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To His Excellency, the Hon. ITarrisox Lubpixaroxy,

Governor of Wisconsin.

Sir:

It affords me great pleasure to submit the following contri-
bution toward the final report of the Geological Survey of Wisconsin,
begun in the year 1873, and still in progress. The manuscript for
the remaining volumes is in part prepared. but the completién of
certain portions is dependent upon field work now being prosecuted,
and must await its conclusion. An earnest effort will be made to
complete the series at as early a date as the proper execution of the
work will permit.

Most respectfully, your obedient servant,

T. C. CHAMBERLIN,

Clief Geologist.
Brrorr, dugust 8, 1877.






PREFACEK.

Tre Law, under whose authority the reports of the Geological Sur-
vey are being published, determines the character of one volume,
which, from its nature, will most appropriately form the initial vol-
ume of the completed series. DBut as it involves general conclusions
that can only be arrived at after the completion of field work, its ap-
pearance must be delayed until that work is accomplished. It was
not deemed advisable on this account, however, to defer the publica-
tion of such portions as could be finished, and the present volume,
although nominally the second of the series, appears first in the order
of time.

Although its size has been expanded bevond what was originally
intended, and a large portion of its matter printed in a smaller type
than is desirable, it has been found impossible to include all the ma-
terial that has been gathered relating to the regions reported upon,
and a considerable amount of manuseript relating to each of the dis-
tricts has been necessarily omitted, and other portions condensed to
an undesirable brevity. It is believed, however, that, notwithstanding
this, a creditable degree of thoroughness and fullness has been attained,
and that, by the assistance of the ample maps and profiles that accom-
pany the volume, an adequate knowledge of the structure of any
locality may be obtained.

The law authorizing the survey requires the construction of a sin-
gle map upon which shall be represented all the geological forma-
tions of the state. A map based upon a scale of fifteen miles to the
inch, is the smallest upon which this can be successfully accomplished,
and this fact has determined the form and dimensions of the accom-
panying atlas, whose sheets have the size requisite for such a map.
A scale of three miles to the inch is the least that is at all adequate
to the proper representation of the detailed mapping of the formations,
and this scale has been uniformly adopted for the more elaborate ge-
ological maps. It was found that the surface of the state, on this
scale, was readily and economically divisible into rectangles of the size
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indicated, and these constitute the Area maps of the atlas. Seven of
these cover the territory reported upon in this volume. At least an
equal number will be required for the regions yet to be reported upon,
and these will be numbered consecutively with those now published,
so that the whole series, when complete, may form a single portfo-
lio. The contour lines of the topographical maps of the Lead region
required the still larger scale of one inch to the mile, and five plates
are devoted to them.

It may be unnecessary to state that the construction of an ordina-
ry surface map is no proper part of the work of a geological survey,
and the geological corps cannot justly be held responsible for errors
of a merely geographical nature. When it is considered that the
original provisions of the law required the examination of more than
13,000 square miles each year, it will be evident that no work of that
kind was contemplated. DBut a correct geographical map is highly
important to accuracy in the delineation of the formations sketched
upon it, and hence the corps have labored under some annoying dif-
fieulties growing out of the inaccuracies of the original government sur-
veys, and of the maps in common use. To overcome these difficulties, so
far as possible, the Area maps have been built up, township by town-
ship, from the notes of the original linear survey of the government,
and comparisons instituted with state, county, township and special
maps, and with the observations of the geological corps. The townships
and sections should be, setting aside the convergence of the meridi-
ans and the trivial effects of sphericity, perfect squares, and cover the
state with a syminetrical network of lines, but it will be observed
that there are marked departures from this form in some cases, due
to errors in the linear survey, and an effort has been made, by care-
fully representing these on the maps, to restore the natural features
to their true form and position.

The areas mapped as Wet Lands are essentially those given on the
government plats as marshes, but that term is not now properly ap-
plicable to a considerable portion of the surfaces so designated, since
most of them are so firm that they may be readily traversed by teams,
and some are even cultivated with success in all except very wet sea-
sons, and are, indeed, among the most valuable lands of the state. In
the great majority of cases, except where they are fluviatile meadows,
they represent extinet lakes, and hence their historical and geologi-
cal significance is important.

The survey has been put under great obligations by the kindness
of citizens and corporations in rendering valuable aid in various ways
in the prosecution of the work. In addition to the more specific ac-
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knowledgments that have been made in connection with the annual
reports and in other appropriate ways, the corps desire to tender this
general expression of their appreciation of the numerous courtesies
of which they have been the recipients.

It is due also to those whose results do not appear in an individual-
ized form, to call attention to the analytical work of Prof. W. W.
Daniells, of the State University; of Mr. Gustavus Bode, of Milwau-
kee; and of Mr. E. T. Sweet, recently of Madison; to the paleonto-
logical identifications of Prof. R. P. Whitfield, of New York, and to
the drafting of Prof. W. J. I.. Nicodemus and Mr. A. D. Conover, of
the State University.

An expression of indebtedness is also due Prof. R. P. Whitfield,
Hon. Geo. H. Paul, Prof. A. Salisbury, G. D. Swezey, J. IL. Cham-
berlin and C. S. Bacon, for reading portions of the proof on subjects
with which they are especially familiar.-

The provision which has been made by the commissioners of pub-
lic printing for the publication of the work has proved wise and
judicious, as well as highly economical.

The mechanical execution of the work is the best witness that can
be offered as to the skill and faithfulness with which the printers and
lithographers have performed their respective tasks. The execution
of large geological maps is confessedly a work of much difficulty, and
great credit is due the lithographers for the obliging and liberal man-
ner in which they have performed their work. In several instances
they have exceeded the requirements of their contract.
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PREFATORY NOTE.

The administration of the survey, at its commencement, was placed
in the charge of the late lamented Dr. I. A. Lapham, who brought
to the work the fruits of a large experience, and the acquisitions of
years of industrious observation upon the geology and natural history
of the state. Under his able management, the survey continued the
first and the greater portion of the second year. Annual reports for
each of these years were duly submitted by him, but were not pub-
lished. He was succeeded as chief geologist in February, 1875, by
Dr. 0. W. Wight, who held the position one year, and who presented
a report for that year, which was likewise not published. In Febru-
ary, 1876, the direction of the survey was placed in charge of the
writer. Subsequently, provision was made, by enactment of the legis-
lature, for the preparation and publication of the final report of the
survey, and the foregoing annual reports were placed “in the hands of
the chief geologist to be used in the preparation of his final report.”
Under these circumstances, it has seemzd to me the part of justice to
publish, as nearly intact as possible, the reports prepared by my pre-
decessors. Certain portions of a report of progress, however, necessa-
rily relate to the administration of the survey, and to other matters
of transient interest which have little subsequent importance, and
would be inappropriate in a report of this character, and hence there
arose a necessity for the revision of these reports for this volume.
This, to me a very delicate duty, it was presumed would be esteemed
~a favor by those most intimately concerned in their publication, and
it was freely proffered them. The revisal of the reports of Dr. Lap-
ham was very kindly undertaken by his son, Mr. S. G. Lapham, and
they appear as they left his hands, with a few trivial changes made at
his request. Tt should be considered by all, that these annual reports
made thus early in the history of the work, and merely intended to
shov&t the progress and results of the survey, in accordance with legal
requirement, cannot do full justice to their distinguished author, but
it 1s‘h?ped that they will éndicate the work accomplished under his
administration, and if there be anything meritorious in the final
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results of the survey, a just and generous public will award a due
measure of honor to the hand that organized and gave it direction at
its inception.

The like comity in relation to the revision of the report of 1875,
extended to Dr. Wight, was declined, except the privilege of reading
the proofs, but he has been kind enough to assure me that nothing has
been omitted from his report that it is desirable to retain.

The revision of all these reports has been closely confined to the
elimination of administrative and duplicate portions, and everything
of @ geological nature has been retained, even though it were only
provisional in character, and this has been done to the exclusion of
portions of my own and of my associates’ manuscript. While pub-
lishing thus fully and serupulously the reports of my predecessors, it
is but just to myself to disclaim any responsibility for the views pre-
sented.

Since these reports, besides being themselves the earlier annals of
the survey, contain historical sketches, they are grouped together to
form the opening historical section of the volume.

The annual report for 1876, submitted by the writer, was promptly
published, and hence no part of it will find a place in this volume.

The annual reports of the assistant geolcgists, being their own in-
dependent productions, were placed in their hands, and will be found
incorporated in their reports upon the districts assigned them.

T. C. C.
Berorr, August 6, 1877.



WISCONSIN GEOLOGICAL SURVEY.

REPORT OF PROGRESS AND RESULTS,

FOR THE YEAR 1873.

BY I. A. LAPHADM.

As required by the act “to provide for a complete geological sur-
vey of Wisconsin,” approved March 19, 1873, I now have the honor
to report the progress made, and the results attained during the first
year of the survey, and also to lay before you the maps, profiles and
drawings necessary to exemplify the same. The law reads as follows:

Ax Acr to provide for a complete Geological Survey of Wisconsin.

The people of the State of Wisconsin, represented in Senate and Assembly do enact as
Sollows.

Secrion 1. The governor is hereby required to appoint, by and with the advice and
consent of the senate, a chief geologist, who shall be a person of known integrity, thor-
ough practical and scientific knowledge of the sciences of geology and mineralogy, and,
upon recommendation of said chief geologist, the governor shall appoint one or mors
assistants, not exceeding in number four, one of whom shall be a skillful analytical chemist
and assayer; the said chief geologist and his assistants to constitute a geological corps,
whose duty it shall be to make a thorough and complete geological, mineralogical and
agricultural survey of the state, and topographical surveys of such portions as may be
deemed by the corps to need them for the thorough completion of the work: Provided,
That if the appointment of chief -geologist be made during the recess of the senate,
such appointment may be confirmed at the next session thereof.

SectioN 2. The survey shall have for its objects:

1st. An examination of the geological structure of the state, including the dip, num-
ber, magnitude, order and relative position of the various strata ; their richness in mine-
rals, metallic ores, clays, mineral waters, fertilizers, building stones and other useful
'm?.t?ria.ls, the value of such materials for economic purposes, and their accessibility for
mining and manufacture.
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2d. Accurate chemical analyses and assays of the various ores, clays, peats, marls,
building stones, etc., discovered by the state.

3d. A careful topographical survey of the lead region, for the purpose of ascertaining
as far as possible, the amount of denudation, and the exact position of the mining
ground at each locality; also careful barometrical observations on the relative elevation
and depression of various parts of the state.

4th. An-examination of soils and subsoils, and observations upon the animal and vege-
table productions of the state, with reference to its agricultural interests.

SecrroN 8. It shall be the duty of said geological corps, in the progress of the ex-
aminations hereby directed, to collect such specimens of rocks, ores, fossils, minerals, etc.,
as may be necessary to exemplify the geology of the state. Sets of these specimens shall
be deposited with the Wisconsin Academy of Sciences, Arts and Letters, and the State
University, and with each one of the incorporated colleges of the state, and with cach
of the normal schools: provided, application be made to the chief geologist before the
commencement of field work.

SectioN 4. It shall be the duty of the chief geologist and his assistants, on or before
the first Monday in January in each year during the continuation of the survey, to make
to the governor a report of the progress and results of the survey, accompanied by such
maps, profiles and drawings as may be necessary to exemplify the same, which reports
the governor shall lay before the legislature.

SECTION 5. As soon as the progress of the survey will permit, the chief geologist shall
begin, and on completion of the survey, shall complete a final report, including the re-
sults of the entire survey, accompanied by such drawings and topographical maps as
may be necessary to illustrate the same, and by a single geographical map showing by
colors and other appropriate means the stratification of rocks, the localities of the beds
of mineral deposits, and the character and extent of the different formations.

SecrioN 6. To carry into effect the provisions of this act, the sum of thirteen thou-
sand dollars for each year, until the completion of said survey, is hereby appropriated
to be drawn from the treasury on warrants from the governor, as needed; which shall
be in full for all expenditures except printing of reports. The salary of the chief geolo-
gist, and the salaries of the assistant geologists shall be fixed by the governor, and shall
De for services actually performed, and time actually spent in the work. The balance
of the sum hereinbefore appropriated shall be used in such manner as shall best pro-
mote the purposes of this act.

Secrion 7. The survey shall commence by the first of June next, or as soon thereaf-
ter as practicable, beginning with the counties of Ashland and Douglas, and the entire
survey shall be completed within four years from and after its commencement.

Approved March 19, 1873.

OraaxizatioN oF THE GEorogicaL Corrs. — Governor C. C. Wash-
burn, by commission dated the tenth day of April, 1878, appointed
the undersigned chief geologist under the provisions of this law.

On the twenty-ninth day of the same month, Prof. Roland D. Irv-
ing, A. M., E. M, Prof. T. C. Chamberlin, A. M., and Mr. Moses
Strong, A. M., were upon the recommendation of the chief geologist
appointed as assistants in the survey. Prof. W. W. Daniells, M. S.,
was also engaged to make such chemical examinations and analyses
of ores and minerals as might be needed for the ‘survey. By an ar-
rangement with the Regents of the State University, Prof. Daniells
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is to have the use of the apparatus belonging to the Institution with-
out additional expense.

These gentlemen had, by previous study and training, qualified
themselves for the special work required. Their elaborate reports
herewith submitted will show that they have faithfully, efliciently,
and satisfactorily performed the several duties assigned them; though
the time between the close of the field operations and the day on
which their reports must be submitted to the Governor is not suffi-
cient to enable them to do that full justice to their work that could
be desired.

The assistants were each dirccted to organize a party adequate to
the special work required; to supply themselves with the necessary
instruments and outfit; to give their attention to all facts throwing
light upon any of the special matters required to be considered by the
law authorizing the survey; and, as it is obviously impossible, aswell
as unnecessary to visit every square mile in the country they were
directed to so plan their routes as to be able to examine the localities
of greatest importance to the material interests of the state; and at
the close of the fieldwork, to prepare, as soon as possible, a detailed
report of the results of their work with the necessary maps, profiles
and drawings. Each party was supplied with skeleton maps, traced
from the township plats of the government land surveys, upon which
was laid down, from time to time, such additional information as
could be obtained. These plats, it is well known represent town-
ships ”’ six miles square, divided into thirty-six “sections > of one mile
square, upon a scale of two inches to one mile, which is sufliciently
large to represent all but the minutest details of the geological sur-
vey. Among the instruments brought into requisition by the sever-
al parties were the aneroid barometer, miners’ compass, odometer,
clinometer, pocket level, tape lines, ete.

Pror. Irving’s Party. — It was deemed advisable to assign to
Prof. Irving of the State University, Madison, the duty of beginning
the survey, by an examination of the Iron and Copper Ranges of
Ashland and Douglas counties; and efforts were made to have the
work begun as soon after the first day of June as possible. Iis party,
consisting of Prof. R. D. Irving, Mr. Frank B. Jenncy, Mr. Edmund
T. Sweet, and Mr. James Munro, with a guide and a cook, though
much delayed by ice in Lake Superior, were able to reach Ashland,
and to commence the field-work of the Wisconsin Geological Survey
on Monday the second day of June, A. D. 1873.

In addition to the general instructions detailed above, Prof. Irving
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was requested to give attention to the question of the age of the red
sandstone and accompanying shale of the counties to be examined;
whether the Archeean rocks are of different ages; and to the disturb-
ances of the strata in the vicinity of the metal-bearing ranges, involv-
ing important questions regarding the proper system of mining.

His report, herewith submitted, will be found to contain ample de-
tails of the beds of silicious magnetic iron ores forming what is
known as the Penokee Iron Range, with numerous analyses of the
ores, including all information necessary for a proper understanding
of the extent and value of these important ore beds. Other details
brought forward in this report, showing what had previously been
done in exploring this interesting region; its topography, surface,
general, special and economical geology; its agricultural features,
timber, etc., will be found equally interesting and valuable. These
explorations, made so early in the season, were not accomplished with-
out the patient endurance of much suffering and hardship, arising
from the clouds of musquitoes, and from unfavorable weather.

Prof. Irving also made a partial examination of the iron ore beds
at and near the Black River Falls, in Jackson county.

Pror. CraMBERLIN’S PARTY. — To Prof. Chamberlin was assigned
the duty of surveying that portion of the state lying immediately
west of the line of outerop of the Niagara or Clinton group of rocks,
from the south line of the state through the counties of Walworth,
Jefferson, Dodge, Fond du Lac, Calumet and Outgamie to the south-
ern limits of the crystalline Archean rocks in Shawano county; and
upon his return route, to examine the outerops of the lower strata lying
west of that line. Ile would thus be led to examine the important
iron beds, now so extensively mined at Iron Ridge, the artesian wells
from which water flows so abundantly at Fond du Lac and elsewhere,
and the highly interesting localities of quartzite in Dodge and Jeffer-
son counties. Ile would also be in the midst of some of the most
striking features of the glacial and modified  drift,” with their “pot-
ash kettles,” gravel hills and parallel ridges.

On the twenty-third day of June, work was commenced by this
party under the immediate direction of Prof. Chamberlin, aided dur-
ing portions of the time by Messrs. L. C. Wooster, F. H. King, N.
D. Wright, Samuel Shaw and G. L. Merriman.

They reached Keshena, in Shawano county, early in September, and
returned to Beloit by the last of that month. Some further explora
tions were afterwards made by Prof. Chamberlin in persen, us men-
tioned in his report.



ANNUAL REPORT FOR 1873. 9

In Prof. Chamberlin’s report will be found much interesting and
valuable information, stated in plain language, relating to the topog-
raphy of the district examined by him; the drainage and water power;
the distribution of vegetation, of marshes, of lands covered with oak,
maple or pine forests, with a map showing the boundaries of these
several divisions; the outlines of the several rock formations; the
phenomena of the drift; the nature of artesian wells, and various
matters coming under the head of economical geology. Special at-
tention was, very properly, given to the subject of our peat deposits,
which will increase in importance from year to year, as the forests
disappear, and the cost of fuel becomes thereby increased.

These, and the various other matters of much practical utility pre-
sented in this report, will be read with much interest by the people
of the state.

Mr. Stroxc’s Pawrry. — Special provision having been made for a
careful topographical survey of the lead region, for the purpose of
showing the denudation of the superior strata that so evidently has
occurred, and the exact position of the mining ground at each locality,
with reference to the particular rock-formation in which it is found,
it was deemed advisable to assign one of the three surveying parties
expressly to this work. Accordingly Mr. Strong, having made suita-
ble preparations, commenced that work on the fifth day of June.

For the purpose of securing the most general and complete view of
the whole lead region during the first year of the survey, Mr. Strong
was directed to give his attention to two lines, the one east and west, the
other north and south through the middle of the district. This would
lead him to constrnet a geological section from the Mississippi river
eastward to Dane and Green counties, and another northward from
the state line of Illinois, to the iron ores and quartzites of Richland
and Sauk counties. This party consisted of Mr. Moses Strong, Mr.
A. D. Conover, and Mr. J. W. T. Crawford. Mr. Strong’s previous
training and skill acquired in the best scientific schools in this country
and in Geermany, and in the business of a mining engineer, enabled
him to perform, with full satisfaction, the duties thus assigned to him.

Special attention was to be given to the collection of all facts bear-
ing upon the method by which the lead, zine, and copper, were depos-
ited in the veins or crevices; whether by deposition from above,
injection from below, or by gradual infiltration from the inclosing
rocks; these questions being deemed of the greatest theoretical and
practical importance as showing the probable extent of these ores be-
low the limits of present explorations. Also to ascertain whether
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there have been disturbances of the strata, centers of elevation, ete.,
questions of importance with regard to the downward continuance of
the veins, and the proper method of drainage.

Mr. Strong’s report will be found to contain much that is new and
valuable in regard to this important and very interesting distriet.
The local details, showing the present condition of the mines, and
their capabilities of future production, cannot fail to be of great bene-
fit to the state by making known in a reliable form the advantages
that might be attained by a more vigorous prosecution of mining
operations at many of the localities described.

The extent, physical characteristics, mineral contents, and other
important particulars of each rock-formation occurring in the district
examined, are clearly stated. The discovery of fossils in the Lower
Magnesian limestone shows that animal life was not entirely destroyed
during the epoch of the deposition of this great member of the Lower
Silurian series of rocks, and places it more directly in unison with the
Gralena (or Lead-bearing) limestone from which it is only separated by
a comparatively thin layer of sandstone —the St. Peters. It thus
being shown to have one more character in common with that rock,
we may expect to find still more common features, such as the occur-
rence of crevices, openings, and the ores of lead, zinc, and copper.
Important facts are brought forward, bearing upon this question of
the occurrence of metallic ores of economical value, in the Lower
Magnesian limestone.

Quarries of brown sandstone equal in beauty and value, and possess-
ing in many respects the same qualities, with that so much admired
from Lake Superior, are first publicly noticed in this report.

Prominence is also very properly given to the layers of carbona-
ceous shale, containing from fifteen to forty-five per cent. of bitumin-
ous matter, which may, at some future time, be utilized in some way.
It was found that this shale occupies a position between the Blue
limestone below, and the Galena limestone above; and it thus be-
comes a ready means of determining the exact position of the mining
grounds, with reference to the geological formations. We have here
probable evidence of a considerable period of time during which vege-
table life —perhaps in the form of sea weeds— predominated, and
which may be regarded as an incipient effort towards the state of
things that long ages afterwards supplied coal and oil to the world.

The history of former efforts in the production of copper at Mineral
Point will be found interesting, and may lead to renewed efforts in
that direction.

With regard to the zinc ores — consisting of the sulphuret (sphaler-
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ite or blende) and the carbonate (Smithsonite, or dry-bone) often,
though improperly, called calamine, a term rightfully belonging to
the silicious oxide, that probably does not occur in the lead region —
full details will be found in Mr. Strong’s report, showing the wonder-
ful increase of production within the past two or three years. W
have hLere a case where an ore, supposed for a long time to be worth-
less, is suddenly invested with great value; and owners of abandoned
mines, find themselves in the possession of unexpected wealth. It is
to be regretted that the want of a cheap fuel in the lead region pre-
vents the smelting of these ores within our own state. The construe-
tion of a railroad from Milwaukee directly to the source of supply of
these zinc ores, by cheapening the cost of transportation, might render
the manufacture of spelter and zine-white, a business of profit on the
shores of Lake Michigan.

It is proper here to call attention to the fact that Wisconsin lead is
known in the arts as soft lead, in contra-distinction from hard lead,
so called, that comes from the far west. The latter kind, separated
mostly from the silver lead ores, is supposed to contain other metals
as impurities; while the former is free from all deleterious substances.
Doubtless the poisonous quality of some lead pipes used for the con-
veyance of water may arise from the presence of arsenic, or other im-
purities from which our lead is free.

The very extended series of barometrical observations for altitude,
made by Mr. Strong and his party, will have special value in the
mining region, not only at present but for all future time.

Another highly important subject, the diminution of the flow of
water from springs, and in the rivers and smaller streams is very
properly presented, and many new facts mentioned. Although this
falling off of the amount of water may be an advantage in working
the lead, zinc and copper mines, allowing the miner to penetrate to
greater depths before the steam pump or the tunnel must be resorted
to, yet in view of other vital interests, this drying wup of the living
waters is to be deemed a disaster, which it should be the business of
a wise and prudent government to check. Within the life-time of an
individual, perhaps the change is not sufficient to be of much conse-
quence; but within the life of the state, it will become a matter
deserving the most serious attention.

It is perhaps to be regretted, that the necessity of extending the
geological survey over the whole state, with an area of fifty-six thou-
sand gquare miles, renders it impossible to make such special surveys
of each mining district as are wanted for the practical purposes of the
miner, and seem to be expected in some localities. Such working
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plans can only be made by the mining companies, and landed propri-
etors. Had this work been undertaken for each mining neighborhood,
there would have been but little time or means left for the prosecu-
tion of the survey in other portions of the state.

It is deemed to be the proper business of the state survey to ascer-
tain the dip, number, magnitude, and relative position of the various
rock-strata; and, in the lead region especially, to make a careful top-
ographical survey for the purpose of ascertaining as far as possible
the amount of denudation, and the exact position of the mining
ground at each locality. The miner is thus supplied with correct and
tangible information to guide him in conducting his operations in
prospecting for new ranges, by showing which are the mineral-bear-
ing rocks, with their locality, dip, and thickness. This must be done,
not only for the mining region proper, but for the whole state.

It is the proper business of the miner, at the expense of the owners,
and not of the geologist at the public expense, to search with pick in
hand, within the limits thus defined, for mineral ranges, sinking
shafts here and there until he meets with success, It then, and not
until then, becomes the business of the mining engineer to malke those
minute and detailed investigations and surveys that are needed in the
preparation of working plans, maps and profiles, showing the most
proper and economical method of working the mines so discovered.
Such survey and map should show the exact extent, location, and dip
of the several veins, with their crossings; the present condition of the
works; the proper system of drainage; the depth to whick the veins
may be supposed to extend; the contour of the ground; and many
other items, varying, of course, with the peculiarities of each location.

Such surveys and plans are necessary for the proper working of any
mines, as has often been found at great cost; but they do not come
within the requirements of the law authorizing and defining the pres-
ent geological survey of Wisconsin. Should such surveys ever be
undertaken by the state, the work now being done by Mr. Strong,
will be a necessary preparation for their proper execution.

To indicate what is required by owners of mining property in the
lead region. Mr. Strong has prepared a map of the Blue Mounds in
Dane and Towa counties, with the Brigham mines, showing the geo-
logical formations in colors, in the usual method, and also the topog-
raphy by contour lines, and the depth at which each rock would be
reached from any point. 'With the accompanying explanations it will
be found that this kind of map shows a very considerable amount of
special information needed for practical purposes, and for deciding
many important questions in regard to the proper working of the mines.
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To Mr. James Wilson, Jr., of Cassville, the survey is indebted for
a traced copy of his detailed and very valuable working map of the
Muscalunge diggings in Grant county, showing in full detail the ex-
act location, direction, and extent of all the drifts, adits, and shafts,
with the depth of the principal shafts, and the local names by which
they are known. This map will be of general interest as showing the
intricate and complicated nature of these drifts in the lead region. It
could only be constructed from surveys made at different times dur-
ing the history of mining operations; for many of these drifts and
shafts, having been abandoned, are now obstructed with rubbish or
filled with water. To explore and survey them at this time would
require a heavy outlay in clearing these passages; an outlay which
would scarcely be justified, except for the purposes of the owner in
recommencing the work of mining.

The experience gained during the past year will perhaps enable us
to do a greater amount of work hereafter. Much of the detailed in-
formation collected does not properly come into a report intended
more especially to show the progress of the work, and to give early
notice of important discoveries. Our note books will again be called
into service in the preparation of the final report, intended to em-
brace the whole subject.

Pracrioar. ImporTANCE 0F GEOLOGICAL KNowLEDGE. — The propri-
ety of a more general diffusion of accurate knowledge of the simplest
facts and deductions in modern geological scicnce is evinced by the
very positive assurances of numerous letter writers that coal is found
— having been dug out by badgers, or otherwise exposed —in this
state, which is well known to be entirely underlaid by strata of date
much older than the coal-formation. We found one party diligently
boring into a stratum of soft green shale, just like — as he informed
us —the clay under which coal is found in Ohio and Pennsylvania.
The slightest examination of the fossils found in this shale sufficed
to show that it belonged to the Silurian age, and was deposited
long before those peculiar conditions were brought into existence,
which gave origin to the coal. We had here a practical illustra-
tion of the importance of the study of paleontology, the index,
by means of which any given formation wherever found, can at
once be referred to its proper position in the geological series, and
thus lead with unerring certainty to inferences of the greatest practi-
cal importance.

Other parties were found sinking shafts, or digging wells under the
direction of ¢spiritual mediums,” or of persons skilled with the di-
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vining rod. Such persons can seldom be convinced of the futility of
their labor by an appeal to the fossils.

Mz. Epcerron’s Survey.— Mr. B. H. Edgerton, engineer, having
been commissioned by the Milwaukee and Northern Railroad Com-
pany to survey the northern extension of their road from Green Bay,
an arrangement was made with him to report the results of such ob-
servations as he might be able to make, that would forward the ob-
jects of the geological survey. The line run was from near Green
Bay, in ranges 19 and 20, very directly north to the Menomonee river,
which it crossed at the head of the Big Quinnesec Falls. The list of
elevations furnished by him shows the height of the ground above
the level of Lake Michigan at the crossing of every section line, and
the level of the surface of the water in the rivers over which the line
was run. These latter are as follows:

ELEVATION ABOVE
Sec. | T. R. Lok
ake
Michigan. The Sea:.
East. Feet. Feet.
Tiattle SUAMICO «evverreneerooenennnns 26 26 19 144 722
Pensaukee 1iver «..ooeveeiieennennnn. 35 27 | 19 128 706
North branch of Pensaukee .......... 23 27 19 139 717
Oconto, above the falls............... 25 28 |- 19 132 710
TAttle TIVer. cvveenieen e ernnnrnennnnn 1 28 19 164 742
North branch of Little river .......... 24 29 19 180 758
Little Peshtigo . ...ooovviiiiiitt. 36 30 19 157 735
Little Peshtigo lake...........oooutt. 25 30 19 157 735
Asmalllakeon «ovvvvviian e 24 30 19 159 737
A creek (first sandstone found)........ 31 Sl 19 135 713
Beaver creek, On....evieeiiiiiinnann 13 31 19 139 717
Peshtigoriver .....cooovviii e, 26 32 19 162 740
Middle inlet. oo e eeerieninennennnn. 18 33 20 192 770
North branch «.cvviviiiiiiinian... 5 33 20 211 789
Wausaukan Iiver. «cveeevevenrneeenn. 21 34 20 242 820
Pike river. . v v v e e it eeeeenennnn. 15 35 20 309 887
Peminee-Bon-Won river ....o.ovn.... 33 37 20 415 993
North branch of same ............... 10 37 20 438 1,016
Menomonee IIVer. «veueeercenrnnnnen. 7 38 20 472 1,050
Highest ground (2 miles south of river)| 18 33 20 o971 1,149

No indications of the existence of workable beds or veins of iron
ore were observed upon this route; if any exist they are further to
the north and west.

Mr. Edgerton reports as follows: “The geological formation of the
country traversed I found to be much the same as indicated on your
map, except that I did not succeed is discovering any evidence of the
belt marked thereon as the St. Peters sandstone. The first cropping



ANNUAL REPORT FOR 1873. 15

out of the rock which we found is at the Oconto Falls, in section 23,
town 28, range 19 east, where the Magnesian limestone makes its:
appearance in the banks of the river and adjacent bluffs. The per-
pendicular fall here is about twenty-two feet, and the rapids which
succeed make the whole fall of the river about sixty feet.

“We first discovered the Potsdam sandstone in section 34, town .
31, range 19, where the bed and banks of a small creek are of this
formation. It is a dark-colored loose stone, too soft to serve any use-
ful purpose. At the falls of the Peshtigo river, in section 24, town
32, range 19, this sandstone is of a firmer and finer texture, and may
be found useful as a building material. It has also a sharp grit, and
close grain, that renders it serviceable for grindstones, and I was told
that at an early day it was used for sharpening edged tools.

“In section 36, town 33, range 19, granite first shows itself, and
with other metamorphie rocks, crops out from time to time until we
reach the Menomonee river. It is a very abundant material at Pike
river, in sections 15 and 16, town 35, range 20, and forms the bed
and banks of the river at the falls. In section 34, town 37, range
20, trap rocks' are found interspersed with the granite, along the
banks of the Peminee-Bon-Won, but after leaving that stream until
we reach the north branch in section 3 of the same township, no rocks
appear on the surface except granite. At the crossing of the North
Branch, trap rocks again make their appearance and are frequently
seen in alternation with the granite, until we reach the crossing of the
Menomonee river on section 7, town 38, range 20, at the head of the
Big Quinnesec Falls; at which point the rocks are mostly granite, but
a small area at the top is composed of "trap mingled with some talcose
rocks.

“The granite of this region is mostly schistose in character and is
frequently coarse and soft, so as to be of little use as a building ma-
terial. It often abounds in seams, filled with feldspar, and other sub-
stances; and quite frequently these seams cross each other at acute
angles. A
‘ ~ “From the Peshtigo river T went westward as far as Thunder Lake,

in section 15, town 32, range 18, and first discovered the granite in
this direction near the line between ranges 18 and 19, and at the
point between sections 13 and 18.

“At Keshena in town 27, range 15, or a little northwest from the
village, the same rocks appear; and I judge that the line between the
Sandstone and granite follows about a northeasterly course to the Me-
nomonee river, in town 36, range 21 east.”

These and the following rocks spoken of as trappean are metamorphic



16 GEOLOGICAL SURVEY OF WISCONRIN.

TorocrariicArL SurvEy. — Much of the success of any geological
survey depends upon the accurate measurement of the elevation of
the country above some well known datum plane. IFor all such deter-
minations in Wisconsin the level of Lake Michigan forms a conven-
ient base from which to measure. The elevation of this lake above
the sea was long ago determined, by the topographer of the carly
Michigan geological survey, under the direction of the lamented Dr.
Douglas Houghton, to be 578 feet. Probably the first spirit level
brought to Wisconsin was that of the late Hon. Byron Kilbourn, who
in March, 1836, established the zero, at the lake level, to which all
subsequent work of street grading, sewers, and the water-works of
Milwaukee has been referred. It was also from this now well es-
tablished datum plane that the surveys of the Milwaukee & Missis-
sippi, the La Crosse & Milwaukee, and the Milwaukee & Horicon
railroads were commenced; and it is to this zero therefore, that all
work of the present geological survey will be referred.

Since 1836, the level of Lake Michigan has varied, from 4 feet above
this datum, in July, 1838, to 1.65 below in March, 1348, showing a
total change of 5.65 feet; the mean being about one foot above the
established zero.

These fluctuations have long been known to result from various
causes, among them the effect of winds and storms; the annual change
of the seasons producing high and low water, as in ordinary rivers;
the variations, during different years, or series of years, as to wetness
or dryness; and finally a regular (though very small) lunar tide, cor-
responding with that of the ocean.

Ramroap Erevarions.—In the prosecution of any topographical
as well as of any other survey of the state, it is apparent that advant-
age should be taken of any work already done by others; and with
this view, efforts have been made to secure, as far as can now be done
the results of the several railroad surveys within the state, and the
following list of stations, with their elevation above Lake Michigan
and the sea will show what progress has been made in this direction.

Every railroad station, the elevation of which is here given, becomes
a bench mark from which our barometrical measurements of the rela-
tive elevation and depression of various parts of the state, as well as
all future surveys can be made, with definite knowledge of the abso-
lute height above Lake Michigan and above the sea level.

The level of Lake Michigan, thus definitely made known, will be
found a convenient datum plane to which all future railroad surveys
may be referred; this can be done without the use of negative quan-
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tities, for no part of Wisconsin lies below that level.
lication of the following list, it will not be difficult to connect any
future survey with this, now well established datum plane, and thus
aid directly in the development of the physical geography and topo-

graphy of the state.

ELEVATION OF RAILROAD STATIONS.

17
After the pub-

ELEVATION ABOVE
STATIONS. CouNTy.
Lake The
Michigan. | Sea.

Ableman. .. oooeeeiiiiiiennans Sauk voverie it 301 879
Ackerville... ....coooiinnn... Washington........cooovnun... 480 1053
Afton. . covveneniiin i 0CK e 180 758
Allen’'s Grove. .« vevevevvneennn Walworth. ....ccovvvvinoan... 293 871
Amherst.......oooiiiiiiiinn. Portage......ooooiviiiiiiinn. 466 1044
Ambherst Junction............. Portage.....cooovviiieai... 553 1131
Appleton ..ooovviiiiiiiiiin, Outagamie (C. & N. W.)...... 128 706
Appleton. .. cvveniiiiiinn.. Outagamie (M. & N.) ......... 145 723
Arena ..oiiiiiiii e OWE e oo eveennnnnneeninnnenns 154 732
Arlington ......ooveiiiaann.. Columbia <« v vvvvvvvenrennnnn. 426 1004
Auburndd,le .................. 14107 [P 645 1223
Augusta . ..ooovn ciiii e EauClaire ....oovvvvnnennn .. 395 973
VOCH e evvveevnnn oo veunenns JOWR v oveneeii i i 117 695
Baldwin «..oovvveriveinenn... St CroiX e e vveveveeneenannannn 560 1138
Balch’s Ranch......covvvennn. Wood cevviieniiiiii i 389 967
Bangor ...l La Crosse . oo ovveevneninennn.. 174 752
Baraboo .....oiiiiiiiiiin, Sauk coveiit i 284 862
Barton....ooveeiiiiiniiiinnn. Washington............c...... 320 893
Beaver..........ooiiiil Juneaw .. ..ot 379 957
Beaver Dam.........ooovennn. Dodge.overeveis vvvininninnn 340 918
Bearse Marsh. ......ccovvvnn.. Wood oo vvveniiiiiiienaen 409 937
Belgium ...ovv veiiiiiin 0zauKee .. covvevnneennnnnnnn. 153 751
RlOTE «vvver i RocK «vvvvvvin i inn 163 741
Bellville «oovvvevniinennennn. Jefferson .ooveeee ceviiinaa... 248 896
Berlin..oooovvvvninenn vunnnn. Green Lake .......ooveevennn. 184 762
BlackEarth . .ooovvvvinnntn. ATIE & e e e v e 232 810
Black River.....oovvvrvennn. Jackson. v vvvr i 302 %)
Black River Falls o .o vvvvennnnn JacKSON . e e et 231 800
Blooms ..ovivvviiii SAUK +eevr i 304 {82
Blue River....oovevvvrvnnnnn. Grant. .oeeveeiiineeneninnnn. 85 608
0ardman «...ovviieeiieann.. St CrolX o v eveevieeeeeenann 379 957
Boscobel ..o oviiiiiaa Grant «oovviii e e 89 667
Branch-Zalesburg ............ Manitowoe . «oveverneerenennns 158 736
randon . ..o v Fond duLac ...cooovuernennn.. 42 1000
ridgeport ... ...l Crawford ......oovvvvnvnenann 47 625
3y 151 7+) A Kenosha .. vovvveiiienennnn. 191 769
Brodhead .........ovvvnnn... (E T 290 798
Brookfield Junction +.......... Wankesha o vvvevrennnnnnnnns 246 {94
TOOKIYI. < v vvveieereeennnn GIEOI v ovvvnrnnnennenrnnennnn 400 978
Brown Deer.... ..ooviivannn. Milwavkee . .oooveveeen .. 85 663
Burlmgton ................... RACINe. e evveveeerienn e, 203 781
Burnett Junction ........v.... Dodge «eeureninriieniain.n. 299 877
ambrig .. ...l L. Columbia «oevevennnenrvennnn. 284 862

Camp Douglas Junction ....... Juneau ..cvoiiiiiiiiii.., 356 93
Cato. D Manitowoe « oo eevveeeerennnn.. 246 824
Calamine ...........oovnn.n.. LaFayette ..ooovvivennennn... 234 812
Calvary ..................... FondduTac....oovvvnvennn.. 362 940
Ceda.rburg ................... Ozaukee «vvvivvvnvvnnnnnn.. 191 709

‘Wis. Sur.—2
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ELEVATION OF RAILROAD STATIONS — continued.

ELEVATION ABOVE
STATIONS. Couxry.
Lake The
Michigan.| Sea.

Cedar Creek, Ackerville ....... Washington...........co.ue. 480 1058
Cedar Grove.... «oevuiuvnn... Sheboygan .................. 114 692
Centralia. . o v vvevreninannnn. Wood + o eeeiieiniieieeanaen 431 1009
Chelsea . oovevvnvniinnininae, Chippewa . oevvvuerinneennnen. 945 1523
Chilbon ««vvvveeeninenrennnnnn Calumet «.coveenrneennnennnnn 269 846
Clinton Junction..... e Rock covvnvninneiiniiiieninn, 363 941
Clyman....ooovevininiinnnne, Dodge.ovivvviiviiiniinennnn 330 908
Colby. «ovvvviiiiniiiainaien. Chippewa, vvvvennvninneninnn 775 1353
Columbus - v v eveennnnnnnnnnn. Columbiay « -« eevvennnnineennns 256 834
County Line....oovveeivunnens Milwaukee ...... vovviinnnnnn 117 695
Cross Plains..ooeeveeninennn, Dane......... P A 280 858
F% 1 (- J Dane....coooviiniinnnnennnnn 481 1059
Darien ..oooveveeiinnnnnnnnnn. Walworth. . cvvevrnennnnnnnn. 367 945
Darlington «..oovvvveniinnn. La Fayette......ooovvvivinnnn. 224 802
Deanville .oov vevernennnnn.... Dane . veeveeii i iiiiiiene 305 873
BCCA + e nenrennrnnaiinanns Sheboygan .....ovvvvvneennnnn 179 757
DeTorest ooverveninennnaaa... Dane...ooveiiiiiiiiniiannnn. 341 919
Delavan «eeeeveviennieaennnns Walworth. . oooveeininnnnnn. 356 934
Depere.....oovvee vivinn oe Brown....ooeeiieiiiaieenenn. 9 587
Dexterville «...oovveeuinennn.. Wood v vvveereenins cevnnnn 417 995
Dillman. .ooeevvennneninennnn. Milwaukee - «ooveevinnneennnn. 107 635
Dodgevlle....ovvivniiennnn. TOWR «veveeniieenenaenns 691 1269
Dorchester «.oovvviviiineen... Chippewa .« evvvvviaeniinnnnnn 838 1416
OV e v ee e e vneeanaennnnnenns RacCme. . eoeeieeinennnennnnn 234 812

Dreuckers..coovveevvennennn. Ozankee «..evevrvnnnnennannn. 154 3
Dundas «ooveereeninnnnnnnnnns Calumet «.oovvveennnnnennnnn. 160 733
Doyles—Otsego...oovvvvennnn. Columbiay «ovvvvvennnnnnnannn. 360 933
Devils Lake.....coeevviiiin.. Satk vvvreeriiii i 390 963
T Waukesha «oovvevinnniennnn.. 365 943
Eagle Junction............... Waukesha, «.oouvnnnn. P 360 933
East Madison....coeeeeeeenn.. Dane ..o vecviiiiinninaainn. 268 846
Eau Claire......c.oovvvenn... Eau Claire....oovvvevineennn. 266 844
Edgerton. ...oocoviiviein.... ROCK ¢ ovviiniiiieaaeenn 242 820
Ehlers Crossing.....ovvvuein.. 0zaukee «.vvevviiiinnns vonns 93 671
Eldorado.:....coovnueiinnnn. Sheboygan .. oovevvevviiinnn., 297 875
Elkhart Lake........oooovvttn Sheboygan .. oovveevveiinnnn. 362 940
Elkhorn...oovivieiiieiina... Walworth. . covveveenncvn... 413 991
Elk Mound.......... e Dunn.....oovvvvinnainnnnns 351 929
Elm Grove.....ovoveviven.... Waukesha «oovvevnnennnennnn. 170 748
Elm Grove......cooovvnnanen. Waukesha o oovvvvvveiinna., 166 744
Elroy....ocoveovviiiil, FRTP Juneau ....ooiiiiiiiiial 388 966
Evansville. .. ..ovvvvvvnnnan... 0 325 903
Fairchild...cvovviineieen... Eau Claire.....ovveeeneeennn. 487 1065
FallCreek...oovviivuniean... Eau Claire......ccovevineenne. 357 868
Fall River. .« evvevveeernnnnnn. Columbia, «vovevennnnennennn.. 290 935
Fayette .. .covviniiivinnonn Walworth. ....ooeeeveiinan... 283 861
FonddulLac...ooviveueinnnnn. FondduLac.. «vvvvveevnnnnn. 163 746
Footville .. vvevvveniennnnnn... Rock «vvovvvunniniiinnnnn, 238 816
Forest House....ovvvenennn.. Waukesha oo ovvvernnnenn... 240 818
Forest Junction «...cvvvvnn.... Calumet .oovvennivnnnnnnnn.. 250 828
Fort Atkinson....v.evveeen.... Jefferson o.oveveenninennn... 220 798
Fort Howard ...........cc.... Brown ....oveiiiiiiiiiint. 6 584
Fox Lake Junction............ Dodge «ovvvveriiinnennnannn. 305 883
Fox River..eeiveeevenrnnennn. Kenosha ... e 200 778
Franksville .. oovevivenivnnnn.. Racine. . 150 798
Fredonia ... ..| Ozaukee . eeeeiae 206 784
Genesee ... .| Waukesha «...ovvvvinein..., 325 903
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ELEVATION OF RATILROAD STATIONS — continued.
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ELEVATION ABOVE
STATIONS. CoUNTY. Lok

ake .

Michigan. The Sea.

GeNEVA. e vevrerereecnsennans Walworth. o vveeieenerennnnn. 274 852
GHEINOD o v vvvvnenversonnanennns Walworth. .« evveeeevenenennn. 264 842
Germantown «vveeeveeeerneens Washington. .. .....coveevnnn.. 285 863
GIffords v veveeeernnenennnnns Waukesha ««covvvnnnnn e 297 8956
Gills Landing. . e evvevveennees WaUPAC « v v vevcrrrnnnenennns 183 761
Gleason. cvvvvreereneneennannn MONEOE « + v e v veveeeeneenenns 353 931
Glenbeulah....oovveverienennn Sheboygan.....oovveeinnnannn 289 867
Glendale coveveve i rnninnnn MONYOE + v v vvvnenrnennanaennn 419 997
Good Hope....ovvvevernennns Milwaukee......oovenrvnennn. 112 690
GIafton « «ovevvvnenereeennnns OzaAUKER + v veeeervnaseennns] 170 748
Grand Rapids ......ovovnnennn Wood «oveveeriiiiiiie 448 926
Granville. .. vveeeeeeennnnnenn Mﬂwaukee ................... 168 746
Gratiot .... .| La Fayette......coovvevinnnnn. 205 783
Green Ba ........ .| Brown.... 6 584
Green BaJy Jet. (Merr lan) .| Jackson. 365 943
Greenfield........ ;| Monroe . .. 471 1048
Green Lake ...... .| Green Lake 235 813
Greenleaf ... .ooonne YOWI. 141 719
Hammond «.ovveeeveneeeneens St. Croix 525 1108
Hanover Junction............. Rock ....... 209 787
Hartford o oo evveeeenenrnernns Washington .... 408 936
Hartland...ovoveereeennnneen. Watkesha  ooveveeeeennenenn. 333 911
Hartman...oeeeeeeeee conennn Columbia, « e vvvveveneneennennn 210 798
Hagton . .ooveveeoeennaennnss Calumeb oo v ervenereeeeennn. 9240 818
HOrSey. e oo vevenenoensoneans St CIOIX . v e veerernneenennnns 533 1166
Herseyville. . .oovvveeeennenen. MONTOE « vvvvvnvernneesnennns 190 768
HAIDOIt o vovevrveenneanneennns Calumeb «vvveererennennnnnnn 9250 823,
Hitchcock ..« oovvereeeinnninnn MODTOE « - v e vmveeeneanneannns 364 942
Horicon Junction «..oeovevnnnn Dodge...ovvvvrennenninnnan.. 306 R84
Hubbelton «..ovvevveeiiennnn. Jefferson. . coerveneeeananens. 211 789
HudSOn « coeeeeeeavmnaeeeennns b, CrOiX.e . oo v veveeneneennnnn 1928 706
Hulls Crossing. ...oeoveveeenss Sheboygan. .«..veeverrenenn.. 354 932
Humbird. ..o voveeeveenneennns Clark. oo enas 418 996
Humboldt Junction ........... Milwaukee. .« ooeenunerveennn. 61 639
Tron Ridge «.oovvvvnnnneennes Dodge...ovvvvreiienennnnnnn. 345 923
Janesville . oo vreeiinennneenns ROCK «veeeieeiieeieeeeennn 240 8138
Jefferson . cveveiiiieeineanens Jefferson. oo eeneeneeennnn. 9921 799
Johnson Creek. . ...ovvvnnennnn Jefferson. . coveveeriniennnnnn 193 771
Juda coovreei i [ Y ¢ P 243 {91
Juneam « .o oeeeiiiiiiii i Dodge .o vov cevrnenininennins 335 913
* Junction City....oovveeeennens Portage....ooovveiieniinain.. 572 1150
Kansasville. . covervnennnenens RACING. et veveineeineannnn 240 818
Kaukauna . «cveveervee voeeees Outagamie .. «..ovveeeinnnn.n 80 658
Kenosha «voovveeereennnaaenns Kenosha cvovveeeeennenneneennn. 40 613
Kenosha Junction..... e Kenosha e v eeeeevnnnneenannn. 101 679
......................... Calumet coveereveineenenenen. 333 911
Kllboum Gty e eevenvnnenennns Columbia v vvvevrreernnnnnns 315 893
Kinnickinnic «vveeveevreeannns Milwaukee .. «overeeennnnnnn. 10 588
KirRwWood « o veveenninennaes SAUK e e e eeeeeii e 9236 864
Knapp..ooeeeieeniiiiiniinn, DUNN. e eee et iiiee e eiieaeans 349 997
Knowlton ... vevevenernnnenn. Marathon. « v evveereeeneeannns 547 1125
Koshkonong ........oovvnnnn. OCK v v e, 249 827
LaCrosse coveereneeeneeennnnn Lo CroSS€.eeeeees vevenennnnn 70 64
La Fayette.....oovovviennnnn MONLOE « «vveeenreeeennnanans 303 831
Lake .....coooviiiiiiiiiien, Milwaukee .. «vvvvvvennennn. 154 729
Lake Sl'de .................... Waukesha .« vevvevenrnennnn. 292 870
Lamartine «....covevevnnnn... Fonddulac..ooeeeeervnnnnn. 250 828
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ELEVATION ABOVE
STATIONS. Couxry.
Lake The
Michigan.| Sea.

Latham. .oveoeeeeereeenanneens Calumet. «vvvrvevneeeneonnnns 143 721
LaSalle coverrrerineaeeennn. Sauk......  ereeeeeeanetaasis 320 898
Ledgeville. . . Brown....coevieiieiiinninns - 96 674
Lemonweir. . JUNEAW « v v e e 316 894
Le Roy . .ol Monroe . ceveiiiiiiiiiien.n 375 953
Lems&on oo Columbig v v veenereinnnnennnn 231 809
Tima . .cvoeeeeereeenn. ..|Rock...... 310 838
Linden ....cc.cv ... ...| Juneau ...... 320 898
Lindwerrn «......... .| Milwaukee .. 56 634
Little Chute............. Outagamie .. 144 722
T 000 WP Juneau . ... 315 893
ToneRock .coovvvvvvninennnnn Richland. .. 126 704
LOMi e ceereeevnenanranne vus Columbia . . 271 849
Towelle oo veerieeieeaeceones Dodge....onavnnnn 247 825
LOWELYS «vve vovnnnneneneeens MOnroe .....oeovnnn. 359 967
Lyons «ooveverecneeinianeanns Walworth «....oovveinnn 222 800
adison, east ...eieveiieiiann Dane «oooveerviniineinnenn. 268 846
MadiSOm «oeevreennens soeennn Dane..oeeeeneennineeennnns 275 853
Magnolia . .« ovvvereenrannenns ROCK - evvvvnniiiiinianeinns 340 918
MAnAWR « -« vvenvnrennonnnens WaUPAC «cvevereneernneenns 246 824
ManitowWoe «eevevevnnrnacaiens ManitOwoC. « covvvrveenne cunn 7 585
Manville «overvvereenieeennn. Marathon «.o.vevvvvneennnn.. 713 1291
Marshall «oouvrvennenieeenens DANC. « v v veeivrereeeennanns 236 364
MatuStOn -« « e evenreennneenens JUNEAU « e e evveeeeeeeineanns 309 837
Mazomanie «...ceeeeeeenaennn Dane. coveeenenenenenannannn. 195 773
McFarland . .vvevreeenennennn Dane........ e 289 867
Medford «.oveveeeeeeneeenaens ChippewWa. . v vvvrvneennernns 842 1420
Meding «.cccovvvennneneannns Outagamie...........coonun. 192 770
Menasha. .« cvveveneeeeennnnns Winnebago .vvvvevriiiinein., 177 755
Menomonie «veeeereerinoeses DUnn. e 306 884
Merrillan «oovvennivennnennen JacKSON v vvviieei i 365 943
Merrimac « ««vvevvvnrennnneens SAUK e e eer i iiiee e 219 797
Mequon. ... vvvveeeneiiaeias 0zaUKEE <o v vt ereieeiae et 92 670
Middleton. e evvveee veniennnn Dane coveveniiieineeneannns 347 925
Mill Creek «vvveverenennnnanns Wood e vveeeneeeeanannnn 514 1092
MIlbOn . e ceee e neeeaeenens ROCK .+t iveeeeeeinaannns 293 871
Milton Junction .............. ROCK + v e ceeeeeeiieeaaeen 299 877
Milwaukee ..ooevrvveernnnnnnn Milwaukee. «coeeeeeeennennnns 5 583
Mineral Point ...coovevnnnnnn OW@ e e pnrnsnnnenannennanenns 357 935
Minnesota Junction........... Dodge.’  coveniieniinninnainn, 348 926
MODTOE «vvvvvreevreanennnnns GTEEIL + v veemereeeenennnnnnns 492 870
MOITISON +evevvenrnnereeannns DANE +evverneaenaannnnnnnn 387 965
Muscoda, +eevevenennaeeeennnn GIamb «ovvvevnnnreennnnnnnns 109 637
Nashotah . oveeeviieeneeenens Wankesha o« covvveeeneennnnn 350 928
Neenah. .oooeeeenrennenann. Winnebago . ...ovvvvviiinn. 170 748
Nepeuskin (Rush Lake Junction)] Winnebago ................. 263 841
New Holstein ««oovveernnnennn alumet ..oeiiiiiiiinieian 351 929
New Richmond.......c.covvn. St. CroiXe.eeeereorenernnaninnn 411 939
Northport. . .ooveeienaieenn.n. Waupaca ««-.covvveeeennannn 182 760
North Prairie...oeieeeeeeennn. Waukesha, «eoveereeeinnnnnn. 363 941
North Wisconsin Junction..... St CroiXe e eveeeeeeeeaeaennann 295 872
NOXWAY - e cvvernearneareeannes MODTOE. « v e v eveeveenennnnnnnn 407 985
Oak Creek «vvvvevrveeennennnn Milwaukee. . cooveveniinnnnn.. 26 664
Oakfield «v e v iineannn Fonddu Lac. cooeeveenennnnn. 810 883
OQakwood +vvvrvenrernenennnns Milwaukee. ..coveereeennneanns 105 685
OCONOMOWOC « v v evvveennnenns Waukesha «vvvvevniniennnnn. 9283 861
Ogdenshurg «..c.oovvveneiens Waupaca. «veveererenenennnns 292 870
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ELEVATION ABOVE

STATIONS. COUNTIES.
Lake The
Michigan. | Sea.
[0) 1< COlumbIf «evevervvaneneennns 220 798
Oosthurg..cvevevereveieeaes 0zaukee «.covvvvrvnannnannn. 102 680
OPange «.ovevevevearaiananens Juneaum ....eeviiiiiiiiiiin. 527 905
Oregom «vvveevvneeenviennn. Dane. cvviereienieii i 365 943
OrfOrde v eevveneereenenneeens ROCK « o viveeienieeeeenns 313 891
Oshkosh «..ovvvvvinnennnnnnn, Winnebago ».veeerveerenenenn 170 748
OSCEO. v v v et ColUmbI v everevrenernnnnnns 360 938
PaciiC e vvvrerneneecenrenenns COlUMDbIf + v v vvevvnreernnnnens 205 783
Palmyra c.oovvveniinnnnennns JeffersOm « oo v s eeneineanannn 260 838
Pardeeville. . ovvvvrenernnnnnn. Columbify oo vevvrere covennns 232 810
Penokee Gap ..o vvvvnerennnnns Ashland ..ovvvvviinninennenns 713 1291
Pewaukee. .voovreivrnennnien ‘Waukesha «.oovnvevvniiian 263 341
Pine Lake........c.ooeiinentn. Wankeshi «oveeeernennennnnn 350 928
Pleasant Prairie ........ ..... Kenosha cooeerevnnnn covennn. 119 697
Plover....oovveeniveinnnn. Portage....oooeveiiiiiiniin.. 504 1082
Plymouth........coovvvvnnn... Sheboygan «.vvvveinevrineinnn 262 840
Portage .vovivinineeiian Columbia « v vevevnnnnaneennns 232 810
Port Edwards ..covveennn.nn. Wood coveeeiieiine i 338 966
Port Washington ............. Ozaukes covneinninnnennn. 87 665
Prairie du Chien.............. Crawford ..oovvevineernnnnnn. 41 619
Princeton «eeeveer coviiiiiinn Green Lake .................. 183 766
Rablin.....ocoooeeeinennnnnn. 15771 RN 428 1006
Racine (C. & N. W.).......... RACINE. s v veerinernerennnnnn 40 618
Racine Junction .............. Racine..ooveennnneeeeennnnn 43 621
Racine (W. U.).... .. Racine.......ccooiiiiiiiiian, 5 533
Randolph ....... .1 Columbia, 378 956
Random Lake . .| Sheboygan . 295 873
Readstown . ... .| Vernon .. 155 733
Reedsburg .. .. .. Sauk ....... 300 878
Reeds Corners . .| Fond du Lac . 407 985
Reedville. ..... .| Manitowoc . 242 820
Remington........ . 0od ..... . 403 981
Richfield ...ooovvnnvniinenntt ‘Washington. . e 381 959
O Columbiay « v v vvvevevneneennnnn 352 930 .
Ripon - .ovvvnieriiiieio, Fonddulac ......oovvvnnnnnn 352 930
Riverside ...ovvvvvvvninnnn... La Fayette ........oooounin.n. 208 786
Roberts ......covvvviiii.n. St CroiXe.vvereenereereennnn. 462 1040
Rockland ......ooovvvnreeni.ns BrOWI coeeverrenianeieeanans 61 639
Rolling Prairie «.....o..ovvn.n. Dodge eoovvvveniiinniiian, 363 941
Rosendale...c...ovvevnivaan.. Fonddulac .oooveveennnnnnn. 313 891
Rosendale (west)....oovvnnnnn. Fonddulac ..oovvvvvnennnnn. 304 832
yalton. ..ot Waupaca ««voveereeeennennnn 259 837
Rubicon .......ovvvviiiinnn.. Dodge covvvenrneiieneinannns 440 1018
Rudds ......coovviieeinn.s. JACKSOM . v e vveeieiiiea 403 981
Rudolph ....ovvvvvvneianstn, WOOd «ovveverinnanernnnnens 562 1140
Rush Lake Junction........... Winnebago «.vovvvveviinnnnn. 263 841
Rusk ooovvvneiiii .. DUNN. ¢ e eveevsneeneearnennens 331 909
Salem «.oovvevvviinn vuennn.. L2 Crosse « oo cevennnneeeeennns 171 749
Salem ....................Ll Kenosha « evevenn. e 193 776
Sanderson.............oeenn.. DANE ¢ e evrvreneeernenennnnns 275 853
Saukyille ..............oennn 0za0KEE +vvverreeienrnennnnn 181 759
Scandinavia . .. ...onvinnnnn Wanpaca «.oeovreerennnennns. 365 943
hleisingerville .............. Washington.................. 474 1052
Schwartzburg Junetion. . ...... Milwaukee .. voveerennennnnnn. 66 644
3 cranton .........iiii.. ... Jackson. ..oveeiiiiiiiiiinn. 386 964
heboygan .. .....oooevvnnnn.. Sheboygan «.couveveenrenenn.. 7 585
Sheboygan Falls.............. Sheboygan ......oovvieinnn.. 85 663
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ELEVATION ABOVE
STATIONS. CoUNTIES.
Lake The
Michigan. | Sea.
Sherwood . .vovvviiiiiiiiin.. Calumet ...........covvnn.... 253 831
Shopiere «.vovvvevinenienann Rock ............ 366 944
Sparta. ... ieiiiiiiiiiiiia. Monroe . . 215 793
SPencer. ..voviiiiiiiiiiinn, Marathon . . 730 1308
Spring Creek. . ...| Calumet ... 248 826
Springfield .... .| Walworth.......... 270 848
Spring Grreen. . e Sauk aeeaele .. 144 722
State Line. ... ...| Racine, C. & N. W............ 90 668
State Line . ...| Racine, C., M. & St. P......... 90 668
State Line. . . ...| La Fayette................... 475 1053
St. Cloud... . . .. ...| Sheboygan.................... 349 927
Stevens Point.. .. Portage........ooiiiiiiii., 508 1086
St. Francis.. . . Mllwaukee ................... 65 643
Stoughton.................... Dane..oovvvnvnininnnnn... 279 857
Summitt coveeeren ceeiieenn.. F ond dulac..ccveeernenennnn. 398 976
Sun Prairie.. coveeirneiinennan Dane ........................ 356 934
SYene «...oviiiiiiiiniinaia.. Dane..ooovvviniiiiniinn.. 520 908
Taycheedah .............. ... Fond duLac.....ooovvninnnn. 173 751
Thienville. ccovvvvveeiaa... Ozaukee....cooveiiinnnenannn. 88 666
Tomah.. ceeeeeeennnennn.. Monroe « coveveveniinnnaaannn. 383 961
Troy Center ......c.oovvennn... Walworth ................... 295 873
Truesdell «ovvevvernn v, Kenosha oovevnvvniininennann. 101 679
Tunnel City (Greenfield) ....... MONTYOE « e v v e veeeieeeeaeannns 483 1061
Turtle Creek...oeveeeeinenan.. Rock..ovovvneiniiiiii .. 273 851
Ulao. e cvvveneee cennnnnnnnns Ozaukee,..ooeeeeeinnnennnnn.. 117 695
Union Grove......covoevennan.. Racine..........cooeviiean... 182 760
%ﬁon gentetl ... W . Val ..... Juneau........ooiiiiiiia, 366 944
ey Junction, Wis. - . -

ley}i{ R. & W. W.R. R. } <ol Monroe ....ooiviiiiiiiiinn... 354 932
L Sheboygan «.ovvovivivniinnn.. 254 832
Waterloo.. e cvvevrennnnnnn.. Jefferson....eeeeniiiiiiinnnn. 241 819
‘Watertown Junction .......... Jefferson....oovveiiiiaa... 243 821
Warren. c.oveeeevneeennnnnnnn Monroe...ooovvevevieennnnn.. 448 1026
WauKkat oo vvererererennnnn. Winnebago......vovvinennn. 474 1052
‘Waukesha, .........oooooene. Waukesha, - - «vnnovnnnennnnnns 225 803
Waunakee .. ..oovvininnn... Dane...ooovviiniiniiiiaa. 345 923
Waupaca ««oovvvviviinnian.. Waupaca .ooovveviiniiinnn... 314 892
Waupun... coovvevivnninennnn. Dodge ..oovvvvnninini e 314 892
Wausatl, .o ovvvevnniinnenn. Marathon .......coovviiiin... 643 1221
Wauwatosa . cooeeeeeernnninn. Milwaukee .. .cooveveeennnnnnn. 3 651
‘Wauzeka.. .. .. e Crawford.......coovvuiinnn... 60 633
Weedens Crossing............. Sheboygan ...o.ouveneininn.n. 115 693
Westboro ..o ovvvvnevennn.... Chippewa, .« vvvvvivveennn.... 923 1501
‘West Madison. ............... Dane.....oovvvviinena ... 275 853
‘Western Union Junction. ...... Racine.............ooiiii. 144 722
Westport..........oooiiiiint Dane.........oooiiiiit, 359 917
Weyauwega. -« covvvreeninn.n. Waupaca -« o eoveeennn veennn. 183 761
‘White Fish Bay .......... ool Milwaukee .......ooooiill. 73 651
‘Whitewater ...........oouont. Walworth. ..oocoovviiaiia.. 241 819
AT ) VN St CroiXe .o eve e ennennnn. 518 1096
WilSOn. . e e v vveiiei e Sheboygan... ..ovoeeeeeneean... 102 780
Wilton.. oo eeeneiinia... ONTOB -+t evvveeennennnennn.. 414 992
Windsor e v e vreeereeneeen oun Dane....cooovvvviiiiiiina.. 304 889
Windsor v e evvevenneninn Racine.........covvvvivnno... 179 757
‘Winona Junction ............. LaCrosse . coovereennennnnn.. 36 664
WONEWOC v vvvenennienanns Junean........o.oo0 Ll Ll 333 911
Woodland.. . ...ovunvennnnnn. Dodge ooovvveitonennnnnnn.... 373 951
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ELEVATION ABOVE
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Woodman ....evvveunennnnnn.. Grant...ooveviveniennnnenan. 73 651
Woodworth . ...oovvvvnnnn.... Kenosha e vvveeieninennnnn.., 170 748
Worcester. .. o.oovviininnn... Chippewa oo oovvevveeninennn.. 1033 1616
Wright's........ Ceeeeieaaiees Jackson...o.ovviiiiiiiiiiia., 353 931
Wrightstown...... Ceeireane. Crawford......oovvvveevnnnn., 48 626
yocena....... reeearaieraes Columbia . ..oovvvvvnniinnne, 249 827
Zalesburg . ...ooooiiiii, Manitowoe « . evvvvvrneneennnns 158 736
ELEVATION OF LAKES IN WISCONSIN.
Beaver Dam pond............. Dodge .oovvvviiviiniiiian, 282 860
Bonner's Lake. .. oo Racme. oo veiieniiii i, 200 778
Cranberry ... .. o Jefferson cooeiieiiiia.L. 269 847
Crooked......... Waukesha «.oovvenenenan.. 288 866
Devﬂs ....................... SAUK vt e 390 963
PDUck ccve veeiei e Walworth. ... vvvvieennn. ... 270 848
Elkhart (Station) «............ Sheboygan «.vvvevevneininnn. 362 940
Fox (Junction Station) ........ 0AZE +eiii i 305 833
Fifth ...oovvnnns e Dane...ooceerieaiieennnninn, 324 902
Geneva (R. R. Bridge)......... Walworth. e ce covvvveernnnn... 300 878
Green Lake Station ........... Green Lake «...ovvvvnnan... 235 813
Haymarshe oo e eeeeeeeennn.  120) 1 620 1198
Holdens. «ooovvvvnrneereeannn. Walworth. .o eveeeveennnnn... 325 903
Honcon ..................... 10 T N 271 855
....................... Waukesha v vvvvrivnnennnnnn. 876 954
Kegonsa, (Ist)erveneeeennnnnnn. Dane «vvevrrniiiiinninnnn. 260 762
Koshkonong. «.evvvvenrnnnn.n. Jefferson...oooeeeiiiiii.. 184 851
LaBelle coovveieireeieaennnn Waukesha e eeeerenenennnennn. 273 833
Lac Vleux Desert evvevreennnnn OCONT0. + v e vreeenennennans 951 1529
........................ Bayfield ...oooioiiiiiiiii 739 1317
Mendota (237) P Dane «vvevvvniininnnnnn.. 270 848
Michigan . ..ooveveevernennen. MiAWaukee «vveeererernnnnnna]eeeerennnn 578
Monona, (8d) «vevvrveerneeinen Dane «veviiiniiiiiiiiiiiia., 262 840
MUde oo errerneenrnnenaaanens Dane «vveeeiiiiiiiiiie i 328 906
Muskego ...ovveeeeiiiinninn Waukesha o vvvveiniiin.., 191 769
Nagowicka. . ..oovveereneennn. Waukesha «oeeevenennnnennnn. 304 882
Nashotah, upper.............. Waukesha .o ovvvvniininnan. 290 £68
Nemahbin «.veeeerrennneennnns Waukesha «ovvvvnrnrennnnn. 289 867
OCONOIIOWOC « v v v vvevnenneronn Waukesha «oovvviiinnn... 282 860
Pewaukee ...ooveereeeneeeeenn Waukesha «ooevvvrnnnennnnnn. 263 841
Pike oo viiiiiiiiiiie e Washington.................. 416 994
POWETS «vvvverennennnnnnnnnns Kenosha «eeveenninnnnennnnn. 260 838
Pucawa cvvveeiieeiiiieian Green Lake «oovveiiniiiann.. 206 784
Random «.ovevneeienninnnnnns Sheboygan .......veveiinnnn 295 873
USh . ovveviiiiiiiiiiiia Winnebago ...ovvvvvininn... 263 841
SHAWANO - vvereerrnnnrananenn ShaWan0. vveeevreeeeennnnens 221 799
SIver.eee e iiiie i Waukesha «ooovvvvneniaa.. 273 856
Bpring . ..eeeiieiiieiieiein Columbiay «vvvvvnenenenenennn. 205 783
[STO112y510) SN Ashland «ovevvvivinnnnne... 22 600
TOUL «vvrvnevnneenenneneannnn Lincoln «eveuiiinnninnnnannnn 961 1539
B FondduLac «coevevreennnnn. 450 1028
Waubesa 2d) .vvvvenennen.n. Dane «.ovvvvniiiiiiiiiia 261 839
T3 D Racine....ooovevennennnnnn... 190 763
VVumebago .................. Winnebago «vovvvviniiiiain 162 740
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ELEVATION OF SUMMITS, MOUNDS, HIGHLANDS, Erc.

ELEVATION ABOVE
Lake

Michigan. The Sea.

State Line of Illinois — '
On the ]me between Ra.nf%es 18 a,nd 19 (Gnnoa) ............... 262 840
R. (Sharon) «oovovevivnineniinnn, 349 927
“ o C M & .................................. 90 663
Near Wa,rren, .......................................... 475 1053
Head of Montreal river (OWen). .. ..veeeeeeeeeaiernrneneenenn. 1150 1728
St. Croix and Brulé Portage (Owen)......oovvuneninninnnn... 674 1252
Mount Trempealean (OWen). ...veeueereeeiereeneeiennnneonn 607 1185
Maiden's ROCK (OWEN) .« veneurnennreeieneinenaeniereeuaennns 443 1021
West Blue Mound (Whitney)..eeeveeviienienenneniaiannn.n. 1151 1729
East Blue Mound (Whitney). .. eeovvvnrvrerneiiennranaiieinens 1000 1578
Platte Mound (at base 553).......oovenn. ettt 703 1281
Sinsinewa Mound (base 866). .. cvvreeeivniniiinniiiiiiinnnn.. 591 1169
Sinsinewa Mound College ............ e 462 1040
Penokee GAP. <« eveeeeenerenareserenen e eneeaeienennn. 713 1291
Government H)ll (Waukesha €0.)eecvvevenireirainneeinnnnns. 669 1247
Lapham's Peak (Washington Co.)......covovvveiiiin.. e 824 1402
Elephants Back (Kilbourn City. .. ...ovvniiineineinininnn. 555 1133
Buena Vista, Sec. 23, T. 22, R.9E...c..ooviiiniin 605 1183

GoveErNMENT SURVEYS. — It is very generally known that the admi-
rable system of surveys into townships, six miles square and sections
of one mile square, with their boundary lines running due north and
south and due east and west, adopted for the survey of the government
lands of the United States, though exceedingly well adapted to the
purposes for which it was chiefly intended, that of disposing of these
lands, is altogether too crude and inaccurate for any scientific purpose.
There are offsets occasioned by the spheroidal shape of the earth, that
could not be avoided, but there are also many other irregularities arising
from various causes which prevent the construction, from these surveys
alone, of an accurate map of the state. Among these causes may be
mentioned the necessity, often occurring, for making surveys of publie
lands to meet the wants of settlement and improvement before the
principal or governing lines can be run. Some townships have been
resurveyed in a neighboring state, revealing gross irregularities, only
to be accounted for by a want of honesty on the part of the surveyor;
how many similar cases exist in Wisconsin can only be known when
the country becomes fully occupied, and the lines of the public survey
retraced.

While some tiers of sections are double the usual width ! others are

1 In range 9, towns 21 to 30, inclusive.
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contracted to a quarter of their proper size’. Some section lines in-
stead of running due east and west, or due north and south, are found
to make considerable angles with these cardinal directions. Almost
every section, when accurately remeasured, is found to show either an
excess or a deficiency of the normal quantity of six hundred and forty
acres. Railroad engineers discover these inaccuracies while running
their lines with the theodolite, and connecting them with the section
lines. One who, under instructions, followed a section line over a
level country, was afterwards censured for the curves he had intro-
duced at almost every mile of the road, where only a straight-line was
intended.

On the official plats of the surveys of the public lands, now depos-
ited in the office of the secretary of state, at Madison, we often find
the north line of a township varying considerably from the true east
and west direction; while the south boundary of the next township
(which is the same line) shows no such variation® Again, the east
line of one plat differs from the west line of the next in the same
manner. In all such cases there are no means, short of actual re-
survey, of determining which is correct, nor what changes are required
in the form of the subdivisions, or the direction of their boundary
lines, to make them conform to these unexplained irregularities.

If we plat one of the banks of the Mississippi or Menomonee rivers
by the Wisconsin surveys, and the other, upon the same map, from
those of Iowa and Minnesota, or of Michigan, we shall find that these
rivers have in some places a wonderful breadth, while at others the
two banks will be brought so near together as to leave scarcely room
for a trout brook.

Considerable progress has already been made in an attempt to trace
all these irregularities; to show the offsets upon the correction lines,
and_to construct a diagram or skeleton map which shall correctly rep-
resent the surface of the state. This work must be done before any
correct map of the state can be made. Such maps are found to be
matters of necessity in all civilized countries; large amounts of money
and many years of labor having been expended to secure this object
in Great Britain, France, and many other countries.

~ The proper corrections to be made in the lines of the public land
surveys can only be ascertained and applied after a complete geodetic
survey shall be made, such as is now being prosecuted by the general
government, under the direction of the coast survey and of the engi-
neer department. Such survey contemplates the accurate determina-
tion of the latitude and longitude of numerous prominent points

! In town 16, range 1 to 11 east. 2 Notably townships 1 and 2 in range 9 east.
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which are to be connected, and made the basis of a system of triangu-
lation, covering all the ground to be surveyed.

The engineer department of the United States army have in charae
the survey of the lakes, which reaches into this state along the 51101 es
of Lake Superior, Lake Michigan and Green Bay, and also other mili-
tary and geographical surveys in the west. The work of the lake sur-
vey will be available, so far as it goes, for the purposes of the state
survey, and it is exceedingly desirable that it should be extended so as
to embrace a larger portion of the interior. At my suggestion Gen.
Humphrey, chief of engineers, has authorized the determination of
the position of points on the base line of the land survey (the south-
ern boundary of the state) and others on the fourth prineipal meridi-
" an, and on the “correction lines;” these being the governing lines
of the public land surveys, their exact determination becomes of the
greatest importance. Should the congressional appropriation for these
objects be continued, other work of the same kind will be done.

If such a survey could be extended over the state of Wisconsin, and
properly connected with the land surveys, it would accomplish all that
could be desired in this direction. It was found that congress, while
making provision for extending the coast survey across the continent,
s0 as to form a geodetic connection between the Atlantic and Pacific
coasts, required also the determination of points in each state in the
Union, which shall make requisite provision for its own topographical
and geological surveys. Under this authority, the officers of the coast
survey have already taken observations for determining the position
of Madison and La Crosse, and arrangements have been made for the
further prosecution of the work, which will be in charge of Prof. J.
E. Davies, of the University of Wisconsin. In addition to the general
benefits of that survey, it will be the means of training a numbel of
young men in the methods of this important kind of work, thus mak-
ing it the source of educational advantages.

Other important surveys have been made by the general govern-
ment within our state. Among them, perhaps the most valuable are
those made a few years ago under the direction of Gen. G. K. Warren,
of several of the larger rivers, including the Mississippi so far as it
forms our western boundary, and portions of the St. Croix, Chippewa,
Black, Wisconsin and Fox rivers. Of these, maps were constructed
on a scale of two inches to one mile (same as the plats of the govern-
ment land surveys), showing not only the margins of the rivers, with
the islands and sand bars, but also the boundaries of the bottom lands
and the position of the adjacent bluffs. Copies of these detailed and
costly maps have been furnished for the use of the state survey, and
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add very materially to our knowledge of the minute topography of
the state. They will also soon become still more valuable as a means
of showing what changes are annnally taking place along the course of
these important rivers.

With the public land surveys, thus tested and corrected, together
with the railroad surveys, and the barometrical measurements of
heights by the geological survey, we shall have abundant material for
the construction of a very full and correct topograpical map of the
state.

It is therefore to be hoped that means will not be withheld for the
vigorous prosecution of these important surveys on the part of the
United States government. All such work is of the greatest practi-
cal importance in the more correct determination of the boundaries
of real estate, thus, perhaps, preventing future litigation, neighbor-
hood quarrels, and uncertainty as to the ownership of property.

Mixerars.— The following enumeration of the mineral species
heretofore found in Wisconsin, has been made up from observation,
and from various sources of information; and though it is, doubtless,
far from complete, either in the number of species existing in the
state, or in the enumeration of localities, it will serve as a beginning
towards the more complete mineralogical survey contemplated.

CATALOGUE OF MINERALS.!

I. Namive ELEMENTS.

Gold. — Gold is said to have been found in several placesin the northern part of the state.

Silver. — Native silver is found associated with copper in boulders of the drift, having
been transported from the copper veins of Lake Superior. Itissaidto occur in veirs
on the Montreal river; and, associated with lead, in Ashland county.

Copper. — Copper has been found in limited quantities in regular veins on the Montreal
river and at. several other places in Ashland and Douglas counties. In the form of
drift boulders it is often found, especially in the eastern half of the state; the masses
vary from a few ounces to several hundred pounds; the largest, found near Hustis-
ford in Dodge county, had a weight of 437 pounds.

Iron, — Meteoric iron has been found in Washington county on the farm of Louis Korb,
in masses varying from 8 to 62 pounds. They are, apparently, all fragments of one
meteorite which must have exploded when very near the surface of the ground. It
has been analyzed and described, and samples sent to collectors under the name of
the “ Wisconsin Meteorite.”” The presence of nickel, and peculiar Widmannstiithian
figures leave no doubt of the meteoric origin of this iron.

Native Sulphur. — Sulphur, resulting from the decomposition of marcasite, has heen
found in the lead mines at Mineral Point, Shullsburg, ete.

Graphite (Plambago, Black Lead). — Graphite is said to have heen found in the northern
portion of the state.

1 A list of all the minerals known «f ¢he close of the survey to occur in the state will be given in
another volume of the report.
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II. SuLPHIDS, ARSENIDS, ETC.

Galenite (Sulphuret of Lead). — Extensively mined in the southwestern counties of the
state. Occurs in small quantities in many other localities.

Sphalerite (Blende, Black Jack). — Abundant and now extensively mined in the lead
region.

Chalcocite (Sulphuret of Copper). — At Mineral Point, and other places.

Niccolite (Arsenical Nickel). —Found in very small quantities in Douglas county, 1873.

Pyrite (Cubical Tron Pyrites). — At Mineral Point, ete.

Chalcopyrite (Copper Ore). — At Mineral Point, Mt. Sterling and other places, but not
in workable quantity.

Marcasite (Iron Pyrites, Mundig). — With ores of lead and zinc in the lead region;
masses in drift clay near Lake Michigan, and elsewhere.

Tetrahedrite (Gray Copper Ore).— Left Hand River, Douglas county. (Owen.)

III. OxycEN COMPOUNDS.

Cuprite (Red Copper Ore). — Left Hand River, Douglas county. (Dana.)

Water. Natural waters in the Archean and Sandstone regions are usually soft and neaxly
pure; in other portions of the state, hard, or containing lime and magnesia from the
limestones. At Sparta, Waukeshy, ete., the water of certain springs and wells is
found to possess medicinal virtues. At Fond dua Lac, Sparta and Watertown, the
iron tubes through which the water flows become highly magnetic.

Hematite (Red and Specular Iron Ore), — Iron Ridge, Hartford, Depere, etc., in small
grain; flax seed ore. Used with Lake Superior ores at Milwaukee and other places.
Penokee Iron Range, Ashland county, Wood county, ete.

Menaceanite (Titanic Iron Ore). — In small quantities near Baraboo, Sauk county. In
trap rocks, Lake Superior. (Owen.)

Magnetite Magnetic Iron Ore).—Penokee Tron Range, Ashland county, in great abund-
ance; also at Black River Falls, Jackson county, and other places. It is found in
the form of sand on the shores of the great lakes. :

Limonite (Brown Iron Ore). — Ironton, Sauk county, supplying an iron furnace. Inless
quantities at various places, resulting from the decomposition of marcasite. Bog
ore in Wood county and elsewhere.

Wad (Oxide of Manganese).—In small quantities in the’ lead region, and otler places;
also the variety asbolite or earthy cobalt.

Quartz. — Crystalized quartz is found in various places. In the form of grains it con-
stitutes the sandstones, often pure and white. Its varieties, amethyst, camelian,
jasper, chert, ete., are often found. Quartzite occurs in extensive ridges among the
Archzean rocks.

Amphibole (Hornblende, ete.).—Abundant in the Archean rocks. Variety, tremoiite at
Lac de Flambeau. (Norwood.)

Garnet. — Lac de Flambeau river, four miles above the mouth, and other places in
Archzan rocks. (Norwood.)

Epidote.—Associated with copper ores in Ashland and Douglas counties.

Phlogopite (Rhombic Mica).—On the Eau Claire river, four miles above the falls, in
large plates. (Dr. Littel.)

Wernerite (Scapolite). — Twin Falls, of the Menomonee River of Green Bay. (Foster
& Whitney.)

Labradorite. — An ingredient of trap-rocks; upper rapids of the Bois Brule river of Lake
Superior. (Owen.)

Albite (White Feldspar). —Common in boulders of Archzan rocks.

Orthoclase (Potash Feldspar). — Common in Archeean rocks. By decomposition forms

Kaolin (Potter’s Clay).
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Tourmaline. — Outlet of Lac de Flambeau. (Schoolerafi.)

Cyanite (Kyanite). — Lac de Flambeau. (Dr. Norwood.)

Lawmonite. — Copper veins on the Montreal river. (J. P. Hodges.)

Chrysocolla (Silicious Oxide of Copper). — Wisconsin, with carbonate of copper. (Dans.)

Prehmnite. — Accompanying copper ores, Lake Superior.

T'alc.— Ableman, Sauk county, in quartzite.

Glauconite (2) (Green Sand). — Forming layers in the Potsdam and Upper sandstone
Madison, Janesville and numerous other places.

Sapronite (Thalite, Owen). — Black river (of Lake Superior). Three miles above Kettle
river.

Kaolinite.— Grand Rapids, Wood county. Potter’s clay at Menasha and elsewhere.
Brick clay at Milwaukee, Watertown, Port Washington, Sheboygan, ete., making
brick of a light cream color. Pipestone (Catlinite) in Barron county on lands he-
longing to the Cornell University. There are also clays so largely consisting of
silex in minute grains as to be usetful as polishing powders,

Apatite (Phosphate of Lime). — In the Potsdam sandstone and in Galena limestone the
fossil Lingule are composed of phosphate of lime.

Barite (Sulphate of Barites. Heavy Spar).— Abundant in the lead region; Mineral
Point, Shullsburg, ete.

Celestite (Sulphate of Strontia).— In drift clay filling a crevice in limestone, Wauwatosa
near Milwaukee.

Anglesite (Sulphate of Lead). — In small crystals, lining cavities in galenite at Mineral
Point.

Leadhillite. — At Mineral Point. (Owen.)

Gypsum.— At Sturgeon Bay. Also among the lead mines.

Melanterite (Sulphate of Iron, Copperas). — In the lead mines, formed by the decompo-
sition of marcasite (iron pyrites).

Calcite (Calcareous Spar, Tiff ), —Common in the lead region. Fine crystals (scalene
dodecahedrons) at Shullsburg. Coarse stalactites in Cleveland's Cave, Dane coun-
ty. Tufa deposited from springs incrusting moss, leaves, sticks, ete., at numerous
places. Travertine (called marble) in Sauk and Richland counties. Hydraulic’
limestone has been found in some localities.

Dolomite. — Most of the limestones of Wisconsin contain magnesia, and are properly
dolomites. ’

Siderite (Carbonate of Iron). — Penokee Iron Range, Ashland county; rare.

Smithsonite (Carbonate of Zine, Dry Bone). — At Mineral Point, and other places in the
lead region. Extensively mined for the manufacture of zine.

Cerussite (Carbonate of Lead, White Lead ore). — At Mineral Point, Blue Mounds and
elsewhere in the lead region.

Hydrozincite (Calamine, Zinc bloom). — At Linden in a concretionary fibrous crust on
Smithsonite (Whitney).

Mualachite (Green Carbonate of Copper). —In minute quantities in connection with
other copper ores, Mineral Point, etc.

Azurite (Blue Carbonate of Copper). — At Mineral Point; Left Hand river, in minute
quantities.

IV. HyprocarRBOoN COMPOUNDS.

Potroleum. — Some layers of rock in the lead region are highly bituminous, burning
with a flame when heated.

Asphaltum. — Some small cavities in the Devonian limestone near Milwaukee, and
also east of Fond du Lac, contain mineral tar.

Peat is found underlying very many of the bogs and swamps; sufficient to be of econo-
mic value whenever the forests are destroyed and coal becomes scarce.
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The following species have been found in the mining region of
Lake Superior, in Michigan, and may therefore be found in similar
localities in Wisconsin:

Donieykite (Arsenical Copper). Datolite.
Algodonite (Arsenical Copper). Pectolite.
‘Whitneyite (Arsenical Copper). Chlorastrolite.
Argentite (Sulphuret of Silver). Avpophyllite.
Bornite (Purple Copper ore). Natrolite.
Covellite (Indigo Copper). Analcite.
Cerargyrite (Horn Silver). Chabazite.
Fluorite (Fluor Spar). Harmotome.
Melaconite (Black Oxide of Copper). Stilbite.
(Gothite (Oxide of Iron and water). Heulandite.
Manganite (Gray Oxide of Manganesz). Serpentine.
‘Wollastonite (Tabular Spar). Genthite.
Pyroxene. Delessite.
Pseudomalachite.

MixerAL WaTERs. — Mineral waters being included among the
numerous objects to be investigated by the survey, a beginning has
been made in the collection of facts and information in regard to
them, and arrangements made by which it is hoped that all desirable
information will be at hand, ready for the final report.

Mr. Gustavus Bode, of the firm of J. H. Tesch & Co., Milwaukee,
having already analyzed a number of these waters, arrangements were
made with him to furnish corrected copies of his work for the use of
the survey, and to make such further analyses as should be decmed
advisable.

The accompanying table will show in the most compact and conve-
nient form the chemical composition of twenty-three of the waters of
our springs, wells, rivers, and lakes:
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Though we have none that can properly be classed as “salt water,”
nearly every one contains a small quantity of chloride of sodiwm
(common salt), varying from a mere trace up to 0.423; the mean
(omitting No. 8 as exceptional) being 0.052. It is believed that no
salt bearing strata exist among the rocks of Wisconsin, and conse-
quently that the production of salt can never become one of the re-
sources of our people.

A few only of these waters contain potash in small quantities, in

* A more complete analysis of the water of the Betkesda spring will be found in the report vn
Eastern Wisconsin, and of the Sparta well in the report of Mr. Strong in a subsequert volume.
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combination with chlorine. Epsom salt (sulphate of magnesia) is
found only in two; sulphate of lime is equally rare, being only found
in two cases. The very small amount of alumina is remarkable,
where there is so much clay in the soil. The occurrence of chloride
of lithium * and nitrate of soda is also an interesting variation in the
composition of these waters, being only found in the well at Water-
loo. Possibly the proximity of this locality to the quartzite (and
verhaps other Archwman rocks) may have something to do with this
variation.

The absence of nitrogen, ammonia, the bromides, iodides, ete., will
be remarked by persons familiar with the composition of mineral
waters. A

In seeking for the cause of this unusual absence of mineral matter
in our spring waters, we must remember that the geological history
of Wisconsin differs essentially from that of other countries. A large
proportion of the state is underlaid by rocks of Archeean age, an age
the furtherest remote from the present, while the remainder is almost
exclusively occupied by Silurian rocks, they being the oldest of the
fossil bearing series. It thus appears that during all the ages of the
Carboniferous, Permian, Jurassic, Triassic, Cretaceous and Tertiary
periods, Wiseonsin continued to be dry land, subject to the abrading
and purifying action of rains and frost. This is still further attested
by the wonderful amount of denudation our strata have sustained, and
which it is made the duty of the survey to investigate. While the
Alleghany and Rocky mountains were being uplifted from the depths
of the sea, Wisconsin stood firm, always above its waters, always con-
tributing of her substance for the accumulation of the sedimentary
rocks of the adjoining states — contributions which she still continues
to make.

During all these vast periods, each occupying an incaleulable length
of time, rains have continued to fall, the waters have continued to
percolate through the soil and porous rocks, dissolving and carrying
‘away all soluble substances. It is not therefore wonderful that by
this time the waters of the state have an unusual degree of purity.
Waters percolating through our limestones and sandstones can now
absorb but small amounts of earthy or alkaline salts.

The waters now examined are chiefly from the southern and south-
eastern portions of the state, where the several magnesian limestones
prevail; and hence they contain, as before stated, as chief ingredients,
the carbonates of lime and magnesia, resulting directly from the de-

* By a typographical error, the quantity of lithium in the Waterloo water has been

overstated; it is correctly given in the table above.
Wis. Sur. —3
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composition (aided by free carbonic acid) of these magnesian lime-
stones. Whether the Archaean rocks further north will afford waters
of a different class, as seems probable, remains to be determined in the
further progress of the survey.

Waters percolating through the drift that so completely covers and
conceals the rocks, are also found to contain chiefly lime and magnesia
with smaller quantities of soda, chlorine, iron, etc. These elements
are most usually combined with carbonic acid, and are the product of
the solution of magnesian limestone almost everywhere existing in
the form of boulders, gravel, or calcareous sand. If we take a lime-
stone pebble from one of these springs, it will usually be found soft
and much decayed upon the surface by the action of the waters, and
it would be wonderful indeed if such waters should not contain lime,
or if such rocks should not, in the course of ages, be dissolved and
carried away. As the carbonate of magnesia is always associated with
the carbonate of lime in the rocks, so it is in the mineral waters. In
general, the waters are found to partake of the character of the rocks
and soils through or over which they percolate or run.

The figures in this table show the number of parts in one thousand
parts (by weight) of the water, which consist of solid matter that re-
mains when the water is evaporated. If we do not care to consider
minute differences arising from changes of temperature, and the spe-
cific gravity of the water, we have only to multiply the figures in this
table by seven, to find the number of grains in one pint; this product
being multiplied by eight will show the number of grains in a gallon.
The table shows, without any change of the figures, the number of
ounces in a cubic foot of the water.

This decimal system of stating the results of chemical analyses is
adopted in all cases except in regard to mineral waters, where we of-
ten find only the number of grains in a pint, a quart, or a gallon.
Americans were the first to adopt in currency and coinage this simple,
convenient, easily comprehended and labor-saving system, and we
should not be the last to apply it in other cases. Its benefits are in-
ternational. If we give the number of grains of solid matter in a
gallon of water, we use a language understood, perhaps, at home, but
not anywhere else; but if we say there are so many parts in every
thousand parts of water, we state a fact in a manner that is under-
stood in every part of the world. There will be ten grains in every
thousand grains; ten pounds in every thousand pounds; ten grams
in every thousand grams; and the Frenchman, or the men of
any other nation, will not have to search the encyclopedia to find the
value of a grain or the size of a gallon in Wisconsin. No matter
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what the system of weights and measures may be in any other coun-
try, the decimal system is the same in all. The general tendency of
our times is towards simplicity and international uniformity, espec-
ially in coinage, weights and measures, and hence the adoption of the
decimal system should be encouraged in all proper ways.

Many of these waters, as well as many others not included in the
table, are now known from the best of all tests, actual experience, to
possess valuable remedial qualities, and they are annually resorted to
by great numbers of invalids, who, with judicious treatment, are al-
most always benefited.

These analyses were all made by Mr. Bode, except No. 1, Rich-
mond’s, at Whitewater, made in 1873, by Dr. J. E. Garner, of Mil-
waukee, and No. 6, the Oakton Spring, at Pewaukee, made in 1872,
by Dr. J. V. Z. Blaney, of Chicago.

Comparing these results with the analyses of other mineral waters,
we are at once impressed with the small amount of mineral matter
our waters are found to contain, only four having more than one part
in one thousand; the average of twenty-two (No. 3 being omitted as
exceptional) showing a mean of 0.657, or about two-thirds of one part
only, in one thousand.

The slightest inspection of the table will show that the carbonates
of lime and magnesia constitute the most prominent and important
ingredients of these waters. These, with the carbonate of soda, pres-
ent in many of them, bring the mineral waters of the state into the
class of alkaline waters, and they are arranged in the table in accord-
ance with the relative quantity of these salts, those having the most
being placed before those having less. The average in the whole
number (twenty-three) is 0.365, or a little more than one-third of one
part in a thousand, and more than half of the total average total quan-
tity of solid matter in these waters.

The purgative salts (sulphates of soda and magnesia) are found
only in very small quantities, except in one case; the mean of nine-
teen waters (No. 5 omitted) being only 0.023.

Of the twenty-three waters, ten only, or less than half, contain
iron, varying from 0.001 to 0.012, the mean being 0.006. This quan-
tity, though apparently so small, seems to have very useful medicinal
effects, and it suffices to diseolor objects over which the waters run.
Tron rust is deposited so freely from the waters of the several artesian
wells at Sparta, that they are not used for cooking or for washing

purposes.

Rax-Farr. — It is solely to the clouds that we are indebted for the
supply of water, in the form of rain, hail and snow, to all our lakes,
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rivers, springs and wells. The underground rivers reaching from the
Rocky mountains, or the highlands of Dakota, exist only in the im-
agination. Heavy or continuous rains cause the water to rise in the
non-flowing artesian wells, in the same manner and for the same rea-
son that the water in lakes, rivers and ordinary wells rise under the
same circumstances. In dry weather, or during continued cold
weather, when the falling water ceases to penetrate the soil, the re-
verse takes place, the waters of lakes, rivers and non-flowing artesian
wells fall below their average height. Springs are subject to the
same variation to a considerable degree; it is only those that have
their sources at considerable distances that show but little or no vari-
ation during the changing seasons.

The mean monthly and annual amount of rain-fall, at any given
locality is, therefore, an item of great importance that will often be
needed in the prosecution of the survey, and hence I contribute the
following table, the result of many years of patient labor. It will
thus be made accessible to engineers, agriculturists and meteorolo-
gists, who will often have occasion to use it.

The table shows the monthly and yearly amount of rain and melted
snow at Milwaukee, latitude 43° 8" N, longitude 87° 56" W. The
observations for the years 1843-48 were made by E. S. Marsh, M. D.;
for 1855-59 and for 1872-73, by Mr. Charles Winkler; for all the
other years by I. A. Lapham. '

TABLE OF RAIN-FALL AT MILWAUKEE.

MoxTms. | 1841.|1843. | 1844.| 1845.|1846. | 1847.| 1848.| 1849. 1850.
January ...| 0.80 |....... 1.67 | 1.80| 1.92{ 1.06 | 0.91 | 1.20 0.75
I‘ebrua¥y.. 1083 |l 0.35| 1.737] 0.80| 1.25| 1.12| 0.37 0.38
March..... 2.26 |.eeenns 1.66 | 1.85] 1.24 | 1.40| 1.94| 2.31 2.85
April...... 1.47 |..onnn 3.15| 1.15| 5.33 | 2.12| 1.20 | 3.24 2.24
May...... 1.78 |eeennnn 4.20| 0.78 1 1.33| 3.53| 3.60 | 4.03| 0.28
June ...... 6.13 |.eeennn 5.34 | 8.22| 4.05| 1.75( 4.33| 3.73 1.98
July .. .... 3.72 | 0.86| 5.05| 3.31 3.18 | 1.43 _2.70 2.36 1.99
August.....| 3.85| 8.87| 3.851 0.80 0.90 | 1.42| 5.10 | 3.54| 9.08
September.| 7.02 | 1.57 1 0.99 | 4.92 3.27 | 2.85| 2.73| 1.25 1.73
October....| 1.23 1 1.29| 1.74| 0.93 | 0.80 0.83 3.@0 _2'3.07 1.00
November .| 1.70 | 2.79 | 1.46 | 0.24 | 1.68 | 4.37 | 2.50 5.00 2.50
December..| 4.03| 0.85| 8.04| 0.31| 1.26| 0.94| 3.89| 0.94 1.43
Winter. ..o [eeeveeafennnens 2.87 1 6.07| 3.03| 8.57| 2.97| 5.46 | 2.02
Spring. . . - - 5.51 feeennnn 9.01 | 3.28 7.90 | 7.05| 6.74] 9.63 5.37
Summer...| 13.70 [....... 14.24 | 7.83| 8.13| 4.60 | 12.13 | 9.63 | 13.00
Autumn...| 9.95| 5.65| 4.19 | 6.09 525 7.55| 8.73| 9.32 5.53
Year ...... 34.32 |..enenn 32.50 |20.54 | 25.26 | 22.45 | 33.52 | 31.09 | 26.41
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TATLE OF RAIN-FALL AT MILWAUKEE — contined.

Montms. | 18531.] 1852.| 1854. | 1855. | 1856.| 1857. | 1858.| 1859. ) 1860.

January....| 0.89| 1.13 |....... 4.05 | 2.00| 0.10 | 2.15} 1.10 0.53
February . .| 2.51 { 1.00 |.. .... 1.20 | 1.00 | 1.85| 1.46 | 1.20 1.40
March..... 0.37 | 4.56| 1.83| 1.86| 0.15 | 1.20 | 2.11 | 4.42| 0.38
April...... 1.47| 2.64| 2.07| 1.80| 3.10 | 3.69 | 5.15 | 4.57 0.33
May....... 6.85 | 1.95| 38.73| 1.45| 8.04| 4.60 | 8.51 | 3.62 1.4
June....... 4.43| 2.46 | 5.76 | 3.68 | 4.13| 3.41| 4.08| 3.97 | 415
July....... 3.837 | 8.27| 6.13 | 5.56 | 2.26 | 3.14 | 3.86| 2.08 1.95
August....| 3.15| 058 | 0.97| 8.09| 0.91| 3.0l | 2.15| 0.27 2.80
September .| 2.92 | 2.30 | 2.81 | 6.88 | 2.70 | 2.73 3.92 | 2.35 2.50
October. ...| 1.32| 4.87| 8.60 | 2.01 | 2.48| 3.96 | 4.59 | 1.52 2.09
November..| 2.08| 2.72| 0.48 | 1.85| 4.42 | 1.50 | 4.95| 3.12 2.61
December..| 1.04| 1.85| 2.03| 2.61| 2.83| 1.70| 1.93| 0.64 1.99
Winter ....| 4.83 | 3.17 |....... 7.28 | 5.61| 4.78 | 5.31 | 4.23 2.57
Spring. . ... 8.69 | 9.15| 7.13| 5.11| 6.29| 9.49 |15.77 | 12.61 4.00
Summer ...| 10.95 | 6.31 | 12.88 | 12.83 | 7.30 | 9.56 | 10.09 | 6.32 8.90
Autumn ...| 6.32| 9.89| 6.84|10.74| 9.60 | 8.19 |13.46 | 6.99 7.20
Year....... 30.40 | 29.33 [......- 36.04 | 29.02 | 30.89 |44.86 | 23.86 | 24.02

MoxtHs. | 1861.]1862.|1863.|1864. | 1865.| 1866, |1867.|1868.| 1869.

January....| 2.15| 8.41| 3.33| 2.15} 0.22 2.5% | 2.61| 1.29 2.51
February 3.34| 0.48 | 1.85| 0.42| 38.58| 1.64 | 2.13 ) 0.92 2.76
March ..... 1.53 | 2.10| 2.48| 2.52| 3.89 | 1.50 | 1.81| 4.59 1.17
April ...... 3.65| 5.834 | 1.04| 8.01| 1.96| 35.04| 1.73| 2.97 3.90
May....... 4.3 | 5.1 5.21| 2.714| 1.11| 2.06 | 4.39 | 2.05 4.77
June....... 1.80| 8.86| 0.79 | 0.15 | 3.57 | 4.83 | 2.04| 5.78 .67
July....... 487 4.09] 2.41| 7,07 | 1.78| 2.73 | 2.60 | 3.73 2.76
August.. ... 921 | 2.94| 2.62| 0.61| 4.3¢| 3.95| 2.01 | 1.8 3.70
September 3.39 | 5.03) 1.02| 2.93| 4.67 | 4.55| 1.46) 0.90 1.97
October....| 1.48 | 2.96| 2.97| 1.63| 4.13| 2.76 | 0.80 | 1.18 | 0.46
November..| 1.59 | 1.28| 8.15| 2.61 | 0.31 | 1.82 | 1.53} 3.23 3.35
December..| 1.55| 1.87| 4.57 | 1.99| 0.52| 3.00| 1.51| 0.88 2.79
Winter.....| 748| 5.44| 6.55 | 7.14| 5.719| 4.74 | 7.74 | 3.72 6.15
Spring. ... 9.50 | 12.55 | 8.73| 8.27| 6.96 | 6.60 | 7.93 | 9.61 9.84
Summer....| 8.88 | 10.89 | 5.82 | 7.83| 9.69 | 11.51 | 6.65 | 11.86 | 14.13
Autumn....| 6.46| 9.57| 7.50 | 7.17| 9.11| 8.63 | 3.79 | 5.31 5.78
Year....... 31.83 | 38.27 | 81.80 | 27.33 | 80.08 | 83.96 | 24.62 | 29.37 | 37.81
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TaBLE oF RAIN-FALL AT MILWAUKEE — continued.

Moxrss. 1870. 1871.|1872.1873. 1% °F| Mean
January....coeeiiiiniiaaiiiiia 2.87| 3.14 | 0.57| 2.39 29 1.73
February..oeoveeiienenieneannnnn 1.32 | 1.82 ] 0.36 | 1.50 29 1.36
March..eeeeeeeiiineineiennnneens 501 ] 2.7 | 0.80| 1.48 30 2.10
April oot i 0.51 | 3.30 | 2.50 | 2.70 30 2.68
May..coviens verennniinniinnnanes 0.63 | 2.24 | 3.10 | 4.89 30 3.24
JUNE ccvv tieiiie ciie i 2.62 | 3.03| 4.42 | 3.40 30 3.69
July.cooeviiiiinis et 4.64 | 1.84| 1.93| 1.82 31 3.20
AUZUSE -+ e nvevmeneannnnninnnnns 2.69 | 3.77| 2.64 | 5.26 31| 2.82
September.....ooieeeiiiiiiiit 2.10 | 0.60 | 8.87 | 2.57 31 3.07
{0157 70) o =3 1.99 | 2.72| 0.82 | 2.12 31 2.15
November.....covveeiiicniennnn. 0.94 | 2.40| 1.80| 1.40 31 2.31
December.. . . coveervneceininieans 1.79 | 2.03| 1.00 | 2.81 31 1.91
Winter. .covvviriiiiiiiiiinineen. 6.43 1 6.25| 2.96 | 4.89 [....... 5.00
1)) 0TS 6.15] 8.29| 6.40 | 9.07 |....... 8.02
SUMMEr. . ovvevineniieoenneecnnes 9.95| 8.64| 8.99 | 10.48 |.... ... 9.71
Autumn.....oooviieens ciiiaieeen 5.03] 5.72 | 11.49 | 6.09 |....... 7.53
Year.oooiiiiiii i, 26.61 | 29.14 | 28.81 | 82,34 {....... 30.27

This table shows that the rain in Wisconsin is generally very well
distributed through the several months, seasons and years; the gen-
eral average for thirty-one years being 80.27 inches, varying from
20.54 in 1845, to 44.86 in 1858; the greatest amount in any one month
was 9.03 inches in August, 1850, and the least 0.10 in January, 1857.
The most rain upon an average falls in June; the least in February;
the three months of summer have been supplied, upon the average,
with the most rain, the three months of winter, the least; while the
spring months have a little more than those of autumn.

During nearly half the years covered by the table the rain-fall dif-
fered but little from the general mean; while nine were considerably
in excess, and eight were supplied with less than 28 inches.

From the published results of observations collected by the Smith-
sonian Institution, it appears that the average rain-fall at about
twenty stations in Wisconsin, or on its immediate border, was about
three inches more than at Milwaukee.

The annual supply of falling water, as shown by this table, is
equivalent to a sheet of water two and three-fourths feet deep, spread
evenly and uniformly over the whole area of the state. The most care-
ful investigations have shown that this is sufficient to account for the
outflow of all our lakes, rivers and springs; the total quantity thus
carried away being, in our climate, found equivalent to only about
one-fourth of the total rain-fall. The remainder is evaporated, and
thus returned to the atmosphere, either directly from the surface, or
after having performed service in the growth of plants. The quantity
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of water absorbed by the roots of plants, with its mineral contents,
and then evaporated from the leaves, is enormous.

Rain water soon penetrates the soil and finds its way through
crevices and pores of the more solid rock strata, down to very con-
siderable depths, dissolving such substances as are soluble and carry-
ing them to distant places. It is here we must look for the origin
of all mineral waters, and for the cause of a large share of the de-
nudation which in the lapse of many ages has become so very con-
siderable.

Knowing this annual quantity of water-supply and outflow, with
the amount of mineral matter it carries, we lack only a knowledge of
the amount of matter mechanically suspended in running water, de-
rived from the loose soil and from abraded rocks, to be able to cal-
culate the time required for the excavation of any given valley whose
dimensions are known. ,

The gradual decay and wearing away of rocks is not confined to the
limestones and softer rocks, but includes many of the older and harder
kinds, especially such as contain feldspar and similar minerals. Rocks
are always penetrated with water and they hold in their pores an
average of five or six per cent. by weight; a hundred pounds being
capable of absorbing five or six pounds of water. As the clouds
afford a constant supply which is continually removed in under-
ground currents, springs and.rivers, carrying with it the mineral
matter taken up, we have a perpetually recurring cause of geological
change. During the progress of water through the different rocks,
meeting with different chemical elements, many chemical changes '
probably occur in the substances taken up, and it is only the final
result of all these changes that we find in the mineral spring as it
appears at the surface. Any considerable change of the course of the
water among the rocks would, therefore, lead to changes in the com-
position or combination of ingredients it contains.

‘Water when pure has but little power to dissolve mineral matters,
but when combined with ecarbonic acid, this dissolving power is very
much increased. When waters holding these substances reach the
open air they give off the excess of carbonic acid, and hence, by losing
a portion of their dissolving power, become unable to hold them, and
they are deposited forming a coating to sticks and stones over which
they may run.

1f this deposit consists chiefly of lime, and accumulates with con-
siderable rapidity, such springs are known as petrifying springs, or
lime springs, of which we have many examples. The deposit often
forms considerable conical mounds surrounding the spring; and moss,
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leaves, shells, sticks, cte., are often incrusted in such manner as to
preserve beautifully their peculiar markings.

In many cases the oxide of iron is thus thrown down, discoloring
everything over which the water runs. The quantity of iron thus
deposited does not depend so much upon the absolute quantity of
iron in the composition of the water as upon the feebleness with
which it is held in solution. Such springs are called chalybeate, or
iron springs.

Sulphuretted hydrogen, which gives the sulphur taste and odor to
many springs, is supposed to result from the decomposition of or-
ganic (animal or vegetable) matter — mostly of vegetable origin. Such
springs are called sulphur springs, and we have several examples in
the state. :

The rock strata are clearly shown, by the evidence of marine fossil
shells and corals, to have been originally deposited in the waters of
an ancient sea, from which they have been elevated to form our
present continent; and it is not, therefore, wonderful that they should
yield to the percolating waters those elements which we find in
mineral waters. The supply might be supposed to diminish as ages
pass by, but never to become exhausted.

All natural waters may be regarded as “mineral waters’ — for
none are absolutely pure. Indeed it is probable that pure water, such
as can only be obtained by careful distillation, would not sustain
either animal or vegetable life. Even rain water is found to contain
minute quantities of salt, of ammonia, soda, lime, and organic matter,
" with traces of many other substances. It is mainly from the mineral
matters dissolved in water that plants derive their solid materials con-
stituting the ash. The silica, though small in amount in water, is of
great importance to the growth of plants, especially the grasses, in-
cluding the cereals, ete.; all our waters contain silica.

Springs, whose sources are near the surface, are apt to contain mat-
ters resulting from the decay of organic matter, and other deleterious
material. Those which come from greater depths, and have passed
over greater distance, are supposed to be of greatest value; the organie
matter having been absorbed in passing through the soil and roeks.
Such springs usually assume a temperature showing little change
from winter to summer, and which correspond, with the mean annual
temperature of the place.

Several of these waters, notably those of Fond du Lae, Sparta, and
‘Watertown, are known as magnetic; the iron tubes through which
they flow, possessing the magnetic property in a high degree. Whether
this magnetic quality has any medicinal value remains yet to be de-
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termined. A French savan has endeavored to demonstrate that the
medicinal value of mineral waters is mainly due to their electrical
condition; and the subject is well worthy of investigation by those
most interested in it; and those who have the opportunity.

There are, in this state, many other springs and wells, not included
in the table above, that have been brought to the notice of the public
for their medicinal virtues; among them the following, all at Wauke-
sha: Hygiene, Mount Horeb, Barstows, White Rock, and Fountain
Springs.

Progress has been made towards the compilation of a list of all the
more important springs, including those noted as petrifying (lime),
chalybeate, sulphur springs, etc., and also such as are of sufficient
capacity to supply ponds for the artificial rearing of fish.

The investigation of mineral waters cannot be said to be complete
without a determination of the gaseous matters they contain, for these
may materially modify the medicinal or other effects of the solid in-
gredients. This can only be done at the spring, with water taken at
the moment it reaches the open air.

REeLATION OF THE GEOLOGICAL SURVEY T0 AGRICULTURE. — The law
providing for a geological survey of the state of Wisconsin, includes
also, and very properly, provision for some work for the special inter-
est of agriculture; it being now generally known and admitted that
these two subjects are so intimately related, that whatever is done to
increase our knowledge of the local and special geology of any dis-
trict tends, at the same time, to promote the interest of the farmer
cultivating land in the same district. The underlying rocks are exam-
ined as to their chemical composition, and surface arrangement or
geographical extent; they are the sources from whence is derived the
very soil into which the farmer annually intrusts his seed. Their dip,
order of succession, depth beneath the surface, their porous or imper-
vious nature; these are the data for deciding about artesian or other
wells, often the only resource for a permancnt supply of water for
farm purposes; and as the forests become reduced in extent, the
necessity for such wells will be gradually increased. The drift phe-
nomena, gleaned from an extended and careful study of the loose ma-
terials covering and concealing the more solid rocks, left here by the
glaciers of the ice period, the study of which is so interesting to the
practical and speculative geologist, have been the means of diffus-
ing and spreading the soil over therocky surface, commingling and
mixing the various clays, sands, and pebbles, derived from the disinte-
gration of the rocks, in such manner as to render them the best suited
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for the growth of vegetation. The mineral and other native resources
are discovered and made known; they are the material for various man-
ufactures, and their development creates a home market— the best of
all markets — for farm products; thus deciding the great question,
now so much agitated, relating to cheap transportation, by avoiding
the necessity of any transportation of these products.

The barometrical measurements of the heights and depressions,
required of the survey, will show in many cases the sources of water
supply upon which we are dependent for this life-giving element.
These are taken as data in the topographical survey, which is to show
the general contour of the ground, the extent, elevation, and slope of
drainage basins, or river valleys; the amount and value of water power
afforded by these rivers; the proportion of timbered, open, and prairie
land; the uplands, the swamps, and marshes; all such detailed inform-
ation is of importance to various interests, and especially to the agri-
culturist. The geodetic survey, which has, through the instrumen-
tality of the geological survey, been extended into Wisconsin by the
general government, will also aid in the development of the topo-
graphical features of the state, and will show with greater accuracy
the exact position of the principal lines of the government surveys,
from which are derived and established the boundaries of farm lands,
thus often preventing litigation and neighborhood quarrels.

It is further made the duty of the survey to search for and properly
examine all mineral fertilizers that may exist in the state; to analyze
the clays, peats, marls and other natural products useful, either in
maintaining the richness of the soil or of restoring it when exhausted
by the injudicious management of ignorant and selfish men. The
soils and subsoils are to be made subjects of study, and observations
are to be made upon the animal and vegetable products with refer-
ence to their agricultural interest. Specimens are to be collected ex-
emplifying the geology of the state, which are to be deposited with
the various institutions of education, from which the youth of our
state may hereafter acquire that more definite knowledge of our local
geology which will enable them to prosecute their future labors in farm-
ing with greater advantage both to themselves and to the country.

Tt is now very generally admitted that the chemical analysis of
soils does not lead to all of the beneficial results that were formerly
anticipated from this source. The healthy growth of farm erops is
dependent upon too many varying conditions, besides the mere quan-
tity of plant-food that may exist in the soil, to enable the chemist to
detect the cause of any given failure, by soil analysis. It was once
supposed that we had only to analyze a soil before and after a crop
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has been. taken from it, to detect the substances that had been ab-
stracted, and thus indicate what should be artificially supplied to
stimulate the growth of the next crop; but such is the minuteness of
the quantity of plant-food compared with the mass of the soil, that
chemical science has not yet, except to a limited extent, been able to
accomplish this task. Consequently no general effort will be made to
analyze the soils of the state; but if any are found, that, from any
special peculiarity or other reason, seem to require it, such analysis
will be made.

Geology is now very properly included among the studies to be
pursued in agricultural colleges, with a view to its special advan-
tages in the proper cultivation of the soil —a cultivation which shall,
without the least diminution of its annual product, perpetually main-
tain its fertility. Every farmer should know whether his land is un-
derlaid by rocks whose disintegration is beneficial or otherwise;
whether these rocks are of the granitic kinds, or whether they consist
of sandstone, limestone or shales. Tle shounld also be able to deter-
mine the nature of the pebbles, small and large, abounding in his
fields, the gradual decay of which, from year to year by reason of ex-
posure to weather changes — frost, rain, sunshine and alternate ex-
posure to heat and cold — will add useful or useless, or even delete-
rious qualities to the soil. Limestone pebbles especially, by their
gradual disintegration, are of the greatest value by restoring fertil-
izing substances to the soil that would otherwise soon be exhausted
by continual cropping. If these pebbles are of such quality as to be
thus beneficial, the land possesses additional value; if otherwise, a
larger annual expense for fertilizers will be required. The system of
farm management, suited to the one case, would require modification
for the other. Hence it is sufficiently apparent that some knowledge
of geology is quite essential to the intelligent farmer, and that it is
wise to include it in a course of studies to be pursued in our agricul-
tural colleges.

The several reports to be made to the governor-annually in Janu-
ary, though chiefly intended to make known the progress and results
of each year’s work, will be found to contain much that is of interest
to the farmer. The publication and general distribution of reports
of geological surveys always prove beneficial, by calling public atten-
tion, in an official and reliable manner, to the resources and advan-
tages of the district surveyed, for the agricultural, manufacturing
and other interests.
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LIST OF MAPS
Accompanying the First Annual Report of the Wisconsin Geological Survey, 1873.

A map of the state (published by Silas Chapman) on a scale of six miles to an inch,
showing in colors the boundaries and extent of the several rock formations so far as
is known up to the end of the year 1873. On four sheets.

A map of the Muscalonge diggings in Grant county, on a scale three chains (198 feet)
to an inch.

A map of Ashland county and another of Douglas county, on a scale of two miles to one
inch, showing the geological features and mineral ranges in those counties; also &
map of the Apostle Islands; to accompany the report of Prof. R. D. Trving.

A map in two sheets on a scale of two miles to an inch, showing the geology and topo-
graphy of the region surveyed by Prof. T. C. Chamberlin, from the state line in
Walworth and Rock counties to Keshena, in Shawano county. Also two maps, on
a scale of six miles to an inch (based upon Mr. Chapman’s map); one showing the
distribution of vegetaticn, etc., the other representing the areas occupied by the
different kinds of soil in the same region. These maps accompany the report of
Prof. Chamberlin.

Geological Map of the Lead Region (in part) on six sheets, to wit:

1st. Ranges two and three east from three miles south of the state line to Min-
eral Point, being townships No. one, two, three and four, in those ranges.

2d. Townships four and five in ranges one to six west, inclusive.

3d. Townships four and five in ranges one to five east, inclusive.

4th. Ranges two and three east, in townships five to nine, inclusive.

5th. Ranges two and three east, in townships ten, eleven, twelve and thivteen.

6th. Ranges five and six east, from township five to the Wisconsin riverin town-
ship nine.

Topographical Map of the Lead Region (in part) on two sheets, to wit:

1st. Ranges two and three east, in townships one to six, inclusive.
2d. Townships feur and five in range one east, and ranges one to six west, inclusive,

These maps are all upon a scale of one mile to an inch.

A geological, topographical and subterranean map of the Blue Mounds and the Brig-
ham Lead Mines, on a scale of one to twenty thousand.

All these maps in the lead region accompany the report of Mr. Moses Strong.

All of which is respectfully submitted.

I. A. LAPHAM,

Chief Geologist.
MiLwAUKEE, January, 1874,
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REPORT OF PROGRESS AND RESULTS,

FOR THE YEAR 1874.

BY I. A. LAPHAM.

During the past year the same parties have been in the field as in
the preceding year, and in addition a party under the charge of Maj.
T. B. Brooks, late of the Michigan Geological Survey, as will be men-
tioned in a subsequent part of this report. I am glad to be able to
state that the survey is progressing with reasonable rapidity; the
amount of work done being considerably in excess of that of 1873.

The first annual report of progress and results of the survey was
deposited in the office of the governor on the first Monday in Janu-
ary, 1874, with ample maps and illustrations, accompanied by the re-
ports of the several assistants. It was found impracticable to com-
plete the reports of explorations made by the several parties in 1873,
in as full detail as is desirable, in time to be presented to the gover-
nor on the day required by law. They were accordingly presented in
an unfinished condition, with the expectation that additional matter
could be annexed when prepared. By a law, approved March 4th,
1874, it was provided that the manuscript report of the geological
survey then made, with the maps and drawings, should be bound and
preserved in the vaults of the office of the secretary of state at Madi-
son; hence all such additional matter is necessarily excluded, and is
herewith submitted in the form of supplementary reports.

For greater convenience in binding and in future publication, it
was decided to make all sections, drawings, and maps, so far as was
practicable upon sheets of uniform size; and rules were adopted to
secure uniformity in respect to the position of maps and profiles upon
the sheets.

Tracings from the township plats of the government land survey
were furnished to the several parties as needed; and as before, they
~ werg greatly assisted by the published maps of the several counties.
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These are especially valuable as showing the location of the public
roads, usually from actual survey.

The specimens collected during the year, for study and comparison,
with the duplicates intended for the Academy of Sciences, University,
colleges, and normal schools, now amount to a very considerable
number, requiring much room and involving some expense for their
storage and proper arrangement for convenient reference in making
up the reports.

Nearly five hundred townships (about one-third of the total area of
the state) have now been examined, with more or less minuteness, by
the several parties, as follows:

By Prof. Irving in 1878, - - - 45 townships.
1874, - - - - 98«
By Prof. Chamberlin in 1873, - - 1«
1874, - - - 130  «
By Mr. Strong in 1873, - - - - 50 ¢
1874, - - - - 66
By Maj. Brooks in 1874, ‘- - - 17 «

By Mr. Ives in 1874, - - - - “

Several of the aneroid barometers purchased for the survey, having
been found to be imperfect and useless, others of better quality, which
have proved quite satisfactory, were obtained directly from the makers

in London, England.

Pror. R. D. Irvine’s Parry. — Prof. Irving was directed to make
such explorations and surveys as would enable him to construct a geo
logical map and section along a line extending from the south part of
Dane county, northward, through portions of Columbia, Adams, and
Wood counties, to Grand Rapids, and thence-up the Wisconsin river
to Wausau; the breadth occupied to embrace two or three ranges of
townships; thence along the southern boundary of the Archsean rocks
in Wood, Clark, and Jackson counties, he was to extend his work
westward to the Black River Falls; the details of this important
locality having been previously examined by him. This route would
enable him to determine many important questions, in a portion of
the state heretofore but little known geologically; especially in regard
to the quartzites, conglomerates, and other rocks of the Baraboo
river; the sandy region north of Portage; the kaolin beds; the
Mosinee hills; and the reported localities of iron ores. As the iron
ores of Lake Superior and the Menomonee region extend through
considerable distances, it was hoped that there might be a similar
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range of ore beds extending eastward from Black River Falls; a very
important question that might be determined, by the explorations
thus to be made.

Before commencing the field-work of the season, Prof. Irving pre-
pared the supplementary report herewith submitted, embracing de-
tails of results attained in 1873, which, for want of time could not, as
before stated, be included in his general report for that year, now de-
‘posited in the office of the secretary of state. This supplementary
report, covering seventy-four pages of manuseript, with several maps,
diagrams and sections, will be found to contain much additional mat-
ter relating to the geology of Douglas, Bayfield and Ashland counties.

The rocks in this part of the state are referred to five different per-
iods, as follows:

1st. Laurentian — Granite, ete.

2d. Huronian — Iron-bearing series.
3d. Copper-bearing rocks.

4th. Potsdam sandstone.

5th. Quaternary — Drift, ete.

Many facts and arguments are adduced to show that this is the
proper order of arrangement, and ample details are given, so that geo-
logists may judge of the correctness of these views.

Prof. Irving has been able to show the existence of a synclinal axis
extending in a southwesterly direction, through these counties, being
the westward inland extension of the great trough between Keweenaw
Point and Isle Royale, occupied mostly by the waters of Lake Super-
ior. 'We thus have a more clear understanding of the different direc-
tions assumed by the dip of the rocks at different localities, and are
brought to a knowledge of one of those grand movements in the re-
mote past, by which the solid rocks have been folded, contorted, and
lifted to their present complicated positions. To understand these
ancient disturbances of the strata is not only a matter of interest in
speculative geology, but is also one of the greatest practical import-
ance to the miner and to all having occasion to deal with these rocks.

It will be seen that the Copper-bearing rocks are Pre-Silurian,
though not as old as the Huronian. Prof. Irving’s conclusions on
this point are that:

1st. “The beds of the Copper-bearing series and those of the Huro-
nian were once spread horizontally over one another, including the
whole series of tilted sandstone on the Montreal river; they were dis-
turbed by the same force, and received their present tilted positions at
the same tirne, as evinced by the entire conformability of the two series.
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2d. “The horizontal sandstones of the Apostle Islands, and the west
end of Lake Superior, were laid down subsequent to this tilting, and
also to an immense amount of erosion; and the sandstones of eastorn
Lake Superior were formed at the same time. These points are
proved by (1) the occurrence of horizontal sandstones in immediate
proximity to tilted sandstones and traps, in Ashland county; (2) the
occurrence of the same in the Apostle Islands, within but a few miles
of the tilted beds of the Montreal; (3) the actual contact of the hori-
zontal sandstones with the melaphyrs of the Copper-bearing series in
Douglas county; and (4) similar and additional facts observed by
Messrs. Brooks and Pumpelly in the upper peninsula of Michigan.

8d. “That hence the Copper-bearing rocks should rather be classed
with the Archean than with the Silurian rocks.”

Under the head of « Economic Geology,” Prof. Irving discusses the
questions regarding the probable existence of copper, silver, ete., with
an account of the attempts heretofore made in mining for these metals.

Accompanying this supplementary report, Prof. Irving has furnished
for preservation, a transeript of notes made by him in 1873, on the
iron ores and iron mounds at and near Black River Falls, in Jackson
county, with the analyses of the ores, so far as they have been finished;
these are to be used in compiling a final report, when the survey in
that neighborhood is completed. From these notes it appears that
there are no less than nine different beds of iron ore interlaminated
with slates, crossing the river at various points, within a distance of
less than two miles, and that there are seven prominent mounds, con-
sisting chiefly, or largely of iron ores, with slates and quartz. Seve-
ral analyses already completed, indicate 26 to 32 per cent. of metallic
iron, associated chiefly with silica. The slates are supposed to be of
Huronian age, resting upon gneissoid granite below, and covered un-
conformably by the Potsdam sandstone.

There are indications of a great lapse of time, and of very conside-
rable erosion after these slates were hardened into rock and elevated
to their present position, but before the deposition of the Potsdam
sands. Specimens were obtained near the mouth of Snow ereek, show-
ing the junction of the sandstone with the Huronian slaty ore, in 4
very interesting manner; some of the horizontal and some of the in-
clined layers being seen in the same hand specimen.

These notes are accompanied by a map showing the occurrence of
the mounds, and another showing the position of the iron beds along
the river above the falls, with diagrams illustrating the same.

Prof. Irving’s party took the field in the latter part of April, and
continued until the portion of the appropriaticn allotted to this ser-
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vice was exhausted in September. Some work had previously been
done near Madison. The services of Mr. E. T. Sweet were again se-
‘cured, and proved to be altogether satisfactory. On the 26th of June
the party had reached Lodi, and soon after, Portage, where Prof.
James T. Eaton, of Beloit, joined it in the explorations of the quartz-
ites of Columbia county. He continued with the party until near the
close of the season. At Grand Rapids the party had an interview with
Prof. Davenport Fisher, of the Naval School at Annapolis, who had
made and furnished to the survey an analysis of the kaolin of that
place. In September Prof. Irving and Mr. Strong met in Jackson
county, and by conference, were enabled to determine some results
beneficial to the survey.

Reference to the report of Prof. Irving, herewith submitted, will
show the progress he has made, and the results, so far as they have
been worked up, at the present time. In this report will be found
much detailed information of local interest and importance, regarding
the dip, thickness and economic value of the several rocks, and its
publication cannot but be useful to the citizens of the state as well as
to the scientific geologist. 'With the aid of the map and sections, all
these details may be clearly understood, even by persons not familiar
with the science of geology generally.

The interesting fact is pointed out that the boundaries of the prai-
ries, as laid down upon the government plats, correspond, in a gene-
ral way, with the boundaries of the geological formations—another
instance of the bearing one study may have upon another. The na-
ture of the soil, derived dircetly from the rocks, has much to do with
the distribution of trees and other plants over the earth’s surface, and
hence we find the native flora considerably modified by the rocks of
the several geological districts.

The artesian well at the state house, Madison, disclosed the Arch-
@an character of the rock immediately below the Potsdam at that
place, and gives probability to the suggestion that our whole state is
underlaid by these rocks at no great depth.

Wis. Sur.—4
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REGISTER OF THE ARTESIAN WELL IN THE CAPITOL PARK, MADISON.
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The numerous artesian wells, though not always successful in
affording water, show very important results in regard to the rock
strata far beneath the surface. The recent discovery of native copper
and silver in the well at Kilbourn City, at the depth of 516 feet,

* Pogsibly this should stand next before the gravel, depth 80eet.
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must be deemed one of no inconsiderable interest, being the first in-
dication of the existence of these metals (uncombined) in the central
or southern part of the state. Whether they exist at this place in
quantity sufficient to be profitably mined can only be determined by
_sinking a shaft to the depth indicated. The copper-bearing rock was
exceedingly hard, and had a depth of eighteen feet. Until we know
the dip of this rock, it will be impossible to ascertain its real thick-
ness; if the stratum lies horizontally (which is not very probable), it
has a thickness of eighteen feet; if it has a dip of 45° or more, its
thickness is only thirteen feet or less. It is not improbable that
when the proper trend of these rocks can be found, a search in the
right places may lead to further discoveries of importance. The top
of this well is' 347 feet above Lake Michigan; Archezan rocks were
reached at 118 feet below; total depth of the well (December, 1874)
840 feet.

One of the first results of Prof. Irving’s survey of Dane county
was the identification of a hitherto unrecognized layer of sandstone,
far down in what has been classed as Lower Magnesian limestone;
to this, in accordance with the custom of geologists, he has given the
local name of “Madison Sandstone.” It is much used in and about

. Madison as a building stone. That portion of the Calciferous or
Lower Magnesian limestone series lying below the Madison Sand-
stone, and down to the Potsdam, forms the immediate shore of Lake
Mendota (4th lake), and has with much propriety been named the
“ Mendota Limestone ”” in the report. This explains some anamolous
sections heretofore made, and introduces two new names into the local
geological nomenclature.

We thus find additional resemblance between the formations in
Wisconsin and those in Missouri, where Prof. G. C. Swallow long ago
‘recognized, and arranged under the head of « Calciferous sandstone
or Magnesian limestone series,” seven different members, which may
now be parallelized with our strata as follows:

MISSOURL. WISCONSIN.
First Limestone, 190 feet. Buff Limestone, 50 feet.
Saccharoidal Sandstone, 125 feet. St. Peters Sandstone, 100 feet.
Second Limestone, 230 feet. Main Beds, 80 feet.
Second Sandstone, 70 feet. ‘Wanting.
Third Limestone, 350 feet. Wanting.
Third Sandstone, 50 feet. Madison Sandstone, 35 feet.
Fourth Limestone, 300 feet. Mendota Limestone, 30 feet.
Potsdam Sandstone. Potsdam Sandstone.

\ Pror. T. C. CuaMBerLIN’s PARTY. — Before entering upon the field
work, Prof. Chamberlin completed his report of the work done in
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1873, by sending a supplementary report, which, as above explained,
could not be prepared in time to be bound with the matter previously
reported by him. This supplementary matter is therefore herewith
submitted, and will be restored to its proper place in the preparation
of the final report, as contemplated by section five of the law author-
izing the survey.

In this report will be found many details with respect to the Lower
Magnesian limestone, as it occurs in the northeastern part of the
state, showing much the same general characteristics as in the south-
western counties. It is interesting to note the occurrence of a con-
siderable fault in the strata in the town of Ellington (T. 22, R.16 E.),-
such dislocations being rare in Wisconsin. To this we may attribute
some very marked peculiarities in the hydrography of that vicinity.

Wherever mining has been prosecuted in search of gold, silver,
copper, etc., examination of the rocks gave little indication of the
presence of these metals; and it has very often been the business of
the survey to discourage the search for ores in places where they are
not to be found. Copper-mining at Berlin and gold-mining at ‘Win-
neconne are among the projects thus discouraged.

The quartzites of Portland, Dodge county, and some new localities
discovered in adjacent portions of Jefferson county, are fully de-
scribed. Several other outerops of Archaan rocks are described —as
at Berlin, Mukwa and Keshena. ‘

The important subject of artesian wells is also fully discussed in
this report, giving many details that will be of great value in the fu-
ture operations of well-digging.

Tt was deemed most conducive to the public interest to direct Prof.
Chamberlin to continue his survey from Beloit along and near the
south line of the state to Lake Michigan, and thence northward be-
tween his line of operations in 1873 and the shore of the lake. Though
much covered with drift, it was hoped that a sufficient number of out-
crops of rock could be found to reveal the general geological charac-
ter of this district, and perhaps develop some new and interesting facts
in regard to this portion of the state. Funds were supplied him for
expenses of the field-work on the first of May, and the work com-
menced soon afterwards. By the last of August this party was able
4o reach the extremity of the peninsula between Lake Michigan and
Green Bay, at Death’s Door,”” and to commence the return trip, in
which some points of special interest were reéxamined, and many new
localities visited. Active duties in the field were brought to a close
in October. The services of Messrs. L. C. Wooster, G. D. Swezey,
and J. TI. Chamberlin were secured during portions of the season;
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and Mr. F. H. King was engaged to continue his observations upon
animal and vegetable life, such as are required by the provisions of
the law authorizing the survey. Two thousand five hundred miles of
travel with a team; seven thousand specimens of rocks, fossils, and
minerals collected; these are justly deemed a good season’s work.

Prof. Chamberlin’s report of his operations during the year 1874
will be found to contain ample details of the geology of the district
assigned to him. These will settle many questions as to the non-
occurrence of coal and other nseful minerals, which are dependent up-
on the kind of rock found. The difficulty of determining the proper
order of succession of the various strata, with their general dip and
strike in a region where outcrops can be only here and there exam-
ined, is very great. Hence, perhaps there may still remain some im-
portant questions for future investigation; but sufficient has been
ascertained, it is believed, to answer all the general objects and pur-
poses of this survey.

Attention is called, in this report, to the great valley diverging
from the west shore of Lake Michigan towards the southwest, well
marked by the waters of Green Bay, Lake Winnebago and the valley
of Rock river; the rock ridge bordering this great ancient valley on
the east; the very remarkable drift ridge, locally known as the potash
kettles, extending from the south line of the state to the peninsula
of Green Bay; the several systems of parallel drift ridges, some of
them sharp and narrow, called hog’s backs; and the more level dis-
tricts along the immediate shore of the lake.

A very important and interesting deduction made by Prof. Cham-
berlin, as a result of his explorations, is the fiord character of the
peninsula of Green Bay; this being the result of intense glacial ac-
tion, perhaps near the close of the great ice period. The glacier
seems to have been concentrated upon Lake Superior by the converg-
ing shore lines, and passing southward to Green Bay, was thence di-
verted towards the southeast, plowing six or more great furrows,
which are now indicated by bays on both sides of the peninsula.
These valleys, or fiords, are continuous across this narrow neck of
land, and may be traced on the charts of the lake survey upon the
bottom of Lake Michigan, for a distance of twelve or fourteen miles.

If the peninsula north of Sturgeon Bay was ever covered with
drift, it has been entirely removed, perhaps by the abrading action of
waves at a time when Lake Michigan stood at a much higher level
than now; the rock surface being now covered only with a thin layer
of soil, destitute of drift material.

Some very remarkable facts relating to the course of streams are
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referred to as indicating changes that have taken place in the condi-
tion of the land in remote times.

The drainage is shown to be a proper medium between the slow-
flowing streams and swamps of a flat country, requiring artificial
drainage, and the rapid currents of highly inclined lands, causing ex-
tensive erosions and the loss of the more fertile portions of the soil.

Attention is given to the fact that large areas represented as marsh
on the government plats are now dry and arable; that many of the
streams have disappeared and become mere periodical runs; and that
the volume of running water has been considerably reduced; facts
undoubtedly due to the removal of the forests and the cultivation of
the soil.

Prof. Chamberlin, with the active and intelligent aid of Mr. Swe-
zey, enters with much detail into the important subject of the distribu-
tion of plants over the surface of the state, and accompanies his report
with a map representing, as well as can be done, the principal facts as
observed and recorded during the progress of the survey. Plants are
arranged into fifteen different classes or groups, each of which occu-
pies certain localities to the exclusion of the others, and each indicat-
ing some peculiarity of soil, geological formation, or climate.

Under the head of Surface Geology will be found many important
facts in regard to the soil and subsoils, of which he distinguishes
eight different kinds, each with its peculiar qualities and value. One
of these — the calcareous sandy soil, found near Elkhart lake — con-
sists mainly of small erystals of dolomite or magnesian limestone,
which, while having the appearance of being sandy and unpromising,
is found to possess great fertility.

The measurements along the west shore of Lake Michigan, intend-
ed to show the progress that lake is making in wearing away its
banks, are not only of interest and importance at the present time,
but will possess value to those who shall come after us for many years
in the distant future. They show a mean annual abrasion in Racine
county of 3.33 feet; and in Milwaukee county of 2.77 feet. The
rapidity of geological changes, made under our own eyes, is promi-
nently exhibited in the fact above mentioned of a ravine having been
formed near Racinewithin the past twenty-eight years, which is half a
mile in length, one hundred and twenty feet wide and forty feet deep.

The ample topographical details, including lists of elevations, will
have their use in all future projects for the construction of canals,
railroads, and for many other practical and useful purposes.

Section two of the act to provide for the geological survey, among
other objects and duties, very properly requires observations to be
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made upon the animal and vegetable productions of the state, with
reference to its agricultural interests. This duty has been assigned
to Mr. F. H. King, under the direction of Prof. T. C. Chamberlin,
one of the assistants in the survey. Though this work is incomplete,
it is deemed best to present herewith, for preservation and future use
the two reports now prepared by Mr. King, which will be found to
contain brief notes of very numerous and important observations
made by him during the years 1873 and 1874, relating to the birds
and to the Lepidopterous insects of the state.

The notes upon the birds relate chiefly to their food, as ascertained
by an examination of the contents of the stomach of the several spe-
cies; this becomes important by showing whether they destroy our
insect enemies or friends. It is only by such observations, made by
persons who find pleasure in the pursuit, and who are to be relied
upon for care and accuracy, that the truths of natural history ean be
ascertained and recorded. One hundred and two species of Wiscon-
sin birds are mentioned, and facts of greater or less importance are
recorded in regard to them. Fifty-four species of insects, injurious
to one hundred and twenty-six species of plants, and seven species
whose habits are such as to be deemed beneficial, are included in this
report.

Mr. King’s notes are to be preserved for use in making up a more
general and complete work upon the animal and vegetable produc-
tions of the state, which will embrace also such further observations
as may hereafter be made during the continuance of the survey.

Mg. Mosrs StronG’s Parry. — As early in the season of 1874 ag
the weather became suitable for active operations in the field, Mr.
Strong, with the aid of Mr. George Haven as an assistant, and Jolhn
Cain as teamster, resumed the work of surveying those portions of the
lead region not covered by him in 1873. The preceding winter had
been spent in preparing plats and collecting such information of the
country to be examined, as would facilitate the field-work of the seu-
son. The southern and eastern portions of the lead region were first
surveyed, including the whole of Green county; and, after completing
a few townships in the northeastern part of Towa county, he proceed-
ed in August to carry out that portion of his instructions that con-
templated the extension of his survey northward, through Richland,
Vernon and Monroe counties to the southern limits of the Archaan
rocks in Jackson county. The northern portion of the lead region,
and the much broken district extending from the great east and west
watershed to the Wisconsin river, were next examined in detail.
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He was thus fortunately able to accomplish the whole of the work
assigned to him at the beginning of the season, and to prepare his
second annual report, with the necessary maps, sections and diagrams,
within the time prescribed by law.

The work of the past season is so intimately connected with that of
the previous year, that it was deemed best to include the whole in
one report; accordingly this has been done by Mr. Strong, so that the
accompanying report gives one connected and comprehensive view of
his work, and its results up to the present time.

In this report will be found full details with respect to the district
thus surveyed, arranged under the following heads:

Previous publications and surveys;
Topographical and geological maps and sections;
Barometrical observations;
Physical geography, and surface geology;
The several rock formations; being the
Potsdam sandstone,
Lower Magnesian limestone,
St. Peters sandstone, '
Buff and Blue (Trenton) limestone,
Galena limestone, and
Cincinnati group,
A1l considered with respect to their geographical boundaries, litho-
logical character, ores, minerals and paleontology;
The origin of river valleys;
Explanation of mining terms;
Present condition of the mines;
Statistics of lead, zinc and copper production;
Explorations north of the Wisconsin river, and
Prehistoric mounds of the lead region.

Topographical maps accompany this report, embracing the entire
lead region, on a scale of one mile to an inch, which is sufficient to
exhibit, by contour lines fifty feet apart (vertically), the elevation of
every point above the level of the sea. These maps also show the posi-
tion of the public roads. Such maps have special value not only in
respect to future railroad surveys, showing at once the practicability
or impracticability of any contemplated route, and thus save the time
and expense of a very large amount of preliminary surveys, but are,
obviously, of great importance to the mining interest, as indicating
the proper system of drainage, location of “levels,” ete. Geological
maps are also furnished, constructed upon the same scale, showing the
position of the several rock formations, by which the relation of a1y
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particular quarter section of land to these formations can be seen, and
its value with respect to mining prospects at once ascertained. The
information from which these maps were constructed has been col-
lected with great care, involving an immense number of barometrical
observations, and a great many miles travel.

From information contained in these two series of maps, it is easy to
construct geological sections on any desired line. Those prepared by
Mr. Strong, and accompanying his report, have been selected with a view
of showing the “dip, number, magnitude, order and relative position
of the various strata,” as well as the amount of denudation to which
the country has been subjected. The amount of denudation thus
shown, seems wonderful, but is accounted for when we consider the
immense time during which the rocks have been exposed to the abrad-
ing influences; being no less than the time occupied by the formation
of the Devonian, Carboniferous, and all subsequently deposited rocks.

The regularity and simplicity of the geological features of the lead
region are quite remarkable; there being no sudden breaks or « faults
in the strata, no upheavals to any considerable extent; no intrusive
rocks, breaking through the different formations; and the veins froir
which ores are extracted do not penetrate the strata below the horizon
of the St. Peters sandstone.

The origin and nature of springs are not well understood, many
crude notions being commonly entertained in regard to them; hence
Mr. Strong has, very properly, adduced the facts to show that the
springs near the top of the Blue Mounds have an abundant source of
supply, even in the small area of the mound above.

Though the lead region is supposed to have been exempt from the
influence of the glaciers which have distributed so much drift mate-
rial over adjacent districts, there are some facts still requiring explan-
ation, particularly the one first noticed by Prof. Whitney, of the occur-
rence of blocks of St. Peters sandstone resting upon formations of
later age. The boundary of the glacial drift through Green county
has now been accurately traced. The occurrence of drift material in
the valleys of the Mississippi and lower Wisconsin is rightly attrib-
uted to river transportation from above. '

With respect to the several geological formations, much informa-
tion is given in detail, systematically arranged, and not before pub-
lished.

Mr. Strong’s survey, and the experience of the past twelve years
have given additional proof of the correctness of the views of Prof.
J. D. Whitney, as set forth in his report, published in 1861. Among
the most important of these views are the following:
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That the lead crevices, with their mineral contents, are not true
veins extending indefinitely downwards, but partake of the nature of
shrinkage cracks or joints, such as may be seen in almost all lime-
stone quarries.

That though the mineral grounds have considerable lateral extent,
they reach only a short distance downwards.

That the filling of the crevices with mineral matter was not from
below by voleanic heat, but from above, and by precipitation from a
solution.

Much doubt and uncertainty still exist as to the origin of the
metallic sulphurets, and as to the time when, and the special condi-
tions under which they were introduced into these crevice joints. The
occurence of a similar lead region in southeastern Missouri, and of
another in the southwest part of the same state; the first in the Lower
Magnesian limestone, the last in rocks of the Subcarboniferous age,
would seem to indicate either that these conditions were repeated at
three different times, or that they were brought about at a time sub-
sequent to the deposition of the Subcarboniferous limestones.

Attention is directed to the fact that the valley of Sugar river,
which constitutes the eastern boundary of the lead region, is much
broader and deeper in proportion to the amount of water at present
flowing in that stream than is usual; and hence the inference that at
some time in the remote past, a large river found its channel along the
course of the present Sugar river. With a breadth of stream of only
about one hundred feet, it has a valley as broad as that of the Missis-
sippi. In the future progress of the survey, additional light may be
thrown upon this subject.

The information contained in this report with respect to the pres-
ent condition of the mines will have a practical value, and will con-
tribute much towards directing the attention of eapital and enterprise
to that important industrial interest in our state.



ANNUAL REPORT FOR 1874. 59

The following table shows the amount of lead and zine produced for
the yedars named:

Leap. Zixc.
YEARS.
Galenite, Smithsonite, Blende,
Pounds. Pounds. Pounds.
................ 320,000
................ 266,000 |.
. 17,087,912 |ovveeivennennnns
15,105, 577 1,120, 000
13,014,201 3,173.333
14,337,895 4,198,200
14,029,192 7,373,333
13, 820, 734 5,181,445 841, 310
13,869, 619 4,302 383 3,078,435
13,426,721 4,547,971 6,252,420
13,754,159 4, 429,:385 7,414, 022
13,434, 210 16,618, 160 9,303, 625
11, 622,668 27,021,888 16,256,970
9,919,734 18,528, 906 15,074,664
Total «.vvenneennaannnn... 163,422,672 97,080,704 58, 221, 446

It will be seen from the above that while the production of lead ore
has been diminishing, during the past three or four years, that of zinc
ores is rapidly increasing.

The explorations made north of the Wisconsin river, and outside of
the lead region proper, were necessarily of a more general character,
and the facts collected are represented upon maps on a much smaller
scale. Those made in 1874 were confined chiefly to a single range
(range two west) of townships, so that the entire extent of the
Paleozoic rocks could be explored within the time and means appli-
cable to this portion of the work. The most northern outlier of the
St. Peters sandstone was found in the south part of township twelve;
and the last occurrence of limestone (Lower Magnesian) in this range
is on sections 10 and 15 in township seventeen.

Here are found those high, continuous dividing ridges forming seri-
ous obstacles to railroad construction, and from which fine views of
the surrounding valleys may be seen.

The search for oil at « Oil City » resulted only in a fine flowing ar-
tesian well whose waters may be found to possess medicinal virtues, and
a knowledge of the strata below, down to the Archwan rocks. Here
the Potsdam sandstone has the unusual thickness of 844 feet.

These explorations, being in a linc nearly parallel with the Missis-
Sippi river, will form a convenient base for the surveys to be made in
1875, between that line and the river.
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The ancient artificial mounds, especially those of imitative forms,
found within the distriet surveyed by Mr. Strong, have received a
share of his attention. They were built in prehistoric times, by an
extinet race of people, whose existence here is believed to have been
with that of the Mastodon. They thus form the connecting coeval
link hetween the geologist and antiquary; the duties of the one cease,
while those of the other commence with the epoch of the mound
builders.

Surveys v Oconto Couxry, By Masor T. B. Brooxs. — Maj.
Brooks, late of the geological survey of the state of Michigan, under-
took to trace the Iron-bearing, and other rocks found on the east side
of the Menomonee river of Green Bay, above Sturgeon Falls, across
that river into Wisconsin, and to ascertain as far as was practicable
their southern and western boundaries, where they are succeeded by
granitic rocks. Special search was to be made with the aid of the
“ mining compass’’ and otherwise, for iron ores, but the money ap-
plicable to this survey not being adcquate to the sinking of exper-
imental pits, shafts, or drifts, such work was necessarily left to private
enterprise, guided by the results of such survey as he should be able
to make. A suit of specimens was to be collected and forwarded to
the chief geologist, with a full report in detail, illustrated by the ne-
cessary maps, sections and diagrams. All chemical analyses were to
be made by Prof. Daniells, of Madison.

Maj. Brooks commenced active operations in the woods with
ample assistance and supplies, on the 10th of August, and the work
was continued fifty-six days. The weather, with slight exceptions,
proved favorable; and the report of results will show that each per-
son engaged must have done his whole duty. His camps were moved
along the course of the river, from which he extended his observa-
tions south to the outcrops of the granite, and west, as far as the
“Great Swamp,” in range 17 E., town 40 N. He was thus able,
though not without much exposure and difficulty, to accomplish all
the objects proposed, and in a satisfactory manner.

It is gratifying to know that his report, now being prepared, will
show that the Iron range extends across the Menomonee into Wis-
consin, and that there is a strong probability that it will hereafter be
found to contain, within this state, workable beds of ore.

The rocks examined, as in other portions of the Archesan regions,
were found to be quite local in extent, and often gradually passing,
by insensible degrees, from one to another, rendering it very difficult,
if not impossible, to distinguish the different kinds, and to classify
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them under appropriate names. Efforts have been made to overcome
this difficulty by chemical &nalysis, and also hy microscopic examina-
tion of very thin sections, prepared with great care and skill. In this
way it is sometimes found that rocks, having the same general ap-
pearance to the eye, are made up by the aggregation of very different
minerals. The specimens of rocks and minerals sent in were col-
lected and transported with very considerable labor. They are all
numbered, and the exact locality from which they were obtained prop-
erly designated. They will be of much use in the further prosecu-
tion of the survey, and will, at its close, be distributed to the institu-
tions entitled to receive them in accordance with the law. ‘

One of the most serious difficulties met with by Maj. Brooks and
his party, and which materially retarded the progress of his work,
arose from the gross inaccuracies of the government surveys in that
part of the state, and the careless and insufficient manner in which
the lines and corners were established. Lakes were found having but
little resemblance to their representation upon the plats; streams are
made to run where none exist; swamps are laid down where excellent
pine-lands yield an abundance of lumber; when a tract of land is
“entered,” the purchaser may find his quantity or number of acres
deficient, or largely in excess. It is matter of common remark
among woodsmen in this region, that the Wisconsin surveys are
much less reliable than those of Michigan on the opposite side of the
river. Under these circumstances, it may be a question whether it is
not the duty of the government to resurvey in a more thorough and
accurate manner, the public lands in this region of the country before
they become of so much value as to lead to endless trouble in attempt-
ing to retrace the section lines.

It is much to be regretted that the several stations of the United
States lake survey were not connected with the lines of the public
land survey. This would have afforded many points for correcting the
maps projected from the land surveys alone.

- At the suggestion of the geological survey, Gen. A. A. Humph-
rys, Chief of Engineers, directed that the latitude and longitude of
* certain points upon the fourth principal meridian, the base, and the
correction lines, be ascertained with the utmost exactness. These,
being the governing lines of the land surveys, are most important;
and it is, therefore, extremely desirable that their exact position
should be ascertained.

As the first fruit of this application, the following determinations
were furnished to the survey by Gen. C. B. Comstock, on the 17th
of July, 1874:
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1. Intersection of the fourth principal meridian with the state line between Illinois
and Wisconsin, lat. 42° 80’ 26.1"; long. 90° 25" 33.6".

2. First section corner of the Wisconsin survey on the state line west of the fourth
principal meridian, lat. 42° 30’ 26.4"; long. 90° 26’ 44.2".

3. Southeast corner of section 13, township 18, range 1 west, lat. 44° 1’ 49.6"; long.
90° 25" 56".

4. Northeast corner of section 1, township 18, range 1 west, lat. 44° 4’ 26.6"; long.
90° 25’ 56.7".

5. Southeast corner of section 31, township 21, range 3 east, lat. 44° 14' '57.3"; long.
90° 10" 45.8".

6. Southwest corner of section 31, township 21, range 3 east, lat. 44° 14’ 57.2"; long.
90° 11’ 48.9".

Points Nos. 5 and 6 are on the correction line between townships 20 and 21, near
Balch’s Ranch, on the Wisconsin Valley Railroad.

On the correction line between townships 30 and 81, range 19 west, east of the St.
Croix river.

7. Southeast corner of section 34, township 31, range 19 west, lat. 45° 7' 21.8"; long.
92° 41' 24.6".

8. Southwest corner of section 33, township 31, range 19 west, lat. 45° 7' 22.1"; long.
92° 43’ 52.1".

The following local bearings were determined:

1. The state line betweep Illinois and Wisconsin, from its intersection with the fourth
principal meridian, bears W. 16’ 17" N. fo point No. 2 above.

9. The fourth principal meridian, from the southeast corner of section 13, township 18,
range 1 west, bears N. 11' 10" W. to point No. 4 above.

3. The correction line between townships 20 and 21, from the southeast corner of sec-
tion 31, township 21, range 3 east, bears W. 5" 18" 8. to point No. 6 above.

4. The correction line between townships 80 and 31, from the southeast corner of sec-
tion 34, bears W. 10’ 20" N. to point No. 8 above.

In accordance with an act of congress, and upon application from
the state geological survey, as explained in my last report, the super-
intendent of the coast survey has made arrangements for the prosecu-
tion, with suitable instruments, of geodetic surveys within this state.
These will consist of the determination, by the accurate methods of
that survey, of the geographical position of certain prominent points,
and the measurement of a base line, from which, by a connected sys-
tem of triangles, with sides ten to twenty or more miles in length, an
amount of exact knowledge of the geographical and topographical fea-
tures of the state will be acquired, sufficient for the projection of a
correct map. These surveys when completed and properly connected
with the lines of the land survey will leave nothing to be desired.

The work of the past season has been the determination of the lati-
tude and longitude of Madison and La Crosse, and reconnoissance
necessary for the selection of suitable triangulation stations, along the
valley of the Wisconsin river from Prairie du Chien to Kilbourn
City. This important survey is very properly placed in the hands of
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Dr. John E. Davies, of the State University, and affords excellent op-
portunities for giving instruction in the several branches of knowledge
required for such work.

Mr. Frank Ives, having spent much time in the valley of-the Bois
Brulé river, Douglas county, with his attention upon the geological
features, was requested to make a report of the results of his observa-
tions for the use of the geological survey. A copy of this report is
herewith submitted. It will be found to contain much local infor-
mation of considerable importance, which could not otherwise have
been obtained except at a very considerable expense, owing to the
wildness and unsettled condition of the country.

The position of many of the rapids, falls, and lake-like expansions
of the river is here first ascertained; the location of several, before
unknown, outerops of the Lake Superior sandstone, and the discovery
of a range of possibly mineral-bearing trap rocks, in the south part of
township 43, range 10 west, are among the items of importance in
this report. Some remarkable drift ridges, extending across the val-
ley, seem to indicate several successive stages in the decay of the
ancient glaciers, each leaving traces of its work in the form of ridges,
resembling, in many respects, the ¢ terminal moraines’ of the mod-
ern glaciers of the Alps. Above this most ancient or boulder drift,
Mr. Ives recognizes two distinet epochs; one represented by the sand
and fine gravel of the so called barrens; the other by the red, marly
clay, so well known on the borders of Lake Superior.

His observations upon the soil, climate and mineral productions,
seem to be judicious and well worthy of the consideration of all who
are interested in that portion of our state.

Mr. Gustavus Bode of Milwaukee has furnished the survey with
the analysis of ten springs and wells, made during the past year, thus
affording additional knowledge of the character of the natural waters
~of the state. Of these, eight have the bicarbonates of lime and
magnesia as their chief ingredients, supplied directly from the mag-
nesian limestones abounding, not only in the solid rock, but in the
gravel and boulders of the drift. The other two indicate the pres-
ence of sulphuric acid, arising probably from the decomposition of
iron sulphurets, by which these salts have been converted into sul-
phates of lime and magnesia. They also contain the sulphate of soda.
If these waters could be examined as they first issue from the ground,
they would, doubtless, show the presence of gaseous matter giving
them qualities not indicated by the analysis of the solid substances
obtained by evaporation. Several springs and wells are known to be
hlghly impregnated with sulphuretted hydrogen, and, doubtless, we
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have many waters whose medicinal qualities are of great value, but
not yet known and appreciated.

Tt will be seen that the work of the several parties has been so dis-
tributed over the state as to give the most general and correct view of
the several rock-formations, and prepare the way for greater progress
during the remainder of the time allotted to the survey. The most
recent rocks — the Drift, Devonian and Upper Silurian came under
the special consideration of Prof. Chamberlin; the Lower Silurian of
the Lead region and the country immediately north of it were inves-
tigated by Mr. Strong; while the more ancient (Archeean) has chiefly
received the attention of Prof. Irving and Maj. Brooks.

The chemical analyses needed for the survey have been, as hereto-
fore, under the direction of Prof. W. W. Daniells, of the State Uni-
versity, who has made a great number of full analyses, and numerous
examinations, with a view to the determination of the value of cer-
tain mineral products.

GrneraL Gronogroan Mar. — With this report is presented a copy
of Mr. Chapman’s sectional map of the state, on a scale of six miles
to an inch, upon which is represented the geological features so far as
they are known up to the date of this report.

LI1ST OF MAPS AND SECTIONS ACCOMPANYING THIS REPORT.
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LV.
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Wis. Sur.—5
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REPORT OF PROGRESS AND RESULTS,

FOR THE YEAR 1875.

BY O. W. WIGHT.

Tn compliance with a requirement of the act «to provide for a com-
plete Geological Survey of Wisconsin,” approved March 19, 1873, 1
have the honor to report the progress made during the third year of
the survey. '

Brier History oF PrEVIOUS GEOLOGICAL SURVEYS IN W ISCONSIN.—
The first geological survey undertaken by the government of the
United States was instituted by the appointment of G. W. Feather-
stonhaugh, Esq., by the war department, with instructions to make a
reconnoissance “of the elevated region lying between the Missouri
river and the Red river, known under the designation of the Ozark
mountains.” It was in the early part of the year 1834. In the win-
ter of 1834-35, that gentleman visited the lead mines of Missouri and
made a perfectly worthless report. The next year Mr. Featherston-
haugh was employed by the government under the title of United
States Geologist to explore the region between the St. Peters river
and the Missouri, and to make a general reconnoissance of the north-
west. He referred the whole series of Lower Silurian rocks in the lead
region of Wisconsin and up the river to the falls of St. Authony and

1The fullest opportunity has been offered the author of this report to revise it for this
volume, but not having been accepted, the delicate duty has devolved upon very unwil-
ing hands. Certain portions of an annual report necessarily refer to matters of transient
importance and are of little subsequent value. Such portions of this report have been
omitted, viz.: A financial statement, a business account of the work in Oconto county,
and an outline of the work remaining to be done. The law authorizing the survey,
which has been previously given, and the reports of assistants prepared by themselves,
are also omitted, as in the case of the reports of 1873 and 1874. I have deemed myself
under obligations to publish everything of a geological nature, even where dissenting
from the views presented. T. C. C.



68 GEOLOGICAL SURVEY OF WISCONSIN.

beyond to the carboniferous limestone. It is hardly possible to
conceive of a graver blunder, or an exhibition of profounder ignorance
in the domain of practical geology.

A resolution of February 6, 1839, adopted by the house of repre-
sentatives, reads as follows: “That the President of the United States
be requested to be caused to be prepared, and presented to the next
congress, at an early day, a plan for the sale of the public mineral
lands, having reference as well to the amount of revenue to be derived
from them, and their value as public property, as to the equitable
claims of individuals upon them; and that he, at the same time, com-
municate to congress all the information in possession of the treasury
department relative to their location, value, productiveness, and occu-
pancy; and that he canse such further information to be collected,
and surveys to be made, as may be necessary for these purposes.” In
pursuance of this resolution, the commissioner of the general land
office appointed Dr. D. D. Owen to take charge of a geological survey
of the Upper Mississippi lead region. Dr. Owen began his work,
with 139 assistants, in September, 1839, and finished it the same
autumn. His report, accompanied by maps, drawings of fossils, sec-
tions, etc., was transmitted to the land oftice, April 2, 1840. It was
printed without the maps in June of the same year.

The senate ordered it reprinted, with the maps and drawings, in
1844. Dr. Owen’s report contains the first scientific description of
the lead region of Wisconsin. With a few mistakes, easily made in
a hasty survey, without skilled assistants, the report determines the
geological structure of the southwestern part of the state.

The general government authorized a geological survey of the Chip-
pewa land district in 1847, and Dr. Owen was very fortunately selected
to take charge of it. His preliminary report was furnished to the
treasury department in April, 1848. Iis final report was published,
with a general geological map, including the whole state of Wisconsin,
in 1851. Itis a monument of Dr. Owen’s industry and scientific
knowledge. Professor J. D. Whitney, a most competent witness, truly
says, speaking of his previous report, “There were probably few, if
any, persons in the country, at that early period of our geological cul-
ture, who could have executed the survey with the ability and energy
which were displayed by this gentleman.”

The legislature of Wisconsin passed an act, approved March 25,
1853, under which Mr. Daniels was appointed State Geologist. Iis
report, about fifty pages in length, bears no date, but was printed in
1854. It repeats the views of Dr. Owen and is mostly confined to the
lead region. About a year afterwards, Mr. Daniels was removed, and
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Dr. J. G. Percival was appointed in his place, August 12, 1854, e
held the office till his death at Hazel Green, May 2,1856. Dr. Perci-
val was in the field two seasons. His first report, of 100 pages, was
published under his own supervision. He left a second report nearly
complete, which was subsequently published in 1856. His work was
mostly confined to the lead region, but the sccond season he made a
“reconnoissance of the state for the purpose of forming a general idea
of the geological arrangement.” At once scientist and poet, morbid
and eccentric, Dr. Percival made accurate original geological observa-
tions, but refused to hold intercourse with others from whom he might
have received important information and valuable aid.

In March, 1857, the Wisconsin legislature passed an act providing,
that « James Hall, of Albany, N. Y., and Ezra S. Carr, and Edward
Daniels, of Wisconsin, are hereby designated and appointed commis-
sioners to make a geological, mineralogical, and agricultural survey of
this state, embracing a scientific and deseriptive survey of the rocks,
fossils and minerals of the state; full and complete assays of the ores
and minerals, also of the soils and subsoils, with classification and
description of the same and their adaptation to particular erops, and
the best methods of preserving and increasing their fertility. They
shall also make a full collection of the rocks, ores and minerals, and
whatever illustrates the economic geology of the state, and deposit the
same in the rooms of the State University, or such other place as may
be provided for the same, constituting a museum of practical and sei-
entific geology. Said commissioners shall also make full collections
of soils, native fertilizers, cultivated and other useful plants, constitut-
ing a museum of practical and scientific geology, and deposit the same
as aforesaid.” The act also provided that “the sum of six thousand
dollars per annum, for the term of six years, is hereby appropriated,
to be drawn from the treasury quarterly on warrant of the governor,
and paid to persons entitled to receive the same; which sum shall be
in full for salaries of commissioners, assistants, rent of room, and all
other expenses incident to said survey, exclusive of printing the an-
nual reports of said commissioners.”

The survey thus authorized was not begun until the following year,
1858. 1In that year Prof. Hall and Dr. Carr employed, at their own
expense, Col. Charles Whittlesey, to explore the country between the
Menomonee and Oconto rivers, “as a preliminary to more extended
surveys to the northward.” In the spring of 1859, they made an en-
gagement with Prof. Whitney to make a careful survey of the lead
region. Prof. Whitney having been employed as chemist and miner-
alogist in the Towa survey, had become, to a certain extent, familiar
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with the upper Mississippi lead region. The Wisconsin legislature
passed an act, approved by Gov. Randall, April 2, 1860, author-
izing the governor to use that portion of the fund accruing under the
law of 1857, from the signing of the act until the organization of the
survey in 1858, to the payment of Prof. Whitney and Col. Whittlesey,
and also making Prof. Hall principal of the geological commission.
Col. Whittlesey explored the country, and commenced a report on the
iron region of Lake Superior. Prof. Whitney completed his surveys,
maps and reports of the lead region. An act was passed, approved
April 15, 1861, authorizing and directing the governor of the state
“to purchase of Prof. James Hall one thousand copies of the first vol-
ume of his Geological Report of Wisconsin, confined mainly to the
lead region, with the details of the geology, mineralogy, and mining
thereof; and to contain between four and five hundred pages. The
said volume shall embrace a chapter on the general geology of the
state, and its relation to the surrounding states, and shall be the same
size, and in all respects as to type, paper and binding, equal to the
Towa Geological Report, with all necessary maps and illustrations;
provided, that the said one thousand copies, delivered at the capitol in
the city of Madison, shall not cost more than three dollars each.” In
1862, the said first volume of Prof. Hall’s report was published in
accordance with the specifications of the law. Prof. Whitney’s re-
port of the lead region occupies three-fourths of the volume. Both
Hall and Whitney are masters in this field of science, and the work
>f both was well done.

The next year the legislature, under the pressure and excitement of
the war, repealed the law authorizing the geological survey of the
state. Whereupon, Dr. Carr and Mr. Danicls abandoned the field.
Not so Prof. Hall. He had a contract, under seal, with the governor,
according to the provisions of the law, and claimed that the legisla-
ture could not annul it. He continued his labor, and completed that
portion of his work which had been assigned to him in its division
among the three commissioners. The second volume of his report
has been ready for publication more than a dozen years. Prof. Hall
has made repeated applications to the legislature of Wisconsin for
compensation, but in vain. We are informed that he has brought
suit against the state, through ex-Chief Justice Dixon, for two thou-
sand dollars (a year’s salary, under his contract), with accrued inter-
est amounting to as much more. The second volume of his report,
in manuseript, has in the intervening time been a loss to science and
a loss to the economic geology of Wisconsin. It contains, we are in-
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formed, the report of Col. Whittlesey on the iron region in the north-
ern part of the state.

“ Descriptions of new species of fossils,”” made by Prof. Hall, ac-
companying his report of progress to Gov. Randall, in December,
1860, were subsequently embodied in the first volume of his report,
published in 1862.

The report of John Murrish, as commissioner of the survey of the
lead district, made to Gov. Lucius Iairchild, and submitted with
the governor’s message in 1871, contains many useful, practical sug-
gestions by an experienced miner and intelligent man. Whilst this
report does not, in our judgment, successfully combat the scientific
conclusions of Prof. Whitney, it exhibits comprehensive views, and
gives valuable hints to explorers for mineral deposits. Doubtless, if
the labors of experienced miners, like Mr. Murrish, and the labors of
purely scientific geologists could be combined, better practical results
might be obtained.

Under the provisions of the present law, the geological corps was
organized by the appointment of I. A. Lapham as chief geologist,
and Prof. R. D. Irving, Prof. T. C. Chamberlin and Mr. Moses
Strong as assistants. The commission of the first, issued by Gov. C.
C. Washburn, was dated April 10, 1873. The commissions of the
assistants were dated April 30, 1873.

For an account of work accomplished by this corps during the years
1873 and 1874, the undersigned has the honor to refer your excel-
lency to the brief reports of progress made by the chief at the close
of those years, and the accompanying voluminous reports made by
his assistants, together with maps, profiles, tables, ete.

The commission of the undersigned bears date February 16, 1875.
~ His predecessor was appointed by Gov. Washburn, in the spring of
1873, after the adjournment of the legislature. Ilis name was not
sent to the senate for confirmation during the session of the subse-
quent legislature. It was therefore decided (so the undersigned is
informed) by the judiciary committee of the senate, in the early part
of the session of the last legislature, that the office of chief geologist
was vacant. IHis Excellency, Gov. Wm. R. Taylor, did the under-
signed the honor to send in his name to the senate, and the senate
confirmed the appointment with singular unanimity.

The assistant geologists, following a rule of courtesy under such cir-
cumstances, offered to surrender their commissions. The newly ap-
pointed chicf requested them to withdraw their resignations, and to
continue their work. With this request they cheerfully complied.
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The resignation of Prof. Daniells, however, as chemist to the survey,
was accepted after due deliberation, and the undersigned appointed in
his place Mr. Gustavus Bode, of Milwaukee, whose acknowledged
eminence in his scientific speciality was a guaranty of peculiar fitness
for the work entrusted to his care and skill.

Mr. E. T. Sweet, who had been connected with the survey from the
beginning, a trained geological observer, an experienced practical
chemist, was employed in a general way, to be transferred from one
field party to another, or to be detailed to the laboratory of the State
University for special analytical work.

Mr. Sweet has shown himself very efficient in connection with Prof.
Irving’s party, in connection with the party of the chief geologist in
making an extensive reconnoissance of the northern portion of the
state, and in the labor of the laboratory.

Mr. Charles E. Wright, of Marquette, L. S., Michigan, a partner
as mining engineer and iron expert of Maj. T. B. Brooks, with whom
he was engaged on the geological survey of the upper peninsula of
Michigan, was employed during two months in making explorations
at Penokee Gap, on the Chippewa, Wisconsin, Pelican and Wolt
rivers, under the personal supervision of the undersigned. His ex-
perience among crystalline rocks, his knowledge of the Laurentian
and Huronian formations, and his skill in detecting under the micro-
scope the difference between crystallization by igneous action and met-
amorphosis, made his services of especial value in a reconroissance of
the Archean region of Wisconsin.

RecoxNoissaNCE MADE 1N tHE NORTHERN PART OF THE STATE UNDER
e PErsoNaL DirrcrioN oF THE CHier GroLocist, DURING THE Lat-
rer PorrioN oF THE SEASON oF 1875.— About the middle of August
the state geologist began an extensive reconnoissance of the northern
portion of Wisconsin, for the general purpose of ascertaining the na-
ture and amount of work to be done to complete the survey in 1876.
The reports of the surveys made by Dr. Owen and by Messrs. Foster
and Whitney, were carefully studied and extensive notes taken, for
the purpose of having a sort of geological guide book of the region,
and for the purpose of avoiding an unnecessary repetition of work
already performed and recorded. Maps, camping materials, supplies,
instruments, ete., were collected beforehand, and all preparations
made for moving as rapidly as possible, and covering the greatest
amount of territory in a given time.

Mr. E. T. Sweet, a seasoned explorer, a good geological observer, a
hardy and enthusiastic worker, who had had experience in the north-
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ern wilderness of Wisconsin, was detailed from the field party of Prof.
Irving, to accompany the chief geologist during the whole trip.

Charles E. Wright, E. M., of Marquette, Michigan, a highly edu-
cated lithologist and mining engineer, who had had many years of
experience among the crystalline rocks of the upper peninsula of Mich-
igan, was engaged to meet the party at Ashland on the first of Sep-
tember, and to continue with it till the close of the reconnoissance.

For the details of the work accomplished, your excellency is refer-
red to the reports, maps and sections of Mr. Sweet and Mr. Wright,
which are herewith submitted.

Among the objects designated in advance to be accomplished by
the reconnoisance, were to observe the trap dykes (the Copper-bearing
rocks of Mr. Sweet’s report) crossing the St. Croix river,and to ascer-
tain their direction; to study the relation of these same dykes to the
Potsdam sandstone and to the Lake Superior red sandstone; to collect;
facts bearing upon the relative age of the Potsdam sandstone and ths
Lake Superior sandstone; to investigate the relations of the copper-
bearing conglomerate to the older and the more recent formations; to
make a more careful and accurate geological section of Penokes
mountain; to determine the general direction of that range, and the
probable locality where it crosses the St. Croix river; to find, by long
journeys northward and southward on the Chippewa, Black, Wiscon-
sin and Wolf rivers, boundary points between the Huronian and Lau-
rentian formations; to discover indications of mineral deposits; and to
collect information in regard to roads, bridle paths, trails, and streams
navigable for canoes, in order to enable the chief geologist to give iu-
telligent directions for conducting the survey in detail next season,
with economy and efliciency.

The numerous trap dykes crossing the St. Croix river were found
to run in a general east-northeast and west-southwest direction, nearly
parallel to each other.

There are three trap ridges between Osceola Mills and the village
of St. Croix Falls; whether these dykes, so called, are of the same
age, is a problem to be solved by future examinations.

Whether they are wneous in origin, or whether a portion of them
areof igneous origin and another portion arenot, can only be deter-
mined by a more careful examination of their crystalline structure
under the microscope. The Canadian geologists have made out, on
the northern shore of Lake Superior, several systems of trap dykes,
evidently of different eruptive periods; but the geological character
of the region on the southern shore of the lake is so different in many
respects from that of the opposite shore, that no trustworthy argument
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can be drawn from analogy. It is sufficient to remark here provision-
ally, that the apparent common lithological character and the sume
general trend of the trap ridges crossing the St. Croix river would
point to the same geological era.

A somewhat careful examination at St. Croix IFalls enabled the ex-
ploring party to determine that the Potsdam sandstone was deposited
in the ancient Silurian sea at a period subsequent to the formation of
the trap, whatever may have been its origin. The beds of the Pots-
dam sandstone are horizontal over the uneven and tilted surface of
the underlying igneous or erystalline rocks.

Almost in contact with the trap, the sandstone contains numerous
well preserved organic remains. Three miles north of Osceola Mills,
a ledge of sandstone was found lying horizontal, unconformably on
the more ancient formation. These facts incontestably prove, that
this particular trap dyke was not erupted or upheaved through a
superincumbent layer of sandstone.

At Kettle river rapids was first found, in ascending the river, a red
sandstone, having all the lithological characteristics of the Lake Su-
perior red sandstone, in talus along the shore. The water in the river
was extremely low, so that unusual opportunity was afforded for ob-
servation. The slabs and fragments of the red sandstone were sharply
angular, showing that they were ¢n sitw or not far away. In the
bank, forty or fifty feet higher, was a fine exposure of Potsdam sand-
stone in a massive ledge.

The party had neither the time nor the means at its disposal to
make an excavation to ascertain by definite observation whether the
Superior red sandstone existed in true formation beneath the Potsdain.
Such a fact, definitely settled by a competent observer, would be
strong evidence that the former is, at least in part, older than the
latter.

At “Pine Island,” in the same rapids, the Superior red sandstone
was found in ledge, bearing abundant angular fragments of the adja-
cent trap, forming a brecciated conglomerate' that is evidently kindred
to the conglomerate that extends from Keweenaw Point, in Michi-
gan, along the northern base of the Porcupine and Penokee mountains,
west southwestward, till it is lost beneath the heavy drift of north-
western Wisconsin.  Everywhere this conglomerate is formed by
fragments of the more elevated Huronian or trap ridges, carried down
by the action of the elements and imbedded in the Superior red sand-
stone. The ledge of conglomerate under consideration was found to
be lower than the horizon of the neighboring Potsdam. Placing tlie
conglomerate and the Superior red sandstone in the same geological
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category, this fact goes far to strengthen, if not confirm, the conject-
ure, advanced in the preceding paragraph.

Another fact has considerable bearing upon the same point. The
Superior red sandstone, wherever it borders on the trap ridges, shows
that it has been tilted, broken up or crushed. It therefore appears,
that the trap, whether erupted, or upheaved convulsively or slowly,
encountered this formation in its ascent. On the contrary, as we
have already seen, the Potsdam exhibits undisturbed horizontal bed-
ding on the trap. One of two things necessarily follows: either the
Superior red sandstone is older than the Potsdam, or the trap rocks,
wherever they occur in conjunction with the Superior red sandstone,
are younger than where they occur in conjunction with the Potsdam.
The evidence is not conclusive, but it is strongly corroborative.

Again, it is known that the Superior red sandstone has a much
greater thickness than the Potsdam. In the region of Montreal river,
its thickness has been computed at five thousand feet. By trigono-
metrical calculation, Mr. Sweet has found its thickness to be about
four thousand feet on the upper St. Croix. The Potsdam in Wiscon-
sin is not over nine hundred feet thick.

Now it is evident that the Superior red sandstone must have been
much longer in forming than the Potsdam. As the former does not be-
long to a later period, a portion of it must certainly antedate the latter.

Awaiting then, a longer and more careful study and more extensive
and accurate collection of facts, it may be conjectured that the lower
and thicker portion of the Superior red sandstone is synchronous with
and the equivalent of the Acadian epoch of Dawson, in the Canadian
survey, while the upper and thinner portion is synchronous with, and
the equivalent of the Potsdam sandstone of the New York geologists,
which is represented over a wide area of Wisconsin. The argument
from paleontology has no bearing on this difficult question. The red
sandstone of the Lake Superior region is without organic remains.
The Potsdam of Wisconsin, while it is rich in fossils, contains no
species that is identical with any species in the Potsdam of New
York. The epoch of the formation is determined solely on strati-
graphical grounds, by its relation to the underlying Archean, and to
the overlying Calciferous of the Canadian group, or the Lower Magne-
sian limestone.

The journey from the head of St. Croix river to Bayfield confirmed
previous information, that the country is covered with drift to such
an extent as to make satisfactory geological exploration an impossi-
bility. There is not an outerop of rocks for fifty miles. Most of the
region is destitute of living springs and streams. Numerous depres-
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sions in the drift are partly filled with water, forming lakelets without
inlet or outlet. Some of these little lakes are large enough to be kept
pure by the action of the winds and waves. The soil is sandy and
barren, supporting only a stinted growth of «jack” pines and “ serub
oaks.” Fire has killed the timber over wide areas, on which grass
was growing, exhibiting before our eyes nature’s simple method of
converting woodland into prairie. The reverse process is just as
simple. When prairies are no longer swept over by fire, timber
springs up, reconverting prairie into woodland. Grass, with fire as
an ally, can beat timber. Timber can beat grass when it has no fire
to fight.

The same kind of “Jack” pine barrens, interspersed with prairie,
extends from a short distance above St. Croix Falls to the basin of Lake
Superior. Along the streams, on the “bottom” lands, there is a
heavy growth of timber, including white pine, oak, poplar, and maple.
Towards the sources of the streams flowing into the St. Croix from
the Wisconsin side, are many fine forests, supplying vast quantities
of lumber. In the basin of Lake Superior, the soil is fertile, support-
ing great forests of Norway pine, some white pine, hemlock, maple,
etec. The agricultural capabilities of the St. Croix valley are not very
great. The farmer could look to the basin of Lake Superior much
more hopefully for a reward of industry and enterprise.

A new geological “section” of the Penokee range was made by the
party at Penokee Gap, along Bad river, where the Wisconsin Central
railroad crosses. For a clear description of the structure of this Hu-
ronian formation, your excellency is referred to the special report of
Charles E. Wright and the accompanying chart.

In the most conclusive manner, the unconformabitity of the overly-
ing northward dipping Huronian, to the underlying southward dipping
Laurentian, is made out.

The undersigned is less reserved than Mr. Wright in expressing an
opinion as to the value of the iron deposit in the Penokee range.
Careful chemical analyses of good specimens of magnetic ore show
that it is very rich in metallic iron, that it is free from titanic acid,
that it contains very little phosphorus, that silica is not sufficiently
abundant to seriously interfere with its reduction in the furnace.

Well selected specimens have shown from sixty to sixty-eight per
cent. of iron, of fine quality. To scientists it is not necessary to state
that the richest possible iron ore is a pure magnetite which yields
seventy-two and forty-one hundredths per cent. of metal. It is sim-
ply a popular delusion that there are ores rich enough to yield sev-
enty-five, eighty or eighty-five per cent. of iron,
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Tt is an important fact, that Mr. Wright found, by microscopic ex-
amination, the crystalline structure of the Penokee rocks, to be meta-
morphic and not igneous. His authority on this point is conclusive.

Whether the Huronian formation of the Penokee mountain extends
westward to the St. Croix river, is a question of great interest, both
in the scientific and economic geology of Wisconsin. Awaiting de-
ductions from more detailed examination to be made by the survey in
1876, the undersigned may here give the arguments in favor of such
a conclusion, taken from the report of Mr. Sweet, who has had more
experience in this part of the state than any other member of the
geological corps:.

“I. The westward extension, and occurrence on the St. Croix river,
of all the formations in their regular order, except the horizontal sand-
stone formed north of the Penokee range, is a strong argument from
analogy. We can not expect to find as well defined ridges nor as
high ranges near the St. Croix as there are in the eastern part of Ash-
land county, for the dip of all the formations gradually decreases to-
wards the west. The dip of the Huronian schists at the gorge at
Tyler’s Fork is 75° to the northwest, At Penokee Gap it is 66°, and
at a point near Atkins Lake only 45° in the same direction. The
conglomerates and sandstones, which have nearly a vertical dip to the
northwest at the mouth of the Montreal river, and the mouth of
Tyler’s Fork, have but a slight dip on the St. Oroix river. At Le-
high’s on Bad river, the southward dipping sandstones have a dip of
38° to the southeast; at Wilton’s the dip is 25°; at the St. Croix only
14° to the southeast.

“II. If the Iron-bearing belt extends westward as far as the St.
Croix, it doubtless follows the southern boundary of the Cupriferous
formation. It would, therefore, intersect the river some distance below
the mouth of Snake river. Then in the neighborhood of a line drawn
from Snake river to Penokee Gap, one would expect to find indica-
tions of the formation.”

Iron ore is reported, by explorers, to have been found in place, at
several localities in the vicinity of this line.

Explorers report it from near the southern end of Long Lake, from
section 18, town 43, range 9 west, and from the northern part of Bur-
nett county. Near the mouth of Wood river, on section 19, town 38,
range 19 west, are found on the original survey plat the signs used to
indicate rocks ¢n situ, and the words “iron ore.”

“III. The occurrence of small angular boulders of magnetic rock
and iron ore, in the drift at numerous localities in Polk and Burnett
counties,” is another strong arg