocean been thep
open, no such accumulation of fresh water could have takey
place; but we must necessarily suppose the inland sea to haye
been at the same level with the briny Atlantic. Assuming oyp
theory of the erection of these barriers, as proposed above, we
may then conceive the uplifting of the continent to have heep
still in progress, until the whole became elevated far above
the influence of the ocean, and could receive accessions only
from fresh water streams.

In conclusion of this subject, the aspect of the surface
throughout this region, seems to indicate three great eras since
the formation of the newest rocks:

1st. After the elevatory process had commenced, and land
appeared above the surface of the ocean. At this period many
of the secondary and tertiary rocks were removed by the agi-
tation of the waters, and the whole covered with that mass of
disruptured fragments of rocks of all ages which constitute
our diluviums.

2d. When the upheaving force became stationary, at long
and successive intervals, or when the elevation of mountain
‘anges had erected barriers against the influx of the ocean.
During this period lake alluvions would be forming over the
area then occupied by the waters.

3d. The era of the present levels; which commenced after
the increasing pressure had burst passages successively
through the opposing barriers, occasioning sudden subsidences
of the waters.

Thus we may suppose that the lakes assumed their present
forms in successive order, beginning with the most elevated,
until finding their final passage through the St. Lawrence, the
chain, as now existing, became complete.

Thus, (whichever agssumption be correct,) the “lake ridge”
becomes a record of one of those great changes which the sur-
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face of our world has been ever undergoing, to fit it for the
pabitation of man.

The extent of the district gone over during the season’s
gurvey, has compelled me to confine this report, in the main,
to general observations. No apology, therefore, it is conceived,
will be necessary, for the omission of the innumerable details
collected, very many of which might be deemed of practical
importance, and which are fully laid before you in the returned
field notes.

BELA HUBBARD,
Assistant Geologist.

INFORMAL REPORT OF PROGRESS
(From manuscript collection, University of Michigun)

Office of State Geologist
Detroit, Dec. 16, 18}0.

To his excellency Wm. Woodbridge.

Sir,

In fulfilling the duties that devolve upon me as Geologist of
the State of Michigan, I have the honor to transmit the accom-
panying, somewhat informal, report of the general progress
that has been made, during the past year, in the department
over which T have been placed.

At as early a day as the scason would permit, accompanied
by the two assistants attached to the department and an
additional force of nine men, 1 proceeded to the survey of the
northern or upper peninsula of our State. The unexplored
and unknown condition of the country rendered it necessary
virtually to add a third assistant to the corps, and this third
assistant was placed in charge of the instrumental observa-
tions, for the determination of geographical points, topography,
cte,, ete.

These assistants accompanied me only until the whole party,
either separately or together, had completed so much of the
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work as was required to be done immediately upon, or only
a few miles from, the coast of Lake Superior. 8o soon as this
had been accomplished the condition of the surveys in progregg
upon the southern or lower peninsula rendered it imperiously
necessary that they should return, in order to complete, dm-ing
the working season, as nearly as the circumstances would
permit, the surveys of this district.

After the departure of my assistants I carried forward the
work in the interior of the upper peninsula, and continued
assiduously engaged until the severe fatigue and hardships
to which I had been exposed had so far impaired my health ag
to render me wholly unfit for duty. I accordingly suspended
the surveys of this district after having spent nearly five
months of the most excessive labor in it, and during which time
I had been almost constantly exposed to all the vicissitudes of
weather, and for nearly three months, in consequence of the
impractibility of transporting them, mostly without either
tent or blankets. The fall storms had alrcady set in, and the
sufferings were much increased by constant exposure to wet
and cold.

Much expense, trouble and delay had been looked for in
transporting provisions, men, ete. from point to point upon
Lake Superior, and particularly so in reaching Isle Royale and
the north shore of the lake; but in this T was agreeably dis-
appointed for the agents of the American Fur Company, with
a kindness which appeared to know no bounds, not only made
all arrangements in their power 1o facilitate my operations,
but also In many things anticipated my wants. Through the
instrumentality of the company 1 have been enabled to accom-
plish much that otherwise could not have been done, and the
manuer in which the assistance was given, has not only
placed me individually, but also the State, under the deepest
obligations to them.

The surveys of that portion of the upper peninsula extend-
ing from pointe Du Tour of Lake Huron to Chocolate River of
Lake Superior and south to Lake Michigan have been so far
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completed, that the geology and general topography may be
catisfactorily defined and delineated. The geology of this
district is simple, involves but few obscure points, and in an
economical point of view, when compared with the country
lving west of it, is of little importance. Nevertheless its
valuable sand and lime stones are deserving of very great con-
sideration. The general face of this district of country is
Jevel, though there are several ranges of regular and unbroken
pills stretching through it. Tts greatest absolute length as
reduced from astronomical observations, is a fraction over
176 miles. This estimate is made from point du Tour to the
mouth of Chocolate River, and does not include Drummond’s
island.

West from Chocolate river and extending to our boundary
line at Montreal river the character of the country is com-
pletely changed. Instead of the level or gently undulating
country, constituting the easterly portion of the peninsula,
we have a series of ranges of rugged and broken hills with
beautiful intervening valleys.

With this change in the general aspect of the country, the
geology undergoes a corresponding change, and both topog-
raphy and geology become exceedingly complex and difficult to
apravel. This district which has a length of very nearly 147
miles, and an average breadth which is roughly estimated at
40 miles, embraces all the rocks that are rendered so highly
interesting by their mineral riches. It should, however, be
stated that only a small proportion of the rocks in this district
belong to those which are truly metalliferous, for although the
metalliferous rocks are believed to traverse very nearly, or
quite the whole length of this district, they only make up a
small fraction of the total width.

South of the country last alluded to, is a wide area that
remains unsurveyed and of which but very little is now known.

The chief of my own labors during the past season has been
devoted to surveys in the metalliferous district before alluded
to, but with the utmost of my powers I have only been able
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to accomplish a portion of this arduous and difficuly task.
The imperfect knowledge which was possessed of the geograph.
ical features of the country, rendered it necessary first tq
settle with accuracy several important points 1o serve ag 4
basis for the geological survey which was to follow. Aftep
this had been accomplished I proceeded to a survey of the
several groups of rocks in order to define their area, thicknegg
and relative position; a task more difficult than any I had ever
been called upon to perform, and upon the accuracy and fajth.
ful performance of this portion of the work depended hearly
all the deductions which were to be drawn.

When the surveys of the geology of so much of the district
as time and circumstances would permit me to traverse had
been completed, and after having satisfactorily defined por.
tions of the area occupied by the several groups of rocks, to-
gether with their character, thickness, etc. 1 directed my
attention to a minute survey of those rocks embraced in a
portion of what may be denominated the mineral district; a
group of rocks which had been defined in the previous surveys
I had made.

The precise extent of the mineral distriet I am unable at
this time to state, since the surveys have not extended through
its whole length. The district iy long and narrow, at times
approaching near to the shore of the lake and again stretch-
ing into the interior a distance of twenty-five to thirty miles.
The width varies from one to four or five miles, and its length
will probably exceed one hundred and twenty miles, though
there may be considerable portions of this so situated as fo be
of no practical value. These observations are only intended
lo convey to you a very general idea of the extent of the
region, and can only be considered as an approximation to the
precise length and breadth of the district.

The minute examination of the mineral region has devel-
oped resources very much greater than had been supposed to
exist, and those which are of such a character as it is con-
ceived will not only add very much to the future settlement

GEeoLoGICAL REPORTS 477

and prosperity of the upper peninsula, but also the state as a
whole. The chief of the important minerals that occur in this
district are the different ores of copper; which are found in
veins traversing the rocks of the mineral region; and these
veins are of a width which will not suffer by comparison with
veins of a similar character in any known mining region.
Upon the whole (while I would carefully avoid exciting any
anfounded expectations among our citizens, and caution them
to avoid engaging in wild schemes with a view to gain sudden
wealth) the examinations and surveys which have been made
would serve fully to justify the conclusion that this region of
country will prove a continued source of wealth to our State.

But little, in fact almost nothing has, heretofore been known
of what in reality constitutes the true mineral region of the
upper peninsula. Loose pieces of native copper were occa-
sionally picked up in the vicinity of Lake Superior and this
lead to the general belief that the metal existed in quantities
in that region, but nothing definite was known upon the sub-
ject, for the reason that nearly the whole of the metalliferous
rocks are situated in the inlerior, and in those rugged districts
which heretofore have scarcely been visited by whites, and so
lit{le resemblance do most of the ores which oceur, in the veins
alluded to, bear to the native metals, that the Indians would
scarcely detect them.

Very extensive collections of minerals from the mineral dis-
trict have been made, but time has not as yet permitted much
progress in the analysis of them; and in fact the analysis of
these minerals if faithfully performed would occupy several
months of constant labor. I am now busily engaged upon this
portion of the work.

Tn addition to the ores of copper, several other ores of
metals ocenr, which may possibly prove to be of practical value,
but of this I shall be unable to speak definitely until further
progress has been made in the analysis.

Much yet remains to be done in order to devellope fully the
resources and capabilities of this interesting and important
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district of our state, and the surveys should by all means he
made to cover that district to the south of that which hag been
already examined. TIf properly examined there can he no
doubt but capital for permanent investment would flow into
the country, while many of the wild and hazardous explorg.-
tions for minerals, by visionary men, would be prevented.

The mineral district of the upper peninsula, so far as has
been examined, is made up of a series of rugged hills, or low
mountains, with intervening valleys sometimes of considerable
width. The soil of these valleys is mostly of a superior quality
and is well adapted for use for the purposes of agriculture
and with a climate far less rigorous than is commonly supi
posed. In fact the opinion so prevalent that this portion of
our state, in consequence of its cold climate, will not admit
of advantageous cultivation is almost wholly founded in error,

The operations of the past season, not only in the northern
but also in the southern peninsula have added much to our
geographical and topographical knowledge and of a very con-
siderable portion this has been carried to as great perfection
as the character of the work will permit.

In accordance with instructions from the Hon. Legislature
I have placed so many of the county maps as are sufficiently
advanced to permit it under the hands of the engraver, and
four of them will soon be ready for publication. Some little
delay has occurred in preparing a small state map, as directed
by the act above referred to, which has been caused by the
non-completion of a portion of the survey, but this difficulty is
now in part remedied and the map will soon be ready to be
placed in the hands of the engraver. No steps have as yet been
taken for the disposal of the county and state maps for the
reason that I was desirous to determine accurately the entire
cost, before offering the maps for sale. There can be no doubt
but they may be made to bring a handsome return of profit
to the State. 7

The region of country which has been traversed during the
past season, has been such as to bring me frequently upon the
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poundary line between our State and the Territory of Wis-
consin, and after an examination of the subject, so far as
circumstances would permit, my former impressions are fully
realized, that the boundary as defined is absolutely impracti-
cable.

By giving to the lakes and streams the same name as those
contained in the act of Congress, and filling up some vacancies
which exist, a boundary might be made very nearly in accord-
ance with the original intent of the framers of that act. This
subject is an important one to the interests of Michigan and
most assuredly deserves early attention. [The facts connected
with this subject I will lay beforc you, in a separate com-
munication at as early a day as circumstances will permit. ]

Of the condition of that portion of my duties relating to the
Salt Springs of our State, you are already in general terms
informed, and upon the completion of some of the details con-
nected with the proposals for contracts at the Salt Springs 1
will fransmit a separate communication to you upon this
subject. Nothing has been drawn from the appropriation for
these works for the year 1840. A small amount of expense
has, however, been incurred in keeping the machinery and
fixtures in repair, and for the purposes connected with the
proposals issued for contracts which it will be necessary to
provide for, and since I have no funds connected with this
project at my disposal, some special action will be required
upon the subject.

Since the fiscal year of the Geological department proper
ends on the first of March 1841, it is impossible for me to lay
before you at this time an account of the financial condition
of the department.

The appropriation for the geological survey under the act by
which the board is now organized ceases upon the 1st. of
March next. The whole amount appropriated to the work by
the act referred to has not been expended, but since the
amt. appropriated was to be applied annually nothing can
be drawn after that dafe.
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The survey is so far advanced towards completion that g
large proportion of the expense that has been heretofore neces.
sarily incurred may now be dispensed with; but in order to
secure to the State the benefit of what has already been done
a sufficient appropriation will be required to enable the de-
partment to fill up some deficiencies that remain in the sur-
veys of the lower peninsula, and at the same time to extend
those of the upper peninsula.

The services of the Topographer will be absolutely required,
for the work on hand in that department will not be closed
and there is now on hand a very large amt. of matter which
has not as yet been sufficiently digested to pass into the hands
of that officer.

The duties of the topographer have been of the most arduous
character and they have been performed with an ardor and
fidelity which deserve the highest commendation. During the
progress of the publication of the maps his services will be
required, and it will be many months before he will be able
to dispose of the mass of matter now on hand.

After the ensuing Ist. of March the services of the other
assistants in the department may be dispensed with, as may
alsc a very cousiderable portion of the contingent expenses.

‘While referring to the pecuniary portion of the subject, if is
with pride that I call vour attention to the fact that in none
of the thirteen states where these surveys are in progress has
as much been accomplished for the same amt. of expenditure
as in our own. My aftention was called particularly to this
while in attendance upon the convention of geologists of the
several states, at Philadelphia in April last; and afterwards
upon my visit to the legislature of the State of New York, at
which time that body had under consideration a bill for ex-
tending the time of the survey of that state.

The original time specified for the completion of the survey
of New York was four years, but by an act of the last legis-
lature of that state, that time having been found insufficient
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for the completion of the work, was extended two years, thus
making the total term six years.

V¢ have now nearly completed four years of labor in a
conntry which is vastly more difficult to explore than that of
New York and with a force less than one-fourth that of the
fast state alluded to, yet in practical information we are
nearly equally advanced.

The survey of New York is strictly a geological one, while
that of Michigan includes also a topographical survey. In this
respect the character of the works differ, but in consequence
of it the practical value of that of our own State is much
increased, at the same time that profits which will accrue
from this portion of the work, if faithfully carried out, will
replace a very considerable portion of the expense which has
been ineurred during the progress of the work.

The final and connected report which 1 am called npon to
make at the close of my official labor must necessarily involve
not only my individual reputation but also that of the State,
and while 1 would be unwilling to involve my reputation in
connexion with these surveys while portions of the work re-
main incomplete, the State most certainly can not desire the
publication of imperfect surveys. In addition to this there are
a portion of the maps of the several counties in such condition
as absolately to prevent publication until further surveys be
made,

At as ecarly a day as circumstances will permit 1 will lay
Lefore yon a more detailed statement of the true condition of
the Boundary line between Michigan and Wisconsin, so far as
I have been able to determine the same, believing it to be of
vital importance to the best interests of the State that the sub-
ject be adjusted at the earliest day practicable.

1 have the honor to be,
Sine. Your Obt. Servt.
DOUGLASS HOUGHTON,
State Geologist.
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REPORT OF CONTRACTS

(From Documents accompenying the Govrernor's special mes.
sage, relative to the state salt spring lands. Joint
Documents, 1841, No. 5)

Office of State (Geologist,
Detroit, December 26, 1840,
To his crcellency William Woodbridge:

Sir—In compliance with the requisitions of an act entitled
“An act for the improvement of the state salt springs,” ap.
proved March 31, 1840, T have the honor herewith to transmit
for your examination, contracts which have been entered into,
for the improvement of the salt springs at Tittabawassee and
Grand river.

I also send you a copy of the advertisements for proposals,
in order that you may have the whole subject before you. The
contracts were closed with those whose bids were lowest. The
sureties upon the bonds are all personally known to me, and
are perfeetly satisfactory. Some little delay has occurred in
forwarding these contracts to vou, for the reason that it be-
came necessary for me to await the return of the bond of Mr,
Ifarrand from Saginaw, which has but just arrived.

The contracts are believed to contain all the information
which you wished me to transmit to you, for which reason,
further explanation will be rendered unnecessary.

I have the honor to be, sir,

Your obedient servant,
{Signed) DOUGLASS HOUGHTON,
State Geologyist.

[Here follow contracts with Lucias Lyon and Tra T. Far

rand]

ANNUAL REPORT OF THE STATE GEOLOGIST
(Joint Documents, 1841, Vol. 1, No. 11)

Office of State Geologist,
Detroit, February 1, 1841.
To the Senate and House of Representatives:

In conformity with instructiong contained in the act author-
izing a geological survey of the state, T have the honor to lay
hefore you, an outline of the operations of the department over
which T 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 T have been exposed in conducting the field
work over the wilderness portions of our state, have so far
impaired my health, as to render it impossible for me to enter
into so minute details as had been anticipated. I regret this
the more, since it leaves many wide spaces in portions of the
present report, which are of much consequence to a proper
understanding of the whole. But since the annual reports are
intended to refer rather to the progress of the work than to
its results, and since the whole will be embraced in a morc
perfect form hereafter, this defect is of less importance than
it otherwise would be.

My individual labors, during the past season, have been
chiefly devoted to surveys connected with the northern slope
of the upper peninsula, and to this district, the chief observa-
tions in this report, will be directed.
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UPPER OR NORTIERN 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
render it intelligible to any person who has not actually tray.
eled over it, is exceedingly difficult. The extent of these geo-
graphical inaccuracies is much greater than would at first be
supposed, for scarcely a single feature of the interior is given
as it actnally exists; mere brooks are magnified to rivers, and
again those streams justly deserving the name of l‘i\'m's/, are
cither 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 as scarcely to be recognized, except in their most
ceneral outlines.*®

I have already, in a previous report, referred in general
terms, to that portion of the upper peninsula bounded by lakes
Huron and Michigan, for which reason my remarks at {his
time will be mostly confined to the northerly portions of the
peninsula, 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 seme
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 Montreal

“I am happy in being able to except from this otherwise universal charge
(he diitusion bt wectul Kniowledae Tnis than wir oot Tt hoclety 1or
Far a5 the Britisn eondt i consernen. the mng s ey o e

American coast upon this map is faithfully delineated in its gencral outline,
but in minutiae it is frequently deficient.
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river. of Lake Superior, on the west. From Point de Tour, the
direction of the mouth of Montreal river is very nearly north,
Q0° 30V west, and the direct distance does not vary far from
216 miles. This estimate, it will be perceived, does not include
prammond’s Island, which, if included, would add some
twenty 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
widens rapidly, though its width is exceedingly irregular. |1
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 general features of the upper and lower
peninsulas differ so widely from cach 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
apon 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 1 had the honor to lay before you, some
general references were made to the topography of the south-
ern slope of the upper peninsula, which embraced simply those
portions bordering on lakes Huron and Michigan. and extend-
ing from Point de Tour to Menominee river.

Althongh the rocks of the distriet extending from Point
de Tour to Chocolate river, upon the northerly or Lake Supe-
rior slope, belong to an older series than those lying south,
and are different in composition, the general features of the
two districts, nevertheless, bear a close resemblance.  Easterly
from Point Troquois, the country is for the most part flat, or
but slightly elevated, and the near approach of the rock to the
surface so far prevents the descent of the waters as to give
rise to extensive districts of wet and swaly land. Westerly
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from point Troquois to Chocolate river the country is mope
elevated and has a much smaller proportion of wet land,
range of hills, having an elevation varying from 300 to 6og
feet above Lake Superior, commences a liftle casterly from
Point Troquois, and stretches very nearly west, or butl a few
degreess north of west, until the western escarpment again
appears upon the coast, giving rise to the elevated hills of
which the Pictured rocks and Grand island form a part., The
outline of this range of hills has the most perfect regulnrity,
being unbroken and uniformly covered with a dense growth
of timber.

West from Chocolate river, to our houndary lne at Monireal
river, the physical character of the country is widely different
from that of the district before referrved to. This country i
made up of a series of irregular, knobby ranges of hills, that
have a general easterly and westerly dirvection, with inferven-
ing valleys of flat or gently rolling land. These hills not un-
frequently rise to a height of from 600 to 900 feet, very near to
the immediate coast of Lake Superior, and at a distance of
13 to 20 miles south from the coast, portions of some of the
ranges rise to a height of 1,200 1o 1.300 feet above the level of
that Jake. The ragged and broken outline which this district
presents, when viewed in detail, from the lake, contrasts in a
striking manner with that of the country lying east from
Chocolate viver: for instead of the regular and unbroken range
of hills uniformly covered with a dense forest that ocenr in
the latter districts, we have a series of ranges of broken hills,
with knobs not unfreguently nearly or guite destitute of {im-
ber. The escarpments of these hills are sometimes so abrupt
as te render them difficult of ascent.

The only exception to the general easterly and westerly direc-
tion of these ranges of hills, occeurs in that range constituting
the Porcupine mountains. These mountaing rise somewhat
abruptly almost upon the immediate coast of Lake Superior,
at a point 37 miles north-casterly from the mouth of Moutreal
river. and from this point they stretel inland, in a dirvection
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which, for the first thirty miles, i very nearly south-south-
west, after which their course is more westerly, and in the
direction of the sources of the Wisconsin river., The most
eievated points of the Porcupine mountains, near to Lake
superior, attain an altitude of very mnearly 950 feet, but
several of the knobs, at a distance inland, rise from 1,000 to
1306 feet above the level of the waters of that lake.

The valleys, before referred to as separating these ranges of
hills, are uniformly heavily timbered, and by far the largest
proportion of this timber is heech 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 2¢ te 25 miles south from this line. Iistimating this hilly
distriet to extend regularly 20 miles south of a line drawn
from the points before mentioned, the greatest width of the
distriet 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 irvegularities of
the coast, with the numerous deep bays and projecting points
upon the north, together with the irregularities of the ranges
of hills upon the south, ¢ause so great variations in the width

le

of the district, that it is impossible, with the present informa-
tion upon this subject, to estimate the width of the distriet
with any great degree of accuracy. 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, aund
extending to Green bay, the country at first becomes more
level and finally flat, though with several regular and uun-
broken ranges of hills.  In topography and general character
it more nearly resembles that distriet of country which lies
wst from Chocolate river,

Of the district of country lyving between the hilly country
and Green bay, less is known than of any other portion of the



488 Dotrcrass Hovaurox

upper peninsula.  The extent of my duties did not permit
me to extend my examinations very far into it, nor wag |
enabled to obtain any information as to its general charactep

The streams which discharge their waters into Lnk(;
Superior upon its south shore, are invariably short, and \\'itli
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 immenge
body of water is completely surrounded by hills that, at n<;
great distance from the lake, fall away more or less rapidly,
Thus, while many of the streams discharging their waters ini()
Lake Michigan, Green bay and the Mississippi river, have
their sources near to the south shore of Lake Superbr, 80
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 area of country draining into Lake Superior,
comparatively small. ,

The most important of the streams entering Lake Sujperior
upon its south shore and within the Hmits of our Stafe (com-
mencing near the foot of the lake and enumerating west-
wardly), are the Tequoimenon, Train, Chocolate, Death, Yel-
low Dog, Huron, Portage, Fire Steel, Ontonagon, Tron, l’résquo
Isle. Black and Montreal rivers. Besides these, there are
innumerable crecks, which are usually known to vovageurs as
rivers, for this term is applied indiscriminately to all. The
waters: of most of these streams are remarkably {ransparent
and pure, with brisk currents and numerons eascades, and
they almost invariably contain an abundance of the brook
trout, a circumstance which T 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 from
Point Iroguois, has its embounchure about 18 miles south from
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Whitefish point. and near the foot of the Iake. The discharge
i« through loose sands, and there is an average of 4 to 414
foet water over the bar. IMaving passed the bar. the water for
o distance of 710 & miles varies from 10 to 15 feet.

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

The Toquimenon river, with the exception of a distance
of some four to five miles, while passing through the range of
candstone hills before alluded to, is, through its whole course,
a sluggish stream, though at many points having a. strong,
deep cnrrent.  The character of the river in ity passage
through the range of hills referred to, is totally changed, for
it has there numerous chutes and falls, with almost continuons
papids. 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 elevated and overhanging rocks that bound the river upon
either side.

Most of the small streams, discharging into Lake Superior
hetween 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
Superior at a point 14€ miles very nearly due west from the
Sant de Ste. Marie, is a stream of considerable magnitnde,
though in consequence of the loose sands at its mouth it is
difficult of entrance at ordinary stages of water even with
harges of moderate draught, but when once the bar is passed
the stream is found to be deep, and for several miles has a
width varying from 80 to 150 feet.

This stream will be made a point of reference in the strictly
geological portions of this report, for it winds along near the
line of junction of two widely distinct geological districts, the
general features of one being characterized by its ragged and
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broken hills, while the other is not less marked by 18 gener,
fevel or regularly undulating surface. . Reterally
Chocolate river fakes its name from the dark color of i
waters. s

Those streams which occur between Chocolate river |
Keweenaw bay, are, with the exception of IHuron river, ¢ im‘l
. Small ;
though were we to refer to the published maps of this distyi ‘t‘
we would suppose that some of these streams were of very (‘(i ‘
siderable Tength. But with the exception of Iuron l-i\'(:i‘ ‘mll]‘
River Des Morts, T believe they all have their sources in Sl;l‘ll(l
lakes lying along the bases of the elevated hills already ;lp
scribed. These hills rarely recede farther than three 1’(; ﬁ\w;
miles from the coast, and the length of the streams, formin ‘;
the outlets of the lakes referred to, is governed wholly by th(l:(:
features. o h
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 uearly fifty-five mi]v:q
cast, or rather north-easterly, from the western l;uundurv of
the 51:110, at the mouth of Montreal river. Ontonagon xzi\'<x1'
h.as Hs sources in a very great number of nnmnt;ﬁn lakes
situated in part upon the southeasterly spurs of the l’()r(-ni
pine mountains, and in part in the hilly district formed by
the easterly and westerly ranges of hills before deseribed
\\:hi('h ranges, upon this portion of the coast, curve very (‘()11j
sx’dm-:lb]y to the south. Some of the sources of the ()111’(!?1:1;:01\
1'?\'01’ approach very near to the sources of the Chippewa
river of the Misgigsippi.  The great number of small tribu-
taries of the Ontonagon, which are simply the outlets of the
small Takes referred to, are concentrated into two principal
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 mostly mere torrents,
with frequent perpendicular falls, and high banks, sometimes
of precipitons rock. The main stream, from the junction of
the two principal branches to within five or six rﬁiles of the
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jake. is rapid and shoal. but below this, the stream is compara-
tvely still, and with a good depth of water. The mouth of
the Ontonagon river i obstructed by a bar of sand, over
which there is usunally, at low stages, about six feet of water.
The principal rivers west from Ountonagon 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, is comparatively qmall.  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
come of these streams in their descent fo the lake, taken in
connection with the rugged and wild character of the country,
cun searcely be conceived. 1 was particularly struck with the
great variety of picturesque views furnished by Black River,
in its deseent from the clevated country on the west side of
{he Porcupine mountaing to Lake Superior. The stream was
estimated 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 inter-
ruption that the waters for the whole distance may be said to
he constantly white foam. The stream is bounded upon cither
side by banks elevated from one hundred to three hundred
feet, sometimes sloping away from the stream, somewhat
cently, and again rising in mural precipices of rock, separated
from each other by so short distances as to appear searcely
sufficient to permit the passu,g(*'()f the waters of the river.
The most considerable fall does not exceed fifty feet, and
they are usually from ten to thirty feet in height, but their
constant snccession and variety add much to its intferest.
Montreal river is a comparatively small stream, made up
of numerous small tributaries that rise among the ranges of
hills to the south-west and south-east of its mouth. The pas-
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sage of the river through the range of hills near tle lake
gives rise to several very considerable water-falls. as algg t:(;
much rugged and wild scenery.  Almost directly at the place
of embouchure into Lake Superior, there is a perpendienlay
fall of about forty feet. This stream, it will be recollecteq
forms a portion of the boundary between Michigan an(f
Wisconsin.

By the act admitting Michigan as a state into the cop.
federacy, and in which her houndaries are defined, it does not
appear to have been the intention to include within her limitg
any portion of territory lying upon the north shore of Lake
Superior, but in consequence of the peculiar shape of the
coast at that point where the natione? boundary line “last
touches Lake Superior,” at the mouth of Pigeon river, u
direct line to the mouth of the Montreal river, if followed
literally, would throw within the state of Michigan several
small rocky islands, together with a few miles of the south
cape of Pigeon bay, situate upon the north coast. This boun-
dary 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
abruptly 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. The istand has a length of a fraction over 45 miles from
north-cast to south-west, and a breadth varving from 3% to 8
miles.  The most northerly point of the island is very nearly
in latitude 48° 127 307 north, and the parallel of longitude
867 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 coasl, a few miles east from Pigeon river, by a
distance of a fraction less than 13 miles. Isle Royale is sepa-
rated from Keweenaw point, of the south coast, by a distance
of 44 miles, and the elevated hills of this point may he dis
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tinetly 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
admit of a landing, but the south-easterly side, together with
the easterly and westerly ends, arc deeply indented with bays,
which form secure harbors. The north-easterly end is made
up of a series of elevated, rocky spits, with intervening bays.
These spits of rock continue for a length varying from 10 to
1~ miles, with a width scarcely exceeding half a mile, and
altogether 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
¢ne-third the whole length of the island.

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

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

The route of the fur trade to the northwest, 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 PPigeon 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
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north-westerly are reached. The hilly portion of the count

| (o PR . . . ) X I‘ ’
though of exceeding interest in a geological point of Viey ‘
the most desolate that could be conceived o

GENERAL GEOLOGY OF TIE UPPER PENINSULA

The geology of the npper or northern peninsula of Michie
when compared with that of the southern or lower }Awnh“jm“‘
bo;.n's a striking contrast, for while that of the dixtrimmil‘]u
referred to i uniformly regular, with rocks, \\'hi(:ll tl (151
I'fn'vly f‘X])()svd to view, are few and for the most ‘)‘n-;ml]gh'
!mlv disturbed, over large arveas of country, the u >] )(vr "
insula embraces a much greater number of Qr’ocks di:]t ril o
(»\‘e'r a somewhat smaller district of country, and ’:1 ])l)l'ti)m(‘d'
which are so mueh disturbed as to 1"(*1’1(101'7 their deli :’“ .
(*x:-‘(*eding]y complex and difficult. .
. lhe'\vldoly (]Iﬁ(‘]:(’llf] topographical features of the easterly
(md‘ westerly portions of the northerly part of {he :
peninsula would lead the most casual (ll»sor\‘ur 1o iufw“p:)‘w
the geological features of the different districts \\'()”l ]] l]d1
(‘qllmljlly dijtim';‘, and in this he would not be dis;;p]mi::tid )

ave already referred { gy :
of the (‘()111111',\" (u’\"t:;:(;i(l(lia't(\)\'2*2;)(*:'111?;;'(;‘:1r::n?‘}bmkm? ('hf”'“"t”'

‘ , { § 3 wceolate river to
mn‘ bondm'y at Montreal river, and have also attempted {
(d(*hn(; '11'17 general length and Lreadth. This district \\¥lxi((f)1 i:
wsentially made " primary, t V ’ ‘
! ]-Im:\].\vlr;:;l:é“i)(,:;ifnf:I::];;I.S,y?r::;}f an(‘l 11101':111101'11111'(.. rocks,
. " ‘ ks, usually occupying the
valleys and out boundaries, may be estimated to cover an ares
cqual to 1 little ore than onefourth of the \\']10’1(1((”“1](’(1!
upper peninsula. To the east and south of ﬂ;is di\*lyri('i ﬂl(x
rocks are wholly sedimentary, consisting of a w]'ie\: of s i
stones, limestones and shales. ( ‘ oo
f-m.\]\lllarilj(: ‘\w\\ f};fr(fudfﬂ;ﬂlg t,h,e ]f)(‘;l,] details of the separate
| 18 more intelligible, T will first deseribe in veneral
terms the {'(;(‘ks occurring in so much of the p(*ninqul‘lhw 1 ( :
been examined, together with their general e\"rvm‘ 'l(‘h(i: l'j““

> . s will

1tion
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necessarily involve a repetition of a very small portion of the
peport last made, upon the subject of the limestones of the
«onth and east portions of the peninsula, but since the exami-
nations of the past year have enabled me to add another nem-
her to the limestone group, and to define with more certainty
its outline, 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 chiefly
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 fre-
quently appear upon the coast north westerly, nearly as far as
IIuron river, and the Huron islands, off the mouth of IIuron
river, belong to the same group. West from Iluron islands
no rock appears upon the coast which, in a striet sense, 1
should regard as primary. The rocks of this group arise upon
or near to the coast, in irregular and broken ranges of hills,
{o a height varying from 300 to 700 feet above the waters of
the lake, and these hills, or ranges of hills, are continued in
4 south-westerly direction. 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 Poi-
cupine mountain range, is made up of rocks belonging to the
primary group, but its precise limit here has not yet been

determined.

2. Trap Rocks—Flanking the primary rocks already de-
seribed 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
hundred feet above the lake. They are more regular, or rather
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less broken in outline than the primary hills; a change, hoy-
ever, which in the transition is noticed to take place gradually
from one group to the other, or in other words the knobbo}l
character of the ranges hecomes 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 111s1
but slightly from those of the primary group, but gradually
the difference becomes more and more apparent, as we 1)r<')’-
ceed northerly. The rocks of those hills nearest the primary
range may possibly be regarded simply as rocks of that g,"mup,
more or less altered, though the rocks of the outer ranges are
plainly trap. The range of these rocks, which may be said to
commence at the very extremity of Keweenaw point, extends,
after a slight curve to the north, in a general south-westerly
direction, gradually receding from the coast, until at the
crossing of the Ontonagon river, it is nearly 25 miles inland.
Westerly from Ontonagon river the range becomes confounded
with the northerly portions of the Iorcupine mountains:
while west from these mountains a portion of what may be
considered the same range of rock has taken a more westerly
course and approaches the coast, until, at (he crossing of ihe
Montreal river it is but a few miles distant from Lake
Superior.  West from the Porcupine mountaing, a second
range of trap is continued, at a distance of from fifteen to
twenty miles inland. The trap range of Keweenaw point may
be estimated to compose one-third the entire width of the
point, and the sonth-easterly portions of the range are made
up of compact greenstone, while those portions to the north-
west are amygdaloid.

The range of hills constituting the north-westerly part of
Isle Royale, and extending its whole length, are of similar
rocks, and single knobs of well defined trap rock occasionally
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,
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3. Metamorphic Rocks.—IFlanking the primary rocks on
the south, is a series of stratified rocks, consisting of talcose,
mica and c¢lay 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 poeint referred to as the most
sontheasterly prolongation of the grante, this last rock
passes almost insensibly into a serpentine rock, which has a
regular jointed structure, sometimes approaching to stratifi-
cation: continuing in the same direction, we find a series of
hornblende slates, talcose, mica and clay slates, resting against
the serpentine rocks, and still farther to the south-east the
rock Decomes almost uniformly quartz. The rocks of this
group dip irregularly to the south and south-cast, while the
cleavage of the slates is very uniformly to the north.

The rocks of the metamorphic group streteh into the in-
terior, in a westerly or rather south-westerly direction, form-
ing the south-casterly part of the hilly region.

Roekst referable to this group also occur upen the north
coast of Lake Superior.

4. Conglomerate.—The rock to which | shall restrict this
term, does not occur well characterized at any peint east from
the distriet referred to, as the commencement of the trap
group, nor has it been noticed resting upon any of either the
primary [or] metamorphic rocks, hut is invariably seen rest-
ing upon the trap rocks. Commencing upon the north side of
the trap, at the extremity of Keweenaw point, the conglomer-
ate flanks the trap upon its northerly side, as far west as the
boundary of our state; nor does it stop here, for the same
rock Is seen 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 esca[r]pements, but with a generally rounded out-
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line. These hills sometimes rise to a height of from three ¢,
five hundred feet above the level of the lake.

The conglomerate attains a very great thickness, being
greatest at its westerly prolongation, and it gradually thing
out as we proceed north-casterly; but the irregularity iy
thickness is so very considerable that variations of se;'pml
hundred feet are not uncommon within the space of a fow
miles.

The conglomerate rock of the south coast dips in muass
irregularity to the north and north-west, while that of Tgle
Royale dips to the south-cast. ‘

3. Mired Conglomerate and Sandstone.—The rock or rocks
(o which I have fixed the above name consists of an alter-
nating series of coarse conglomerates and red sandstones
resting  conformably upon the conglomerate rock Imfor(’l
deseribed.  In strictness, these rocks should probably be con-
sidered as a member of the conglomerate itse]f,'lmf for the
sake of convenience in description, I have deemed it desivable
te 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. Tts thickness immediately west
from and upon the flanks of the Porcupine mountains, ]b very
considerable, but it wedges out rapidly both ezl,stérly ;m;l
westerly, and on the east near the extremity of Kewecenaw
point, it wholly disappears.
~The mixed rock dips regularly to the north and northwest.

6. Lower, or Red Sandstone and Shales—The red sand-
stone, with its accompanying red and gray shales, occupies :
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 Hagle river, of Keweenaw point, west to the
head of Lake Superior; upon the primary trap, metamorphic
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and conglomerate rocks of the north shore of the lake, and
upon the conglomerate rock of Isle Royale. It ix this rock
which forms the basis of the level plateaus or valleys occupy-
ing the spaces between the several ranges of hills south from
Lake Superior, and west from Chocolate river. In these last
situations this rock is frequently seen undisturbed to sur-
round ihe bases of isolated knobs of granite, though when
pear 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
proceed 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
{he south and north shore, is this red sandstone; for even the
primary trap and conglomerate rocks are almost invariably
ckirted with a band of it. It is also over this rock that the
waters of Lake Superior ave discharged at the Sault de Ste,
Marie.

The sandrock forms the chief portion of the group, the
shales occurring rather as beds than otherwise, as will be here-
after deseribed.

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

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

The elevated range of hills before described as commencing
a little easterly from DPoint Troquois and extending to the
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Pictured rocks, are composed of this rock.  From the Piciureq
rocks, the range of hills curves more to the south, stretehing
very far to the south-west, but its precise Hmit is not yet
determined.

In its easterly prolongation the gray sandstone thins out
rapidly. It is last seen at the Neebesh Rapids of the Riviere
Ste. Marie, on the east, at which point, in consequence of net
having been sufficiently examined farther westerly, it wasg
confounded with the red sandrock in the last report which |
had the honor to lay before you.

8. Sandy ILime Rock.-—Resting immediately upon thig
upper or gray sandstone is a sandy limerock, which, although
nearly wanting at the very ecasterly extremity of the pen-
insula, as we proceed westerly, occupies a more important
1-lace. This rock, which, as its name implies, is intermediate
between a sandstone and limerock, may be scen on Sailor’s
cneampinent island of the Riviere Ste. Marie, as also at
several points in the vieinity 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 it has not yvet been determined.
The outeropping edge of this rock appears at a level very con-
siderably 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 nni-
formly to the south-south-east.

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

Upon the sandy limerock to which reference is above made,
rests the lower limerock and shales, and upon this last the
upper limerock, both uniformly dipping to the south or south-
east.  These limerocks were described in general terms, in
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my third annual report, and although many additional facts
have been gathered respecting their character, range and
extent. it is, perhaps, unnecessary to lay them before you at
this time. I will barely add, with respect to them, that the
cuggestion there mentioned, that a more careful examination
of these limestones would render a farther division of the
oups necessary, 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
engraved in time to accompany this report has led me to
defer it. 1 regret this the more since many of the facts con-
neeted with a full understanding of the economical portion
of this report are so intimately dependent upon the general
seology of the country that, in the absence of correct maps,
and without a profile section of the rocks, 1 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, T can only, in the place of this, lay before you a
gencral section of the rocks of the upper peninsula, together
with their thickness, so far as the same has been satisfactorily
determined. This section is intended simply to represent the
order in which the several rocks rest upon each other.

ITaving 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
admit of nothing more than a general description of the char-
actersg of these rocks, and T shall not attempt a minute de-
sceription of any members of the series, except such as are
more or less connected with subjects which are supposed to
be of immediate practical importance.

0]
ol
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Nection illustrative of the order of super-position of the Rocik
of the Upper Peninsula

8

—————

i
i Thickness in

ﬁ
\\ ' Feet,
f__l ,,,,,,,,, 3,_ S
9. | Tertiary Clays and Sands.
8. | Upper Limerock Group (embracing ;LS-:I( m’bers,ié
the Drummond Island and Mackinaw lime- |
stones).
7. | Lower Limerock and Shales.
5| Sandy or Intermediate Limestone.
5. | Upper or Grey Sandstone. mean 700 feet,
4. 77174(;\70; ;:}:ﬁlii(adﬁ S;;;(11'<)(51{ and 7.;‘hale‘;. extremea 6,500
3. | Mixed Conglomerate and Sandmc;{,w . extreme 4,200
2. | Conglomerate Rock, extreme 5,260
1. | Metamorphi¢, Trap u;nd Primary r(g(:,ks. -

PRIMARY ROCKS

Although the usual ternary compound of quartz, feldspar
and mica occurs but ravely in the primary, in the vicinity of
the coast of Lake Superior, and in fact but rarely in any por-
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tion of the range which I have visited, nevertheless. the great
mass of rocks included within this range., may. in a broad
sense, be ealled granite. The compound above referred to is
more common in the westerly than in the casterly portion of
the range.  The more common rock is made up of quartz
feldspar and hornblende, giving rise to a very dark colored
svenite: oceasionally mica enters sufficiently into the com-
pound to form syenitic granite, and sometimes the place of the
hornblende in the syenite is supplied by schor]l or tourmaline,
thugs giving rise to a schorl rock.

The rocks of the southeasterly portion of the primary rauge
of hills are more clearly defined as granite rocks, than those
situated more northerly, for they are more distinetly 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-cast boundary of the pri-
mary, over the several broken ranges of hills, we find the
character 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, Jeaving a binary
compound of feldspar and hornblende, which then assumes a
granular structure, coustituting greenstone.  The intermediate
rock, between the syenite and greenstone ranges, may not in-
appropriately be called a syenitic greenstone.

The primary rocks which appear in the vicinity of Lake
Superior, in the several ranges of hills extending from a point
opposite little Presque Isle, to Huron river, are essentially
either syenile or syenitic granite. The rock, as a whole, is
extremely compact, and the constituent minerals are mostly in
small crystals, though ocecasionally the feldspar assumes a
more largely crystaline form.

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

These facts serve to throw much light upon the l‘olaﬁ\te
ages of the several ranges of hills, or in other words, serve to
show the order in which they were severally uplifted; facts
which will be more fully shown when we come to consider the
present position of the overlying sedimentary rocks. These
facts are not only important, to enable us to understand the
many changes which have taken place, with regard to the
relative position of the land and water, but they are rendered
of practical importance for the reason, which I think may be
satisfactorily shown, that the mineral region of the upper
peninsula, 1o be hereafter desceribed, is strictly confined to only
the outer portion of the rocks of a single epoch.

The veins and dykes of greenstone, referred to as travers-
ing the granite rocks, do not in this portion of the group, ap-
pear to have auny regular magnetic bearing, for they traverse
the rock in all directions. Veins of any other matter are very
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 angles
of 53° and 1077, by a vein of greenstone, having a width some-
what less than that of the porphyry. In this instance, the
greenstone is clearly the most recent vein.

The veins of greenstone traversing the granite, vary from
a mere line, to 50 or 60 feet in width. The intimate blending
of the material composing these veins, together with the chemi-
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cal differences, causes them to disintegrate or waste away more
papidly 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 arc subject to the action of the waves, which have,
in some instances, so removed the debris as to leave long and
parrow 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

eoamination, as a mass of rocks, completely rent in many
places, with portions separated from each other by narrow
clefts, having perpendicular walls of great height. While
thesc rents arc of sufficient width to admit of being traversed
by small boats, the perpendicular walls are so little varied in
their elevation as scarcely to leave a point, in these narrow
passages, where a landing can be effected. A careful examin-
ation of these passages shows them to be simply the spaces
once occupied by dykes or velus of greenstone, which haviug
disintegrated, 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 definzd granite
and syenite, or syenitic granite, occasionally appear upon the
immediate coast of the lake, but more frequently these rocks
arce flanked on the south by greenstone, with occasional nar-
row bands of sandstone; thus precisely reversing the magnetic
order of those rocks upon the sonth coast.

TRAP ROCKS

Were we (o consider the rocks of the district under con-
sideration, strictly in their chronological order, those rocks
which T propose to treat as trap rocks, would undoubtedly
follow those slates and quartz rocks which are considered as
metamorphic, and which may be regarded as identical in time
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of uplift with those rocks before alluded to. as beine inter
mediate between the granitic and trap rocks. The 2!11:10&1 in;
sensible gradations by which the granitic rocks pass into rh(;
greenstone of the trap formation, and the near analogy of the
whole of the rocks of both formations, to each ()ﬂl(‘l‘,'l‘(‘n(]p]\;
it more convenient, at the same time that it is more .éimph- ‘
follow the arrangement or order that I have adopted.

' I have already stated that in passing from the granitic re.
gion on the south side of Lake Superior, in a direction north.
\.vest'orly, we cross a series of ranges of hills, varving in height
from 'ﬂ]l‘(‘(* to nine hundred feet above the lake, and that iy
pursuing this course, we observe that the character of the
rocks gradually and almost insensibly change, until at lonwrh/
they become well defined greenstone. ( )

The rocks of the outer or northwestern range of hills, which
were clearly the last of the series of uplifts, bears more un-
equivocally the evidences of igneous origin, than either of the
outer ranges alluded to. The rock upon the south flank of
these hills, is invariably very compact greenstone, while upon
the north-westerly line it is almost equally invariably an
amygdaloid, o1 at Ieast, has an unlyg'da]ui(inl' structire. ' 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 (A\'id;mf. as will
hereafter be shown, that the uplift of the rocks of this range of
hills wass wholly upon the south-easterly side, and \\'hi]: the
rocks of this portion were in a solidified state, or, in other
mrdijh;n a point in Lake Superior may be regarded as

to

|]I * N ae) UL g
i “1)1 !1}1'1( tp};((:s:*x()): 1(4]).911‘, I use ‘gh(* term greenstone in its generie sense applying
range. By far tﬁ'f“ﬂ‘,}.:’(fkg’, of a granulated structure, belonging to (he imij
rmtri(-'ted Y Tar 0(1: i?xmift}l plopm'tlzon of these rocks are greenstone, in its most
st sense, 1er words, are composed of Teldspar : ndo
e ¢ ense, or ) : i PO 3 cldspar and hornblende
(:()EN]‘(II](‘AI'J((;I{?'; l.alt.l‘l,‘\t) u{sf-d Lo include rocks which in a striet sense would !ln.‘
'1‘11(- lbrm ”n a lu[u_l syenito, Sy(il’\l'tl(é', granite, hornblende and angitic rock
roek havine 1-1 {/f%’;f({.;o\‘ldf\l apply, as it iy usually applied to that pertion of tlu;
fogk ha th: ‘r\‘l uri‘ng( of 1’()1.']11 sun]»}:\', without any reference to the constitu-
m‘\x ]imi{@nf (;h(( 1)1'{{311}’;’(‘11)?1‘1(‘ 111,\'(-.]41)1' 1«;1‘111:4 is employed for the 1'4>:1sun'th‘l(
E f i D eport wi not allow any thing 2 ¢
o " , ] by . < o more ¢ : rery
::‘ln(t‘gdlin(gl’n?ld()ld“““ of the subject. The term trap is n:ud in s1\|1:j1‘11] 1‘l \::1](:'
p ! ! o S ¢ B b » i wens
(m'ove thé‘t“t(heb(:rly]wtp,}‘:l‘alii‘{mllnhi(m}“ ;}m}t amygdaloid. though it may sometimes
ove t vgdaloid has had its origi : 31 i r
portions of the sedimentary rocks. igin from the fusion of the lowe:
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fixed axis of the uplifted mass.  That this was the case, is
<hown by the fact that the sedimentary rocks to the south or
conth-east are scarcely disturbed, so far as regards this range
of hills. while the sedimentary rocks on the north or north-
vesterly side are invariably tilted to a high angle near the
pange of hills, which angle gradually decreases as we pass
farther and farther from the hills themselves.  These sedi-
mentary rocks, which upon the north side always dip from
the range of trap hills, are in their ¢lose proximity to the trap
inclined at angles varying from 45° to 85°. Dykes of from fifty
to fonr or five hundred feet are of frequent occurrence, travers-
ing these sedimentary rocks, but the widest of these have
invariably been protruded between the strata of the sedi-
mentary rocks, and consequently have the same general in-
¢lination. The result of these frequent dykes, which occur at
comparatively short distances from the main body of trap, is,
that the sedimentary rocks frequently so far lose their original
character as scarcely to be recognized.

The rocks of the complete north-western escarpment of this
range of hills were evidently in an intense state of ignition
while in contact with the sedimentary rocks, as is clearly
shown by the very great changes which have taken place in
the rocks last alluded to. In fact, T am disposed to refer the
origin of much of the amygdaloid rock to the fusion of the
lower portions of the sedimentary rocks referred to, for the
reason that as we pass south from this junction, the amygda-
loid rocks wholly disappear. their place being supplied by
ereenstone; and again so intimately are they blended that it
is frequently impossible to determine where the amygdaloid
ceases and the upper sedimentary rocks commence. Fragments
of the sedimentary rocks, the characters of which can be
clearly recognized, are not of rare occurrence, imbedded in
the amygdaloid rock, a circumstance which although by no
means conclusive, should not be overlooked in considering this

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

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

Although the general range of the trap hills has been already
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 whieh this
junction takes place is usually at a height of from 100 to 300
feet above the lake, and only in a single instance does this
line reach the coast of the lake. Commencing almost directly
at the extremity of Keweenaw point, this line passes in a
south-westerly direction, gradually receding from the coast:
it crosser Sturgeon or Portage lake near its centre, after
which it recedes still more rapidly from the coast, until finally
it i seen to cross the upper fork of the Ontonagon river, and
soon after 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 moun-
tains the range of hills and the line of junction appear azain,
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 two miles above the month of that stream.
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T the north and north-west, through the whoele of the dis-
tance described, this trap is bounded by hills of conglomerate
and sandstone, more or less elevated, but usually not exceed-
ing four hundred feet. To the north-west of these hills of
sedimentary rocks, a dyke of trap is seen to extend for many
miles along the line of coast of Keweenaw point, and so
great it the width of the dyke, that unless carefully examined,
its character might easily be misunderstood. 1t lies in a plane
parallel to the stratification of the sedimentary rock by which
it is embraced, and with that rock dips to the north-west. The
dyke is chiefly made up of greenstone, but not unfrequently
large portions of the mass consist of amygdaloid, in which the
amygdules are filled or composed of quartz, chalcedony, agate,
cale. spar, zeolite, &ec.

The dykes just referred te, 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 superin-
cumbent sedimentary rocks, will be regarded in the same light
as contemporaneous veins, though they are only contempor-
ancous with the uplift of the strata, and not with their
deposit.  But there is still another clasg 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 veins traverse the rock 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 contemporaneous veing or dykes before referred to.
As this subject will be treated more at leneth in a succeeding
portion of this report, I deem it 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 Riviere Des Morts, and almost directly within the gran-
itic region. This point of land has its origin from the simple
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elevation of a mass of {rap rock which rises on the north ip
abrupt cliffs varying from twenty to sixty feet in height. The
trap is mostly greenstone, though portions of it are so largely
impregnated with a dark colored, almost black serpentine, ag
to deserve the name of serpentine rock. '

The knob of trap under consideration is possessed of addj.
tional interest, from the unequivocal evidence of uplift, ag
also from the manner in which these evidences are exhibited,
The cliffs of trap occupy the very extremity of the point, while
the neck and central portions are made up of conglomerate
or trap tuff and sandrock resting upon the trap. These
upper rocks also appear upon the immediate coast, in cliffs of
from twenty to sixty feet in height, and in many places they
are seen resting divectly upon the trap. The stratification of
these sedimentary rocks has been very much disturbed, and
they invariably dip at a high angle in all directions from the
trap itself. The character of both rocks, at the immediate
Hine of junction is almost completely lost, and the evidences of
change most uneqnivocally marked. But the most curious
feature of the whole is, that the sedimentary rocks for a dis-
tance of several hundred feet, have been completely shattered
or broken into minute fragments, which, having retained their
original position, were again cemented by the injection of
aleareous matter.  This injection has filled the most minute
fissures, and so perfect is it, that, in looking upon the face of
a mural ¢liff of these rocks, the veins may be easily seen at a
distance of many rods, forming as it were, a complete net
work over the ¢liff, and so minute is it, that a single hand
specimen frequently contains many hundreds of these veins.

This knob of trap, like the rock before described, is also
traversed Dy veins of a date subsequent to the uplift of {he
rock,

The whole of the north-western portion of Isle Royale is
made up of trap, and in truth that rock constitutes, by far, the
largest proportion of the rocky mass of the island. The two
northerly ranges of hills already alluded to as traversing the
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island, in its greatest length, are wholly trap. The most
northerly range of hills is composed almost exclusively of
greenstone, while the rock of the south or south-casterly range,
becomes more decidedly amygdaloidal in its structure; thus
reversing the order which these portions of the rock bear to
each other upon the sonth 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
following 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 thigs hasty sketch is intended; and T will only add, that
they are usually distinetly jointed, and where they approxi-
mate to the sedimentary rocks, there is not unfrequently so
distinet a cleavage, opposed to the joints in direction, as to
give the appearance of stratification. The joined structure of
the trap rocks sometimes, though rarely, passes to what may
he termed a rudely colnmnar structure, Upon one of the long
rocky points forming the north-casterly exiremily 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 also seen, but less perfectly de-
veloped, 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 T have
noticed the rock to assume this form.

METAMORPIITC ROCKR

The general direction of the rocks composing this group, has
already been deseribed, and they are confined exclusively
to the range of hills lying upon the south-cast side of the
granitic rocks. The general direction of these hills is sonth-
west and north-east.
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The outline of the hills of the metamorphic group is legg
broken than either the granitic or trap ranges, but these rockg
sometimes rise in abrupt conical peaks, closely resembline
those of the granitic rocks. )

The area of country occupied by rocks of this group, is legg
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
boundary on the south-east, between these and the sediment-
ary 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 mies
slates, sometimes graduating into clay slates, with quartz and
serpentine rocks, the quartz rocks constituting by far the
larger proportion of the whole mass. Since it would be nearly
impossible to describe the alternations of these several rocks,
in such a manner as to be understood, without the aid of a
diagram, or section, no attempt will be made to do so.

The cleavage of all these rocks is usually north or north
16° west, at an angle, which, in the main, varies but little from
80°, but the mass of the group appearvs to dip regularly to the
south or south-west. The talcose slates and quartz rocks alter-
nate frequently with each other, and with the rock which has
been called serpentine rock less frequently.

The quartz rock is usually distinetly granular, though it is
sometimes compact, with a conchoidal fracture. It usunally
separates by cleavage, into masses, or strata, having a ('m]/-
siderable degree of regularity, and varving from a few inches
to several feet in thickness. The rock is usually more or less
regularly jointed. .

The rock which, for the sake of convenience, T have denomi-
nated serpentine rock, bears a close resemblance to greenstone,
being essentially composed of granular feldspar and horn-
blende, with which serpentine is intimately blended. This rock
only occurs in the talcose slate as we approach the granitic
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region, and possibly a more close examination may show it to
be a simple series of dykes, lying parallel to the line of cleav-
age of the slate rocks.

The metamorphic rocks are occasionally traversed by trap
dvkes. The group of rocks under consideration has been
comparatively little examined, and the more minute details
connected with it, will be taken up at some future time.

CONGLOMERATE ROCK

The lower of the sedimentary rocks, to which 1 have atiached
{his name, appears to be invariably connected with, or to rest
upon, the trap rock, nor has it been noticed, to any extent,
in connection with either of the other lower rocks, for it
wholly disappears as we approach the granitic and metamor-
phic groups. Of all the sedimentary rocks this is the most
variable in thickness, and not unfrequently does a few miles
make a difference of several hundred feet. The conglomerate
rock may, withount doubt, be considered as a trap-tuff which
was gradually deposited or accumulated around the several
conical knobs of trap during their gradual eclevation, and
which would necessarily occupy the complete spaces or valleys
between the several irregular ranges of knobs or hills,

1f we regard this conglomerate rock in this light, we will
at once perceive why the rock should be variable and irregu-
lar in its thickness.

The pebbles of which the mass of the rock is composed,
congist of rounded masses of greenstone and amygdaloidal
trap, of which the former make up by far the larger propor
tion, 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 114 1o 2 inches in diameter. The pebbles are usually
united by a mixed calcareous and argillaceous cement, more
or less colored by iron, and so firm js this union, that the
most compact and tough of the greenstone pebbles, will fre-
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quently break through as freely as the cement, and Crevicey
and narrow veins are frequently seen passing indiscr nmnatolv
across the pebbles and cement. This fact is the more w orthy
of mnotice, 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 iy
such form as to be well defined, in any portion of the country,
excepting upon the northern flank of the outer trap range,
before referred to. On the outer or northern side of Kewee.
naw point, the conglomerate commences near the extremity
of the point, and extends several miles westwardly, forming ¢
series of abrupt and precipitous clitfs upon the immediage
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 Montreal river, which stream it crogses
at a short distance above its mouth, thus making its complete
length within the limits of Michigan, computing its southerly
curve, something over 140 miles; but the rock does not ceas.o
at Montreal River, for it may be seen at short intervals in the
interior as far westwardly as the head of Lake Superior.

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

The conglomerate rock is imperfectly stratified, in masses
of immense thickness, aud it dips, upon the south shore of
Lake Superior, regularly to the north, and north-west,*
nsnallv at high angles varying from 30° to 83°, while upon

4‘llns variation in the dip is in cor
E 1iformity with the variation in the setion
of the trap hills, ) directior

t
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Isle Royale and the north shore, the dip is reversed, being
conth and south-easterly. or in other words the rocks 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
stratification and dip of the rock. These dykes, which have
sometimes a thickness of 50 to 60 feet, and even several hun-
dred 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
conglomerate. These veins, which are usnally more perfectly
developed pear the line of junction of the two rocks, or for a
distance of a few thousand feet upon each side of the junction,
are clearly true veins, and since, with a few unimportant ex-
ceptions, they are the only veins belonging to this range
which are metalliferous, they will be considered more fully
under a separate head.

MIXED CONGLOMERATE AND SANDROCK

This rock formation is made up of an alternating series of
conglomerate and red sandstones, which rest comformably
upon the conglomerate rock last described, dipping with that
rock into the bed of Lake Superior. The mixed rock was not
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noticed upon the north side of the lake, or upon Tsle Roxvale
but upon the south shore the rock was traced continnously fm:
a distance of about one hundred and thirty miles, extending
from a few miles westerly from the extremity of Keeweenaw
point to Montreal river. It follows the line of the conglomer.
ate before described, stretching from Keweenaw point in o
south-westerly direction, and again curving to the north-weg
forming, as it were, a crescent between the points before .nmni
tioned. the result of which is, that the rock only appears for
a very limited distance upon the coast of the lake, ai Kewee-
naw point. '

From a point about eighteen miles easterly from Montrenl
river the rock wedges out rapidly as we proceed westerly
from that point, and as we continue towards the head of L:xk}x
Superior, the rock whelly disappears, or becomes merged in the
conglomerate rock below, and the sandrock above. The great-
est observed thickness of this rock, is 4,200 feet. ‘

The conglomerate portion of the mived rock consists of
strata of conglomerate, varying from a few feet to several hun-
dred feef in thickness, and it is composed of materials in all
respects resembling those constituting the conglomeraie 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 iwe rocks may
be said to form nearly cqual portions of the complete mu,s;‘
But the material of which this sandstone is composed, diffors
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 congsists chiefly of greenstone, so much comminuted
as when cemented to compose a coarse sandstone. Tt will
thus be seen that the members of this formation differ only
in the degrees and fineness of the material, and the (flmmci(;r'
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of this material will explain sufficiently why the true conglom-
erate, 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,
he regarded as a trap-tuff.

The coarser conglomerate of the formation is scaveely sepa-
-ated by lines of stratification, and the strata appears usually
in mass embraced between the strata of sandstone, but the
stratification of the Iatter rock is perfect, and it bears evidence
of having been deposited in shoal water, in the very abundant,
perfectly defined ripple marks which it exhibits through its
complete range. ‘

No fossils were noticed in connection with either the mixed
rock, or the conglomerate lying below it.

Dykes of greenstone occasionally appear in the mixed rock,
but less frequently than in the rock helow. These dykes almost
invariably occupy places between the strata of the rock, and
correspond in position to the direction and dip of the rocks by
which they are embraced, or in other words, the rocky matter
composing the dykes appears to have been injected in a plane
corresponding with that of the stratification of the embracing
rock. As in the conglomerate below, these dykes have pro-
duced 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 oceasionally (thongh
less frequently than the rock below,) traversed by veins or
crogs conrses 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 lime-
stone, and more rarely of some variety of quartz and imperfect
trap rock, the latter of which is usually of the amygdaloid
variety.
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REDRN SANDSTONE AND SHALES

That rock to which T have applied the name of red saud-
stone is emphatically the chief rock that appears upon the
immediate coast of the sonth shore of Lake Superior, and {he
same remarks 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, \\")Il];]
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 distance. From Grand Island westerly to the mouth of
Chocolate 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 bases by this sandrock, so that even along this
portion, the hills are, for a large proportion of the distance,
cut off from the lake by a narrow belt of the rock under con-
sideration, and westerly from Keweenaw point to the head of
Lake Superior no other rocks appear upon the coast. if we
except several trap dykes in the vieinity of the Porcupine
mountaing, and a series of more recent deposits of clay and
sand that appear west from Keweenaw point.  This sand vock
alse ocenrs 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 is composed of
materials, the predominating portions of which are clearly
derive 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 char-
acters of the comminuted trap, constituting that portion of the
mixed rock before referred to.  Magnetie iron sand sometimes
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Lecomes a constituent of the red sand rock, and oceasionally
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 col-
ared by the peroxyd of iron, though not unfrequentiy these are
associated with argillaceous matter,

While the chief mass of the rock is a coarse grained, some-
what compact, sandrock, there are portions of the formation
where there are well formed red and grey flags, and red and
green shales, forming. as it were, beds of a very considerable
thickness, and occupying large districts of conntry. These red
and green shales are more largely developed in that district
extending from Granite peint westerly to Keweenaw bay, and
upon the south side of Keweenaw point, extending from the
head of the bay to near the extremity of the point they are
particularly largely developed. These shales more usually
oceur in alternating bands of deep red and green colors, the
red usually largely predominating, and they are made up of
argillaceous matter, with sand, the whole of the materials
being of extreme fineness.

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

The material of which this argillaceous rock is composed,
possesses an extreme degree of (ineness, and is so soft as
readily to be cut with the knife, which qualities render it a it
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material for the manufacture of pipes, to which purpose the
Indians of the country have long applied it. It has also been
applied to use in sharpening tools, but its softness is a serious
objection to its use for that purpose.

A similar argillaceous rock also appears at several other
points in the interior, or southerly from that already described,
but as yet T have been unable to determine its thickness at any
point.  The finely represented bands or zones, which may
fairly be supposed to represent the original lines of deposition,
are very mucl contorted, and in such a manner as to lead {o
the conclusion that this change must have taken place very
soon after the deposition of the rocks, and while they were
still in an unindurated state.

The rocks belonging to the red sandstone formation, bear
the evidence of having been almost universally deposited in
shoal water, for ripple marks occur abundantly at all points
where the rock takes on the decided character of sandrock,
and these ripple marks may frequently be seen, for many rods
together, as distinetly and clearly defined as they are at the
present day in the loose sands forming the bottom of some of
the shoal bays of Lake Superior. Fossils are rare in the red
sandstone, and in fact, T have never seen any other than
fucoides, of which there are three species, that are tolerably
well defined.

The red sandrock is less frequently traversed by dykes of
irap than either of the rocks before described, thongh 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 arc 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. 1t is deserving of
remerk, that where the lower rocks are either wholly or in
part wanting, the red sandstone usually becomes of a deep
brown color, and the material of which the sand is composed,
gradually changes from that before described to greenstone.
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I have already stated that the sandrock, at its westerly pro-
longation. attains its greatest thickness, which is estimated
at 6,500 feet, but as the rock continues ecasterly, it gradually
and quite regularly diminishes in thickness, and bevond 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 number
of observations, upon the south-westerly portions of the coast
of Lake Superior, to be a fraction over fifteen feet to the mile,
but this rate of decrease could not be satisfactorily estimated
upon the lower or easterly half of the coast. The red sand-
rock 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
valleys, after passing the outer or northerly range of trap
hills, are based upon this sandrock, and since we have every
reason to Dbelieve that this sandrock was deposited in part.
during the gradual elevation of the several chains of hills, it
would follow, that over those districts which were last ele-
vated, the rock would attain ils greatest thickness. T have
already alluded to the order in which the several ranges of
hills appear to have been uplifted, and since more particular
reference will be made to this hereafter, T leave the subject for
the present.

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

The line of cleavage of some of the members of the lower
sand rock and shales is frequently irregular, and opposed to
the true stratification of the rock.
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UPPER OR GRAY SAND ROCK

The only remaining rock which separates the red sandrock
from the ]!imos‘mnvs Iving 1o the south. is a gray or brownish
candrock. that is almost wholly composed of grains of quarty,
usually feebly cemented with caleareous matter.  The com-
p(miti(;n of this rock differs from that of the lower sandrock,
in being more exclusively quartz, while in epoch of deposition,
the 1'0(:1{ under consideration should not be confounded with
that of the red sandstone. It has already been stated that the
red sandrock of the south coast, dips regularly northerly,
while the upper or gray sandstone dips equally regularly south
or sonth-easterly, in which respect the last mentioned rock
conforms to the limestones resting upon if, while it rests
itself upon the uptilted edge of the red sandrock below.

I have already stated that this rock was first noticed, rising
in hills, at a point not far distant from Riviere St. Marie, and
south-cast from Point Troquois; from this point, it stretehes
westerly in. an elevated and very regular chain of hills, that
are 11])()-11 the coast, as far as Tegquoimenon bay; westerly from
which the shape of the coast is sueh that these hills do not
again appear upon it, until we reach that precipitous portion
of the lake coast known as the Pictured rocks, where the fury
of the waves, aided by frost, has acted upon the feebiy
cemented material of which the rock is composed, to such an
extent as to leave large portions of what was originally the
northern escarpment of these hills. along this coast, in high
mural and overhanging precipices.  Westerly from the Pie-
tured rocks the ranges of hills, which are composed or made
up of this rock, stretch in a south-westerly direction, })z\ssin.g
completely 1o the south of the primary, trap and metamorphic
regions. The westerly prolongation of this rock has not yet
been determined.

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

I was unable to obtain any observations upon the thickness
of the upper sand rock, which were satisfactory, but from the
imperfect observations which were obtained, 1 was led to con-
clude that the average thickness as far westerly as the Pie-
tured rocks, does not vary very far from 700 feet. The upper
sandrock, like the rocks before mentioned, wedges out as we
proceed, in an easterly direction,

TERTIARY CLAYN AND SANDSR

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

Stratified clays and sands, similar to those skirting the
borders of the lower peninsula, are seen at many points, and
continue for long distances upon the coast of Lake Superior;
and they are also largely developed at many points in the
interior of the comntry, These deposits sometimes attain o
thickness of from 200 (o 300 feet, and they are spread over the
less elevated portious of the district. The character of these
clays and sands bear a close resemblance to those deseribed in
i previous report, as oceurring upon the lower peninsula,

ECONOMICAL GEOLOGY
Rocks

The series of limerocks resting upon the sandrock last de-
scribed, were noticed in the report which was laid before you
at a previous session, and the limits of the present report will
not permit me to refer to them, more fully. at this time, My
observations will, therefore, only include those rocks which lie
below the limestones. It will be borne in mind that the whole
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of the group of limestones are embraced in the southerly poy.
tion of the upper peninsula, and that their outcropping edges
do not reach within many miles of the coast of Lake Superior,
This is an important fact, for it shows the whole of the
northern part of the upper peninsula to be deficient in mate.
rials for the manufacture of lime, which are, in truth, wholly
wanting.

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

Among the most valuable of the materials for this purpose,
the syenites and syentic granites deservedly rank first, and
they ocenr of a quality which may be advantageously worked
at various points in the primary range. Some of the syenites
near the coast of the lake are so situated as to be readily
quarried, and they may be made to furnish a beautiful and
durable material for building. The color of these syenites is
usnally a very dark gray, from the predominance of hornblend
in the composition, but this ic by no means invariably the
case.

The metamorphic group scarcely furnishes a fit material
for use as a building stone, for the structure of its schists
would be an effectual bar against their use, and the difficulties
ot working the quartz rock will probably prevent that rock
heing applied to that purpose.

Some of the campact 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
svenite, nevertheless possess a very great degree of du -ability.
The greenstone ranges of hills frequently for very considerable
distances, are made up of rock in which the jointed structnre
is 5o perfectly developed, that regular blocks, of a convenient
size for building may be obtained, with comparatively little
labor.
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The conglomerate rock s scarcely applicable to use for pur-
poses of building.

A very good building stone may be obtained from many
portions of the lower, or red sandstone formation, and though
the cement of this rock is usually not very perfect, yet, fre-
quently, 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
heing easily quarried, and they are so regular that the stone
will require but little dressing.

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

The value of the limestones of the southern part of the
peninsular, for the purposes of building, as also for the manu-
facturce of lime, was mentioned in a previous report upon the
geclogy of that district of country. As has already been
stated, 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 thiy important material. Nor have I seen any marls of
sufficient 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 deficieney in limestone. All the lime which would
appear to be capable of being applied to practical purposes is
that of the calcareous spar, composing the veins traversing the
sandrock, and these are not only rare, but they are also of
very limited extent.
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MINERALS AND MINERAL VEINS

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

As a whole, the rocks of the upper peninsula are deficient
in wumber of minerals, though some few individual species
occur abundantly.

Minerals of the Primary Rocks

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

Schorl, ' Mica,
Tourmaline, Feldspar,
Hornblende, ¢ red,
Actynolite, Quartz,

Minerals of the Metamorphic group of Rocks

Quartz, common [ron, scaly red oxide of,
“  milky, ¢ hzematite,
o greasy, ¢ pyritous,
“ tabulary, Nteatite,

Serpentine, common, Novaculite,

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

Minerals of the Trap Rocks

Quartz, common, Nteatite, common,

¢ smoky, Asbestus,

“  milky, Amianthus,

¥ greasy. Calcareous spar,

¢ radiated, Copper, native,

¢ mamillary, “ pyritous,

¢ drusy, “ black,

“  amethystine, “  red oxyd of,
Chalcedony, “ agure carbonate of,
(‘arnelian, “ green carbonate of,
Jasper, “ “ “ ferruginous,
Agate common, Lead, sulphuret of,

“  fortification, “  carbonate of,
Augite, Iron, pyritous,
Actynolite “  red oxid of,
Serpentine, : “ hydrate of,
“ pseudomorphous, “  gwilicate of,
Chlorite, common, Manganese, ferrnginouns oxyd 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, T will,
before 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
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matter, traversing the trap, are frequently continued acrogs
the several sedimentary rocks, and that dykes are of frequent
occurrence in these latter rocks, would lead to the influence
that there would be a considerable degree of resemblance in
the character of the minerals embraced in these dykes and
veins, in both the trap and sedimentary rocks and to a certain
extent, this inference would be true; but it should be borne
in mind, as has already been stated, that the veins, in travers-
ing the several upper rocks, nndergo very great changes in
mineral character.

Minerals of the Conglomerate, Mized Rock and Red Sand Rock

Calcareous spar, Copper, native,**
Quartz, common, “  pyritous,*

¢ milky, “  Dblue carb. of **

“  drusy, “  green carb. of,*
(‘halcedony,*® “  earthy green carb. of *
Carnelian,*® “  black,**

Jaspar,*? Zinc, siliceous oxyd of|
Agate*? “  carbonate of,

Iron, pyritous,
“ black oxyd of, {cemented iron sand,)
“ red oxyd of,
“ hydrate of,
“ gilicate of.

Mineral veins of the Trap, Conglomerate, ete.

In order to render the subject of the mineral veins travers-
ing the above rock, so far intelligible as may be in my power,
I have already been particular to define, as far as could be
done without maps and sections, the relation which the trap
rocks, together with the superincumbent conglomerate, mixed

80ccasionally occurring among the pebbles constituting the mass of the

conglomerate.
#“Chiefly in those portions of the veins traversing the conglomerate,
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< 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
constantly and clearly in view.

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

The several ranges of hills to the south of that last alluded
to, are either well formed, compact greenstones, altered syenite
or, (as we approach the primary range,) imperfectly formed
granites. 8o 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
apparently traversed Ly veing 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 por
tion of the trap rock last mentioned, are of frequent occur-
rence, and these veins not only traverse a portion of the trap
range, but also pass into the conglomerate, and sometimes
completely across the three sedimentary rocks, immediately
above 1he trap, thus having an unbroken length of several
miles. The class of veins to which 1 now allude, where they
ocenr in o connected or continnous portion of the range, rarely
vary more than 12° to 15°, from a right angle to the line of
bearing of the sedimentary rocks, and in pursuing this course,
they necessarily cut across the dykes of trap before alluded to
as so frequently appearing between the strata, and conforming
to the dip of the lower sedimentary rocks.

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

That these veins must be regarded in the strictest sense aq
true veins, cannot be doubted, and that their origin or sotrce,
over the extended district alluded to, has been the same, ig
inferred from the perfect identity of their mineral contents;
for a description of one of these true veins may be said to be
essentially a description of the whole. Thus, while the mineral
contents of the different portions of the same vein change ag
the rock traversed changes, the corresponding portions of dif-
ferent veins almost invariably bear a striking and close
resemblance to each other.

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

The Importance of carefully studying the relation which
these veins bear to the rocks which they traverse, as also the
relation which they bear to the numerous trap dykes, together
with the few contemporaneous veins noticed in the trap, is
very much increased by the circumstance, that these veins are
more or less connected with, or rather contain, metallic mate-
rials, which, it may be fairly inferred, will hereafter become of
very considerable practical importance. In fact, so far as we
may be enabled to judge from the examinations already made
in this district of country, it is confidently believed that most,
if not all the metalliferious veins of the upper peninsula,
belong to veins of the epoch of those under consideration. It
is true that native metals, more particularly copper, are some-
times found, in place, occupying the joints or natural septee
of the greenstone, but in these instances, the amount of metal
is always comparatively small, and, with one or two excep-
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tions, I have invariably been able to establish some connection
hetween the native metal occupying these joints and the
termination of some metalliferous vein that traverses other
portions of the rock not far distant, and it is believed that the
metal filling these joints has invariably resulted from the
action of causes precisely analagous to those which have placed
similar metals in the veins to which I have alluded.

The earliest as well as all 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 oeccurrences of
these masses, that the metal must be abundant in the country.
But, after all, the true sources from which these masses had
their origin, or the relation which they held to the rocks of
the distriet, 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 everything connected with the sub-
jeet of which, in truth, nothing was known, another class,
cqually far from what is really true, have regarded these
masses of native copper as bowlders transported from high
northern latitudes.*

As far back as 1831 and 1832, T 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

#The vast area of country over which the bowlders of native copper, from
the district under consideration, (together with its westerly prolongation,)
have been transported, is worthy of remark. They are not of unfrequent
occurrence in the sand and gravel of the southern peninsula of Michigan, and
since the commencement of the geological survey, many of these masses have
been met, some of which weigh from seven to eight pounds. In the vicinity
of Green Bay, a mass was discovered, some ten years ago, which weighed 140
pounds, if my memory serves me correctly. Loose masses of a similar char-
acter have been met with in various other portions of Wisconsin, as also at
various pointe in Illincis, Indiana and Ohio. In these cases, the occurrence of
these masses of native copper are no more indications of the existence of
veins of the metal in the immediate vicinity, than are the immense numbers
of primary bowlders scattered over the southern peninsula of Michigan
indications of the existence of primary rock in place, in the distriet where
they are found. N
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lake, and during these years, I passed by three different ronte
widely separated from each other, completely across to ths’
Mississippi river. It is true that these journeys made througl(:
a complete wilderness, uninhabited except by savages, were
necessarily made under circumstances that admitted 0/1’ only
very .general observations; but the result of these 1}1'0\'101{8
examinations have proved of immense service to me, in :liding
the labors of the past season. I allude to these journeys ang
(‘X;\I]lil.laﬁ()lls at this time, in order to show you the (“fﬁ‘(‘,ll]ﬁes
l):v w}uch a full understanding of the subject under considers-
tion is surrounded, for I became satisfied at that time, not only
that the subject was not understood by the mass of those wh‘o
had traversed the country, but that even the natives of the
country had no knowledge of the true sources from which the
transported masses of copper had their origin.

During the time of the examinations referred to, a bare
glimmer of light was thrown upon the subject by an examina-
1:i<‘m of some small masses of copper, found oceupying the
y‘m]t's of the greenstone; as also by the (exmninnii(m‘()f a
single vein in the conglomerate, containing the oves of copper
which has since been found to he the termination of a Voin’
that is somewhat obscurcly continned from the trap region.
While these examinations were sufficient 1o enable m(u fo
draw the inference that the masses of native copper came
chiefly, if not wholly, from the trap, and more rarely from
those sedimentary rocks resting immediately upon i‘r,tit was
supposed that this occurrence would follow the general law
and that it, together with the other ores of the metal, \\'mﬂ(i
oceur in greatest abundance near the line of juncti(m' of this
rock, with the overlaying sedimentary rocks. Nothing, or at
least very little, was known of the true extent or 1'*;111;;‘:3 of the
trap rocks, and the very great inaccuraciés in the published
maps of the country, rendered it almost impossi‘b]e to apply
even the data on hand to such purpose as to rvelieve the en;-
barrassment. ‘

=00
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With a full knowledge of these difficulties; I determined,
during the past season, to endeavor to surmount them by so
far adding to our geographical knowledge of the coast of the
lake and its immediate vicinity, as to enable me to place what-
ever geological observations of importance might be made, in
«uch condition that the relation of the several parts might be
understood. Having sufficiently accomplished this, T pro-
coeded to a very minute examination of the several rocks
overlaying or resting against the trap, together with a deter-
mination of the thickness of the several members and their
rate of decrease or wedging to the east. With these data |
was enabled, by noting the dip of the rock upon the coast, 1o
determine, with sufficient accuracy for the purposes to which
the rule was to be applied, the line of junction between the
trap and conglomerate rocks. This rule, when put in practice,
enabled me to decide, with a very considerable degree of
certainty, this line of junction, when the rocks were covered
with a very considerable thickness of detrital matter, and
when so covered, 1 was enabled, by traversing the country, on
the line of bearing of the upper rocks, the more readily to
gain access to such points as would admit of examination.

These observations soon showed me that this line of june
{ion between the trap rock, and the south edge of the con-
glomerate, instead of pursuing a course parallel to the coast,
only continued its parallelism for a few miles westerly from
the extremity of Keweenaw poind, after which for a long dis
tance, it recedes from the coast rapidly. These facts served to
explain in part, why the subject of the origin of the masses
of copper had remained a mystery, for the country through
which this line passes is hardly ever passed over, even by the
Indians, and probably large portions of it have never been
passed over by whites, but in addition to this, the obscure
character of the metalliferous veins is such, that they would
searcely attract the observation of the traveler whose atten-
Hion was not called especially to the subject, for many of the
richest ores are so. far from having the appearance of the pure
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metal that they would be the last snspected to contain
any form.

That the connection of these ores with the containing rockg
was not understood by the English mining company, w ho:x
attention was turned to this subject, at an early day, is to 1,(
inferred from the fact that they commenced their oper (m(mo
at Miners’ river, where the rock is the upper or gray sandS
stone, which has never been observed to contain ;ninm-a]-

it iy

veins; and also ou Ontonagon river, near the mass of native
copper, at which point a shaft was commenced and carried
abont 40 feet through a reddish clay, at which point the 1-(;(]
sandrock  was reached.  Now, although the meta Hiferous
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 immediate point where the vein crossing comes in
<-ontacF with a dyke of trap, which condition does not exist af
the point alluded to, on Ontonagon river. What indications
could have induced these Quixotic trials at the points whm-(;
they were commenced is more than I have been able to divine
and as might have been anticipated. the attempts resulted 1'1;
a failure to find the object sought.

Having thus, in a general manner, set forth the obscurity
by which the subject of the true source of the transported
masses of native copper has been surrounded, together with
some of the reasons which have served (o prevent its being
fairly understood, I will now proceed to a general sketeh of the
metalliferous veins of the distric t, o far as the same have been
examined; premising that our knowledge of them is still
deficient in very many Important particulars, which can only
be supplied by a careful and continued examination of {he
subject, which, in fact, can only be said to be but just com-
menced. .

I have had occasion to refer to the outer or nor therly range
of hills, or those from which the metalliferous veins may be
said to spring as being composed of trap rock, and lest what

gy
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has been said may not be fairly understood, T will repeat, that
the more southerly part of the range is uniformly composed of
compact greenstone, under which head I not only include true
greenstone, but also those forms of altered granular gneiss and
gneissoid granite, which sometimes are associated with it,
while the outer or northerly portion of the same range is
usually composed of an amygdaloidal form of trap. The cells
of the amygdaloid are usually filled with the different varie-
ties of quartz, carnelian, chalcedony and agate, and sometimes,
though more rarely, with native copper or with calcareons
‘p;n' though they are sometimes entirely empty, constituting

o perfect toadstone.

The metalliferious veins cross this range or trap, usually
very nearly at right angles to the prolongation of the hills, and
are frequently continued in the same conrse, across the upper
or sedimentary rocks, thus crossing the latter at an angle vary-
ing but little from their line of bearing. While the continuity,
of course, of the vein, may remain perfect in its complete pass-
age from the greenstone across the several members of the
conglomerate, 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 min-
eral 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 southerly or greenstone
portion of the range, increases in width rapidly as it ap-
proaches 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 several 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 diffi-
cult to define its boundaries.

These metalliferous veins, like those which occur under sim-
ilar circumstances in other portions of the globe, do not con-
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tinue uninterruptedly of any given width, for great dist
nor is their width increased regularly, for they frequentyy
ramify or branch off in strings, that pursue a course general];r
soplowhat parallel to the general direction of the nmi;\
\"0111, and which eventually again unite with it. Some.
times these ramifications or branches destroy, as it were, for a
considerable distance, the whole vein; but they at length/ nnit(e
again, and the main vein is, after their junction, as j’)erfectly
developed as before.

While traversing the most compact, southerly portions of
the greenstone, the veins are most frequently made np of 4
very compact and finely granulated greenstone, sometimeg
associated with steatitic minerals and silicate of iron, under
which circumstances they usually are destitute of :lns/ other
metallic mineral, but oceasionally, instead of the mzl\torials
above mentioned, their place is supplied by native copper
without vein stone or matrix, and usually free from nearly ;z,];
carthly impurities, but almost invariably inerusted with <;§<yd
or carbonate of the metal. Those portions of the vein h';lv(;,rsi
ing the greenstone, in which native copper occurs, under the
ci,rmxms‘rnnffs above mentioned, are invariably thin, rarely
exceeding three to four inches in thickness, and usually (",()1;
siderably less, and they are liable to very considerable vva,ria-
tion in width from the divergence caused by the vein traversing
the joints of the rocks, where these joints produce the same
character of change as is produced by the ordinary ramifica-
tion of a vein. v

ances,

As these metalliferous veins traverse the northerly portion
of the range or approach the sedimentary rocks, they undergo
a gradual change in width as well as in mineral (:hamctér,
and it has been noticed that where the amygdaloid is most
lIargely developed, the vein, as a general rule, has not only a
greater width, but also has its mineral contents more per-
fectly developed, a circumstance which might fairly have been
inferred from the fact that those points where the amygdaloid
oceurs most largely, may be regarded to have been so many
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centres of intensity of action at the time of the original uplift
of the range, from which circumstance they would remain in
a softened state, or in such condition as to admit of the more
perfect formation of these cross veins for a longer space of
time after that condition has been passed at other points.

In the outer or amygdaloid portion of the rock, the vein is
almost invariably accompanied by a veinstone of quartz, in-
volving all the varieties before mentioned, as associated with
the trap rocks, which quartz, though occasionally it occurs
massive, 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 tfrue vein-
stone, vary from a mere line to several inches in thickness,
and in the aggregate they may be said to constitute from
one-third to one-half the total thickness of the vein. In their
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 irom,* and occasionally, though more rarely, it is
associated with carbonate of linme, usually assuming the form
of an opaque rhombice spar.

As the main vein traverses the conglomerate and overlaying
rocks to, and including the red standstone, these veins, as a
general 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 calcare
ous 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 eventually the vein is found to be composed either entirvely
or mostly of calcareous spar, and eventually so completely is

#The latter closely resembling the Gossan of the Cornish miners.
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its metalliferous character lost. that it would not if eXamined
singly. be suspected to be any portion of a metalliferons vein,

The metalliferous character of these veins is most largely
developed almost directly at or near to the line of junctioy (;f
the trap and sedimentary rocks, and they rarely continge
without considerable change, for a greater distance than onéi
fourth to one-third of a mile, on cither side of the line, though
a few veins were noticed in which, in the southerly or trap
extension, the character of the vein continued for a distance of
over a mile, nearly unchanged, while in its passage througl
the conglomerate, for half that distance, its character was alse
perfectly preserved.

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

In the descriptions of the veins given above, T only intend
to include those which are most perfectly developed, for, in
addition to these, there are also many which are imperfectly
formed and short, and in which many of the above characiers
are in part or entirely wanting. These latter are usually of
little practical importance, and thus far have been compara-
tively little examined.

Of the metallic minerals oceurring in those portions of the
{rue veins which traverse the trap rocks, together with that
portion of the conglomerate immediately resting upon or
against the trap, by far the most important, consist of {he
several ores of copper, with which iron occurs, disseminated in
the forms Dbefore described, and occasionally, though very
rarely, native silver has been detected, associated in the same
vein,  After as minute an examination of the subject, as cir-
cumstances will permit, I am led to the conclusion, that the
only ores of the metallic minerals, occurring in those portions
of the veins, which traverse the rocks last alluded to, which
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can reasonably be hoped to be turned to practical account, are
those of copper.

In these portions of the veins, the metal referred to, ocenrs
very frequently in the form of native copper. with which are
associated the red oxyd, azure carbonate, green carbonate, and
more rarely what may be denominated copper black, and still
more rarely, pyritous copper. None of these have been noticed
in a crystaline form.

It must not be imagined that thege several minerals make
up the whole or even any very considerable portion of the
entire length and breadth of the veins, in which they occur,
for they are distributed in bunches, strings, and comparatively
narrow sub-veing, in a manner precisely analagous to that in
which these ores are usually distributed, in similar rocks in
other portions of the globe. The quartz veinstone, before
described, has always so much of the green tinge communi-
ated by the carbonate of copper, that it cannot fail to be
detected; but the presence of disseminated native copper, in
this veinstone, would, at first, hardly be suspected, and it is
not until a fresh fracture has been made, and the mineral
closely examined, that the numerous dark points and minute
threads are discovered 1o be copper in a native state. Large
portions of this quartz veinstone, (when the included metal
can scarcely be detected by the naked eye,) when examined
with a glass, are found to contain very delicate threads of
native copper, that traverse the quartz in every possible dire:-
tion, and so completely is this latter mineral bound together,
that it is fractured with difficulty, and its toughness is very
greatly increased.

The specific gravity of this veinstone is very considerably
above that of ordinary quartz, and usually, the difference is so
considerable, even in those masses where the copper can
scarcely be detected by the naked eye, as to be apparent to
coven the most careless observer. But in addition to this finely
disseminated condition of the native copper in the veinstone,
it is also disseminated in a similar manner through the rocky
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matter embraced by the veinstone and in the amygdaloid angq
conglomerate portions of the rocks, it sometimes extends for y
distance of from two to three feet into the rocky matter op
cither side of the veins, sometimes completely, or in part, fi|j.
ing the cells of the amygdaloid rock. v

The conditions above described refer to the main portiong
of the veins only, while there are other portions in which the
copper appears to be concentrated in larger masses, constitut.
ing bunches and strings, and in which places the sides or
walls of the veins are sometimes wholly made up of thin plates
of native copper. In these portions of the metalliferous veing
where the metal appears, as it were, to be concentrated, it also
occurs, much in the form before described, except that the
masses of metal vary from the merest speck to that of several
pounds weight. In opening one of these veins, at a concen-
trated point, the observer, unless he had previously examined
other portions of the vein, would be led to erroneous con-
clusions as to its richness, a source of error which cannot he
too strongly guarded against; for while the vein, for a short
distance, may be found to be exceedingly rich in mineral, the
mineral 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 been extensively worked
and found to be most productive, on the continent of Europe
and the Igland of Great Britain.

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

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

Leaving the trap rock, the character of these veins, as they
{raverse the conglomerate, nndergoes important changes; for
not only does the veinstone become gradually changed, from
(uartz to calcareous spar, but the amount of native copper
diminishes, and its place is either supplied wholly or in part
hy ores of zine and caleareous spar, or wholly by this latter
mineral. There are, however, occasional exceptions to this
general rule, for occasionally the place of the native copper in
the veins, in their passage throngh the conglomerate, is sup-
plied by a variety of complex compounds of the same metal,
which compounds are of exceeding interest; but this change
would appear always to be intimately connected with, or to
Lear some relation to, the dykes of trap which traverse the
conglomerate rock. Several instances of this kind were
noticed upon the northerly side of Keweenaw point, either
directly upon or near to the coast, as also at several other
places in the interior, westerly from Keweenaw point. A vein
which may without doubt be referred to as one of ihis char-
acter, (though in consequence of intervening bays and Iakes
between it and the ranges to the south, its conneetion with the
main range has not been seen), will serve to illustrate the
character referred to.

This vein, which reaches the immediate coast of the lake,
upon the easterly cape of the bay known to the voyageurs as
the Grande Marrais of Keweenaw point, terminates, so far as
examinations can be made, in the coarse conglomerate rock.
The coast of the lake, for many miles on either side, is made
up of abrupt cliffs of a similar rock, the rock as usual, being
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made up of coarse rolled pebbles of trap, chiefly cementeq
with ealcarcouns matter, which is usually associated more op
less with the red oxyd of iron. Ilmmediately south of the
coast a heavy dyke of trap fraverses the conglomerate, whicl
dyke corresponds in position with line of bearing and dip of
the conglomerate rock.

The vein. which, at its termination upon the immediate
coast of the Jake, has an extreme width of about 10 feet, may
be traced in the bed of the lake, in a direction north 3°
east, for a distance of several rods, after which, in consequenece
of the depth of water, it is completely lost. This vein at the
point where it appears upon the coast, may be said to be in
a concentrated state, or in a condition analagous to that before
described, where the native copper occurs in the condition of
bunches and strings, though the condition in which the metal-
lic minerals oceur is esgentially different from that in the trap,
for, instead of native copper, we have several mixed forms of
the green and blue carbonates of copper and copper black,
more or less intimately associated with caleareous spar, and in
the adjoining rock, and in small ramifying veins occasional
small specks and masses of native copper, weighing from 1
to 3 oz. ocenr, but these are by no means abundant. No quartz
oceurs as the veinstone, and none of the ores have been noticed
in a erystaline form.

It has already been stated, that these true veins, in travers
ing the conglomerate, frequently almost loose their character,
and it hecomes difficult to define their absolute width. or in
other words, it would appear as if, at the time of the formation
of the veins, the conglomerate had not Dbeen perfectly
cemented, the result of which would be, that the mineral
matter, which, under other circumstances, would constitute
a perfect vein, would frequently appear in only an imperfect
one, or the mineral which would, under other circumstances,
make up the vein itgself, may have been injected latterly
through the interstices of the rolled masses constituting the
conglomerate, in which case the mineral would, in fact, take
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the place of the ordinary cement, thus simply investing the
pebbles of the conglomerate. Now. although at the point under
consideration, a wide and remarkably distinet vein is de-
veloped, the rock, for many feet on either side, has the inter-
stices between the pebbles filled wholly, or in part, with vari-
ous mixed and irregular forms of the ores, accompanied by
caleareous matter, as before stated, and with occasional specks
and small masses of native copper.

Those veing traversing the conglomerate take on a similar
character to a greater or less extent rather frequently, but
the place of the copper is more usually supplied by the silice-
ous oxyd, and more rarely by the carbonate of zine, which
compounds, sometimes may be seen forming a perfect or par-
tial cement to the rock, for considerable distance on either side
of the main vein. These ores of zine, like those of copper, are
uniformly amorphous, and almost invariably more or less
associated with some form of earbonate of lime, with which
they may, under some circumstance, unless elosely examined,
be confounded.

Although these copper and zine ores occasionally appear
in considerable quantities, in those portions of the veins
traversing the conglomerate, they usually embrace or simply
encrust portions of the rocky matter; or rather the rocky
matter and those ores appear to be coarsely and mechanically
mixed. These veins furnish beauvtiful cabinet specimens of
the blue and green carbonates of copper, and more rarely of
pyritous copper, together with the other varieties mentioned.

Having already devoted a larger space to the consideration
of these veing than had been intended, T 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 ealcareous spar of that material containing very meagre
ores or zinc.

The distriet of country to which these veins have been
referred, thus far, only comprises the ranges of hills south of
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Lake Superior, but veins of a very similar character, and of
similar mineral contents, also occur upon Iste Royale. The
order and changes in the character of the veins upon Isle
Rovale is necessarily 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 essentially the same as in those upon the south side of the
lake. .

Native copper, in very thin plates was oceasionally 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 pass-
age across the conglomerate and that they very rarvely contain
any traces of zine.

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

In addition to the regular veins already described, irregular
veins frequently ocenr, traversing the whole, or portions, of the
outliers of trap, or those knobs which appear to have been
elevated singly; and although these veing may withont doubt,
be referred to the same epoeh ag the regular veins before
described, they nevertheless frequently differ considerably in
mineral contents.

The }imits of the present reporl will not permit a separate
description of these several distincet trap knobs. I will there-
fore confine my remarks to that already referred to, as oceur-
ring upon the south coast of Lake Superior, immediately
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northwest from Riviere Des Morts, and which forms the
promontery known as Presque Isle.

In nearly all those portions of this knob, where the trap,
conglomerate and sandstone are exposed in such a manner as
(o permit examination, each of the rocks are seen to be
{raversed by innumerable irregular ramifying veins, which in
the sandstones are made up of quartzose and calcareous
matter; but many of which, near the junction of the igneous
and sedimentary rocks, are metalliferous, and this metallifer-
ous character is more fully developed as the veins are extended
into the trap rocks.

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

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

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