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' AV /MINERAL LANDS OF THE UNITED SPATES.
OW A :

MESSAGE .
FROM

THE PRESIDENT OF THE UNITED STATES,

IN REPLY TO

A resolution of the House of Representatives of the 6th of February last,
- _ concerning the mineral lands of the United States. .,

i X
June 6, 1840, 7

Referred to the Committee on Public Lands.
L

: In ruE House or Representarives U. 8., February 25, 1345.
Resolved, That five thousand extra copies of D. D. Owens’s survey of the mineral lands in Lowa;
‘Wisconsin, and northern Illinois, with the accompanying illustrations, be published for the use
of this House, provided the maps shall not exceed in cost the printing, paper, and coloring of
those ordered by the Senate.

To the House of Representatives :

I herewith submit a report from the Secretary of the T'reasury, showing
the progress made in complying with the requirements of a resolution,
passed February 6, 1839, concerning the mineral lands of the United States.
The documents he communicates contain much importanut information on
the subject of those lands ; and a plan for the sale of them is in a course of
preparation, and will be presented as soon as completed. :

: M. VAN BUREN.
Junz 4, 1840,

Treasvry DEPARTMENT, June 4, 1840.

Sik: A resolution was adopted by the House of Representatives, on the
6th of February, 1839, ¢ that the President of the United States be requested
*to cause 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 tlieir value as pub-
lic property, as to the equitable claims of individuals upon them ; and that
he, at the same time, communicate to Congress all the information in pos-"
session of the Treasury Department relative to their location, value, pro-
ductiveness, and occupancy ; and that hie cause such furtier information to
be collected, and surveys to be made, as may be necessary for these pui-
Blair & Rives, prnt. -
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poses.” It was sent to this department on the 9th of February, 1839, and:
referred, on the same day, to the Commissioner of the General Land Office,
with instructions to collect the information therein requested, and imbody
the same in a jeport, as well as prepare the plan desired for a sale of the
mineral lands. I have the honor herewith to submit the report from the
Commissioner of the General Land Office, stating the measures adopted by
him to procure the information called for by said resolution, and the results.
To avdid further delay, this communication, accompanied bg the report of
Dr. David D. Owen, (the gentleman appointed to superintend and conduct:
the examination and survey,) and the papers connected therewith, imbody-
ing the information called for by the latter branch of the resolution, is present-
ed in advance of the plan for the disposal of the mineral lands, which is now
in the course of preparation, and will be laid before you at an early day.

I have the honor to be, very respectfully, your obedient servant,
LEVI WOODBURY,

Secretary of the Treasury.
The PresipenT oF THE UNITED STATES.

" GexeraL Laxp Orrice, June 3, 1840,

Str : In reply to the resolution of the House of Representatives, passed!|
on the 6th of February, 1839, in the following words: ¢ Resolved, That
the President of the United States be requested to cause to be prepared,,
and presented to the next Congress, at an early day, a plan for the dispo-
sal of the public mineral Jands, 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, communicate to Congress all the information in possession of the
Treasury Department, relative to their location, value, productiveness, and
occupancy ; and that he cause such further information to be collected,
and surveys to be made, as may be necessary for these purposes;”’ and
which was referred by you to this office on the 9th of the same month,.
with instructions to collect the information, and prepare the report, &ec. :
1 have the honor to state, that, on examination of the files of this office,
they were not found to afford any satisfactory information on the subject of.
the resolution, other than what is imbodied in the report of the Com-
missioner of the General Land Office, communicated by the President to
the House of Representatives on the 23th March, 1824, pursuant to a call
of that house bearing date S8th February, 1823, and which report forms
document No. 128 of the 1st session of the 18th Congress, and to which.
I would beg leave respectfully to refer. DBut, in view of the very extensive
regions of country abounding in mineral resources to which the United
States have acquired title, and over which the public surveys have been
extended subsequent to the date of that report, the information which it
affords was deemed insufficient to meet the enlarged requirements of the
resolution now referred to; and the application which was immediately
made to the Department of War, which has hitherto had special charge of
the selection and management of the mineral lands under the existing
laws, having resulted only in a reference to former reports on the subject
from the Ordnance Department, aud the Commissioner of Indian Affairs,
heretofore communicated to Congress, and printed among the public doc-
umeunts, (none of which were found to afford the desired information,) it
was deemed indispensably necessary to appoint a special agent, under the
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authority given in the last clause of the resolution, to cause further infor-
mation to be collected, and surveys to be made.

In pursnance of your directions, and as early in July last as practicable,
after the appointment of Dr. David Dale Owen, (a gentleman of extensive
attainments in geological and mineralogical science, and former geologist*
of the State of Indiana,) the instructions to him for the examination and
survey were prepared at this office, in accordance with the general plan of*

operations which I had the honor to recommend in my communication te-

you of the 28th of June last. These instructions were despatched to Dr. .

Owen on the 8th of August last; and in the anxious desire to afford an op--

portunity to those whose interests are most deeply concerned in any plans -

which may be adopted by Congress for the disposal of the lands in ques--
tion, as also for the purpose of procuring such additional lights as would
aid in furthering the objects of the resolution, a circular letter was on the-
same day addressed to the governors of Iowa and Wisconsin Territories,
and of the State of Illinois, covering a copy of the resolution, and inviting

them to communicate plans for disposing of the lands as contemplated by~
the resolution, to be laid before the President. In addition to whieh,.

the registers and receivers of the land offices at Mineral Point, Dubuque,
and Galena, and the surveyor general at Dubuque, (in whese districts the-
public mineral lands containing lead ore are chiefly situated,) were respect-
1vely requested to submit plans, accompanied with every information i
their power to give, touching al/ the objects of the resolution. Likewise a
letter was addressed to the Hon. Secretary of the Department of War, ac-

companied by copies of the resolution, and of the above instructions to Dr. .

Owen and the land officers, with a view of obtaining any information on

file in that department, and such additional information and plans as might-

be procured through the medium of its officers and agents whose official
duties connected them with the mineral lands. The responses to these

calls are proposed to be made the subject of a special report, separate -
from that of the geologist, which I have now the honor to submit for your -

consideration.

The report of Dr. Owen, and the documents which accompany it, con---
tain highly valuable information as sought for by the resolution ; and, con- -

sidering the very short time allowed him for completing the examinations
in the field before the setting in of winter, he has exceeded the most san-
guine expectations of the department, in the prompt and satisfactory man-

ner in which he has discharged the important duties which were confided

to him ; and should Congress be pleased to order the publication of the re-

port, with its illustrations and accompanying maps, 1 feel assured that it will

greatly subserve the public interests, by promoting the early sale and settle-

ment of the lands of which it treats, and, at the same time, prove a highly ~

valuable acquisition to the cause of science.

The country examined by Dr. Owen embraces an extent of eleven thou-
sand square miles, which he represents to be, upon the whole, “ one of the
richest mineral regions (compared to its extent) yef known in the world.”
From the statistics of this report, it appears that all Kurope produces
131,700,000 lbs. of lead per annum ; of which amount, Great Britain alone

furmshes about three fourths, That this part of the lead region of the*

United States produced, under all present disadvantages in working the
mines, arising from the want of sufficient capital and adequate machinery,
thirty millions of pounds of lead in the year 1839 ; but is capable of pro-
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-ducing annually one hundred and fifty millions of pounds, and furnishing
employmelt to ten thousand miners.

Independent of this abundant mineral treasure in lead, there are reported
to exist rich supplies of copper, iron, and zinc ores, at present worked to a
very limited degree.

Some general idea of the purity of the copper ore of Wisconsin may be
derived from the fact mentioned by Dr. Owen, that it yields « from one-
fifteenth to one-third more than the celebrated mines of Cornwall, Kngland.”

The value of the lead-mines is rendered unequal from sundry causes,
and depends upon the dimensions of the vein, its depth and extent, the rich-
ness of the ore, the facility of dislodging and raising it to the surface, the
comparative cost of conveying the ore from the mine to the furnace,
(which, for the convenience of procuring fuel, may be at a greater or
less distance from the mine,) and thence to the depot for shipment to mar-
ket. From the operation of all which causes, it will be readily perceived
that it is next to impossible to affix any general present value to the lands
upon which mines have already beeun opened, and much less to these that
remain to be discovered and fully developed ; and many instances which
.illustrate this fact will be found under the head of ¢ Statistics of the lead
sregion,” connected with the report.

It appears that the lead-bearing rock covers nearly the whole surface of

«the region examined by the geologist ; but that the present discoveries are
confined within narrow limits, and the geological indications seem to
warrant the belief in the existence of numerous inexhaustible mines where
no actual discovery has yet been made. Hence a very important, and, in-
deed, insuperable difficulty exists in determining what lands shall be treated
as mineral lands, under existing laws, unless some mode be prescribed by
law for that purpose, which shall be progressive in its operation.

There is no doubt that, throughout the region where the lead-bearing
rock abounds, there is a very large proportion of land which is principally
valuable for agricultural purposes; and that even within the limits where
actual discoveries of lead have been made, and mines worked to a greater
or less extent, there are known to be lands wherein the mineral exists in
quantities so small as to render them mere profitable for agricultural than
for mining purposes.

It will be perceived that the explorations which have so far been made,
pursuant to the resolution, have been confined particularly to the surveyed
lands in lllinois, lowa, and Wisconsin, where lead mineral was supposed
to exist, as the time allowed for this purpose did not admit of the exam-
inations being further extended, amd particularly as the surveyed lands
.would be the first operated upon by any plan for the disposal of the lead-
- mines which Congress might see fit to prescribe by law. But it is known,
from various official sources, that large districts of country, containing
valuable deposites of lead and copper ore, exist in the northwestern ter-
ritory, between the Missouri river and lake Superior, a part of which it
+is designed to have surveyed for market, under the general appropriation
for surveying for the present year; any provision of law, therefore, for the
disposal of mineral lands, differing from that of other public lands gen-
erally, would render it necessary to provide, at the same time, a mode by
which the tracts containing mineral may be ascertained and discrimina-
ted from other lands; and such examination, with little additional ex-
pense, might be so extended as to embrace all public lands remaining

10 .be brought into market, at least in those districts- where valuable
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metalliferous deposites are suspected to exist; and the outlay would, it is:
believed, be abundantly repaid by the early sale and settlement of the lands,
although no further advantages were to accrue.

The observations made by the deputy surveyors are necessarily restrict-
ed to the mineralogical indications on the immediate lines of the public sur-
veys, and are consequently of little value as regards the intermediate lands.

The prices paid for surveying are not sufficient to warrant the expecta-
tion that, even were the deputy surveyors possessed of the requisite science
and practice, their mineralogical observations in the midst of their survey-
ing labors could be made with sufficient minuteness for all useful purposes.

The only efficient means that occur to me, whereby to obtain the inform-
ation requisite to discriminate mineral lands from those valuable exclusively
for purposes of agriculture, is the appointment, by law, of an officer well
skilled 1n the sciences of geology and mineralogy, with authority to employ
the necessary assistants from time to time, to explore all the public lands
wherein minerals are suspected to exist, which have been surveyed, or are
in precess of survey ; and to make reports that will enable the land officers to
identify the same on the township plats of survey, and reserve them from
sale accordingly.

It will be seen that Dr. Owen, in his analyses of the soils of the district of
country explored, reports as the result that he ¢ knows of no country in the
world, with similar mineral resources, which can lay claim to a soil as fertile -
and as well adapted to the essential purposes of agriculture.”

Believing that it would be a useful accompaniment to the report, I have
caused to be prepared connected maps, in sheets marked A to 1, inclusive, of
the townships explored in lowa and Wisconsin, on a scale sufficiently large
to admit of receiving thereon all the various annotations of mines, diggings,
settlements, &ec. exhibited by the geologist, on numerous detached township
plats; and beg leave to submit them in lien of such detached plats.

To avoid further delay, this report is presented in advance of the plan for
the disposal of the public mineral Jands called for by the resolution, yet in
process of preparation, and which will shortly be laid before you.

I flatter myself that the propriety of this course will be approved, by rea-
son of the essential bearing which the very important information now fur-
nished will be found to have in enabling Congress the more advisedly to
pass upon such a plan when submirted.

In conclusion, I would beg leave to invite attention to the various inter
esting illustrations and maps connected withthe report ; and, concurring with
Dr. Owen in opinion, that the publication of them is indispensably requisite:
to a correct understanding of the report itself, would therefore respectfully
recommend their publication.

All which is respectfully submitted.

JAS. WHITCOMB, Comimnissioner.

Hon. Levi WoobpBuRY,

Secretary of the Treasury.

——

The accompanying documents are as follows :

Dr. Owen’s letter of 2d April, 1840, transmitting his report.
Dr. David D. Owen’s geological report, consisting of the following docu--
ments :
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MDr. Owen’s report, No. L.

‘Dr. Owen’s statistics, No. II.

“Dr. Owen’s list of lecalities of ores, No. TIL

JDr. Owen’s catalogue of specimens, No. IV.

. Owen’s appendix, with his letter of 9th February, 1840, transmitting
the same, between Nos, IV and V.

Dr. Locke’s report, No. V.

Report of E. Phillips, sub-agent, No. V1.

Also the following, in separate bundles, labelled as follows :

<ixeological maps Nos. I, II, and 1Il, referred to in Dr. Owen’s report.
Geological maps and sections, magnetic charts, &c. (ten in number, ) referred
to in Dr. Locke’s report, forming a part of Dr. Owen’s report.
~Connected maps of the township plats in Iowa, accompanying Dr. Owen’s
report, marked A to E, inclusive.
“Connected maps of the township plats in Wisconsin, accompanying said re-
port, marked F to I, inclusive.

New Harmony, Inpiana, April 2, 1840.

Sir: I have the pleasure of transmitting to you, by this post, my report
~on the mineral lands of Jowa, Wisconsin, and Northern Illinois, with the
.accompanying documents, completed.

In doing so, permit me to invite the attention of the department to some
of the principal results imbodied therein.

1. An inspection of the chapters on the “geological character” and on
the ¢ lead-mines” of the surveyed district, will show its close resemblance,
Bboth in the character of its rocks and in its geological position, to the cele-
~brated mining district of the north of England, the most productive lead

vegion in the known world.

2. The chapter on the “statistics of the lead-mines” affords proof that,
even under the numerous disadvantages to which this American lead re-

.gion has hitherto been subjected, it probably produces at this moment
mearly as much lead as the whole of Europe, with the exception of Great
Britain alone ; and that it has indisputable capabilities of producing as
~much lead as all Europe, Great Britain included.

3. The chapter on “ copper ore,” and the appended analysis, prove that
«the copper ore of Wisconsin is richer and more valuable than the copper

ore of Cornwall, the greatest copper district in Europe, or the world—ex-
ceeding that ore in its yield by from one-fifteenth to one-third; and that
this ore is found in abundance, and can be raised with the same expense as
kead ore.

4. That zinc is also abundant, and the zinc ores of excellent quality.

Thus, that the materials for the manufacture of brass exist in profusion
~over the distriet.

5. Thatiron ore, equal in quality to the Tennessee ores, is found through-
. out the district in such quautity, that iron-works, to any desirable extent,
-might profitably be established there ; and, upon the whole, that the dis-
. grict surveyed is one of the richest mineral regions, compared to its exient,
et known in the world, >

~
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The chapter on ¢ soils” also shows that, unlike most other mineral re-
.gions, it is fertile, and capable of yielding to the farmer a liberal reward for
his labor.

1 think it probable that in every township of the tract marked off on the
chart as the productive lead region, valuable and productive lodes of lead
-will be discovered.

The report is accompanied, as my instructions required, by a detailed
list of the principal localities of metallic ores throughout the district.

It is not my province here to remark upon the great and evident import-
ance of these results, or their utility in aiding the President (to employ the
-words of the resolution which gave rise to the expedition) in “ causing to
+be prepared, and presented to Congress, a plan for the sale of the publie
mineral lands, having reference to the amount of revenue to be derived
from them, and their value as public property.” Without an exploration
conducted as minutely in detail as that upon which I have reported, no one
would have ventured to state, or would have been believed if he had stated,
results showing that these lands possess a value not heretofore attributed to
them even by the most sanguine.

The further 1 have proceeded in the task, the more I have felt, not alone
its interest to science, but its extreme importance in a pecuniary point of
view to a_government which is the owner of public lands amounting to
hundreds of millions of acres, and doubtless containing incalculable and in-
exhaustible mineral resources within their confines.

These consideratiens would have induced me, under other circumstances,
not to hurry through my analysis of ores and ore-bearing rocks and soils,
and my report of the various interesting results of the expedition, as I have
done, but to bestow upon these the time and consideration which they justly
merit. The wording of the resolution, however, requiring that the Presi-
dent should report on the subject “to the next Congress, at an early day,”
together with the repeated desire expressed by the department that every
possible economy consistent with the due performance of the duty assigned
10 me should be used, have urged me to complete the whole ; and I now
transmit it to you in a hasty manner, and, I fear, in but an imperfect form.

To effect this, I have employed two of my sub-agents—one in the labora-
tory, of some practical experience in chemical manipulations; and the
other in my office, to copy the charts, diagrams, tables, and report, with its
various accompanying documents: the time of both has been constantly
occupied ; and as without them I must have given my own time in their
Dlace, the saving to the department by this arrangement has been the dif-
ference between their per diem and my own, besides the advantage of
having the report completed some months sooner than I, without their aid,
could possibly have completed it. Indeed, the very object of this report, so
far as regards the action of the present Congress on the subject, would,
under the latter arrangement, have been defeated.

From the wording of the resolution already referred to, I infer that, when
the President causes to be submitted to Congress a plan for the sale of the
mineral lands, he will also lay before that body the report I now transmit,
as a portion of the “ further information” he was requested to collect and
to communicate to Congress.

If so, and if the House (as I trust they will) should order the report to be
 printed, the effect incidentally produced by its circulation will, I cannot
+help believing, be very advantageous as regards the settlement of the pub-
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lic lands in the northwest by an enterprising and useful class of settlers.
Should it be noticed (as, from its official charaeter, it is not unreasonable to
presunie it may) by the scientific writers of Europe, it may be the means of
attracting capital and enterprise from across the Atlantic. "This would re-
sult not only in advantage to the country, but in direct pecuniary gain to
government, under any plan which may be adopted for the sale of the
mineral lands.

If the report be printed, it is indispensable to a correct understanding of
the same that the illustrations should be printed along with it.

I respectfully invite your attention to that chapter in my report which
refers to the report of Dr. Locke. You will perceive, from looking over
that chapter, that so much of Dr. Liocke’s report as relates to objects of®
mere curieus research, and the-examination of which was not included in
my instructions, is offered gratuitously, and without any cost to govern-
ment.

It has been my constant endeavor, throughout the conduct of this expe-
" dition, to observe the strictest economy that was consistent with a faithful
attainment of the great objects which I was instructed to accomplish. And
I trust that, when the extent of territory to be explored, and the necessarily
minute character of the exploration, are borne in mind, it will be admitted
that my endeavors have not been unsuccessful. The per diem fixed by
the department was, I believe, the lowest at which steady and eflicient sub-
agents and assistants could have been engaged. And, in order to aid in
making the men satisfied with their wages, after organizing for them a sys-
tem of purveyance, I charged them the bare cost of the supplies, without
even a percentage for the risk I myself incurred, and the loss to which, by
that risk, I was exposed.

In regard to the specimens collected, they were in a great measure indis-
pensable, to enable me to make not only my general but my special reports
with fidelity and exactness. I have, in accordance with your recently
received instructions, meanwhile retained them here ; and shall strictly at-
tend to any future instructions which may be forwarded to me regarding
their final disposition,

The vouchers for the small amount still outstanding to complete the cost
of the expedition shall be forwarded to you by next post, together with an
abstract of the entire accounts of the expedition, from its commencement to
ite termination.

As this letter contains a brief synopsis of the resnlts exhibited in my
report, I suggest the utility, if that report is laid before the President, of
accompanying it with a copy of this communication,

The report is enclosed in a tin box, and the accompanying charts, &e.,
in a tin case; and both are mailed to your address on the same day as this
letter.

I am, sir, your obedient servant,
DAVID DALE OWEN,
Principal agent to cxplore the mineral lands of the United States.

Hon. James WaiTcoms,
Comnissioner of the General Land Office.
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New Harmony, INDIANA,
January 20, 1840.

S1r: Your communication of the 31st of July last, covering my com-
mission as principal agent to explore the mineral lands of the United
States, and containing instructions what lands to survey, and how to con-
duct the examinations, reached me at this place on the 17th of August.

These instructions, prepared by direction of the Secretary of the Treas-
ury, under a resolution of the House of Representatives of the 6th of Feb-
ruary last, required me to proceed to Iowa, and undertake an exploration
of “all the lands in the Mineral Point and the Galena districts, which are
situated sonth of the Wisconsin and north of the Rock river, and west of
the line dividing ranges eight and nine east of the fourth principal merid-
ian; together with all the surveyed lands in the Dubuque distriet ;” compre-
hending, in all, upwards of three hundred townships of land. This ex-
ploration I was required to complete ¢ before the approaching winter should

:set in.”

In regard to the nature of the exploration to be made throughout this
district of territory, I was informed that « it had been decided by the Secre-
tary of the Treasury that the investigation should embrace every descrip-
tion of mineral deposite, calculated to impart so much value to the land as
would justify the expense;” and I was instructed to “ note carefully the re-
sult of the examinations of the mineral appearances of each tract of land,
its situation in the section, how occupied, and such facts as will serve to
convey some idea of its value and productiveness.”

I was further informed that it was “the anxious desire of the Secretary
that all the lands in the Dubuque district found nof to contain appearances
of lead mineral or salines, and not otherwise reserved by law, should be
brought into market next (now last) fall, at the earliest day practicable ;”
and I was, accordingly, instructed to ¢ report to the General Land Office,
and to the register, lists of all such lands, from time to time, as fast as I
should have completed the examinations of (say) from ten to fifteen town-
ships sufficiently to enable me to certify the fact that they do not contain
appearances of lead mineral or salines, in order that the same may be pro-
claimed for sale, successively, as the lists shall be received ;” whiech special
reports, however, I was informed, were to “form no part of my general re-
port,” which I was instructed to make after completing the examinations of
the entire district to be explored, and which report I was required to accom-
pany with a “ general list of all the lands found to contain appearances of
mineral or salines, as far as situated in the surveyed lands, with appropriate
remarks opposite to each tract, to be likewise aceompanied by connected
«diagrams showing the precise locations.” ‘
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T was also instructed to “select specimens of all the miverals of much
value, accompanying each with the designation of the quarter section, town-
ship, and range, from whence the same shall have been taken,” and to for-
ward these to Washington city ; as such a collection was deemed important
to illustrate my official report, and enable the department to judge better of
the value of the lands, and also interesting as forming a nucleus for a na-
tional cabinet.

In regard to the force which I was permitted to employ, I was infermed
that, “with a view of completing the examinations before the approaching
winter,” the Secretary had assented to my “employing as many sub-agents
and assistants as I might deem requisite for the purpose.”

After duly weighing the nature of my instructions, estimating the extent
of country to be examined, considering the wild unsettled character of a
portion of it, and the scanty accommodations it could afford to a numerous
party, (which rendered necessary a carefully-calculated system of purvey-
ance,) and ascertaining that the winter, in that northern region, commonly
sets in with severity from the 10th to the middle of November, my first im-
pression was, that the duty required of me was impracticable of completion
within the given time, even with the liberal permission in regard to force
accorded to me in my instructions. But, on a more careful review of the
means thus placed at my disposal, I finally arrived at the conclusion, that,
by using diligent exertion, assuming much responsibility, and incurring an
expense which I was aware the department might possibly not have antici-
pated, I might, in strict accordance with my instructions, if favored by the
weather and in other respects, succeed in completing the exploration in the
required time,

1 therefore immediately commenced engaging sub-agents and assistants,
and proceeded to St. Louis; there (at ny own expense, to be repaid to me
out of the per diem of the men employed) 1 laid in about three thousand
dollars worth of provisions and camp furniture, including tents, which I
caused to be made for the accommodation of the whele expedition; and in
one month from the day on which I received my commission and instruc-
tions in Indiana, (to wit, on the 17th of September,) I had reached the
mouth of Rock river ; engaged one hundred and thirty-nine sub-agents and
assistants ; instructed my sub-agents in such elementary principles of geol-
ogy as were necessary to the performance-of the duties required of them ;
supplied them with simple mineralogical tests, with the application of which

they were made acquainted ; organized twenty-four working corps, furnish-

ed each with skeleton maps of the townships assigned to them for examina-
tion, and placed the whole at the points where their labors commenced, all
along the southern line of the western half of the territory to be examined.
Thence the expedition proceeded northward, each corps being required,
on the average, to overrun and examine thirty quarter sections daily, and
to report to myself on fixed days at regularly appointed stations: to receive
which reports, and to examine the country in person, I crossed the district
under examination, in an oblique direction, eleven times in the course of
the survey. Where appearances of particular interest presented themselves,
I either diverged from my route, in order to bestow upon these a more mi-
nute and thorough examination; or, when time did not permit this, 1 in-
structed Dr. John Locke, of Cincinnati, (formerly of the geological corps of
Ohio, and at present professor of chemistry in the medical college of Ohio,)
whose valuable services I had been fortunate enough to engage on this ex-
pedition, to inspect these in my stead.

—
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By the 24th of October, the exploration of the Dubuque district was eom-
pleted, and the special reports of all the townships therein were despatched
to your office, and to the office of the register at Dubuque. On the 14th
of November, the survey of the Mineral Point district was in a similar
manner brought to a close; and by the 24th of November, our labors
finally terminated at Stephenson, in Illinois ; the examinations of all the
lands comprehended in my instructions having been completed in two
months and six days from the date of our actual commencement in the
field. Also several thousand specimens—some of rare beauty and inter-
est—were collected, arranged, and labelled.

The weather was favorable, and the winter did not set in with severity
until about a fortnight later than is usual in that latitude ; yet, the same
- day on which the survey was completed, a severe snow-storm occurred, a
gale blew up from the northwest, the thermometer fell to 12 or 14 degrees
below zero, and the expedition could not have continued its operations in
the field a single day longer.

The details of this exploration, exhibiting results of an interest and im-
portance far beyond my anticipations, and equally, perhaps, beyond those
which the department may have formed, are submitted in the following

GENERAL REPORT.
Situation and extent of the country explored.

The district of territory which has been explored lies nearly in equal
portions on both sides of the Mississippi river, between latitude 41 and 43
degrees ; commencing at the mouth of Rock river, and extending thence
north, upwards of 100 miles, to the Wisconsin river, which discharges
itself into the Mississippi immediately below Prairie du Chien.

The average width of this body of land exceeds 100 miles. It compre-
© hends about 11,000 square miles, equalling in extent the State of Mary-
© land.

Its geological character.

To a correct understanding of the geological formations of this distriet,
without which its probable value as a mineral region cannot be correctly
appreciated, a few words of general explanation may be required.

A casual observer may imagine thas the various rocks which compose
the crust of our globe are thrown together in indiscriminate confasion ;
but those who have given even a superficial attention to the science of
geology know that the order of superposition among these rocks is con-
stant. 'The various geological strata overlie each other in a succession
which is invariable, with the exception of trifling alternations sometimes
oceurring at the junction of two formations.

Beneath, at the greatest depths, are found granite and other erystalline
rocks of a similar character.

Lying above these, are the primary fossilliferous rocks, such as occur
throughout America, immediately beneath, and in connexion with, anthra-
cite coal.

Above these lie the secondary rocks, including the mountain limestone,

llllle ll}){ituminous coal-measures, the salt-producing rocks of Europe, and the
chalk, & '
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Above these secondary rocks, occurs the fertiary series—a succession of
marine and fresh-water deposites, such as are found in the United States,
along the Atiantic seaboard, and on the Mississippi river, as high as Vicks-
burg.

lﬁist, and resting upon these, are found the recent deposites; such as
occur in river bottoms, and throughout the richest lands in the western
States.

This order of succession is never inverted, though occasionally certain
classes of rocks are in whole, or more frequently in part, deficient. Thus,
the recent deposites exist (if they exist at all) universally above all the other
classes of rocks; the tertiary above all except the recent deposites; and so
of the rest.

This invariable order of succession supplies the geologist’s most trust-
worthy guide in his researches after mineral riches; for certain minerals
are found almost exclusively in certain formations. 'The geologist is thus
enabled to predict, previously to any examination in detail, where gold,
where iron, where lead, and where other valuable mineral products are
likely to oceur, and where it would be in vain to look for these.

The several layers or classes of rocks above enumerated are imagined
to have been originally deposited in a horizontal position, thus.—(See dia-
gram No. 1.) e

If the conjecture be accurate, and if they had thus remained, we could
have known but little of any, except the superior strata. But it will be
readily perceived (hat some great convulsions of nature, heaving up the
lower strata, and causing them to burst through and displace the upper and
superincumbent layers, might produce an arrangement similar to this.—
(See diagram No.2.) -~ '

And thus the crystalline, and other inferior classes of rocks, might become:
the highest, and be found occupying the summits of the lofiy and rugged
mountain ranges ; while the others would slant up in succession to the
surface, flanking the mountain sides, and extending over the inferior ridges
and plains ; the superior strata being commonly found the most remote from
the primitive and crystalline rocks.

This, in effect, seems to have occurred, with various modifications, through-
out the known world. We find each group of rocks appearing in regular
succession along the surface of the earth, dipping at various angles, and
running out as each approaches the next overlying stratum, which, in its

turn, disappears beneath a superior series. And as we ascend the highest /|

mountains, we frequently find those strata which, by a horizontal arrange- /
ment, would be the deepest seated, heaved up into the loftiest positiens.
Such are the granite peaks of the Alps and Alleganies, and the masses of
porphyry which occur at the highest altitudes among the Andes.

But for some such arrangement as this, many of our valuable mineral
deposites would be inaccessible ; for most of the metallic ores are confined
to inferior strata. ~ As it is, all the formations are presented to the geologist
in different portions of our glebe ; and thus, as each class of rocks has its
peculiar ores and minerals, these are distributed over the earth wherever
metalliferous strata come to the surface. Thus, too, important practical
results are obtained, by a careful examination of the extent and localities
of the various formations, and, as a consequent, by the study of the im-
bedded fossils, the presence of which constitutes the most decisive evidence
of the identity of geological strata,
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Throughout the western States, generally the secondary formation pre-
vails, covered up in various locations, sometimes to a considerable depth,
by recent alluvial and diluvial deposites.

This secondary series of rocks comprehends (as do also all the others
which have been enumerated) various subdivisions of distinct character and
invariable suceession,* which, in their turn, have been again subdivided.

As one of these subdivisions predominates throughout the whole district
of country npon which it is my present duty to report, it is important to take
note of them ; and, accordingly, they are here represented.-—(See diagram
No. 3.

The)se are the chief groups composing the secondary series, represented
in the order in which they succeed to, and rest upon, each other,

Of these groups, the mountain limestone particularly claims our atten-
tion, as almost all the rocks of Iowa and Wisconsin are referrible to that
subdivision.

In the States of Ohio, Indiana, Kentucky, and Tennessee, where the
members of this group are complete, and all distinctly marked, the subdi-
visions observable are these.—(See diagram No. 4.)

In the western States, above mentioned, these subdivisions generally vary
in thickness from one hundred to one thousand feet, with the exception of
the cliff limestone,t which, in some districts, is hardly distinguishable, and
in general does not exceed one hundred feet in thickness.

Now this cliff limestone, so sparingly developed elsewhere, swells, in the-
Wisconsin lead region, into the most remarkable, most important, and most
bulky member of the group. It becomes, as it were, the Aaron’s rod, swal-
lowing up all the rest. It attains to a thickness of upward of five hundred
and fifty feet; while the underlying blue limestone, which in Ohio has
usually from eight hundred to one thousand feet of thickness, shrinks in
many places to less than one hundred feet,and in others seems wholly
wanting ; while, at the same time, the black slate, commonly found above
the cliff limestone, seems also deficient ; and it is doubtful whether the fine-
grained sandstane, or the oolitic limestone, or the conglomerate, can be de-
tected at all throughout the entire tract of country which has been subjected
to exploration.

In a word, in the region now under consideration, the cliff limestone,
with a variable and usually thin substratum of blue limestone, seems to en-
gress the entire mountain limestone group ; and the ceal-measures, where
found, (namely, in the extreme southern boundary of the tract,) occur in
immediate contact with it, instead of being separated, as usual in Ohio and
the neighboring States, by three distinct members, occupying about one
thousand feet in thickness,

In Wisconsin and Towa, then, instead of the various subdivisions of the
mountain limestone group, as given in the last diagram, the geologist finds
but these.—(8ee diagram No. 5.)

This enormous development of one of the members of the mountain
limestone group, and the almost complete obliteration of the rest, (with the
single exception of the blue limestone, upon which also it much encroach-

* With the exception of occasional and slight alternations, where the formations come into
contact,

t The origin of this term, and my reasons for adopting it, are given at lzngth in another part
of this reporr,
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es,) is peculiar, so far as my observations in the western States extend, to the
district of country which is the object of the present report. In the north
of this district, the cliff limestone appears to run out, the blue limestone and
underlying sandstones coming to the surface. South, it disappears beneath
the coal-measures. East, it seems to be chiefly covered up by recent de-
posites ; extending, probably, in an east or southeasterly direction beneath
these, across the States of Illinois and Indiana, into the State of Ohio. And
west, so far as our examinations went, it is also chiefly covered up by recent
deposites ; occurring, however, occasionally in the beds of the streams, and
projecting, at first in cliffs, and at last only in low ledges, from their banks.

The general geological character of the country explored may, then, be
thus briefly sammed up. It belongs to that class of rocks called by recent
geologists secondary, and by others occasionally included in the transition
series. It belongs, further, to a division of this class of rocks deseribed in
Europe as the mountain limestone, or sometimes as the carboniferous or
metalliferous, or encrinital limestone. And it belongs, yet more especially,
to a subdivision of this group known popularly, where it occurs in the west,
as the cliff limestone, and described under that name by the geologists of
Ohio,

This last is the rock formation in which the lead, copper, iron, and zinc
of the region under consideration, are almost exclusively found ; and its
unusual development doubtless much conduces to the extraordinary min-
eral riches of this favored region. It therefore demands, and shall hereafter
receive, particular analysis and attention.

In the northern portion of the district surveyed, an interesting and some-

what uncommon feature in the geology of western America presents itself.
I refer to the strata (of considerable depth) which crop out along a narrow
strip of the northern boundary-line of this district, and which are chiefly
observable in the bluffs on both sides of the Wisconsin river; whence (if
we may rely on the representations of Schoolcraft and others) they extend
north, even to the falls of St. Anthony,
- These strata are interesting, first, as being the only instance known to
me, in the valley of the Mississippi, in which the rocks underlying the blue
limestone can be seen emerging from beneath it to the surface; and sec-
ondly, as apparently supplying an example of those alternations of neigh-
boring strata, to which I have already alluded as being partial exceptions
to the invariable order of geological superposition.

Immediately below the substratum of blue limestone which constitutes
(as in a previous diagram shown) the lowest member of the mountain lime-
stone group, where it has been observed east of the Mississippi, there occurs,
and shows itself in the Wisconsin blufls, a stratum of sandstone, in some
places of a deep red, and in others of a white color, resembling loaf-sugar ;
and thence called, in Dr. Locke’s diagrams exhibiting the sections on the
Wisconsin river, saccharoid (or sugar-like) sandstone.

Immediately beneath this, succeeds a magnesian limestone, so similar to
the cliff limestone, both in external appearance and chemical composition,
as not to be distinguishable from it in hand-specimens,” alternating with
other layers of sandstone similar (o that above described.

S ——— -

* It difters, however, from the cliff rock in several particulars, when examined in situ. It
is almost destitute of fossils ; its lower members have sometimes a greenish tint ; the imbedded
siliceous masses are more rugged and quartzose than those in the eliff rock. Beautiful erys-
tallized specimens of rose-colored quartzare of frequent occurence in ils beds; and chert of an
golitic structure (made up of minute egg-shaped grains, likethe roe of a fish) is also abundant,

3
]
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So that the mountain limestone group of this district, exhibited in con-
nexion with these underlying strata, appears thus. (See diagram No. 6.)

The above example of the blendings of adjacent strata constitutes proba-
bly an alternation of the old red sandstone with one of the lower members
of the mountain limestone group, at the junction of these two formations.*
This lower magnesian limestone, and associated sandstones, closely resem-
ble, in structure, position, and deficiency of fossils, the rocks prevailing
throughout the lead region of Missouri, and are probably their equivalents.
If so, we are furnished with a clew to the true geological position of that
region—a point heretofore undecided.f

If, in connexion with this brief outline, the colored charts numbered 1
and 2 be inspected, it will be easy to form a general idea of the relative
position, extent, range, bearings, succession, dip, and thickness of the geo-
logical strata which occur in the district I was instructed to explore.

Chart No. 1 exhibits the superficial extent, succession, and bearings of
these strata, as they come fairly to the surface. 'The brown color, (burnt
ninber,) along a strip in the extreme south,designates the bituminous coal-
measures as they overlap, and often come into actual contact with, the cliff
limestone., This is the extreme northwestern margin of an immense coal
basin which occupies the greater part of Illinois, about one third of Indiana,
a northwestern strip of Kentucky, and, occasionally encroaching beyond
the Mississippi, extends a short distance into the State of Missouri, and into
the Burlington district of Jowa. Chart No. 3 exhibits, with general accu-
racy, the form and extent of this gigantic coal-field, the superficial area of
which equals that of the entire island of Great Britain.

In chart No. 1, the light yellow color, (Indian yellow,) occupying nearly
six-sevenths of the whole district, represents the cliff’ limestone, covering a
surface of upwards of 9,000 square miles. Within this bouundary, all the
productive lodes of lead ore yet discovered are to be found, as in another
part of this report will be more particularly shown. The blue color (in-
digo) designates the blae limestone, forming a belt which runs with undu-
lations east and west, hroadest near the mouth of the Wisconsin river, and
very narrow in the vieinity of the Blue Mounds.

The buff stripe represents a narrow belt of buff-colored limestone of lit-
tle importance ; it was not detected west of the Mississippi.

The red color (lake) and deep yellow (dark Indian yellow) designate—the
first, the red and white sandstone; and the second, the lower magnesian

limestone; which alternate with each other,

.Chart No. 2 contains a vertical section running obliquely through the
district, nearly in a line with the greatest dip, commencing at Rockingham,
immediately below the mouth of Rock river, and running thence through

* An examination prosecuted north of Wisconsin river wouald decide this point. No char-
acleristic fossils, or trustwarthy indications, were discovered south of that river, in the sand-
stone; sothat its character cannot positively be pronounced upon,

t Schooleraft, in his “ View of the Lead-mines of Missouri,” speaking of the lead-bearing
rock of that region, says: “As no remains or impressions of shells, animalcula, or other iraces
of animallife are to be found in it, I conclude it to be what geologisis lerm primitive lime-
Stene.”—page 108. It is true that fossils are rare in this limestone, (yet they do veeur ocea-
sionally in it,) and that its stratification is but indistinctly marked ; but it is associated and con-
formable with fossilliferons rocks; is also almost precisely similar to the fossil-bearing cliff
igmesmne above; and therefore is evidenily a member of the secondary series, not a primitive

imestone,
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the Blue Mounds to the Wisconsin river, at the northeast corner of the
tract ; exhibiting the order, dip, and thickuess of the strata, as they succes-
sively sink from the surface, and gradually disappear beneath the beds of
the streams. A horizontal geological chart, similar to a part of chart 1, but
cut off so as to correspond with the above vertical section, is added ; and
further illustrates the manner in which the successive strata come to the
surface, and extend over a larger or smaller portion of country in propor-
tion to their dip and thickness.

The vignette on this chart is a view on the Mississippi river, about five
miles above the mouth of Rock river, exhibiting the interesting geological
spectacle of the coal-measures resting immediately on the cliff limestone.

The coloring on this chart corresponds with that on chart No. 1.

In this chart, the dip and heights, compared to the horizontal distances,
are necessarily exaggerated. 'The actual average dip of the rocks through-
out the district, according to the observations made by Dr. Locke, is from
nine to fen feet per mile, but it is occasionally much greater. For example:
from the mouth of T'urkey river to Prairie du Chien, the blue limestone
rises at an average rate of seventeen and a half feet per mile. The dip, how-
ever, is subject to undulations ; for instance, at Dubuque, the blue limestone
does not show itself above low-water mark ; at Eagle point, a mile and a
half up the Mississippi, it rises ten feet above low water; at the mouth of
the Little Mekoqueta, four miles farther np, its height above low-water
mark is forty feet; at the mouth of Turkey river, twenty miles farther up,
it disappears again beneath the waters of the Mississippi; a few miles be-
yond this point, it emerges again to the surface ; and, finally, at Prairie du
Chien, twenty miles above Turkey river, its upper surface has already
attained an elevation of more than four hundred feet above the level of the
Mississippi. 'The line of greatest general dip is about south, ten to twenty
degrees west.*

The importance of these observations on the dip of the rocks, forming as
they do the materials to calculate the thickness of each stratum at any given
spot, is very great. Indeed, such observations are indispensable, before an
accurate estimate can be formed of the value and extent of a mineral tract.
They indicate, with much fidelity, the depth to which, at different points,
a productive vein of ore is likely to extend.

The diagrams attached to Dr. Locke’s report, which exhibit vertical sec-
tions of the strata (specifying the thickness of each) at Dubuque, Prairie du
Chien, and the Biue Mounds, and also his diagram of relative heights, sup-
ply much useful and accurate information on the subject.t

I now proceed to describe more accurately the prevailing and lead-bear-
ing rock of the explored district, namely :

__ * There are, however, several local tilis in the southern portion of the district. Sometimes
the dip there is to the northeast and north, and even occasionally to the northwest, as if some
dislocation of the cliff formation at its junction with the coal-measures had occurred, and its
southern margin had been slightly elevated towards the southwest and south, by a lesser force
than that which raised the whole mass to the northeast, On Crow creek, northeast of Daven-
port, the northern dip ean be distincily seen. :

" 'Indeed, there are appearances of a slight disposition in the whole strata to dip towards the
centre of the lead region, (the vicinity of the Plaite Mounds ;) for the underlying blue limestone,
which appears on the surface where the cliff limestone runs out, may be traced in a narrow
somewhat semi-circular band, circumseribing the lead region from Tuarkey river nearly to the
point where the Peccatonnica enters the State of lilinois; in the southern portion of that line,
“however, only visible in the culs of the streams.

“t 1 regret that the severe indisposition of Dr. Locke at Mineral Point and Galena prevented
the completion of several observations in connexion with this important subject,

s
L
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The cliff limestone.

I have preferred and adopted the name of ¢/iff limestone to designate this
rock, (thongh a popular rather than a scientific term.) because it aptly ex-
presses its most striking external characteristic, which imparts to the scenery
of any country in which the reck abonnds a bold and romantic character.
I allude to its disposition to cleave vertically, and form perpendicular cliffs,
as here represented. (See shelch No.¥) 5

These mural escarpments, exhibiting every variety of form, give to the
otherwise monotonous character of the landscape in lowa a varied and pie-
turesque appearance. Sometimes they may be seen in the distance, rising
from out the rolling hills of the prairie, like ruined castles, moss-grown un-
der the hand of time. (See sketch No.7&) O

Sometimes they present, even when more closely inspected, a curious
resemblance to turrets, and bastions, and battlements, and even to the loop-
holes aud embrasares of a regular fortification. Sometimes single blocks
are seen jutting forth, not unlike dormant windows rising through the turf-
clad roof of an old cottage ; and aguin, at times, especially along the de-
scending spurs of the hiils, isolated masses emerge in a thousand fanciful
shapes, in which the imagination readily recognises the appearance of
giants, sphinxes, lions, and innumerable fantastic resemblarices.

The appearance of this rock is further modified by the peculiar manner
in which it weathers. Numerous masses of chert, (a variety of flint,) and
also many silicious fossils, are interspersed through its mass; and these,
becoming gradually loosened by the action of air and water, drop out, and
leave cavities of various shapes and sizes. "Thus the rock is frequently
found riddled with irregular holes, from a few inches to a foot in diameter,
giving its surface a rugged and almost bone like appearance, similar to the
specimen here represented. (See sketch No.3.) Frequently this variety
in the composition of the rock gives occasion to an undermining process on
the lower surface of a cliff, which gradually proceeds until, perhaps, a tow-
ering and tottering column remains, supported on a contracted base, which
threatens every moment to give way and precipitate the poised mass into

the valley beneath. The annexed sketch (see skefch No.@) represents one %

of these weather-worn cliffs on the Mississippi, about two miles below Du-
buque—an object which seldom fails to attract the attention of the traveller
ascending, for the first time, the Upper Mississippi.

So marked and characteristic are these external appearances of this rock
formation, that in England, as well as America, the name first originating
with the people has been adopted by scientific writers. Phillips, in his re-
cent “ Treatise on Geology,” subdivides the carboniferous limestone group
in the north of England into «yordale rocks, scar limestone, and alter-
nating red sandstones and limestones.” De la Béche, in his ¢ Geological
Manual,” quotes from Professor Sedgwick, who, speaking of the rock for-
mation in Northumberland and Durham, says : ¢ Under the coal-fields we
have, in regular descending order, the millstone grit, the alternations of
limestones and coal-measures, and, at the base of all, the great scar lime-
stone.” 'The old English word scar, now somewhat obsolete, signifies a
cliff; and, as a provincialism in the north of England at this day, it is em-
ployed to designate a “steep, rocky, and bare place in hills.” Scar lime-
stone, then, and cliff limestone, are synonymous terms—the most appro-
priate, perhaps, that could be selected to describe the rock now under con-
sideration, 3



20 Doc. No. 239.

The clift’ limestone of [owa is, strictly speaking, a magnesian limestone,
containing (by careful analyses* of four separate specimens from different
localities) from thirty-five to forty per cent. of carbonate of magnesia.

It contains, on the average, {rom eighteen to twenty per cent. of pure
magnesia; and by mere solution in sulphuric acid, is capable of yielding
no less than one hundred and ten to one hundred and twenty parts of crys-
tallized Epsom salts, (sulphate of magnesia,) and sixty parts of gypsum, (an-
hydrous sulphate of lime,) from every hundred parts of the rock. So that
if sulphuric acid can be obtained or produced at a sufliciently cheap rate
in Wisconsin, Epsom salts may there be manufactured profitably, and to
an unlimited extent. I have at present, in my laboratory, two hundred
and thirty grains of Epsom salts prepared from two hundred grains of the

rock.

* The analysis of these four specimens resulted as follows :
First specimen. [Taken from a ledge on Lost creek, on the southwest quarter of section 32,
township 80 north, range 5 east of the fifth principal meridian—from one of the upper members

of the cliff formation. ]

Carbonate of lime...cveveinsernrnioanaionass afabetegate % e e ¢ cniite 51.00 per cent.
Carbonate of magnesia..... Siaieate e Sia s Aale & AHCTN S S e e SR s L TRRG
Oxide of iIrON . vvvevrsasssansanes EE RS B LTI A P i 1.40 do
SileX..covsvrcorsnes shas e . 3.70 do
Water., sgds - s, 3.00 do
Carbonate of soda ...... 1.00 do
0B sl vanvansanains o 1.70  do
100.00

Second specimen.  [Taken from a cliff immediately behind Dubuque, about 250 feet above low-
water mark. |

Carbonate of lime ...c.....ss DRI ey PRI T ) o sesnn s s onious V47,96 per cent,
Carbonate of MAZNESIA <+ v vverarsnrsrosnrarssarnnsnes R NS 43.00 do
Oxide of iron s cevesees 2.00 do
SllExT, .0 S 3.70 do
Water .ccoe 200 do
Carbonate of soda ....... 0.70 do
T A AN R s e i SE LR T T e

100. 00

Third specimen. [Taken from the walls of a lead-bearing rock in Hunt’s diggings; and is &
very characteristic specimen of the crumbling, sandy-looking rock thrown out of most of the

mines. ]

Carbonate of lime......... v e o S B S G a7 L e o 0 47.40 per cent.

Carbonate of magnesia . . 4 40.70  do

Oxide of iron .evteueeioriirsossnsess 2.40 do

SHeE. s s . 4 7.10 do

Water coovevenns Sreie o sistan apere . 2.00 do

Lo8s.cousn sooulands raaie s e RS LN TR le 0.40 do
100.00

Fourth specimen.  [Building rock, from the lower portion of the upper beds of the cliff forma-
tion, taken from the Table Mound, on southwest quarter of section 11, township 88 north, range
9 east of the fifth principal meridian.]

Carbonate of lime vovuvvenanionnns Sehanais R Ciehealsvaandes 49.00 per cent.
Carbonate of Magnesia . ..ovovivarannrrorrerairiinsrensnsnecas cesean 39.00 do
Alumina, with a trace of oXide of iroN.seeeiotiiirenieaireacnnnn. T R
shlex s, o, A RN A e S T R e 00l g
1.90 do

o e O Lt
100.09

B.savrascsssnnesaansrases tisesesesarTerabEnas e

Loss byign‘iii::'n'éél;i-c'ﬁ.y:wx;t'cr)......................_...............
Los

This last specimen, it will be observed, contains a larger proportion of silex than the others. =

"This, howevyer, is the character only of the building strata of the upper beds of limestone, froimn

l
4
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It is from magnesian limestone that the Epsom salls of commerce are
now commonly procured. y
Bat though the cliff rock is a magnesian limestone, and though the

proportions of carbonate of lime and magnesia, which chiefly compose it,

indicate that it is even a chemical compound rather than a mechanical

mixtare, yet it cannot with propriety, nor without risk of misconeception,

be called the magnesian limestone, as a late writer® on the geology of

Upper Illinois has termed the corresponding formation between Chicago
~and Ottowa; since it is only a subdivision of the mountain limestone
- group, always occurring beneath the true coal-measures; whereas the

magnesian limesione of geologists (the zechstein of the Germans)is one

of the lower members of the new red sandstone group, and overlies the
~ bituminous coal formation.
| The writer above alluded to had overlooked the fact stated in Phillips's
Geology, that “orthoceratites and goniatites occur everywhere in the
silurian and carboniferous systems, and in none which lie above”t He,
himself, mentions that he found two species of orthocera. Besides these,
I collected from this formation numerous ¢rilobites aud strophomena,
genera which have never been found above the coal-measures. These
fossil remains supply proof hardly contestible of the geological position
of this rock, even had we not had an opportunity on the banks of the
Mississippi, at Parkhurst, of seeiug the sandstones, shales, and slaty clays
of the coal formation, resting immediately on the cliff limestone. This dis-
covery places the matier beyond a doubt.

The hard and durable character of this rock in some localities, and its
erumbling, sandy external appearance in others, the imperfcct manner in

which the specimen is derived ; differing, in this respect, from the true lead-bearing rock of the
region. 1t will be remarked that the carbonate of magnesia and the carbonate of lime, in these
specimens, vary little from the proportion of their equivalents. The cliff rock may, therefore, if’
we neglect the incidental ingredients, be considered as composed of one atom of carbonate of
lime, and one atom of carbonate of magnesia.

In the first and third of these specimens, the lime was estimated by precipitating it with ox=
alate of ammonia, from a solution of the rock in muriatic acid, made previously slightly alkaline
by the addition of pure ammonia, and by then converting the resulting oxalate of lime into car-
bonate, by ignition. The magnesia retained in solution by the muriate of emmonia, formed by
neutralizing the muriatic solution with ammonia, was afterwards thrown down in the cold alka-
line solution, by a phosphate of soda and ammonia; and the magnesia was estimated by ealcula~
tion from the ignited double phosphate.

The second specimen was dissolved in boiling strong sulphuric acid; the carbonate of lime
was estimated from the resulting insoluble sulphate of lime, (gypsum;) and the magnesia from
the soluble sulphate of magnesia (Epsom salis) relained in solution.

From the nature of this last analysis, it is probably less accurate than the others, since the
su]Khate of lime is not entirely insoluble.

Ithough I had always suppesed magnesia to be a constituent of the cliff rock, the large per-
eentage of carbonate of magnesia obtained, and the small per-centage of silex, were unexpected.
I therefore repeated and varied the analysis on several specimens, to be assured that these were
the constituents of the rock generally.

Unless this rock is treated with strong boiling acid, a larze proportion of the carbonate of mag-
nesla remains undissolved; and thus a hasty analysis might fail to detect the actual per-centage
of magnesia, and lead into error as to the true character of the rock.

*“Geology of Upper Illinois,” by C. U. Shepard, M. D., originally published in the “Ameri-
¢an Journal of Science and Arts,” No. 1, vol. xxxiv. See page 9 of the pamphlet.

i The only two exceptions to this gencral rule—one, the “orthoceras elongatwn,” discovered by
De la Beche in the lias of Lyme Regis, and termed by Buckland “a small and problematical
8pecies;” the other discovered in the oolite formation at Halstadt, in the Tyrol, cannot be con-
dered to invalidate the above position. No orthoceratites, as an inspection of the various tables
f organic remains shows, have ever been found in the magnesian limestone, or any other mem~

T of the new red sandstone group.
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which it effervesces, and its refractory nature in the fire, together with its
occasional disposition to imbed chert, and, even in its upper beds, to pass
into chert, have doubtless given rise to the idea that it was a compound of
sand and lime. Hence, several geologists® have been misled to the conclu-
sion that it is a siliceo-calcareous rock. It appears, bowever, that it gene-
rally contains less than four per cent. of silex.

Its close resemblance to the scar limestone of the north of England and
of Derbyshire can hardly admit of doubt, Phillips, in his recent * T'reatise
on Geology,” (forming the article under that head in the seventk edition of
the Encyclopedia Britaunica,) says: ¢ The limestone of Derbyshire, the
lower scar limestone of Sedgwick and Phillips, is a great mass of calcare-
ous rocks, almost emtirely free from arenaceous and argillaceous admix-
ture.” And again, speaking of this same limestone of Derbyshire, he
says: “It is worlhy of note, that several of its beds are of magnesian
limestone.”

Here the accordance is striking. In the cliff limestone of Iowa, there
is, as already stated, but a small per-centage of silex; there is little more
than a trace of alumina; and it is a true magnesian limestone.

Phillips, in a former work, speaking, as it would seem, of the same great
scar limestone of the north of England, which he there calls ¢ the great
limestone,” says : “it is considered to have produced as much lead as all
the other sills put together.” 'This is pre-eminently true of the cliff lime-
stone of Jowa and Wisconsin.

Again : in regard to their geological position, Phillips (in ihe same article
from the seventh edition of the Encyclopedia Britannica, already adverted
to) furnishes the following table of the formations in the north of England,
considered the richest lead country in the world :

Names of formations. North of England and Scotland.
CoAL FORMATION - - - - | Coal, shale, grit, and ironstone.
Transition series - - - (| Millstone grit, coal, shale.
CARBONIFEROUS LIMESTONE FORMATION Yoredale rocks { LI;::;?{PJ‘ gritstone, shale,
Transition series - - el S LowER SCAR LIMESTONE group.
Alternations of red sandstone and limestone.
ORMATI - - - )
OLz 8Ep pORMATION { led sandstones and red conglomerate.

A similar table for the district upon which I am now reporting, will ex-
hibit the strong similarity of the formations.

Names of formations. In Iowa and Wisconsin.

CloAL FORMATION _ 3 o g Coal, shale, grit, and slaty clays, with iron-
stone.
{ Cl.[!l‘l" LIMESTONE.
{ Blue fossilliferous limestone.
Al ernations of red and white sandstones and mag=
L| mesian limestones.

Red sandstones?

CARBONIFEROUS OR MOUNTAIN LIMESTONE FOR-
MATION.
OLb RED FORMATION?

*Featherstonhaugh and Schooleraft.
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An inspection of these tables will show that there are but two variations
of importance between the geological character of these English and Ameri-
can lead regions. The first is, the deficiency in the latter of the strata
which, in the north of England, intervene between the true coal-measures
and the scar limestone; and the second is, the deficiency in the former of
the blue fossil-bearing limestone, which, in Towa and Wisconsin, sepatates
the cliff rock from the alternating sandstones and limestones below.

. Yet, even this latter deficiency does not seem to be universal throughout
' the lead region of England. Pennant says: « At Matlock, in Derbyshire,
. magnesian limestone, sometimes containing shells, s incumbent on horizon-~
' tal strata of shell limestone™*
. Such is precisely the position of the cliff magnesian limestone of Iowa ;
- for the stratum of blue limestone on which it rests is eminently rich in
- fossils, and, in parts, is but an aggregation of marine shells.
. And, again: even in regard to the strata interposing in England, and de-
. ficient in America, between the coal-measures and the cliff or scar lime-
- stone, we find the following passage in Professor Sedgwick’s address to the
. London Geological Society, 1831 : # The lowest portion of the whole car-
. boniferous system, from Bewecastle forest, along the skirts of Cheviot hills,
.~ to ‘the valley of the T'weed, has hardly a single feature in common with
.~ the inferior part of the Yorkshire chain ; but, on the contrary, has all the
- ordinary external characters of a coal formation. Corresponding to this
change, is a gradual thickening of carbonaceous matter in some of the lower
groups. Many coal fields have been opened upon this line; and near the
right bank of the T'weed (almost on a parallel with the great scar limestone)
" is a coal-field with five or six good seams.”
- Thus it would seem that, in a portion of the north of England, the true
© coal-measures nearly approach, if they do not come into contact with, the
" great scar limestone.
~  We have, further, in the two formations, the same alternations at the base
~ of the mountain limestone group, where it passes into the old red sandstone
~ formation below. Remarking on these, Phillips says: “The lower part of
~ the mountain limestone group, round the Cambrian mountains, and alon
" the Penine escarpments, from Brough to Brampton, contains alternating re
“sandstone beds; thus constituting a real transition to the next or old red
“sandstone formation.,” The remark would apply, without the alteration of
a single word, to the mountain limestone group of JTowa and Wisconsin.
The Penine chain above alluded to is a range of mountains extending
“from the borders of Scotland into the centre of Derbyshire; and that por-
dtion of it lying between Brough, on the eastern border of Westmoreland,
and Brampton, in the northern part of Cumberland, runs through the cele-
brated Cross Fell country, (so called from Cross Fell, the highest summit of
this Penine chain.) In a popular article on lead, in the * Penny Magazine”
Jof 1835, we find the following statement, which, {from such a source, may
probably be relied on: ¢ England produces, annually, nearly three times as
“much lead as all the other countries of Europe put together. The chief
‘ines are in the north of England, in Derbyshire, North Wales, and Dev-
Onshire, on the borders of Cornwall. The great seat of the north of Eng-
taud mines is in that high district around the mountain of Cross Fell, where
‘the counties of Northumberland, Cumberland, Westmoreland, the North

* Quoted by Cleaveland, in his * Mineralogy and Geology,” page 171,
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Riding of Yorkshire, and Durham meet, as it were, in a central point, and
from which they radiate.” ¢The mines in this part of England have
yielded, of late, on an average, about twenty-five thousand tons of lead an-
nually, which is more than one-half of the whole produce of Great Brit-
ain.”

It appears, then, that the north of England lead district produces more
than onE THIRD of all the lead obtained in Europe. It is, confessedly, the
richest lead region in the world, unless the Wisconsin lead region may
rival and surpass it. I have, for this reason, sounght np with care the ma-
terials, and here submitted them, for a comparison between the geological
formation of that favored mineral region in the old world, and that not less
favored, perhaps, to which, in this western portion of the new world, my
instructions have directed my attention.

The facts yet collected are not, to my mind, of sufficient number and
force to anthorize a decision that the lead bearing rock formation of north-
ern England is identical with that of Wisconsin in geological position, and
in mineralogical character ; but it certainly supplies proof that the resem-
blance, in boih respects, but especially in the former, is close and striking.

Materials for furither comparison are furnished in the following additional
details regarding the mineralogical structure, external appearance, specific
gravity, and orgaunic remains, of the cliff limestone of Wisconsin.

The external features of this rock have been correctly described by
Keating, and correspond, also, to the description by Shepard of the lime-
stone in northern lllinois. When newly fractured, the true cliff rock is
usually of a light grayish yellow, passing occasionally into a brownish or
reddish yellow, especially when it has been exposed, in elifls, to the action
of the weather, In this latter case, the texture, though it often appears san-
dy and granular to the naked eye, yet is found, under the microscope, to be
made up of minute rhomboidal erystals disseminated over its surface. The
fresh fracture exhibits, in addition, a glistening lustre and sub-crystalline
aspect. 'T'hough sometimes, from exposure, liable to crumble into a very
fine powder, it is yet, throughout its miass, a solid, hard, compact rock.

Its fracture is sometimes flat, but usually conchoidal.

In many specimens, innumerable minute crystalline facets of calcareous
spar may be found distributed throughout the entire mass, and giving to
the rock, when held up so as to refleet the light, a brilliant appearance.

The specific gravity of this rock varies from 2.65 to 2.70.

The cliff limestone is distinguished into—

Upper beds. More regularly stratified, and less frequently vertically fis-
sured, than the middle and lower ; also, more rich in siliceous fossils;
containing layers of chert; and, indeed, passing sometimes wholly inte
masses of flinty rocks. Containing alse good iron ore, and much erystal-
lized carbonate of lime ; but lead rarely, and in unprofitable quantities.

Middle beds. Aspect more arenaceous, though it contains but a small
percentage of sand. Cherty masses are rare. Stratification imperfect,
with numerous vertica! fissures. Rich in ores of lead and zine, associated
with iron in small quantities.

Lower beds. Also of arenaceous appearance ; rather more distinetly strati-
fied than the middle beds; and imbedding, more frequently than these,
siliceous cherty masses. "T'hey contain the same ores as the middle beds,
with the addition of copper ore; and sulphuret of zine (black-jack) is very
common.
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"I'hese several beds are also distinguishable by their fossils.

"The most characteristic fossils of the cliff limestone of lowa and Wis-
consin are: 3

Casts(often siliceous) of several species of terebratule. (See sketch No.5.)
Some of them, probably, of new species, These are chiefly confined to the
upper beds.. They are numerous, and very perfect.

Several species of catenipora, (chain coral,) in greater abundance, and in
more perfect preservation, than I have ever seen them elsewhere: among
~ them, the catenipora escharoides of Lamarck ; the catenipora labyrinthica
of Goldfuss; and another species, not described by Goldfuss, nor elsewhere
' that I have seen—probably new. I name it the catenipora verrucosa.
(See sketch No. 6.) The tubes are smaller than those of the labyrinthica,
closer together, anastamose more frequently, and are furnished internally
with minute trausverse partitions, similar to those in the tubes of the sar-
einula organum of Lamarck. Esternally, the parietes are thickly studded
with irregular wart-like incrustations. I'hese catenipora are very charae-
teristic of the upper beds of the cliff limestone. They do not occur in the
rich lead-bearing strata.

A coscinopora, (the sulcala? of Goldfuss,) the only coralline discovered
in the middle and lower beds, and thercfore characteristic of the true lead-
bearing rocks. A drawing of this fossil will be found under the head
¢ lead-mines.” y

Several species of calamopora, columnaria, tupipora, aulopora, sarcinula,
(costata ?) astrea, cyathophylla, and caryophylla. These are found, with
the chain coral, in the upper beds.

Several casts of spiral univalves; of a cirrus, resembling the perspec-
tivus; of an ampullaria, resembling the canaliculata; imperfect impres-
sions of a long spiral univalve, resembling the genus vivipora—all taken
from the walls of a lead-bearing fissure near Dubuque ; a univalve of the
genus {rochus, (found in the underlying blue limestone ;) and another, re-
sembling a delphinula, found chiefly in the building rock.

I also found, both in the cliff rock and in the blue limestone, (but chiefly
in the latter, of which it is the characteristic fossil,) several species of the
strophomena of Goldfuss.* (See sketch No.7.)

Likewise, both in the cliff rock and in the blue limestone, several species
of orthoceratites. At Eagle point, on the Mississippi, several gigantic speci-
mens of this fossil were discovered—one measuring in diaimeter five inches
and a quarter, and another four feet in length, were obtained by Mr. Bol-
ton,f one of my sub-agents. \

A variety of other less important fossils were collected in the course of
the expedition, which time does not permit me to examine or describe.
This portion of my report is also imperfect; because here, in the west, I
have no access to any public library, and my own contaivs but few of the
voluminous works of reference which, in treating of fossil remains, one
ought to have an opportunity of consulting.

* A species of this strophomena is stated by Shepard, in his “ Geology of Upper Iilinois,” to
abound in the magnesian limestone near Navarino, at the head of Green bay. Ii is drawn
and described by him, in that work, s a new species of producta.

11 am also indebted to Mr, Bolton for many interesting fossils and minerals collected in the
neighborhood of Dubugue and Mineral Point,

2
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Lead-mines.

The extent and position of the lead region may be seen by referring to
chart No. 1. ‘

‘[he boundary is represented by a red line; and within it are included,
as well all the productive diggings, as the entire region wherein, from the
observations made during this suivey, there is reason to believe productive
lodes of lead may readily be found.

‘V'his lead region lies, as will be remarked, chiefly in Wisconsin, including,
however, a strip of about eight townships of land in lowa, along the western
bank of the Mississippi, the greatest width of which strip is on the Litile Me-
quoketa, about twelve miles from east to west, and including also about ten
townships in the northwestern corner of Illinois. The portion of this lead
region in Wisconsin includes about sixty-two townships. The entire lead re-
gion, then, comprehends about eighty town$hips, or two thousand eight hun-
dred and eighty square miles ; being about one-third larger than the State of
Delaware. The extreme length of this lead region, from east to west, is eighty-
seven miles; and its greatest width, from north to south, is filty four miles.

"T'he boundary of this region commmences on the Mississippi river, where
the south line of township eighty-seven north, range four east of the fifth
principal meridian, crosses that stream immediately below the mouth of the
Little Téte des Morts ; and runs thence six miles due west, thence six miles
north, thence six miles west, thence northwest diagonally through township
eighty-eight, rande two east, and township eighty-nine, range one east, both
of the fourth principal meridian, until the line strikes the fifth principal
meridian, where the line dividing townships eighty-nine and ninety crosses
said meridian line; thence six miles north, thence six miles west, thence
three miles north, thence three miles west, thence three miles north, thence
three miles west, thence three miles north, thence three miles west, thence
three miles north, thence three miles east, thence north to the Mississippi,
which it strikes about seven miles below the mouth of Wisconsiu river;
thence, crossing the Mississippi, it runs diagonally through township five,
range six west, of the fourth principal meridian, to the northeast corner
of said township; thence six miles east, thence three miles north, thence
eighteen miles east, thence three miles north, thence three miles east, thence
three miles north, thence nine miles east, thence six miles south, thence
twelve miles east, thence eighteen miles east, passing along the northern base
of the Blue Mounds; thence twelve miles south, thence twelve miles east,
thence twelve miles south, thence six miles west, thence six miles south,
thence twelve miles west, thence six miles south, striking the northern
boundary-line of the State of Iilinois at the point where the line between
ranges five and six east of the fourth principal meridian crosses said boun-
dary-line; thence, with said boundary-line, six miles west, thence twelve
miles or thereby south, to the southeast corner of section thirteen, township
twenty-seven north, range four east of the fifth principal meridian ; thence six
miles west, thence three miles south, thence sixteen miles or thereby east, to
the east bank of the Mississippi river, about five miles below the mouth of
Fever river, and about a mile and a half below the place of beginning, al-
ready designated, on the western bank of the Mississippi.*

* A few fractional townships, originally included in my special reports, within the lead region,
have been, on re-examination, thrown out, as not stricily belonging 1o the district which is
likely to afford productive veins of lead ore,
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This lead region is, in general, well watered ; namely, by the Peccaton-
nica river, Apple river, Fever river, Platte river, Grand river, the head-
waters of Blue river, and Sugar ereek; and on the lowa side, by the Little
Mekoqueta, and the lower portion of Turkey river: all of these streams
being tributaries of the Mississippi. ¢

The highest points within this region are the summits of the Blue
Mounds, two hills of a conical shape, composed of chert and other varicties
of flint rock, in the northeast portion of the tract, and rising to the height
of one thousand feet above the Wisconsin river. The Platte Mounds, also
© of conical form, and about six hundred feet high, occupy nearly the centre

of the lead region.

These isolated and towering mouunds, so conspicuous a feature in the
landscape of Wisconsin, are evidence of the denuding action to which,
under the crumbling hand of time, the surface of our globe is continually
subjected, and which the more durable siliceous masses of these hills of flint
have been enabled partially to resist.

It will be perceived by consulting chart No. 1, that the northern tound-
ary of the Wiskonsin lead region is nearly coincident with the southern
boundary-line of the blue limestone where it fairly emerges to the surface.
No discoveries of any importance have been made after reaching that for-
mation ; and when a mine is sunk through the cliff limestone to the blue
limestone beneath, the lodes of lead shrink to insignificance, and no longer
return to the miner a profitable reward for his labor. Indeed, the small
quantities of lead ore which have occasionally been found in the blue lime-
stone, oceur in veins not much thicker than writing-paper, which have in-
sinuated themselves into the slender seams of the stratification. This co-
incidence between the northern boundary of the productive lead region, and
that of the cliff limestone, is an example of the practical utility and applica-
tion of the geological divisions of the different formations. Even if not a
single shaft had ever been sunk in Wisconsin, it might have been predicted,
with probability, that this change in the formation would be strictly accom-
panied with a corresponding change in the productiveness of the lead veins.

Mr. Carne has observed, regarding the metalliferous veins of Cornwall,
that it is a rare circumstance when a vein, which has been productive in
one species of rock, continues rich long after it has entered into another ;
and this change, he adds, is even remarked when the same rock becomes
harder or softer, more slaty or more compact. Hence it was very unlikely
that the Wisconsin lead ore, so rich in the cliff limestone, should retain the
same rich character in the blue limestone, even had the structure of this last
been equally adapted to the bearing of lead. But, in truth, rocks of a schis-
tose character, composed of extensible layers, and devoid of vertical fissures,
like this blue limestone, seldom contain lead ore in quantity. Phillips, in
his recent geological treatise, from which we have already made several
quotations, justly remarks: “It is not because of any peculiar chemical
quality that limestone yields most lead ore on Aldstone Moor, but because
of its being a rock which has retained openness of fissure. Gritstones, in
many mining fields near Aldstone Moor, are equally productive; but
shales, as being soft extensible layers, have closed up the fissures, and their
crumbling faces appear to have rejected the erystallizations which attached
to the harder limestone, gritstone, and chert.”

These remarks-apply, with force, to the fissured cliff rock of Wiscon~
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sin, compared to the softer and more slaty-structured blue limestone be-
neath it.

It will also be remarked, that the designated lead region is almost
exclusively confined to the northern half of the cliff limestone formation of
Iowa and Wisconsin; which northern half is occupied by its middle
and lower beds. The upper beds (lying in the southern portion of the
district) do not, as already intimated, furnish productive veins of lead ore.
The crevices in these upper beds seem to be less numerous, and either
empty or filled with iron ore, (hydrated brown cxide,) or calcareous spar,
(crystallized carbonate of lime,) to the almost entire exclusion of veins of
lead. :

It follows, from the above observations, that the mines in the northern
portion of the district are less likely to be productive to a great depth, than
those along its southern and western boundaries.

It follows, also, that, in the southern portion of the district not included
by me in the productive lead region, mines of value may yet be discovered,
by sinking shafts through the upper beds of the cliff limestone to the
lead-bearing beds beneath—unless, indeed, these lower beds should prove
to be beyond the sphere of action where the lead has been produced.
This latter contingency is possible; yet the richness of the mines in the
southern and western portion of the lead district, (at Apple river and Du-
buque, for example,) as compared with some of the northern mines, seems
to indicate that the ore may still continue rich in the descending beds.
Since, however, this is, as yet, an unsolved problem; and even if it were
solved, as it would require much capital to sink shalts to the necessary
depth, and since mines of this depth would doubtless be inundated with
water, and require steam-engimes to drain them, I have not considered it
my duty to include this southern portion of the district within the bounds
of the productive lead region ; although, hereafier, should the easily acces-
sible lodes be exhausted, and the demand for lead rapidly increase, it may
become so.

With regard to the magnesian limestone which underlies the blue lime-
stone and sandstone strata, and comes to the surface in the extreme north-
eastern portion of the district, its similarity in structure and composition®
to the chff limestone, including its disposition to form vertical fissures,
and its probable identity with the rock formation in the Missouri lead
region, might induce the expectation that it, also, would be rich in lead
ore. It may be so; but the frequent occurrence of iron ore (brown oxide)
in those townships where this formation prevails,t (as in the npper beds

* The analyses of this rock showed that one of the specimens is a purer magnesian limestons
than the cliff rock itself. The results were as follows:

First analysis. Second analysis.

CREDonaLe Of I8, 0 s s rnsnrsestnsnnsmsinnssins o e : 52.40
Carbonate of magnesia . «svss-vornecirieireseiiiiiianies 39.40 42.00
"Lt sk A REREERS e ke SR GH SR O el oshinalean 4. 50 1.80
Alumina, with a trace of iIroN. s.vscssamsrsssssscrnnss gy, hiB0 1.50
Loss by ignition (chiefly water).......ocoavaaenss A o 1.00 1.70
Loss...oooeeennn ot e o R e 0030 0.60

100.00 100.00

11t is not improbable, from its similarity to the lead-bearing rock in Missouri, that this lower
magnesian limestone, if it be extensive north of the Wisconsin river beyond the limits of our
survey, may there yield productive veins of lead ore.
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of the southern portion of the district,) together with the little success
which has hitherto attended the search after lead ore within its confines,
render it doubtful. As this formation occupies but a small corner of the
district, the examinations were necessarily too limited to enable me to pro-
nounce, with confidence, upon its lead-bearing character.

All the valuable deposites of lead ore which have as yet been diseovered,
occur either in fissures or rents in the cliff rock, or else are found imbedded
in the recent deposites which overlie these rocks. These fissures vary from
the thickness of a wafer to thirty or even fifty feet in thickness; and many
of them extend to a very great, and at present unknown, depth.

The most common diameter of fissures filled with solid ore is from one to
four inches.

In the Apple-river diggings, one vein filled up with ore was reported to me
as being, where then worked, four feet across; but an experienced miner,
living close to the Illinois line, in one of the richest spots in the district, in-
formed me that he had never seen a solid vein continue, for any considera-
ble distance, of greater thickness than one foot.

In the spring of 1828 there was a mass of lead ore found in an east-and-
west crevice, at the Vinegar-hill diggings, about thirty-five feet in length,
expanding in the centre to the width of six or eight feet, and terminating in
a point at each end. It was hollow, and its walls averaged about a foot in
thickness, forming, as it were, a huge shell of mineral. This extraordinary
natural chamber was cleared out; a table spread within it on the 4th of
July ; and a considerable company celebrated the national anniversary with-
in its leaden walls, about sixty feet below the surface of the earth.

The formation of caverns, by the occasional expansion of the lead-bearing
crevice to a considerable width and height, is not uncommon. The ceiling
of such a subterranean chamber is commonly adorned with large, pendant,
icicle-like stalactites, which conceal from the eye of the spectator the rich
lead ore which they encrust.

A regular vein of ore, half an inch thick, can be worked profitably in a
solid rock that requires blasting. But where the crevice is filled with clay
or loose rock, a regular vein of but a quarter of an inch will pay well for
working.

The fissures which bear productive lead veins generally run east and
west ; or, rather, a little south of east, and north of west. In but a few in-
stances are they found quartering (say) northeast and southwest. On the
west of the Mississippi, the north-and-south lodes are always very thin—
generally not thicker than a kuife-blade; and are seldom followed, except
In drifting from one east and-west vein to another. 4

Exceptions to this are found east of the Mississippi. In the neighborhood
of Mineral Point and Dodgeville, north and south lodes have been found
equally productive with those running east and west.

The downward inclination of these crevices has scarcely any uniformity.
The same fissure may have an inclination, for ten feet, of forty-five degrees ;
the next ten be vertical; then it may be arrested at some particular stratu m,
and strike off horizontally, between the strata, for from one to twenty feet ;
when it may again resume its vertical direction. Thus the hade of the
lead veins is very irregular. <

The ore does not, in general, fill the entire crevice, but is commonly sur-
ronnded by, and imbedded in, either clay or sand. Crystallized carbonate



of lime (calcareous spar) frequently accompanies the ore, and may be con.
sidered the veinstone or gangue of these lead-mines.”

The most usual position of the ore in the fissures is in detached pieces,
most commonly of a cubical form, varying from the size of a pea up to
masses of one thousand pounds and upwards in weight. The clay in |
which it is imbedded is usually ferruginous; sometimes of a jet black, ow- |
ing to the presence of manganese. Sometimesithe ore reposes in a fine |
sandy looking powder, the result of the decomposition of the rock. A por- #
tion of the crevice is also often filled with masses of rock which have fallen |
from the walls of the fissure, i
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Though the ore be found, as above stated, usually in detached masses,
yet these assume, in the fissure, a certain degree of regularity ; often occur- |
ring in regularly descending steps, as represented in this sketch, (see sketch

_;:;%G,) exhibiting a vertical section of a lead-mine, and bringing into view
the-Surface soil superincumbent on the cap rock, below which is shown a
ongitndinal section of the lead-bearing fissure—the gangue shaded darl, |
and the lead ore somewhat lighter; showing also the mode of drifting, |
and of ascending and descending in the shaft. Although the above is the
most common position of the lead ore, it is sometimes found in a solid sheet,
compressed between the sills of the crevice; and is then called by the mi-
ners “ sheet mineral.” When found in detached masses, as above described,
it is commonly termed by the workmen ¢ chunk ore.”

"The lead-bearing fissures frequently do not reach within many feet of |
the upper surface of the rock, but are overcapped by a thick and solid |
stratum.  ( See sketch No.(8)) Occasionally, however, they extend to the
surface, and open externally. At other times, they terminate upwards in a
contracted funnel, which alone, chimney-like, reaches the surface. Itis
remarkable, that though the lead ore is never found attached to the walls
of the fissure, it frequently occurs completely imbedded im the superincum-
bent cap-rock.

Much lead is raised from what are called ¢ clay diggings.,” In these the
ore is commonly“found in detached fragments, but occasionally in regular
sheets ; and it is covered up, sometimes to a very inconsiderable depth, by
ferruginous clay, sand, or detritus, (crumbled rock.) The ore in these lo-
calities appears to have dropped into its present position, in proportion as the
rock which originally encased it gradually sunk under decaying influences; |
and the veins, in seme places, have retained their former continuity, and |
mmay still occasionally be traced horizontally for some distance along the
ground where they may be supposed to have fallen, until they dip into a |
vertical fissure; the upper portion of which fissure, now decayed and gone, |
they doubtless formerly occupied. '

* There are only one or two instances, in Iowa or Wisconsin, where the lead ore is found
associated with sulphate of barytes, (near Mineral Point, and at Gratiot’s Grove mines ;) though
this is the most common gangue in Missouri, and in many other lead-mines; for instanze, |
those in the Hartz mountains, in the south of Hanover. Neither was the ore found associated
with the flnate of lime, (fluor spar,) as in Scotland it frequently is. The only locality of this
miineral in these western States is, [ believe, near Shawneetown, in the State of Illinois, where |
4t is found along with galena.

The clay which, with the ore and loose rocks, fills the fissures, appears to render them water-
tight, and obsiructs the flow of water through the rock formation; a circumstance which will
be of great importance when the mines are worked deep enough to require draining, as it will
divide the lead-bearing rock into water-tight compartments, in the same manner as Jaulls iv
other miniug districts prevent the influx of water from one mine to another. Were this not so,
it would be impossible to keep the mines drained, even with powerful steam-engines,
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The ore thus found has been denominated float mineral ; incorrectly,
however, if by that term is to be understood ore which has been transported
from other distant localities to its present position. Drop mineral would
have been a more correct expression.

It is a remark made by geologists, that mineral veins generally occur in
proximity to the sources of subterranean heat ; and trap-dikes, toadstone,
greenstone, and other ancient volcanic rocks, frequently intersect metal-
liferous rock formations. In lowa and Wisconsin, however, careful exam-
ination and inquiry resulted in no discovery of any effects of voleanic action,
except only in the nrdulation and irregular dip of the rock ; and perhaps
in the existence of the fissures themselves, if their origin may correctly be
referred to dislocation—a doubtful point.

The symptoms of lead ore in Wisconsin are various and important.

Inasmuch as the ore is chiefly found in fissures, whatever indicates the
vicinity of a fissure may be considered as indicating also the neighborhood

step, or slight undulation, like this: (see sketch No. 9;) even if but small,
and not readily remarked, yet as indicating a slight slip from an internal
rent, it becomes a symptom of lead, which the experienced miner’s eye in-
stantly detects. For the same reason, a small longitudinal depression, or
miniature ravine, on a hill-side, may also be considered a symptom.

Again: sink-holes ranging either in an east-and-west or in a north-and-
south course are an indication. So also is a rank growth of vegetation in
a linear direction, especially of plants with deep-reaching radicals.

The discovery on the surface of fragments of calcareous spar (crystal-
lized carbonate of lime) is also an indication of lead, that spar being, as
already stated, the gangue of these lead mines ; but if found in large quan-
tities, as in the southern and western portions of the district, it is an unfa-
vorable sign, as indicating that the fissures are chiefly or entirely filled up
with this vein-stone, to the exclusion of ore.

The red appearance of the surface, indicating the ferrnginous clay in
which the mineral is often imbedded, may be considered an indication ;
though it is not so striking a feature here as in the Missouri lead region.
Indeed, the surface signs generally in the Wisconsin lead district are less
distinctly marked than in that of Missouri. In some of the spots most pro-
ductive in minerals, nothing appears but the rich black vegetable mould,
with occasional pieces of chert interspersed, and the rock showing itself
only occasionally in the cuts of the adjacent streams.

But, of all surface indications, the discovery of (so called) « gravel min-
eral,” (small pieces of lead ore,) in connexion with the crumbling and are-
naceous appearance of the adjacent magnesian limestone, is the most trust-
worthy. To this may be added minute dark specks distributed over the
rock, often assuming the form of delicate miniature ferns. -

The only coralline which I detected in the true productive lead-bearing
rock is a reticulated fossil, resembling the coscinopora sulcata of Goldfuss,
(See sketch No:¥0.) Its presence may be considered a good indication of
lead.  After a productive lode has once been struck, so uniform is generally
the direction of the crevice which contains it, that, by taking its bearing by
' compass, additional shafts may be sunk without “ prospecting,” and yet

with assurance of striking the lode, even though at considerable distance
from the first discovery.

of lead ore. Thus, when the outline of a hill presents a sort of bench, or . ..
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‘When a miner sets out in search of lead ore, he usually begins by what is
called “ prospecting ;” that is, on those spots where surface or other indi-
cations lead him to expect a discovery of ore, he commences digging holes
or sinking shafts, usually on the summit or the declivity of a hill. Should
he fail in the first attempt to reach gravel mineral, or to come upon any
signs of neighborhood to a fissure, he soon abandons the spot, and begins
to dig elsewhere. The ground in many portions of the lead district is found
riddled with such pits, called, in the language of the Wisconsin miner, |
“prospect holes.” Should he reach encouraging symptoms, or actually |
strike upon a vein, or upon detached pieces of ore ranging downwards, he |
continues his labor, often with very great profit.

When, after preliminary examinations, he decides to” sink a shaft, with
the view of striking a crevice, he is compelled, until he reaches the rock, to
wall up the shaft with logs. \

These shafts, of irregular form, usnally approaching a eylinder, are gen- |
erally from four to five feet across. Sometimes the rock is soft enough to
be quarried with hammer, gad, and pickaxe ; at others, it is found necessary
to blast it with gunnpowder.

T'he mode of descending is by means of a rope of raw hide, and a com-
mon windlass worked by one or two men. (See sketch No.8) By the|
same simple contrivance, the ore is raised to the surface. Sometimes, but |
rarely, ladders are used to ascend and descend.

When a miner is fortunate enough to discover a productive vein access-
ible {rom a hill-side, he forms a drift, and very conveniently conveys lhe!
ore out in wheelbarrows—of course, at a very trifling expeunse,

The shafts are sunk in this lead region to the depth of fifty, one hundred,
or one hundred and fifty feet. They are usually abandoned as soon as the
mine is inundated with water, unless the miner, by drifting (that is, work.
ing horizontally) until the external surface of the hill is reached, can readily '
drain the mine. Thereis but a single instance in the district where a mine
has been prosecuted after being flooded with water, which could not thus
be got rid of—namely, at Hamilton’s diggings, near the Peccatonnica, where
the mine is readily drained by a small steam-engine. The water in this
mine was struck at the depth of thirty feet, and the mine has been worked |
with profit thirty-five feet below that point. ;

In the deeper diggings, the damp (carbonic acid gas) sometimes accu-|
mulates in such quantities towards the boitom as to render it dangerous to
work. This happens chiefly in the hot months of summer; and at such
seasons the miners are frequently compelled to discontinue their labors.

The means of ventilation yet employed are very simple. A cloth funnel |
its upper portion so placed as to receive the breeze and deflect it into the
shaft, is the only contrivance.

The lead ore, which, with a few local exeeptions, is alone found or worked
in this district, is the galena, or sulphuret of lead ; the same species of ore
from which nearly all the lead of commerce is derived.

Oue of these local exceptions, however, is to be found at Mr. Brigham'’s|
mines, near the Blue Mounds, where carbonate of lead is raised in consider: |
able quantities along with the galena. This carbonate is also found in
other portions of the district. It is very easily reduced—more so than the
sulphuret, inasmush as the carbonic acid is more readily expelled than the

sulphur.
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~ The ores of this lead region are, in general, remarkably pure,* and free

- from adhering gangue. In a few localities, the sulphuret of lead is inter-

mixed with black jack, (sulphuret of zine,) and occasionally with carbonate
of zinc and oxide of iron.

The process for reducing the lead ore has of late been much improved.
Tnstead of the old log and ash furnaces, which consumed the best timber in
lavish quantities, cupola, blast, and reverberatory furnaces have been intro-
duced, which demand comparatively little fuel—an economy of vast impor-
tance in a country scantily timbered, devoid of coal, where wood is often
sold at five dollars a cord.

No. 11.
STATISTICS OF THE LEAD REGION.

fn proportion as I proceeded with the geological survey of the Wisconsin
lead region, I became more and more strongly impressed with its great
value and rich promise of commercial importance. This conviction urged
me to the task of carefully collecting and collating such facts as might sup-
ply materials for a comparison between the geological character of this re-
gion, and that of the richest lead district in Kurope—the Cross Fell country
of the north of England. That comparison has been briefly made in a
previous section of this report. So far as it goes, it is, in a pecuniary and
commercial view, hichly satisfactory ; for the strong similarity between the
two formations, furnishes an enconraging item in an estimate of the value
of the mineral tract now under examination.

But other and more direct proof of that value yet remains. The statistics
of this American lead region, so lately settled, so imperfectly known even
now, so inefliciently worked for lack of force, even in those locations where
a cursory survey had chanced upon rich lead veins—these statistics, uncer-
tain though they be, of a country so new and rude, impel us to the conclu-
sion that the Wisconsin lead region may compare, if not in present produe-
tiveness, at least in future prospects, with any other in the knewn world.

*The analysis of two average specimens of galena resulted as follows:

1st spec. 2d spec.

SOIphax . vvssohis R T s sesvisnessss 16.00 14.63
Hieelan oty ol I T e e e o 84.00 85.37
100. 00 100.00

The specific gravity of these ores is......... 7.52 Toll

In the reduction of sulphuret of lead, great care should be taken, while roasting, never to raise
the heat so high as to melt the ore. If the ore be melted before all the sulphur is expelled, it is
almost impossible entirely to get rid of the sulphur. Free access of air should be allowed du-
ring the roasting process, so as to furnish oxygen for the conversion of the sulphur into sulphuz-
ous acid, the form under which it must be expelled from the lead. The melted lead, on the con-
trary, should not be unnecessarily exposed to eurrents of air, which, in a state of fusion, rapidly
ox%dizes this metal.

he analysis of the carbonate of lead gave—

Carbonicacid . .0 eieiosarerbaionssasnnsensans cesserssasassrescnasncsss  16.00
Ovyeen 1oese i TR | protoxide of lead 77,62
Oxide of 10N ve vsenssseassas ydiee o ns v s s e b L AT s creesennaes  2.00
Insoluble residuum........... mte s e €4k atuigeio's o o o4 RIS seesrnresesansnesee 1,80
B ainaied slainis s e nsialen s sve s 00 seansen eoamiibnte st sawr ey kD0
Water of absorption......oceeevunens soines s suinialeins waie o ninaiias B 1.06
Lossiisesrrnnesnnnpenis PP o e covers meiubaomy 08

100.90

The speciigﬁc gravity of this ore is 6. 04.
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For a time my opinion was very unsettled as to the actual amount of
lead now anuually produced in the district. The merchants of Galena,
when the question was put to them, caleulated the total in Wisconsin and
1llinois (where about nine-tenths of the lead is made) at from fen to twelve
millions of pounds only. Mr. Legate, of Galena, formerly agent of the
United States to collect the revenue from the lead-mines, thought that a
full estimate ;_but I soon became convinced, even from a particular inquiry
as to the amount actually produced at a very few furnaces, that this was
far below the truth., I found, for instance, from actual returns, that the
lead turned out from the furnaces at three diggings alone, (to wit: the
Platteville, Snake, and Dubuque,) already exceeded ten millions of pounds.
An estimate of the number of miners, collected from the best sources, mul-
tiplied by the probable amount of lead raised by each, also showed that the
estimates made at Galena must fall very far short of the actual amount pre-
duced in this region.

Since my return, 1 have received several letters in reply to inquiries ad-
dressed to the most intelligent smelters throughout the district, "T'hese, and
the personal inguiries 1 made in the course of the expedition, enable me to
furnish, with considerable confidence, the following statement of the amount
produced at ¢hirty-four furnaces—not quite three-fourths of the whole num-
ber which are at present at work in the district :

Statement exhibiling the amount of lead made at the smelting furnaces in
lowa and Wisconsin Territories, and the northwestern portion of the
State of llinois, in the year 1839, as reported by the smelters themselves,
together with a list of the diggings from which each furnace is supplied.

y Smelters’ names. Amount of Species of furnace.
:2 lead made.
IN JOWA. Pounds.
1 | O’Farrell - - - - - 1, 000, 0060 | Blast.
2 | Waller - - B - - 1,000, 000 | Blast.
3 | Loramie - - - - - 600,000 | Cupola.
4 | Burton - - - - - 400, 000 | Blast.
(All supplied with ore from the Dubuque
mines. )
IN WISCONSIN.
5 | Parish - - - - - 6606, 000 | Water blast,
_ 6§ Terry - - - - - 200, 000 | 'Water blast.
(Supplied from Blue river and Centreville
mines. )
-7 | Brigham - - - - - 300,000 | Reverberatory
(Supplied from Blue Mound mines.)
8 | Governor Dodge - - - - 750, 000 | Cupola.
(Supplied from Dodgeville mines.)
9 | Horde - - - - - 400, 000 | Cupola.
&_Supplied JSrom Pedlar’s creek diggings.)
10 | O'Neal = - A - - - 700, 000
11 | McKim - - - - - 194, 610
12 | Jenkins - - - - - 243,000 | Blast.
(Supplied with ore from Mineral Point
mines. )
13 | Rowntree - - - - - 1, 000, 000 -
A4 | Morrison & Co. - - - - 500, 000
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STATEMENT—Continued.

Smelters’ names. Amount of Species of furnace.
Zé 3 lead made. ;
: Pounds.
15 | Vinecard - 1, 000, 000

(Supplicd with ore from the Platlerille

mines. )
16 | Craig - - - - - 1,314,000 | Blast.
17 | Taylor = - - - - - + 900,000 | Cupola.
18 | Ham & Co. - - - = 1, 300, 000 | Blast.
19 | Gays ' - - - - -

’ 700, 000 | Blast.
850,000 | Cupola.

20 | Marshall & Co. -
(Supplied from the Snake diggings.)

21 | Hamilton - - 400, 000 | Reverberatory.
(Supplied from Hamilton’s diggings.)

22 | Drummond - - - - 1,050,000 | Reverberatory.
(Supplied from White Oak spring mines.)

23 | Pilling & Gregoire - - - 720, 000

(Supplied from Whitesides or Stumpgrove
digzings 7)
= 720, 000

24 | MeNulty - - 3 e
(Supplied from the Shellsbuig diggings.)
= < 1, 502, 200 | Blast.

25 | Stahl & Keely -

(Supplied from Vinegar hill digeings, &e.
26 BrushP - - - " ?g 2 1, 260, 000 | Blast.
27 | Fuller - - - - 1,082,000 | Reverberatory.
28 | Comstock - - - - - 594, 000 | Cupola.
29 | Fanesworth & Co. - - - 205, 190
30 | Hooper - - - - - 750, 000 | Blast.
31 | Shaw - - - - - 720, 000
32 | Gear - - - - - 543, 400 | Cupola.
33 | Scales & Co. - - - - 700, 000 | Blast.

(AU supplied from diggings near the State

line.)

34 | Cheny - = 500, 000

(Supplied from .‘I;Jple river diggings.)
Total at 34 furnaces - - ol 24, 764, 400

In addition to the above, I have ascertained that there are at least twelve
other smelters, (probably more,) whose furnaces are either in full operation,
or doing an occasional business, namely: Meeker, on Blue river; Bailly
and Dowling, at Mineral Point ; Palmer & Co., at Platteville ; Smith & Co.,
near White-oak springs ; Champion, at New diggings ; Wann & Co., Patch
diggings; Binsinger, at Hardscrabble diggings; and Webb & Co., Green
and Cheny, near Galena.

From these I have no authentic returns, though I have taken some pains,
by letters and otherwise, to procure them.

Although many of them are doing a heavy business, yet they cannot,
perhaps, safely be averaged as high as those from whom we have actual re-
turns ; namely, at 725,000 1bs. each. It might be safe, and is probably be-
low the trath, to average them at half a million pounds each—making, for
the twelve, six millions of pounds. ¢

This, added to the amount in the foregoing table, gives as the total of the
lead produced in the year 1839, from the lead-mines of Towa, Wisconsin,
and northern Illinois, upwards of thirty millions of pounds.

This result was unexpected by me, yet cannot, I think, be far from the
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truth. The smelters, so far as I could judge, had no interest in deceiving
me, and appeared frank and candid in their statements.

Again : the number of miners in the district is variously estimated at from
two to four thousand; not employed, however, on the average, probably
more than half their time. The medium between the two estimates (say
three thousand) may be near the truth.

As to the average amount which each miner can raise per day, it is diffi-
cult to estimate it with accuracy. ‘

One of the most experienced miners and smelters in the district writes to
me: “T'wo men can raise something near five hundred pounds a day, from
veins of average richness. Two men Aave raised as much as twenty thou-
sand pounds a day from the richest veins.”

At McKnight’s diggings, near Mineral Point, three men (miners from
Cornwall, England) were seen by one of our party at work on a vein of
three inches thick, in the solid rock. This did not seem to be considered
much more than an average vein; and they were then raising,* on the
ave;;age, fifteen hundred pounds per day; that is, five hundred pounds
each.

It would seem, then, to be a very low and safe estimate to calculate each
miner’s daily work, on the average, at one hundred and fifty pounds of ore.

Now, supposing that of the three thousand miners estimated to be at work

in the district, one-third are engaged in ¢ prospecting ” and other unproduc-
tive preparations, and only two thousand actually employed in raising ore,
and that these two thousand work but one hundred and fifty days in each
year, we have the following result:

Each miner will raise, annually, twenty-two thousand five hundred
pounds of ore.

The two thousand miners will raise, annually, forty-five million pounds
of ore; and this, at seventy per cent., which is rather below than above the
average yield of the galena of this district, will give thirty-one million and
a half pounds of lead as the annunal produce of these mines.

If this should still seem an overestimate, I may add a few additional facts
which came to my knowledge regarding the yield of the Wisconsin mines.
Some of them are unparalleled in the history of mining.

From a spot of gronnd not more than fifty yards square, upwards of three
millions of pounds of ore have been raised.t :

A drift in Major Gray’s diggings, near Mineral Point,in a crevice twelve
feet wide, was filled in with clay and ore. When [ was there, nine cubic
yards only of the contents of this crevice had been excavated; and out of
that amount of excavated clay and ore, thirty-four thousand pounds of ore
had been obtained.

At the new diggings near the source of the west branch of the Peccaton-
nica, two men can readily raise two thousand pounds of ore a day, and
these diggings are not more than twelve feet deep.t |

*It may be remarked, that raising ore means not only excavating it, but also elevating it to
the surface of the earth.

t Communicated by Mr. Drummond, of White Oak springs, one of the most experienced
miners in the district; to whose kindness I am indebted for much valuable information.

| The facility with which, in some locations, ore can be raised, is remarkable. T'wo boys, of
twelve and fourteen years old, were seen by, us, near Mineral Point, at work, with a tiny wind-
lass and bucket. They had earned a.hundred and fifty dollars in the last six months, though
the com£mned of having had “no Juck !” in striking a productive lode. ;

ere the difficulties ang labor and expense of raising the ore as great here, as they now are in

the mining countries of Europe, I doubt whether, in the entire district, a single mine would at
present be found in successful operation.

TETIEST S
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At Hamilton’s diggings, in township two, and range five east, of the fourth
principal meridian, from two and a half to three million pounds of ore were
raised from a four-acre lot, working to the water, which was to an average
depth of twenty depth,

In township one, range one east, of the fourth prineipal meridian, five thou-
sand pounds of lead ore have been regularly raised per day by two men.
On section seventeen of this township, ten thousand pounds have been
raised by two men in a day. At Shaw & Gennett’s diggings, on sec-
tion twenty-eight of this township, fifteen thousand pounds have been raised
by two men 1n a day. On the northeast quarter of section thirty-one of
this township, two men raised sixteen thousand pounds in a day. On
the northeast quarter of section twenty-one, and the southeast of section
thirty-two, two men raised regularly three thousand pounds a day. On
the southwest quarter of section thirty-twe, a lode excavated horizontally
from the face ofa cliff to a distance of only one hundred and fifty yards, yield-
ed a million pounds of ore, which was carried out in wheelbarrows.  And
on-the northeast quarter of section twenty-eight, ten million pounds of ore
were raised from a single lode, hardly extending across the quarter section.”

These particulars were obtained on the spot, from the miners themselves,
by one of my sub.agents.

In the above township there are seven furnaces at work., They proba-
bly average, in their turn-out, with the furnaces of which the produce has
been given above. If so, this township alone produces annually more than
five million pounds of lead.

An experienced smelter from an adjoining township writes to me, in re-
gard to the above township : « There are about one hundred and fifty miners
generally at work on that township ; but I suppose a thousand might find
profitable employment.” .

In the Snake diggings, not extending over more than a township, the
number of miners was reported to me at about four hundred. Their prod-
uce is probably greater than that of the township just alluded to.

Upon the whole, I cannot. resist the conclusion that the foregoing esti-
mate of the amount of lead now produced in this favored region is as like-
ly to be below as above the truth.t

_ " Some of these rich lodes sell for very high prices. Thomas Harrison struck a valuable lode
in the Dubuque district.  After raising ore to the amount of ten thousand dollars, ke then sold a
tract of ten acres, comprising the lode, for sixteen thousand dollars, to Messrs. Jones & Kilburn.
From this small lot, these gentlemen cleared thirty thousand dollars, over and above the sixteen
thousand dollars of purchase-money.

{ Mr. Legate informed me that the produce of the Wisconsin (then called Fever river) and
Missouri mines, from the year 1823 to 1829, was as follows. As a government duty was
theg lle]‘.vied on lead, this statement (based on the smelters’ returns) cannot be imagined to ex-
ceed the truth : :

Year. Fever river mines. Missouri mines.

1823 - - - - - 335, 130 pounds.

1824 - - - i : 175,990~ «

1825 - I g % : 664,530 380,590 pounds.
1826 - 5 & - § 958,842« 1,374,962 “
1897 e 5 Z 2 : 5,182,180  « 910,380
e 2 : 3 2 11,105,810  « 1,205,920«
1899 . i BT s 13,343,150 <« 1,198,160  *
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If, then, we assume the annual amount of lead obtained at thirty millions
of pounds, we are furnished with the data of comparison between the prod-
uce of this region and that of the mining countries of Kurope.

The amount of lead produced in the island of Great Britain, in the year
1828, was, according to a statement made by Mr. Taylor, in his ¢ Records
of Mining,” as follows :

North of England mines - v 3
Derbyshire and Shropshire - 2 %

56,070,000 pounds.
10,080,000

Devonshire and Cornwall - E - - 4,200,000 «
Flintshire and Denbighshire - - - 25200000 «
Scotland - - - - - - 2,100,000 - «
Ireland, Isle of Man, &e. - - - - 1,050,000 «

Total Great Britain and Ireland - - 98,700,000" ¢

The exact amount of lead produced in the rest of Europe I have not, in
my library, the means of ascertaining. Bat, in an article on lead, with
many statistical details, given in the Penny Magazine, it is stated that « Eng-
land produces, annually, nearly three times as much lead as all the other
countries of Europe put together.” This would make the annual produce
of the rest of Europe about thirty-three millions of pounds.

If these data be accurate, it follows : 1st, that the Wisconsin lead region
already produces nearly as much lead as all Europe, with the exception of
England ; and 2dly, that it produces nearly one-third as much lead as Eng-
land, hitherto the great miner for the civilized world.

If such be its actual preduce, it is difficult even to set a bound to its ca-

bilities. A thousand obstacles have hitherto opposed its progress. The
unsettled character of the country—some of its land not yet in market, and
much of the rest engrossed by speculators ; the migratory habits of the set-
tlers ; until within a few years, the Indian disturbances ; and, more recently,
the temptations offered by the high wages given in Illinois to laborers on
the public works of that State : these, and many other causes, have deranged
the regular working even of proved mines, and greatly retarded the discov-
ery of others.

I have already quoted from a letter of an experienced miner, who, after
stating that a hundred and fifty men were employed in a certain township,
adds, “a thousand might there find profitable employment.”.

Another gentleman, writing to me from Blue river mines, (where proba-
bly the number employed does not exceed that engaged on the above town-
ship,) remarks : ¢“ There are mineral lands sufficient, already proved as such, |
to engage profitably a thousand more men in this section of the Territory.”

But again : this expedition has furnished data regarding the depth and |
durability of the mines, more trustworthy than the mere opinions of any in-
dividuals, however intelligent and experienced. In the southern and western |
portion of the district, the lead bearing rock, by Dr. Locke’s observations,
has attained to a thickness of upwards of three hundred feet ; gradually be-
coming thinner as it approaches the northern limits of the district. Now, |
even in that northern portion where it is thinpest, the mines are not yet,
in any instance, exhausted. It may be safely inferred, that, in the south |

and west, the supply is, for many years, if not for ages to come, inexhaust-
ible. |
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Upon the whole, a review of the resources and capabilities of this lead’
region, taken in connexion with its statistics, (in so far as it was possible to
collect these,) induces me to say, with confidence, that fen thousand miners
could find profitable employment within its confines.

If we suppose each of these to raise daily one hundred and fifty pounds
of ore, during six months only of each year, they would produce annually
upwards of one hundred and fifty million pounds of lead—more than is now
furnished by the entire mines of Europe, those of Great Britain included.

This estimate, founded (as those who have perused the foregoing pages
will hardly deny) upon reasonable data, presents, in a striking point of view,
the intrinsic value and commercial importance of the country upon which
I am reporting ; emphatically, 1k LEAD REGION oF NORTHERN AMERICA.

1t is, so far as my reading and experience extend, decidedly the richest in
the known world. g Ay e 89,4y 3FLED ppoeal?

el £ 07 5
COPPER ORE, >~ /0,8 G 170 «

The copper ore of Wisconsin Territory forms an item in its mineral
wealth, which would be considered of great importance, and would attract
much attention, but for the superior richness and value of the lead, the great
staple of the Territory.

"This ore occupies, 1n the district under examination, the same geological
position as the lead ore. It originates in the fissures of the cliff limestone.
it has been spoken of, very incorrectly, as “float mineral ;” as if] like the
fragments of native copper sometimes found in the diluviam of Western
America, it had been conveyed to its present situation from a distance.
This our examinations have disproved. Discoveries of copper ore have
indeed been made on a sloping hill-side near Mineral Point, within three or
four feet of the surface ; and there the ore was found disseminated and im-
bedded in au ochreous earth.” But on following this deposite to the oppo-
site side of the ravine, (on section twenty-two, township five, range three
east of the fourth principal meridian,) the copper ore was traced into a crev-
ice, and a regular vein has there been worked to the depth of thirty or forty
feet. 'The pieces of copper ore raised on this spot commonly weighed from
a few ounces to ten or twelve pounds; and one mass thence procured was
estimated at five hundred pounds. g

The course of this copper vein is from southeast to northwest; and if
this line be produced either way, from the discoveries at Mineral Point, it
will strilke, almost exactly, the discoveries of copper ore northwest on Blue
river, and southeast on the Peccatonnica—a proof that the copper ore is not
a superficial and vagrant deposite, but exists in veins of uniform bearing ;
and that these veins are continuous, and in all probability extensive.

It is found in several localities in sufficient abundance to repay well the
labor of the miner. If there were a steady demand for copper ore in‘the
Territory, the miners could afford, as I was informed by themselves, to raise
copper ore at the same price as lead ore—namely, from one and a half to
two cents per pound. It would be in good demand, and be extensively
raised, but for the capital and skill necessary to reduce it ; which are both

——

*This earth frequently contains particles, more or less numerous, of copper ore, and is then
]‘J;Gpulariy termed ¢ gozzin,” and employed as a flux in the copper furnaces. The gozzin of

tﬁconsin yields, by analysis, from 6'to 9 per cent. of pure copper—a large per-centage for
such ore.
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far greater than the lead-smelter requires ; and, also, but for the scarcity of
fuel. The copper ore of this region compares very favorably with the
Cornwall copper ores. An analysis of a selected specimen of the besi
working Cornwall ore, and of three average specimens of Wisconsin ore,”
showed that the latter contains from a fifteenth to a third more of copper
than the former.

The Wisconsin ore is of a very uniform quality. There was shipped
from Ansley’s ground, within a mile of Mineral Point, in the yeat 1838, to
England, fifty thousand pounds of ore; which yielded (according to the
statement of one of the gentlemen who shipped it) over twenty per cent. of
pure copper. The average produce in the copper-mines of Cornwall may
be stated at eight per cent.

There have been raised, at the Mineral Point mines, upward of 2 million
and a half pounds of copper. At Ansley’s copper furnace, one hundred and
thirty-five thousand pounds of this was smelted ; which yielded, “in a very
imperfect smelting furnace,” twelvé thousand pounds pure copper, or about
nine per cent. Mr. Ansley stated that he had not been able to procure a
smelter acquainted with the mode of reducing copper ore; and it is impos-
sible to say what the per-centage might have been, had the reduction been
conducted with skill, and in a well-constructed furnace.

The Wisconsin copper veins may rank among the most important that
have yet been discovered in the mountain limestone formation. European
copper-mines in that geological group (as in Staffordshire, England,) usu-

* Comparative analysis of three AVERAGE specimens of the solid copper ore from Wisconsin, and one
specimen from Cornwall of what is there considered the BEST qualily of copper ore.

|
‘Wisconsin. i Cornwall,
" o
1st spec. | 2d spec. | 3d spec. | Specimen.
COPPETsncanensesssrrasnssnes 23.0 24.32 35.7 21.60°
Carbonie acid..... 8.0 8.20 10200 B Jiandvidn
Combined water 9.0 9.10 T ottty
‘Water of absorption....... e 2.0 2.00 Siaista wi e 2.00
IXON: . s si v ssiuanss R A T 26.5 23.00 157 28.38
OXPEEN «vvvieerecnnnarnnes R A 9.8 12.00 7.0 Vs e
Sulphur .. . i e s i e TR deaananh 51l 4.00 8.0 24.50
Silexpsenne L L AR S R TR i 5.9 7.50 13.0 12.70
Residuum left after the above substances were
separated, composed of lime, magnesia, with
about 1 per cent. of alkali, and a trace of
aluming . ... AR DR e A 10:2 8.00 a trace. 10.00 §
LBne .. .o < rmpeae A, ORI RE S 0.5 i L 0.32
100.0 | 100.00 100.0 | 100.00 [

Specific gravity of Wisconsin ore from 3. 692 to 31866.
Do. Cornwall  do.  3.564 to 3.595.

If we consider the earthgr residuums as accidental, it appeafs from these analyses that the |
C of sulphuret of copper (probably a di-sulphuret of copper) and sul- |
phuret of iron; and that the Wisconsin ore is essentially a hydrous di-carbonate of copper, (the |

Cornwall ore is a compoun

malachite of mineralogists,) composed of one atom carbonic acid, two atoms oxide of copper, and

one atom of water, with a variable admixture of the oxides of iron, and little sulphuret of iron. |
In the third specimen there a%pears to be but little admixture of oxide of iron; that being re- |

placed by a small per-centage of sulphuret of copper.

t
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ally yield very sparingly. Cornwall, which is the greatest copper country
in the world, is composed entirely of crystalline, and the lower stratified
rocks, chiefly slate, associated with granite and porphyry. The celebrated
Pary’s copper-mine, in the island of Anglesea, occurs in a mountain com-
posed of primary slate. ¥

This may seem an argument against the probable produgtiveness of the
‘Wisconsin copper-mines. * Yet the formations in this western hemisphere
are on a scale so extensive, compared with those in most parts of Eurepe,
(witness a single coal-field equalling Great Britain in area,) that such an
argument must be received with many qualifications. In addition to this,
the indications in Wisconsin, as far as they have been observed, and the
analysis of the ore, afford strong presumptive evidence that capital and
skill alone are required to render copper-mining in this district, at least for
some time to come, an advantageous and profitable adventure.

One of the difficulties which here occurs in reducing the ore—namely,
the lack of fuel—is common to the richest copper countries in Europe.
The Cornwall copper ore is conveyed partly to Swansea and other portions
of Wales, and partly to Liverpool, to be smelted in a coal region; and the
same vessels which thus convey the léss bulky material to the more bulky,
(the ore to the fuel,) return laden with coal to supply the numerous and
powerful steam-engines required for draining and other purposes at the
Cornwall mines. And thus, in Wisconsin, if copper ore be raised in gquan-
tities, it may be necessary to convey it south to the margin of the great Illi-
nois coal-field —say to the mouth of Rock river. This would require a
land-carriage of from ten to thirty miles, and a water-carriage of about one
hundred. The Cornwall ore is transported to a greater distance than this.

It may be added, as an additional fact whereby to estimate the value of
the Wisconsin copper ore, that, in some of the European copper-mines,
“the ore does not contain above three per cent. of pure copper, and yet it
pays for working.” Also, that in some of the Cornwall mines, the ore is
worked profitably at a depth of more than two thousand feet *from the
grass,” as the phrase there is.

Finally, the Wisconsin copper ore derives additional value in conse-
quence of being found in the vicinity of, and often in the same mine as,
productive veins of

ZINC ORE.

This ore, found both in Iowa and Wisconsin, usually oceurs in the fis-
sures, along with the lead. 1t is chiefly the electric calamine—the carbo-
nate of zinc of the mineralogist. Though a solid ore, it has an ochreous.
earthy aspect, often resembling the cellular substance of bone: hence it is
familiarly known among the miners by the name of “dry bones.”

Notwithstanding its intrinsic value, which will before very long be duly
appreciated, it is at present an object of especial aversion to the miner of
fowa and Wisconsin. It frequently happens, in both Territories, that the
lead ore in a fissure gradually diminishes, and eventually is entirely re-
placed by this zinc ore ; or, as the disappointed workman, sometimes with
a hearty curse, not very scientifically expresses it, “the dry bone eats out
the mineral.”

At some of the diggings, large quantities of this carbonate of zinc can
be procured. Thousands of tons are now lying in various locations on the
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surface, rejected as a worthless drug—indeed, as a nuisance. It is known
but to a few of the miners as a zinc ore at all. An analysis* of this ore
proves it to be a true carbonate of zine, containing forty-five per cent. of
the pure metal.

Sulphuret of zinc (sometimes called blende, and, by the English miner,
“black jack ")¥s also abundant in the Wisconsin mines. It contains from
fifty-five to sixty-five per cent, of zine, but is more difficult of reduction
than the calamine.

Sheet zine is becoming an article of considerable demand in the market,
for culinary purposes, and as a covering for valuable buildings, instead of
lead. But the chief consumption of this metal is in making brass, well
known to be a compound of copper and zine. In this process, the carbo-
nate of zine, previously calcined, is mixed with charcoal and granulated
copper, and then exposed to a suitable heat. The common brass imported
from England contains upwards of thirteen per cent. of zine ; that of Paris,
a little less; and the fine brass of Geneva, used in the nicer parts of watch-
making, contains as much as twenty-five per cent. of zinc.

Large quantities both of copper and zine are now imported from Furope
into the United States, to supply the continually increasing demand for
brass. It is not improbable that the district now under consideration
might furnish of both metals a sufficient amount, at least for many years
to come, to supply the entire United States with brass of home produce
and manufacture,

Of zinc, at least, there is assuredly a sufficient supply, not only for that
purpose, but also for exportation. All the zine now produced in Great
Britain is trifling in quantity, and quite insufficient for the demand; so
that a large quantity is imported annually into that island, chiefly from Ger-
many and Belginm. The importation of zinc into England, in the year
1833, exceeded six millions and a half of pounds—a fact which may give
us an idea of the importance of this metal as an article of commerce.

Among the productive mineral resources of Iowa and Wisconsin, the at
present despised zinc ore may claim no contemptible rank.

IRON ORE.

The iron ore of this district is of excellent quality, and in unlimited
abundance. 1 explored, a few years since, in company with Professor
Troost, geologist of Tennessee, the iron-mines of that State, which already
furnish iron to a considerable portion of the western States. And though
T have seen no proof that iron exists in lowa and Wisconsin, in deposites

*Resulting thus—

Carbonie asid s oime catvivie s daies v e asaii el e ele SR RN ST v A 31.00
L G R R N P O T O RN PR N ) s e W D 56.70
11 AP g e e A b L S BIDIE] A s iy B O
Qide 0F dron!dad Sl divais i A SRR e T S ey P10 00
Alumina....... s S SRR i S R St SRR R R R« B 5.00
‘Water absorbed afier pounding.....oveevss R e Ewisia et g A st 1.00
L3 [ R L U iy s P S o S aialate mSR e e o e ch .30

00.00

Or, if the iron, alumina, and silex be regarded as accidental mixtures, the ore is an anhydrous
carbonate of zine, composed of one atom of carbonic acid, and one atom of oxide of zine; or, as
it is sometimes called, electric calamine. It contains upwards of forty-five per cent. of metallic
zinc. Its specific gravity is from 3.77 to 3.89.
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as extensive as in Tennessee, yet the locations of iron ore are as numerous,
and the quality of the ore, in general, is as good.

In some of the townships, especially in the # Missouri limestone,” on the
Wisconsin river, iron ore was found scattered in innumerable fragments
over the entire surface, and of a quality so rich as to be crystallized in much
perfection. Near the Mekoqueta, my sub-agents reported the discovery
of large mas8es of iron ore, occurring over a very considerable district of
country. The reports and specimens from that portion of the district in-
duce me to believe that there iron ore can be fonund, on the surface alone,
sufficient te supply several iron-furnaces for yen.< (o come.

Some of the specimens from these localities are tue richest and most beau-
tiful variety of pipe-ore I have ever seen, exhibiting a miniature resem-
blance to the busaltic columns of Staffa, or the Giant’s Causeway. £

Much of it is the /ematite, the purest and most productive form of the
hydrated brown oxide.* <

In many of these locations, where iron ore is found in abundance, fuel,
water-power, and the limestone for flux, are at hand. In the northern por-
tion of the district, however, the scarcity of fuel presents a serious obstacle
to the establishment of productive iron-works. :

In Dr. Locke’s report, under the head « magnetical mode,” will be found
an interesting account of a remarkable magnetical phenomenon, which
seems to indicate the presence of some encrmous mass of iron, or (if the
expression be allowed) some “subterrancous iron-mountain,” which may
resemble, except in position, that of Missouri. The locality indicated is on
the Wapsipinecon; and the axis of this node, as Dr. Locke’s chart shows,
is near the line dividing townships eighty-two and eighty-three, and about
six miles west of the fifth principal meridian.

The utility of magnetical observations on the dip and intensity of the
needle, as an indication of the presence of protoxide of iron, and perhaps,
also, of great masses of the brown oxide, is indisputable ; and I consider
myself fortunate in having been able to add to the other materials whereby
to decide the value of the various locations of mineral lands in this district,
the delicate and varied experiments of Dr. Locke.

The variation-chart appended to that gentleman’s report shows a striking
difference in the variation of the needle within a very short distance; and
the greatest variation corresponds, in a remarkable manner, with the best
locations of iron ore of which actual discoveries.were made. If from this
' we may conclude that the variation is increased by the presence of large
masses of ore, the above chart would usefully guide a further examination
after the localities of iron ore in the district. It must, however, be remem-
bered, that it is the protoxide which chiefly acts upon the needle, and that
the same phenomenon may possibly be caused by comparatively small veins
of that variety, as by a large mass of the brown oxide.

The richness of the iron-veins in this district cannot be correctly known
until mines shall actually be opened ; which has not yet been done in any
part of it. But more encouraging or more numerous surface-indications
of an abundant supply of this useful metal can hardly offer themselves to
the notice of the geologist. In a country more thickly settled, and with
skill and capital to spare, these would speedily cause and justify the em-
ployment of whole villages of workmen.

*These ores of iron yield from 40 to 60 per cent, of the metal.
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To incidental causes alone, and not to any natural deficiency of mate.
rial, must be attributed the custom of importing annually from England,
into this country, millions of dollars worth of iron for railroads and other
purposes. Enormous as is the produce of Great Britain’s iron-furnaces,
(amounting, in 1833, to fifteen hundred millions of pounds,) we might ri-
val it in America. How little here in the west, at least, we have hitherto
improved our natural resources in this branch of commerce, is proved by
the thousands of tons of rich iron ore which lie, unappropriated and useless,
scattered over the Territories of Iowa and Wisconsin.

COAL.

An inspection of chart No. 3 will show how the great coal-field of Illi. |
nois extends its northwestern margin over ten or twelve townships of the
district, chiefly on the western side of the Mississippl.

One seam of coal only was discovered cropping out west of the Missis-
sippi ; and that was of indifferent quality, lying in the north half of section
twenty-seven, township seventy-eight, range four east of the fifth principal
meridian, on Duck creek. Several were found in the tongue of land which
lies in the fork between Rock river and the Mississippi: one of them from
five to six feet in thitkness. The quality,of this last is fair; and, in pro-
portion as the coal-diggings extended, the quality improved.*

Several good seams of coal show themselves south of the district, within
a short distance of its southern boundary; and there is no doubt that any
required quantity of this fuel may be procured at no great distance from
the mouth of Rock river, which stream enters the coal-field about 23 miles
above its mouth, and has several good seams exposed in the banks.

*An analysis of two average specimens of coal—one from Duck creek, the other from the
eastern bank of the Mississippi, near the mouth of Rock river—resulted as follows :

Ezamination of the Duck creek coal, from the novthwest quarter of seclion twenty-seven novth, range
Jounr easty of the fifth principal meridian: two feet exposed.

BDEOIICTERAVILT L s v e v siesissnn s nnunsnns vias s csfunensinerssvasesiosnssinsns, laDl

Volatile matter . v vesvsovnssesss
Carbon in coke, ..
“Yellow ashes,,...

/

7

100 grains of nitrate of potash required 24 grains of this coal for complete decomposition.
Calculating the amount of pure carbon necessary to decompose 100 grains of the same nitre at
12 grains, this would indicate about 50 per cent. of carbon, and leave about 42.5 of bitumen and
volatile gases.

Examination of the Rock river coal. * *

e LT R L AN e A A Loy
T R S R R e o445
B0 Ih colh el st e s e et e aias 250 BT e bisiart s o ohasdael o AOVD
G T (R o R T SR T T F TR S O RS R e L T e e T

100.0

_ 100 grains of nitrate of potash required 24 grains of this coal for complete decompositian,
indicating about 50 per cent. of charcoal, and about 30 per cent. of bitumen. This coal resem-
bles the slaty cannel coal in its composition,
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The ¢oal in this vicinity is sure to become valuable, and to be in great
demand, for the reduction of such ores (especially copper ores) as are raised
in those portions of the district which are deficient in timber. Some town
in this neighborhood, or a little farther south, is destined to become the
Swansea of Wisconsin, and to receive, in its numerous furnaces, the rich
produce of the prairie mines from the north and northwest.

SALINES.

Throughout the western States generally, no productive salines are found
below the true coal-measures. They commonly occur in some of the lower
members of the coal formation, especially in the white sandstones lying
within that formation, and at no great distance from its margin. Such are
the well-known saliferous rocks on the Kenhawa and Muskingum.

As soon, therefore, as the character and extent of the geological forma-
tions in the district were ascertained, I ceased to expect the discovery of any
productive salines, except, perhaps, in the extreme southern corner of the
tract, where the great coal-field of Illinois stretches its lowest members over
a few townships. )

Every surface-indication confirmed my expectations. No salt-springs,
not a single salt-lick, no variegated shales, not one of the usual indications
of salt, were discovered. Even in the southern townships, within the coal-
formation, the thickness of the strata is so inconsiderable that the chance is
very slender of reaching profitable brine. Salt, therefore, cannot be reckoned
among the productive minerals of lowa and Wisconsin. It may, probably,
be obtained along the head-waters of the western and northeastern tributa-
ties of the 1llinois river.

BUILDING STONE.

I was for a time in doubt in regard to the value of the Wisconsin lime-
stone as a building material. Where it has numerous nodules of chert
- distributed throughout its mass, it weathers unequally, the nodules-become
detached, and its beauty and value as a building rock are much lessened.
* This occurs chiefly in the superior portion of the upper beds ; that is, over

the southern portion of the surveyed district. ;
~  Much of the limestone that is taken from the diggings crumbles, also, on
" being exposed to the weather ; yet a portion of the formation will yield
~some of the best quarries in the world, and several excellent ones are al-
ready opened ; for example, on the Sinsinnewa mound ; at Mineral Point;
at the Four Lakes ; and (but not so good) on the Peccatonnica. This ex-,
cellent building stone chiefly oceurs in the lower portion of the upper beds
of the cliff limestone ; and, also, in the lower beds of the ¢ Missouri lime-
stone.” It is of a beautiful uniform light.yellow color, compact, fine-
~grained, sharp angled, capable of receiving a handsome finish, and, if well
selected, calculated to endure, uninjured, for ages. Itis very readily quar-
led in sqnare blocks from six inches to a foot in thickness ; can be obtained,
lowever, donble or treble that thickness, and of any required horizontal
xtent. The labor of quarrying is light, in consequence of the rock being
Xposed in cliffs, so as to preclude the necessity of excavation.
In a recent geological notice from England, it is stated that Mr. De la
eche, in conjunction with Mr. Barry and the veteran father of English
Eeology, (William Smith,) had been intrusted by the British government
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with the care of selecting the material of which the new houses of Parla-
ment were to be constructed ; and after a tour made in the course of last
year for this express purpose, to the points where the best building stones
were supposed to be quarricd, they made choice of the magnesian lime-
stone of Yorkshire, remarkable for the durability of its colar, texture, and
sharpest forms, as exemplified in the noble old churches of that country.
But this magnesian limestone of Yorkshire, thus selected by some of the
most experienced geologists if the world as the best building stone in Eng-
land, is, as we have already shown, if not the equivalent of the cliff lime-
stone of Wisconsin, a rock very closely resembling it. 'T'he inference is,
that some of the strata of the cliff limestone of Wisconsin may be expected
to furnish building materials of a quality the most superior.

The canal engineers on Rock river complained much that they could
find no durable building stone, having quarried in the whife limestone which
occurs at the margin of the great coal-field. This rock (at that point, at
least) is little suitable for building purposes. Had these gentlemen ascended
the Mississippi to the high land above the Mekoqueta for material, they
would have found quarries of the building stone above described, and their
locks might have bid defiance to the ravages of time.”

Near Iowa city, and in several other localities along the junction of the
cliff limestone and the coal-measures, occurs a white limestone, which
must not be confounded with the above. It is capable of regeiving a good

« polish ; and, being studded with a beautiful fossil coralline; (the siylina of

Lesueur,) forms a pretty variegated marble. (See sietch No. 1) One of
my sub-agents found a settler building his milk-house of this showy mate-
rial, in which the cyathophyllum of Goldfuss was intermixed with the sty-
lina. Its value as a marble may be considerable, should it be obtained in
blocks of sufficient size. In polishing, however, the organic structure of
the coralline causes cellular imperfections on its surface.

MILLSTONES.

In section twenty two, township eighty-nine, range three west of the fifth
principal meridian, the United States surveyors had reported a “ millstone
quarry.” There seems, however, to have.heen no better foundation for this
report than the presence of some granite boulders, very numercus on the
northern portion of the eastern boundary of the district, and also through-
out the western ranges of Iowa. These erratic bonlders constitute a pecu-
liar featpre in the prairie scenery, and are often of great size. One was
reported to me by a sub-agent, somewhat indefinitely, as being “as large

‘as a steamboat.” A smaller one, afterwards measured, was eight feet high,

and ninety feet in circumference. They are composed of granite, green
stone, porphyry, and other primitive rocks.t

* Even within a much shorter distance, lo wit, at the mouth of Quarry creek, where the
eliff limestone first makes its appearance in bluffs on the Mississippi river, (on the southwes!
quarter of section 26, township 79 north, range 5 east of the fifih principal meridian,) they
might have found very good building material. This rock, in ils external appearance, much
resembles freestone, and was reported to me as such by my sub-agents, If it was seen by the
1llinois engineers, they may possibly have rejected it from a similar error. Analysis, how-
ever, proves it o be a true magnesian limestone,

+ They are much more frequent towards the heads of the streams, than they are near the
Mississippi river. In crossing the line between ranges seven and eight of the fourth principal
meridian, they commence very abruptly, and are found in great numbers, and somelimes of
very large dimensions,
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Similar boulders, in the State of Illinois, are, in default of more suitable
materials, sometimes employed to make millstones; but the labor of the
manufacture from these primitive rocks is very great, and a “ millstone
quarry” of such a character cannot be considered of valne.

In the course of a geological reconnoissance of the State of Indiana,

(which, as geologist of that State, I had, two years since, occasion to male,)
1 found good millstone quarries in a rock formation which is the equivalent
of that of Wisconsin, and I had hoped to make similar discoveries in the
course of this survey; but I have seen no rock, either in Iowa or Wiscon-
sin, which combines hardness and porosity enough to render it suitable for
this nseful purpose.

OTHER MINERALS.

No minerals of much value, except those described in the precedig sec-
tions, were detected in the district.

Chalcedony, agate, jasper, and cornelian were found, but not in great per-
fection,.

Oun the southwest quarter of section seventeen, township eighty-four,
range five east of the fifth principal meridian, in the Mineral Point and
Blue river lead-mines, besides several other localities, was found a white
rock, which, by disintegration, forms a white plastic material used in the
manufacture of porcelain: it is a hydrate of silica, containing a small per-
centage of alumina, and is similar to that substance which forms what are
misnamed the “chalk banks,” below Cape Girardean, Missouri. If obtained
in sufficient quantities, it would be of value in the manufacture of porcelain ;
but I failed to discover any extensive or continuous stratum of this mineral.
It has too large a per-centage of silex, and too little alumina, to rank as a
true kaolin.

No appreciable quantity of silver was discovered in any of the ores of
lead subjected to analysis; neither was any sulphuret of silver (as it occurs
in the lead mines of the Hartz) found in this district.”

In one or two specimens of galena, vestiges of arsenic were detected.

Little or no antimony is found in combination with the lead ore of this
district; a circumstance which increases the value of the ore, for lead ore
contaminated with antimony is of difficult reduction.

At McKuight's diggings, at Mineral Point, there occurs along with the
galena the “black-lead ore” of the mineralogist, which is the carbonate of
lead with a small admixture of sulphuret of lead.

Crystals of the sulphato-tri-carbonate of lead have been obtained from
ome of the diggings in Wisconsin.

Manganese, a metallic oxide, useful in various manufactures, was found
but not in a pure form, nor in very large quantities) among the earthy ma-
erials in the fissures of the cliff limestone.

In some of the richest lead-mines, very fine specimens of crystaltized iron
yrites are associated with the sulphuret of lead—some of it (capillary py-
ites) brilliant and delicate beyond any I had ever before seen. It is com-
osed of fasces or clusters of silk like threads, of a pale golden-yellow color,
hich may be readily separated with the point of a knife.

*QOres of silver are rarely, if ever, found in this geological formation,

e
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SOILS,

An item in my instructions required me to report “such facts as will
serve to convey some idea of the value and productiveness” of the district
under consideration.

In obedience to this instruction, I have analyzed, with care, the soils of
Towa and Wisconsin; and the result of this analysis, extended to fifteen
different specimens selected from the various parts of the district, is truly re-
markable.

It is a common, and usually a correct remark, that mineral regions are
barren and unproductive. “If a stranger,” as Buckland has well expressed
it in the opeuning to his Bridgewater Treatise, “if a stranger, landing at the
extremity of England, were to traverse the whole of Cornwall and the north
of Devonshire, and, crossing to St. David’s, should make the tour of all
North Wales, aud passing thence through Cumberland, by the Isle of Man,
to the southwestern shore of Scotland, should proceed, either by the hilly
region of the border counties, or along the Grampians, to the German ocean,
he would conclude, from such a journey of many hundred miles, that Brit-
ain was a_thinly-peopled, steril region, whose principal inhabitants were
miners and mountaineers.”

Not so the traveller through the mining districts of western America.
These afford promise of liberal reward, no less to the husbandman than to
the miner; and a chemical examination of the soils gives assurance that
the promise will be amply fulfilled.

The mode of analysis adopted was, in its general features, the same
which has been recommended by Dr. Dana, of Lowell, and adopted by the
geologist of Massachusetts. 1 have carried it out, however, in regard to the
salts found in the most interesting specimens, into more minute detail thar
that simple and practical, rather than rigidly accurate, mode of analysis pre-
supposes.

The following table, with the appended notes, exhibits, with sufficient ac- |
curacy for practical purposes, the proportions of organic and of earthy mat-
ter, the per-centage of saline ingredients, and the specific gravity of each
specimen of soil. The specimens were selected from the different forma-
tions—chiefly, of course, from the cliff limestone; they were taken from |
about six inches below the surface, and, with a single exception, (No. 13,)
from wild lands. They may be considered a fair average of the virgin
soils of the district. /

Y



lowa and Wisconsin soils.
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Wisconsin suils. i
1 | Prairie valley soil from cast half of township 5 | 6.5 | 6.0 | 6.0 | 3.0 protand per-oxide of | 1.0 chiefly oxide of iron. | 0.0 | 75.0 | 1.30
north, range 6 east of the 4th principal meridian. { iron, lime, and mag-
{ | nesia. -
2 | Section 34, township 4 north, range 4 east of the 4th 0.6 3.0 0.3 { 0.9 lime, and a trace of | 0.8 " -1 1.0{93.0 2.32
principal meridian. magnesia.
3 | Northwest quarter of section 15, township 5 north, 4.5 5i58 6.0 | 2.0 - -11.0 - -1 0.0} 80.0 1.44
| range 1 west of the 4th principal meridian. |
4 | Northeast quarter of section 7, township 2 north, | 2.5 | 5.0 | 5.0 |2. 1.5 muriate of lime, | 0,7 - ~{ 0.0 840/ 1.8
range 1 east of the 4th principal meridian. | atrace of magnesia. ;
- 5 | Township 22 north, range 6 east of the dth princi- | 3.0 | 6.5 | 5.013. 1.5 oxide of iron, a | 0.5 - -{ 0.0 [ 820} 1.68°
pal meridian. i little lime and mag- |
: . ; | nesia. |
6 | Rich valley soil on Platte river, from section 33, | 7.5 | 11.0 | 15.0 | 4.5—0.5 oxideofiron,2.0 | 1.5 = -! 0.0}60.0; 1.24
township 4 north, range 2 west of the 4th princi- | lime, 0.3 magnesia.
pal meridian. i | |
7 | Soil from one of the townships richest in lead ore, | 3.5 | 5.5 | 5.0 2. oxide of iron, lime, | 1.0 - -| 0.0|83.0  1.64
viz: township 1 north, range 1 east of the dth | and magnesia. {
principal meridian. |
8 | Section 22, township 7 north, range 4 west of the i 3.5 7.5 | 6.0 2. 1.5muriate of lime. | 1.0 - -1 0.0) 790 1.66
4th principal meridian. | |
9.| Northeast quarter of section 8, township 6 north, | 4.0 | 2.0 7.2 |1.8 - - | 1.5 chiefly oxideof iron; | 0.0 | 83.0 | 1.92
range 3 west of the 4th principal meridian. no phosphoric acid
could be detected.
10 | Section 8, township 6 notth, range 8 east of the 4th 1.5 | 0.5} 0.5 1.5o0xide of iron, a trace | 0.5 = -1 0.0]95.0| 282
principal meridian. of lime and mag- !
1atag L5 Ol2 ¢ % nesia. |
9 ) i
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Towa and Wisconsin soils—Continued.
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Towa soils. s
11 | Soil from the west side of Dubuque, from a flat ‘ 3.5 | 45| 6.5| 3.5—1.3 lime, 0.3 mag- | 0.5 chiefly oxide of iron. | 0.0 | 81.0 | 1.62
valley. | nesia, 0.8 oxide of {
ron. |
12 | Southeast quarter of section 25, township 89 north, 3.5 | 6.0 | 5.0 | 2.5—1.8 lime, 0.2 mag- | 1. 0.5 alumina, 0.5 ox- | 0.5 | 81.0 | 1.52
range 2 east of the 5th principal meridian, from nesia, 0.5 oxide of ide of iron.
the ridge. ‘ ‘ iron. b
13 | From near Dubuque river bottom, from a corn-field ‘ 356 | 3D 4.0 | 2.5 lime, magnesia, and | 1. 3 -| 5.0 | 86.0 1.92
; a little oxide of iron.
14 | Average soil from townships 84, 85, 86, 87, range 3 | 4.3 | 3.0 [ 4.0 | 1.5 chiefly alumina. 0.5 oxide of iron. 2.0 | 8.0 | 2.08
west of the 5th principal meridian. 1 | 1
15 | Township 81 north, range 2 east of the 5th princi- | 1.5 | 3.0 | 1.5 | 1.0 chiefly lime. 0.5 oxide of iron. 1.0 91.0 ! 2.60
pal meridian. ‘ [
Average of 15 specimens - - 5.13| - - -|= - L (B 0 e B

3.6 | 4.8

Note.—The saline matter insoluble in water, but soluble in muriatic acid, of soils Nos, 9 and 14, was tested for phosphoric acid, by fusing with carbonate of

soda, dissolving with acetic acid, and adding nitrate of silver. i ]
of sulphuric and carbonic acids, were the only inorganic acids which could be detected in com
cases the chief constituent of the saline matter insoluble in water.

Y

No sulphur-yellow precipitate agpem‘.ed indicative of phosphorie acid.
ination with the saline bases.
These virgin %sails seem, therefore, to contain little or no phosphates.

d. lndeed, muriatic, a trace
Oxide of iron appeared in most
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T'o a correct appreciation of the results obtained from the above table,
it may be remarked, that the organic matter of the soil (sometimes called
geine)—the food of plants—the substance, which, by the action of air and
water, has been prepared, or is in course of preparation, to enter into the
circulation of the plant,—is that portion of the soil which chiefly commu-
nicates to it its prolific qualities ; and that, all other things being equal, a soil
may be expected to be productive, in proportion to the amount of organic
matter it contains.*

'This organic matter is in part soluble, and in part insoluble, in alkali.
The soluble portion of it is supposed, with much plausibility, to be that
which is already prepared to become nutriment for plants; the insoluble
portion 1s regarded as that whicl, by the action of air and moisture, and
other influences, will hereafter become so.

If this theory be an accurate one, it follows that those soils which con-
tain a large proportion of soluble organic matter will be fertile for the time ;
but that they must also contain a good supply of iusoluble geine to preserve
their fertility. And thus the column of soluble organic matter in the table
is that which measures the present productiveness, and that of insoluble or-
ganic matter that which indicates the durability of the soil.

The salts which enter into the composition of a soil are considered by
agricultural chewists as its stimulating ingredient. Chaptal, in his «Che-
mistry applied to Agriculture,” says, (a little fancifully, perhaps,) « The salts
are to plants, what spices and marine salts are to man.”f 1Tt is certain that
the salts in any soil exert upon the organic matter a chemical action, and
contribute to regulate and facilitate the process of nutrition. Without an
adequate supply of saline material, then, a soil lacks one of the essential in-
gredients of fecundity.

To form an estimate, from the above table, of the quality of the Wiscon-
sin soils, 1t is necessary to compare its results with similar results obtained
in countries in which, by actual culture, the value of the soil has, to some
extent, been proved. 'Thedifficulty here is, that such analyses of soils have
very rarely been made or recorded. Professor Hitchcock, in his Report, of
the year 1838, on the Economical Geology of Massachusetts, furnishes a
valuable table of this kind, exhibiting the analyses of one hundred and
twenty five specimens, which, as he informs us, may be considered as about
the average quality of the soils of that State. He adds: ¢« As this is proba-
bly the first attempt that has been made to obtain the amount of geine in
anylconsiderable number of soils, we cannot compare the results with those
obtained in other places. 'T'hey will be convenient, however, for comparison
with future analyses.”

And they do accordingly furnish data for a cormparison, both interestin
and important, between the soil of Massachusetts and that of Wisconsin.

The following are the results obtained from Professor Hitchcock’s table :

Average quantity of soluble geine (organic matter) - - 3.90 per cent. -
Average quantity of insoluble geine (organic matter) - o g DL
Average specific gravity of soil - . - - - 244 «

My own table, as will have been remarked, shows the results for the soils
of lowa and Wisconsin to be—

* An exception to this rule, which shonld not be overlooked, exists in the case ofbog or peat
soils; which, however, possess in general but little saluble organic matter,

* Dr. Dana improves on this idea. He says: “The earths are the plates, ihe salls the sea-
soning, and the geine the food of plants.”
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Average quantity of soluble organic matter - - - 480 per cent.
Average quantity of insoluble organic matter - - g e R
Average specific gravity of soil =~ - - - . Religh I WL

The first result which strikes the eye is the large amonnt of organic mat-
ter in the lowa and Wisconsin soils, compared with those of Messachusetts—
nearly one-third greater.

The second is the great specific gravity of the Massachusetts soils, com-
pared with those of lowa and Wisconsin—nearly one third greater.

A more careful inspection shows that the amount of organic matter is,
almost to mathematical accuracy, in the inverse ratio of the specific grav-
ity of the soils.

It would be a hasty inference thence to deduce the conclusion that soils
are rich in geine, in proportion to their specific Jightness ; yet the coinci-
dence, in this respect, is marked and worthy of attention,

It will be seen, for instance, that specimen No. 6, the richest valley soil,
containing the enormous quantity of twenty-siz per cent. of organic matter,
is considerably lighter than any other specimen, and is only about one-half
the weight of the average soil of the entire State of Massachusetts; while
the specimen No. 10, hieavier than any single soil among the 125 examined
by Professor Hitchcock, (specific gravity 2.82,) has but one per cent. of or-
ganic matter ; much less than any other specimen in the table.

In Professor Hitcheock’s table, specimen 120 is the lightest, having a
specific gravity of 2.17. This soil gave nearly thirtcen per cent. of geine—
almost double the average of the entire table; while the two heaviest speci-
mens in the whole number, Nos. 20 and 21, (specific gravity 2.72 and 2.71,)
had no geine whaiever; and these are the only two specimens out of the
one hundred and twenty-five thus totally devoid of organic matter.

In addition to this, there is througheut Professor Hitcheock’s table (as it
will be perceived there is also in mine) a general coincidence between a
small specific gravity and a large quantity of organic matter.

It further analysis of soils in various portions of this aud other countries
should exhibit similar results, it would appear that a simple trial of the
specific gravity of a soil may, in a general way, furnish an approximating,
test of its fertility.

Be this as it may, the dark mould which prevails over a large proportion
of lowa and Wisconsin, so rich in geine, and of so small specific gravity, has
proved itself, wherever the farmer has trusted to its certain returns, instead
of attempting the more hazardous venture of the mine, an excellent and
productive soil; especially adapted to the culture of every species of culi-
nary vegetables and small grain, and preducing, probably, as good Indian
corn as the State of New York, or any other State of the same latitude.

It will be observed, from the table, that the power of absorption is gene-
rally in proportion to the amount of geine and the lightness of the soil.*

This is an important item to the cultivator. Lands possessing this power
in a considerable degree readily absorb the dew in dry weather; and, in
wet weather, do not suffer the superfluous rain to accumulate on the surface.

A striking feature in the character of the lowa and Wisconsin soils, as
the table shows, is the entire absence, in most of the specimens, of clay,

*“1In general, the more finely the paris of a soil are divided, the better they absorb wie
ter.”— Chaplal, 2
Thistapplies particularly, as the sequel will show, to the soils in question.
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and the large proportion of'silex, 'This silex, however, does not common-
ly show itself here in its usual form—that of a quartzose sand. It appears
as a fine, almost impalpable, siliceous powder, frequently occurring in con-
creted lumps that resemble clay; and, indeed, it was often reporied to me
incorrectly as clay—an error ultimately detected by analysis.

This almost impalpable powder, the chief constituent and almost sole re-
siduum of the lowa and Wisconsin soils, is so highly comminuted, that,
when examined under the microscope, for the most part, its atoms present
no crystalline or even granular appearance.

This fine siliceous residuum, afier being boiled with strong aqua regia,
lost but 10 per cent.; of which but 5 per cent. was alumina.

This absence of any material per-centage nf clay in the soils under con-
sideration prevents the rolling lands from washing away ; and it imparts to
the streams a crystal clearness, which even after heavy rains is hardly
disturbed. The appearance of these transparent rivulets flowing over a soil,
which when moistened by rain is ofien of an inky blackness, arrests, by its
singularity, the eye of a stranger.

Whether the lack of clay in the Towa and Wiscensin soils will render
them less durable, may be doubted. A coarse sandy soil, the open pores
of which suffer the rain to percolate, carrying with it the nutritive geine
from the surfuace, requires an admixture of clay before it can become rich
and durable ; bat the minute grained siliceons powder of this district forms
a species of soil entirely diflerent from the above—one which, without any
such admixture, retains moisture and geine in much perfection. :

1 believe it to be peculiarly adapted to the growth of the sugar beet, which
flourishes best in a loose fertile mould, and which has of late become, in
some European countries, an important article of commerce. It is estima-
ted that the amount of beet sugar manufactured in Franee during the last
vear was 100,000,000 pounds, and in Prussia and Germany 30,000,000
pounds. In the western part of Michigan, in as northern a latitude, and
in a climate similar to that of Wisconsin, 240,000 pounds are reported by
the papers of that State (how accurately I know not) to have been manu-
factured during last season.

In concluding this brief notice of the soils of this district, which I re-
gret that time does not permit me to extend, I may add, that 1 know of no
country in the world, with similar mineral resources, which can lay claim
to a soil as fertile and as well adapted to the essential purposes of agricul-
ture.

@
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DOCTOR LOCKE'S REPORT.

In the report made to me by Doctor Locke, and which is herewith for-
warded, will be found a variety of interesting and useful matter.

As that gentleman, while acting as one of the geological corps of Ohio,
had spent nearly an entire season in examining those counties in that State
where the cliff formation is most marked and most readily studied, I in-
trusted to him the care of instituting a comparison between the correspond-
ing formations in Ohio, and in lowa and Wisconsin. This he has execu-
ted with his usual ability ; and it will be found an important contribution
to the geology of Wisconsin and of the west. ;

Of the practical importance of the barometrical observations of heights,
whence the dip and thickness of the various strata are determined, I have
already spoken in detail.
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So, also, of the observations on the dip and intensity of the needle, as
connected with the discovery of large masses of iron ore, especially of the
protoxide. I may here add, that it was a matter of much interest, and one
which has been fairly and fuolly tested in the course of the expedition, te
decide whether lead, in the greatest masses, exerts any influence on the
needle; and, as a consequent, whether that metal can be magnetically de-
tected. It was well known that lead, in any ordinary mass, exerts no per-
eeptible influence on the magnetic needle ; but it remained to be proved
whether, in the enormous quantity existing throughout the lead region of
‘Wisconsin, it might not act upon instruments of a construction so peculiar-
ly delicate as those employed by Doctor Locke. No appreciable influence,
however, was exerted on the needle, even in the heart of one of the richest
mines near Dubuque.

A portion of Doctor Locke’s report, including the chapter on the earth-
work antiquities of Wisconsin, however replete with interest to the scien-
tific world, may be considered as touching upon topics which, according
to the strict letter of my instructions, were not embraced therein. In jus-
tice to Doctor Locke, to myself, and to the department from which we
obtained our commissions, 1 feel it my duty to state that these investiga-
tions into matters of mere curious research were made without adding a
dollar to the cost to government of this expedition. Even the magneti-
cal observations on the variation of the needle, which have a practical
bearing, and cannot be considered supererogatory in the geological exami-
nation of a mineral region, were made, with few exceptions, either before
the hour when the labors of the day commenced ; or by candle-light, when
the other members of the expedition were wrapped in sleep; or during ne-
cessary intervals of rest, when awaiting the reports of a corps, or unavoid-
ably delayed by any other circumstances. They were not suffered by
Doctor Locke to interfere with the other duties intrusted to him, and
which he performed as strictly and efficiently as if these had been his sole
avocation. 'The antiquities were examined (to employ his own words)
“by an enthusiasm which awoke him in his tent at midnight, and sent him
into the bleak fields on a November morning, to finish the admeasurements
of a whole group of figares before the usual time of commencing the labors
of the day.”

Thus Doctor Locke’s contributions to abstract science and aboriginal
history are tendered to the department and to the country, as a voluntary
offering ; which, if not demanded by oflicial requirements, has not been paid
for from the public purse.

To the assiduous industry and untiring perseverance of Doctor Locke,
from the first day he joined the expedition until the hour of his final de-
parture, exhansted in body and mind from his unremitted labors, no one
can bear testimony more fully or more justly than myself.

REMARKS, IN CONCLUSION.

The deficiencies and imperfections which I am well aware that a criti-
cal examination will detect 1n the preceding report, should, in justice to all
those concerned in the expedition, be viewed with reference to the extent
of territory of which the survey was demanded, and the length of time per-
mitted to complete it. An allotted task was to be performed in a given
number of days. A district of country larger than the State of Vermont,
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and nearly equalling in area the State of Maryland, was to be geologically
examined ; the mineral appearances of each tract of land, its situation in
the section, and its occupation by settlers, were to be specifically reported :
all in two months and a few days. It will hardly excite surprise, if the
further and important general requirement, to add “such facts as will con-
vey some idea of its value and productiveness,” should have been some-
what imperfectly performed.

The anxiety of the department to obtain, in special reports, and without
delay, certified assurance as to which tracts of land contained no lead or
other valuable mineral deposites, so that such lands might be brought into
market at the earliest day practicable, was strongly expressed ; and the evi-
dent importance to the government and to the settler that these special re-
ports should be accurately made and speedily transmitted, designated them
as the great official object of the exploration, to which all others, however
important in themselves, or tempting from their scientific interest, ought,
of right, to be postponed. Such general deductions, then, as are submitted
in the present report, and such contributions to the geology of the west as
its pages may furnish, were obtained but as incidental objects, upon which
such time and attention only could be bestowed, as were to spare after ful-
filling the more immediate and special requisitions contained in my in-
structions.

And even when the expedition had closed its labors, and I retired to my
Iaboratory to collect,and arrange, and examine a thousand materials, which,
in the hurry of a life in camp, I had hastily thrown together, and to sub-
mit to analytical test the various ores and minerals of the explored region,
1 did not consider myself at liberty to delay, until a late period of the ses-
sion, the conclusion of my report; inasmuch as, by the wording of the res-
olution of Congress under which the survey was instituted, the information
sought by this expedition is evidently intended to aid the President in
“causing 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 value as pub-
lic property, as to the equitable claims of individuals.” Thus, an explora-
tion hastily made has been, from necessity, as hastily reported ; a disadvan-
tage which those who know the time demanded to obtain accuracy in
chemical analysis, and to prepare suitable illustrations for a geological re-
port, will duly appreciate.

On the other hand, I may remark, that much of what te some may seem
abstract scientific research, was necessary to enable me to make, with judg-
ment and accuracy, even those formal and apparently mechanical reports,
which were transmitted weekly to the respective land offices, and to the
General Land Office at Washington city.

T'o search for, and ascertain the value of, the mineral resources of a
country, without strictly examining and defining the character and succes-
ston of its geological formation, would be like putting to sea without a com-
pass; and in determining that geological character, many things that seem
trifles to the uninitiated, (the examination of characteristic fossil remains,
for example,) are of prominent and essential importance.

I have endeavored, in the conduct of this expedition, and in the framing
of the present report, to preserve a due medium between a latitudinarian
construction of my official instructions, involving an expenditure of public
fands for objects not eontemplated in the original projection of the enter-
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prise, on the one hands; and, on the other, a. contracted and illiberal inter-
pretation of ihe saipe, an adherence to the letter at expense of the spirit,
which saves without economizing, and destroys thie very object of such an
expedition, by way of curtailing its indispensable expenses. How far I
have succeeded in this eudeavor, others must judge.

A collection of several thousand specimens, consisting almost entirely of
ores, soils, ore bearing rocks, and their distinctive fossils, was, at a trifling
additional expence, collected and arranged, and now awaits the further in-
.structions of the department. A descriptive catalogue of each variety,
(numbered from 1 to 136,) has been made out, and is appended to this re-
port. Each separate specimen in the whole collection has attached to it a
printed label, specifying, according to my instructions, the ¢ quarter section,
township, aud range, from whence the same was taken;” and likewise
marked with a pumber, corresponding to the number on the desecriptive
catalogue, and also to the numbers on the township maps and the general
map of the district. Thus, an inspection of these maps, in connexion with
the catalogue, will show, at a glance, the character of rock and species of
mineral at any given location ; and will also exhibit the bearings and boun-
daries of the different formations throughout the district.

I trust that I shall not be considered as overstepping the sphere of my
duty, if I suggest the importance, in an economical as well as scientific
point of view, of having these specimeus arranged in some suitable apart-
ment at the seal of government, as the nucleus of a national cabinet. Not
only the man of science, but the practical miner, would inspeet such a col-
lection with deep interest; and it might be the means at ouce of gratifying
laudable curiosity, and of stimulating commercial enterprise.

I doubt whether any other geological cabinet, public or private, has its
specimens located with the same minute accuracy as, from the nature of
this survey, I have been enabled to locate these; and it is accuracy of loca-
tion which gives to all geological and mineralogical specimens their chief
value.

A somewhat copious appendix to this report has been forwarded, intended
chiefly as a table of reference. It contains a briefl description of each sep-
arate township in Towa and Wisconsin, (in number about two hundred and
forty,) specifying the geological formation and mineralogical character of
each ; its organic remains, if any; its ores and minerals, if worthy of re-
mark ; the nature and quality of its soil; the proportion of prairie and
timber; the species and quality of timber; how watered; the face of the
country, whether level or hilly; and, occasionally, other remarkable par-
ticulars.

The separate township maps, which were transmitted to the department
in Januarylast, contain brief annotations, corresponding to the above in-
formation ; “the catalogue numbers of the specimens found in each; and
the names and claims of the settlers on each tract, as far as these last could
be accurately ascertained,

These elaborate details, exhibiting the materials whence my general de-
ductions have been made, may supply an antidote, if such be required, to
any hasty or over-sanguine opinions I may have expressed in regard to the
value and importance of the territory which has been explored. It is dif-
ficult, when the attention has been strongly bent for a length of time upon
any particular discovery, to avoid exaggerating, to some extent, its impor-
tance. The explorer is apt to become the special pleader. And it is not
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for me to say that I have avoided (though I have certainly endeavored to
avoid) this error. i

In concluding my report, I desire to express my grateful remembrance of
the promptitude with which not only every government officer to whom I
had occasion to address myself, but also the principal inhabitants of the
country, exerted themselves to forward the objects of the expedition. It
would be invidious to select individual instances of hospitality and kind-
ness, where these were of daily occurrence. The settlers, in general, were
found willing to render assistance, and to communicate what information
they possessed. And no instance of ill-feeling or collision occurred between
them and any individual employed on this expedition.

The members of the expedition generally, and my sub-agents in par-
ticular, discharged their duties, on the whole, with faithfulness and indus-
try, and often with a degree of ability which gave me the highest satis-
faction.

All which is respectfully submitted.

DAVID DALE OWEN,
Principal Agent to explore the Mineral Lands of the U.S.

To the Hon. James WHITCOME,
Commissioner of the General Land Office.
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No. III.
List of the principal localities of metallic ores.
LEAD ORE IN IOWA.
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Southeast 35and 36 | 91 | 1 west 5th
Northwest 11 | 91 | 2 west 5th | Gay & Company’s diggings.
Northwest 7192 |2 west 5th | New discovery.
Southwest 31 | 92 | 2 west 5th
Northeast 3|89 |1 east 5th
North half 1(89 |1 east 5th
Sontheast 1|89 |1 east 5th
‘West half 12 |1 89 | 1 east 5th
South half 11 | 89 | 1 east 5th | Gatten’s diggings,
Northwest 2189 |1 east 5th | Shay’s diggings.
Southeast 15 | 90 | 1 east 5th | Sherald’s diggings.
Northeast 22190 | 1 east 5th Do.
Southeast 29 (90 | 1 east 5th
Northeast 32 190 | 1 east 5th | Timber diggings,
Southwest 33 (90 | 1 east 5th Do.
Southeast 34 | 90 | 1 east 5th | Durango diggings.
South half 35|90 | 1 east 5th Do.
South half 36 | 90 | 1 east 5th Do.
Northwest 36 | 90 | 1 east 5th Do.
East half 2| B8 | 2 east 5th | Catfish diggings.
Nearly all of £ 89 | 2 east 5th | Dubuque diggings.
Southwest 31|90 | 2 east 5th | Little Mekoqueta diggings.
Southeast 15 | 88 | 3 east 5th | Catfish diggings.
Southeast 27| 88 | 3 east 5th Do.
Northwest 22 | 88 | 3 east 5th Do,
Southwest 26 | 88 | 3 east 5th Do.
Northwest 23 | 88 | 3 east 5th Do.
South half 9|88 |3 east 5th Do.
Northwest 18 | 89 | 3 east 5th | New discovery.
North half 4| 87| 4 east 5th | Téte des Morts diggings.
Southeast 5| 87 | 4 east 5th Do,
Northwest 5187 |4 east 5th Do.
Near the line [of 25 and 35 | 87 | 4 east 5th | New discovery.
LEAD ORE IN WISCONSIN.
South half 121 1|1 west 4th | Comstock’s diggings.
All of 8,9,10 1 1] 1 west 4th | Menominee diggings,
South half 10| 211 west 4th | Patch diggings.
North half 91 3|1 west 4th Do,
On almost evlery section of | 3 | 1 west 4th | Platteville diggings.
North half 14| 4|1 west 4th
North half 15| 4|1 west 4th
Northeast 21 411 west 4th
East half 18 4|1 west 4th
‘West half 17| 4| 1 west 4th
14,15,26,27,
: , 3D, 5| 1 west 4th
South half 6|1 west 4th | Parish diggings.

I ——
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251 6|1 west 4th | Parish diggings.
36| 6|1 west 4th Do.
12| 1|2 west 4th | Kilborn diggings.
21 12 west 4th
35| 212 west 4th | Menominee diggings.
36| 2|2 west 4th Do.
28| 22 west 4th
32| 312 west 4th
17| 3|2 west 4th
12| 3| 2 west 4th
31| 3|2 west 4th | New discovery.
33| 4|2 west 4th
321 4|2 west 4th
28| 4| 2 west 4th
22| 6|2 west 4th
1| 23 west 4th | Travers’s diggings.
2 2|3 west 4th Do,
34,35, 36, 27, ?
23,24 | 3|3 west 4th | Snake Hollow diggings.
20 | 4|3 west 4th | Pigeon diggings.
20| 3] 4 west 4th | New discovery,
15| 4|4 west 4th | Day’s diggings.
15| 4 |4 west 4th
17 4|4 west 4th | McDonald’s diggings,
20| 4|4 west 4th | Arthur’s diggings.
28,29 | 4|4 west 4th | Beetown diggings.
221 4|4 west 4ith | New discovery,
13| 4|4 west 4th Do.
201 3|5 west 4th
20| 3|5 west 4ih
20| 4|5 west 4th | Rattlesnake diggings.
14| b | 5 west 4th
25,26, 27 | 1| 1 east 4th | New diggings.
19,30 | 11 east 4th | Hardscrabble diggings.
29,30 111 east 4th | Bull Branch diggings,
31,32 | 11 east 4th Do.
ownship, || 17, 21,28 | 1|1 east 4th | Racoon Branch diggings. -
31| 1|1 east 4th | New discovery.
35| 2|1 east 4th
33| 2|1 east 4th
32| 2|1 east 4th
20 | 3| 1 east 4th Phill:'}:s’s diggings,
29 | 3|1 east 4th | Dunn’s diggings.
34! 3|1 east 4th | D. Sailey’s diggings.
35| 3| 1 east 4th Do.
17,18 | 4| 1 east 4th A
21| 4|1 east. 4th | Old diggings.
2 | 41 east 4th Do.
31 5|1 east 4th | Peccatonnica diggings.
9| 5|1 east 4th Do.
8 5|1 east 4th Do.
18| 51 1 east 4th Do.
14| 5| 1 east 4th Do.
13| 5| 1 east 4th Do.
20 | 5|1 east 4ih Do.
30| 5|1 east 4th Do.
22| 511 east 4th | | Do.
21 5] 1 east 4th Do.
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Northwest 31| b | 1 east 4th | Peecatonnica diggings.
Southeast 31| 5| 1east 4th Do.
Northeast 341 b.| 1enst 4th Do,
Southeast 35| 5| 1east 4th Do.
Southeast 36| 5} 1east 4th Do.
5,857, 81 "6t 1 enst 4th | Centreville diggings.
Southwest 4] 6} 1east 4th Do.
South half 3] 61 1east 4th
Northeast 30| 6| 1east 4th | Parish diggings.
Northwest 29 | 61 1east 4ih Do.
Southwest 34| 7.!1east 4th | Blue River diggings.
All of 28,29 | 7|1 east 4th Do.
Northeast 21 | 7| least 4th Do.
Southeast 32 1| 2east 4th | White-oak Spring diggings.
Southwest 33 1! 2east 4th Do.
Northwest 30| 11 2east 4th | New diggings.
Northwest 1| 1| 2east 4ih | Shellsburg diggings.
Northeast 2| 1] 2east 4th Do.
Southwest 2] 1| 2east 4th Do.
Northeast 11 | 1| 2 east 4th Do.
Southwest 11 1| 2east 4th Do,
West half 10{ 1 |2east 4th Do.
Southeast 10] 1] 2east 4th Do.
Northeast 36| 2! 2east 4th | Stump Grove diggings.
Southeast 16 | 4 [ 2 east 4th
All of 8 5| 2east 4th | Pedlar’s Creek diggings.
East half 71 5| 2east 4th Do.
Northeast 61 5| 2east 4th Do.
Southwest 5| 5| 2east 4th De.
Southeast 4] 5| 2east 4th Do.
Northeast 9.1 5.1 2east 4th Do.
Northwest 17] 5| 2east 4th Do.
Northeast 16 | 5 2east 4th Do.
Northwest 31| 5 | 2east 4th Do.
Southwest 2| 5 | 2east 4th Do.
East half 25| 5| 2east 4th Do.
East half 36 | 5| 2east 4th Do.
21| 6 | 2east 4th
North half 291 6| 2east 4th
Northeast 33| 6| 2east 4th
Northeast 34| 6| 2east 4th
Northwest 61 1| 3east 4th | Stump Grove diggings.
Northwest 281 1| 3east 4th | New discovery,
Northwest 31| 2| 3east 4th | Stump Grove diggings.
Southeast 33| 4| 3east 4'h | Mineral Point diggings.
Northeast 251 ‘4 | 3east 4th Do.
5,6,16 | 4 | 3east 4th Do.
7,8, 171 4| 3east 4th Do, ¢
Northeast 4 | 3 east 4th Do.
29,30 | 5| 3east 4th Do.
31,32 5| 3east 4th Do.
South half 71 5| 3east 4th
East half 6| 5| 3east 4th
West half 5| 5| 3east 4th
Southeast 5] 5| 3east 4th
27,28,20 | 6| 3east 4th | Dodgeville diggings.
North half 33! 61 3east 4th Do,
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orth half 34| 63 east 4th | Dodgeville diggings.
goumeas; 21 1 6| 3 east dih Do. .
Southwest R 6| 3 east 4th Do,
Northeast 17 | 6| 3 east 4th
Fast half 24 | 6| 3east 4th
Northwest 12 } 2| 4 east 4th | Whiteside’s diggings,
Northeast 10 | 2| 4 east 4ih | Hamillon’s diggings.
Northwest 11 | 2| 4 east 4ih Da.
South half 13| 2| 4east 4th Do.
North half 24 2 | 4 east 4th Do.
Northeast 12 2| 4east 4th | New discovery.
Southeast 171 3| 4east 4th
Northeast 23 | 4| 4deast 4ih
Northwest 20! 4 | 4 east 4th
Northeast 19 1 4 | 4east 4th
Northwest 31| 4] 4east 4th
Northwest 156 | 6] deast 4th | New discovery.
Northwest 51 6| 4east 4ih Do.
Northwest 271 6| 4east 4th Do,
Northwest 11 6 | 4 east 4th
Al of 22 | 6| 4east 4th | Brush diggings.
East half 21 6 | 4 east 4th Do.
Northeast 28 | 6| 4 east 4th Do.
Southwest 19 6 | 4 east 4th
Scutheast 30 | 6| 4east 4th
Southwest 291 6] 4east 4th
North half 32| 6| 4east 4th
Northwest 33 | 6| 4east 4th | Renshaw diggings.
Southwest 8} 1] beast 4th | New discovery,
Northwest 19| 2| 5 east 4th | Hamilton’s diggings,
Southwest 181 2| 5 east 4th Do.
Northwest 28 |7 3 | beast 4th
Northeast 4! 3] 5east 4th
Southeast 30| 3| 5east 4th
28 | 4| 5 east 4th | Fretwell’s diggings,
East half 29 | 4|5 east 4th
Northeast 30 | 4| 5east 4th
Southeast 191 4|5 east 4th
Northwest 20| 4| 5east 4th
‘ 14 | 6| 5 east 4th | Brigham’s diggings,
7,8,18 | 6| 5 east 4th
Hast half 19 | 6 beast 4th
South half 17| 6| beast 4th
Northeast 25| 61 beast 4th
Northeast B 6| 6east 4th | Bigg's diggings.
Southeast 71 G 6east 4th
Southwest 8. 6| 6east 4th | Blue Mound diggings.
Northwest 171 6 6 east 4th Do.
Sontheast 18 | 6| 6east 41h Do,
Northwest 30| 6| 6east 4th Do.
Sourheast 27| 6| 6 east 4th | Shaw’s diggings.
Southwest 26 | 6| 6east 4th Do.
Southeast 16 | 6 | 6 east 4th | New discovery,
North half 31 2| 7east 4ih | Skinner’s diggings.
Northeast 10} 2( 7east 4th Do, ®
Northwest 11 | 2 | 7east 4rh Do.
: On2B | 2| 7east 'l 4th | New discovery.
South west 3| 2| 7east | dth Do.
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Southwest 13| 2| 7east 4th
South half 34| 8| 7east 41h | Skinner's diggings.
Southwest 26| 4| 8east 4ih | Sugar-creek diggings.
North half 34| 4| 6 east 4ih Do.
‘West half 27| 4 | Seast 4th Do.
Northeast 35| 4 [ Beast 41h Do.
Southwest] 21| 4| 8east 4th Do.

Note.—Gravel mineral was also found on the following localities, but, for reasons given in
the body of the report, are not likely to be of importance.

16 & 29 ‘ i ! 3 east 4th | New discovery.
28 | 1| 7east 4th Do.
2] | 1) 8east 4th Do.
3 [ 7 | 8east 4th Do.

LEAD ORE IN ILLINOIS.

28 | 1 west 4th

29 | 2 west 4th

29 1 1 east 4th | Council, or Vinegar-hill diggings.
28 | 1 east 4th | Buck’s lode.

27 1 1 east 4th

Northwest of | 29 | 3 east l 4th | White-oak Spring diggings.

24 & 25 | 27 | 2 east | 4th | Apple river diggings.
Near line of 32 & 34 | 29 | 4east i 4th

27 | 4 east 4th
Southeast of | 28 | 2 east 4th
4 east 4th

o
o

COPPER ORE IN WISCONSIN.

Northwest of 2& 3| 1] 1east 4th
Southwest 21| 1| 1east 4th
I}.:Ironhwest 8| 6| 1east 4th | Some small pieces found.
ortheast 5! 4| 3east 4th | Aunsley’s copper diggings.
Northwest 32| 5 3east - | 4th e b
Southeast 32| 5| 3east 4th
Southeast 31| 6| 4east 4th
Southeast 33| 6| 4east 4th
Northeast 4| 2 |5 east 4th
ZINC ORE IN IOWA.
Sﬂuthwest @ 31 | 90 | 2east 5th | At Ewing’s diggings
Southeast 15 | 90 | 1 east 5ih | At Sheraid's Aigxivgs.

L
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Southwest 36| 3|1 west 4th
Southwest 21| 1|1 east 4th
Northwest 8 6|1 east 4th
Northwest 28 | 7|1 east 4th
Northeast 9| 52 east 4th
Southeast 8| 5|2 east 4th
5| 3 east 4th | At many of the diggings.
Northeast 331 614 east 4th
IRON ORE IN IOWA.
Between 15and 16 | 85 | 1 east 5th | A little discovered.
Southeast 11 | 87 | 1 east 5th | Good specimens found, but no great quan-
tity discovered.
Southeast 35 | 87 | 1 east 5th Do.
13 | 88 | 1 east 5th
Southeast 81901 east 5th | Some small fragments,
Northeast 36 | B4 | 2 east 5th | Beautiful pipe ore.
Northeast 28 | 84 | 2 east 5th | Found in loose fragments,
Northeast 23 | 84 | 2 east 5th Do.
Sonthwest 12 | 84 | 3 east 5th Do.
Northeast 3 84| 3 east 5th Do.
North half 1] 84| 3 east 5ty Do.
East half 4|84 |3 east 5Ll Do.
Southeast 30 | 84 | 3 east 5th Do,
Northeast 2|84 |3 east 5th Do.
10, 11 [ 85 | 3 east 5th | In loose masses found, one of which
weighed 20 pounds.
12, 33 | 85 | 3 east 5th Do.
34, 35 | 85 | 3 east 5th Do.
Southwest 5|85 |3 east 5th Do.
Northwest 17| 85 | 3 east 5th Do.
24, 25 86 | 3 east 5th Do.
26, 35, 36 | 86 | 3 east 5th Do.
Southwest 34 | 87| 3 east hth | Some good specimens found.
Northwest 7|88 | 3 east 5th | In numerous fragments,
Southwest 17 | 88 | 3 east 5th Do.
84 | 4 east 5th | In loose pieces, and in erevices of rocks.
85 | 4 east 5th | Some small fragments,
Southwest 29 | 86 | 4 east 5th | Some fr?lgmems found weighing about 15
pounds,
Southeast 32 | 86 | 4 east 5th Do.
25, 26 | B7 | 4 east 5th | In numerous fragments,
Northwest 26 | 83 | 5 east 5th | Scattered over the whole surface; some
pipe ore found.
27 | 83 | 5 east 5th Do.
Northwest 27 | 85 | b east 5th | Im large masses,
Sonthwest 28 | 85 | 5 east 5th 0. L
9, 29 | 83 | 6 east 5th | In small fragments strewed on surface;
5, 6|84 |6 east 5th | Brown hematite in large quantities in the
ravines. ,
7, 8184 | 6 east 5th - 100,
14,15,22,23 | 82 | 1 west 5th | Magnetical node,
16 | 83 | 1 west 5th
Southenst 15184 | 1 west 5th | In considerable loose masses on surface,
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Northwest 21 | B84 | 1 west 5th | In considerable loose masses on surface,
Northeast 27 | 84 | 1 west 5th Do.
Sonthwest 28 | 85 | 1 west 5th Do.
87 | 4 wesl 5th | On several sections,
2and 3 | 83 | 4 west 5th
Southwest 35 | 89 [ 4 west 5th | In loose fragments on the surface.
Southeast 34 | 89 | 4 west 5th Do.
90 | 4 west bih Do.
IRON ORE IN WISCONSIN.
q
6 | 1 west 4th | Scattered in loose masses all over the sur-
| face.
711 west 4th | Do.
8 1 west 4th I In numerons fragments.
Southwest 99°1 6 | 2 west 4th | In considerable masses.
Southwest 16 | 712 west 41h | In loose masses on surface.
8,7, 181 7|3 west 4th | 0.
Northwest 24| 6 4 west 4th | And in other parts of township.
| 4 b west 4th | In many places abundant.
15, 23 | 5 | 5 west 4th | And on many other sections.
3| 6 west 41h | Abaondant in many places.
8 | 1east 4th | In loose masses on the surface,
6 | 2 east ® 4ih | Do.
8 | 2east 4ih | Do.
1| 3east 4th | Do.
Northeast 19| 3| 3east 4th | And in several other sections.
7 | S east 4th | Strewed all over the township.
West half of = 2 | 4 east 4th | On nearly every section.
| 3] 4east 4th | Occasionally in loose masses,
? 5 | 4 east 4th | Crystalized, abundant and important.
Srartimeat 33’0"53:‘1?1;2"2?4 }5 4 east 41h | Have been quite productive.
7 | 4 east 4th | Large quantities scattered throughout the
| 1 township.
8 | 4 east 4th 0.
3 | 6east 4th | On east side of township frequent.
4 | 6 east 4th | In smallpieces.
5| 6 east 4th | In small pieces, frequent.
6 | 6east 4th | Do.
7 | 6 east 4th | In small pieces.
5| 7east 4th | Loose masses on every quarter section.
On y O S Pl B 4ih | Large quantities, in loose masses, and ot~
i casionally all over township.
16, 17| 6 | 7east 4th | * Do.
71 Teast 4th | Large gunantities on every section; ‘one
| vein 3 or 4 feet wide in rock.
§ | 7east 41 | Very frequent, in small pieces,
9 | 7 east 4th | Abundant all over township.
10 | 7 east 4th | In some places ground literally covered
" ; with small pieces,
* 4| Beast 4th { Occasionally,
5 | Beast 4th ! 1o numerous loose pieces,
6 | Beast 4th | In small pieces.
8 | 8east 4th | Small masses abundant all over township.
9 | Beast 4th | In loose masses. :
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No. IV.

Calalogue of the different varieties of geological and mineralogical spe-
cimens collected in lowa, Wisconsin, and Hlinois.

[The numbers here given correspond with those on the labels which are attached to the spe-
cimens themselves, of which a collection has been made to form a nucleus of a national cab-

inet.]

No. 1. The upper stratum of the cliff limestone.

No. 2. Slaty clay of the coal formation.

No. 3. Magnesian limestone, (the cliff rock as it most generally oceurs.)

No. 4. Similar to No. 3, but of a deeper yellow color.

No. 5. Similar to No. 3, but full of little cavities, which often contain
columns of erindidea, an ancient order of marine animals, popularly called
stone lilies, belonging to the tribe of fossil radiated animals, or zeophites,
(animal plants.)

No. 6. Compact carbonate of lime, with crystallized carbonate of lime dis-
seminated.

No. 7. One of the upper members of the cliff limestone, as it occurs in
the southern part of the Dubuque district, with cavities containing carbon-
ate of lime,

No. 8. Hard white carbonate of lime, containing crystallized carbonate of
lime,

No. 9. Resembling No. 3, but of a red tint, and imbedding fossil shells ;
one of the upper members of the cliff limestone in the southern part of the
Dubuque district.

No. 10. White limestone in very regular layers, such as occurs above
the cliff limestone on the Mississippi, near Parkhurst.

No. 11. Fine grained and soft stratum of the cliff limestone.

No. 12. A stratum of the cliff limestone, containing a variety of fossils
resembling the rock of South Union, Ohio.

No. 13. Chert, containing columns of erindidea.

No. 14. Limestone in the southern part of the Dubuque district, contain-
ing orthoceratites, (a many chambered fossil marine shell,) terebratule, and
other bivalve shells.

No. 15. Hydrated brown oxide of iron.

No. 16. Boulders, detached and worn masses of transported granite, and.
other crystalline rocks. 4
No. 17, A fossil coralline—the lithodendron of Goldfuss ; the caryophyl-"
lia of Lamarck ; the stylina of Parkinson.—(See illustration of No. 25.)

No. 18. Ferruginous sandstone. o
~ No. 19. Compact limestone at the margin of the great coal-field, contain~
ing stylina.

No. 20. Magnetic boulders having polarity.

No. 21. A striped rock—a stratum 1n the cliff formation resembling the
building rock below Madison, Indiana.

No. 22. A brecciated carbonate of lime—a limestone made up of angular;
fragments at the margin of the great coal-field.

No. 23. Sandstone of the coal formation.

No. 24. Limestone containing ¢rilobites. (See description of No. 106.)"

No. 25. Similar to No. 17. The Iowa City marble.—(Nee sketch No. 11.J

No. 26. A stratum of the cliff limestone, with glistening crystalline facets

5 2
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of carbonate of lime disseminated, resembling the cliff limestone of Adams
eounty, Ohio. ¢

No. 27. A hydrate of silica, containing a small per-centage of alumina;
similar to the rock which forms the white banks below Cape Girardeau, on
the Mississippi—a very white, crumbling variety of chert.

No. 28. The cast of several species-of-complicated bivalve fossil shells
belonging to the genus terebratule—in shape, frequently resembling pigs
feet.—(See sketch No. 5.) /“;.f wlatuty

No. 29. Several species of fossil coralline, called the chain coral (ca-
pora.)—(See sketch No.6y 7 "7

No. 3(. Sandstone, with vegetable impressions.

No. 31. Carbonate of lime, crystallized in obtuse rhombohedrons.

. No. 32. A fossil coralline, resembling theealamiopora spongites.

No. 33. A many-chambered fossil shell, fesembling a lituus of-Breyn.

No. 34. Sulphuret of lead, (galena.) [Phraqpiotes

No. 35. Magnetic boulders. ¢

No. 36, Stalactite.

No. 37. Stalagmite.

No. 38. Cap rock, or “rider” closing over the fissures containing lead ore..

No. 39. Brecciated cap rock.

No. 40. Black clay, taken from Hunt’s diggings.

No. 41. Red sand, containing oxide of iron, from the same place. {

No. 42. Brown clay, from the same place.

No. 43. Nodular magnesian limestone.

No. 44. A gray stratum in the cliff’ limestone, containing numerous mi--
nute fossil shells.

No. 45. Coal shale.

No. 46. Indurated slaty clay, found near Belleview.

No. 47. Bitumirous coal.

Neo. 48. Sulphuret of iron.

No. 49. Sulphuret of iron, with vegetable impressions.

No. bU. Gray stratified limestone, containing a bivalve shell, belonging:
2o the genus strophomena.—(See illustration ef-Ne59.) ’ 2

No. 51. Fossil coralline ; called the twpipera. hrovd ;

No. 52. A spiral univalve, resembling a trochus. ;

No. 53. T'ne cast of a long, spiral, fossil shell.

No. 54. A fossil coralline, belonging to the genus ealamopora. ) L

No. 55. A complicated bivalve shell, belonging to the genus spirifer, ot
delphyris. ]

No. 56. A straight many -chambered fossil shell, belonging to the ancient
genus orthoceratites.

No. 57. A complicated fossil bivalve shell, belonging to the genus tere-
bratula. O a1y

No. 58, A fossil bivalve shell, similar to the last, without a perforation at
the beuk ; similas-to-the-orthis. 04 110

No. 59 A fossil bivalve shell, very much compressed, one valve concave,
the other convex, hinge straight, no perforation ; belonging to the ancient
genus strophomena.—(See sketch No. 7.) ; '

No. 61). A toothlike fossil, called the dentalium. f, .,

No. 61. A flat fossil shell, somethiug like-a f@mitiatia, (probably new.)

No. 62. A compressed spiral univalve, resembling a cirrus.

No. 63. A fossil corallive ; (the columnaria.)

No. 64. A fossil zoophyte, helonging to the genus astrea,
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No. 65. A black slate.

No. 66. Entrochites; joints of a fossil marine radiated animal, belonging
te the order crinoidea, popularly called stone lilies.

No. 67. A fossil corallme, be]cmgmg to the genus coscinopera.—( Sge
sketch No. 10.) |

No. 68. Chert—a wariety of flint.

No. 68'. Chert, associated with the Missouri limestone on the Wisconsin
river.

No. 69. Flint.

No. 70. Chalcedony.

No. 71. Carnelian.

No. 72. Agate.

No. 73. A eoralline, belonging to the genus cyathophyllum.

No. 74. Quartz,

No. 75. Bog iron ore.

No. 76. Argillaceous iron ore.

No. 77. Water limestone, (an argillaceous limestone.)

No. 78. Magnetic iron, {found only in boulders.)

No. 79. A light gray compact building rock.

No. 80. The cliff limestone, as it is found in the walls of the lead-bear-
ing fissures.

No. 8L. Part of a many-chambered marine fossil shell, resembling a be- .

lemnite, but probably the termination of certain erthoseratites, found in a
stratum six inches thick at Eagle point, fifteen fest above low water, on
the Mississippi; the stratum containing numerous strophomena immedi-
ately below this stratum.

No. 82. A blue or gray fossilliferous limestone, below No. 79.

No. 83. A bivalve fossil shell, resembling the genus wemus. 1.4 0< 1

No. 84. Brown magnesian llmestone, containing casts of bivalve fossif
shells.

No. 85. Stratum of blue hmestone, contammg a long spiral univalve
{ossil shell. lea i

No. 86. Indurated sha]e, or slaty b:tummous clay.

No. 87. Stratum in the eliff formation, of a slaty structure, and brownish-
yellow color.

No. 88, Stratum in the cliff formation, of a bluisb-oray color

No. 89. Caryophylinm—a fossil coralline. Sy ;

No. 90. Stratum of the cliff formation, aﬁ'ordmg a ﬁne bulldmc mate-
rial—a magnesian limestone.

No. 91. Stratum of blue or gray limestone, below No. 81.

No. 92, Fuzbinolia;-a fossil coralline. 7.7/ o3

No. 93. White crystallme limestone, from the western part of the Du-
bugue district.

No. 94. A fossil coralline, resembling stylina, (probablyfnew.)

No. 95. A fossil coralline, resemblmfr astrea, (probablylnew.)

No. 96. Calamopora basaltica.

No. 97. A fossil coralline, (probably new.)

No. 98. The upper sandstone in the townships ranging near the Wiscon-
sin river, and north of Turkey river, below the buff-colored rock ; of va-
rious co]ors--whlte yellow, red, and sometimes variegated with smpes of
white, yellow, aud red. —{(See dmgmm No. 6.)

No. 98'. Lower sandstone, just above the water level at Prame duC
often very soft and crumbling.—(See diagram No. 6.)
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No. 99. Argillaceous limestone.

No. 100. Odlitic chert, a stratum in the equivalent of the Missouri lime-
stone on the Wisconsin river.

No. 101. Conglomerate sandstone. b

No. 102. Buff-colored stratum, above No. 98. f1 Lot

No. 103. Blue limestone, (see diagrams Nos. 4, 5, 6) containing stro-
phomena.—( See illustrations of No. 59.) :

No. 104. Stratified white carbonate of lime, containing a spiral univalve,
resembling a trechus, a stratum in the blue limestone. ), Caus

No. 105. A yellow rock with fossils, on Turkey river ; perhaps the equiv-
alent of No. 102.
"-No. 106. A fossil crustaceous animal, having a three-lobed structure,
No. 107. A red rock, with fossil impressions.

No. 108. A magnesian limestone, below No. 98 ; is an equivalent of the
Miasouri limestone.—(See diagram No.6.) This rock is also numbered 3'.
No. 109. Similar to No. 108, from the same geological position. :

No. 110. Wisconsin copper ore, (a hydrous di carbonate of the oxide of
copper, with a variable admixture of oxide of iron, and sometimes a little
sulphuret of copper.)

No. 111. Stratum in the Missouri limestone.

No. 112. Building stratum in the equivalent of the Missouri limestone,
just above the lower sandstone, No. 98",

No. 113. A stratum in the equivalent of the Missouri limestone.

No. 114. A porphyritic boulder.

No. 115, Boulder of siliceous slate.

No. 116. Very rugged masses of quartz found with No. 108, similar to
those found in the Jead region of Missouri.

No. 117. Boulder of hornblende.

No. 118. Ferruginous sandstone, below the blue limestone formation.

No. 119. The stratum No. 98, passing into a quartz rock.

No. 120. Argillaceous limestone—a stratum in the blue limestone forma-
fion, similar to that used in Cincinnati for curbstones.

No. 121. Carbonate of lead.

No. 122. Sulphuret of zing, (black jack.)

No. 123. Catbonate of zinc, (“dry bones” of the Wisconsin miner.)

No. 124. Hornstone.

No. 125. Gray clay from the diggings.

No. 126. Lowest stratum of the cliff limestone, above the blue limestone.

No. 127. Caleareous tufa, (a deposite from lime water.)

No. 128. Marl, associated with No. 82.

No. 129. Chert, containing strophomena.

No. 130. One of the lower beds of the blue limestone, containing nu-
merous small shells end-eyatl

No. 131. Sulphate of barytes, from Mineral Point and Gratiot’s Grove
diggings.

No. 132. Lowest rock on Rock island; four feet exposed above low
awater of the Mississippi.

INo. 133. A shelly white carbonate of lime, above No. 132, twelve or
fifteen feet thiclk. :

No. 134. Brecciated limestone, above No. 133, ene foot thick.

No. 135. Similar to No. 133.
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No. 136. White siliceous rock, with fossils, something like No. 27.

No. 137. Black-lead ore, (carbonate of lead, with a little galena.)

No. 138. Light gray stratum, from the new diggings in township one,
range one east, of the fourth principal meridian.

No. 139. Radiated and capillary pyrites, from the White Oak springs,
near the Illinois line.

No. 140. Sulphate of barytes, with carbonate of zine, sulphuret of zine,
and sulphuret of lead, from Mineral Point diggings.

Nore.—Of the fossils collected, many are probably yet undescribed ; bat,
until the receipt of several recent works of reference on organic remains,
I am unable to determine this point.

New Harmony, INDIANA, :
February 9, 1840.

Dear Sir: Last week, the last of the township maps containing ouw
annotations were forwarded to your office. The general report will not be:
completed for several weeks; the maps, diagrams, illustrations, lists, and
analyses of ores and minerals intended to be imbodied, and to accompany it,
requiring much time and consideration.

By this post I send you the appendix, containing notes giving a deserip-
tion of the individual townships, and embracing details intended chiefly for
reference ; at the end will be found two tables, showing the proportion of
prairie and timber in the Dubuque and Mineral Point districts, and a de~
scriptive catalogue of the different varieties of specimens to be forwarded
to Washington as soon as those collected in Wisconsin arrive. Since we:
finished our operations at Stephenson, the winter has been so severe, and
the snow so continually on the ground, that it has been impossible to make:
the examination of the townships in Illinois, in the neighborhood of Shaw-
neetown. By the time my report is completed, I shall be prepared with &
corps of from six to eight, to proceed with the examination, unless I re-
ceive, in the mean time, instructions from you to the contrary.

No communications have been received from you since my last letter.

I am, very respectfully, your obedient servant,
DAVID DALE OWEN,
Principail Agent, &-e-
Hon. James WaITCOME.

P. S.—1I find it necessary to retain the catalogue until the analysis of
several ores and minerals, which I am now making, is completed, and draw-
ings are made, to which it will be frequently necessary to refer.
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APPENDIX,
Containing a particular description of each township.

Note.—The numbers designating specimens refer to corresponding num-
bers on the labels of the different specimens forwarded to the department,
to form a nucleus for a national cabinet. A descriptive catalogue of these
specimens, with the numbers prefixed, is annexed to this appendix.

For the particulars of oceupancy and claims, the department is referred
to the annotations on the township maps herewith forwarded.

All the diggings of importance, and all the new discoveries of lead ore,
are indicated on the general map, and on the township maps, by dots ef
vermillion, and (No. 34) the number of “sulphuret of lead” in the cata-
logue and national cabinet; dots of green (and No. 110) represent, in like
manner, the copper diggings and discoveries of copper; dots of yellow
ochre and (No. 15) indicate hydrated brown oxide of iron ; dots of yellow
gamboge and (No. 123) indicate localities of carbonate of zinc and cala-
mine.

Description of the individual townships, showing the face of the country ;
proportion of prairie and timber ; how walered ; nature of the soil ;
and the kind of rocks and minerals. ;

IN RANGE ONE WEST, OF THE FIFTH PRINCIPAL MERIDIAN.

Township 78.—Nine-tenths rich rolling prairie; one-tenth timber. On
"Mud creek, hickory, oak, hackberry, and walnut. On Pine creek, oak,
hickory, and a little pine. Pretty well watered in the southeast, northwest,
and northeast. Soil : good second-rate; rather sandy, particularly near
Mud creek. Sub-soil, clayey. Rock: on southwest corner of 26, on /4ne
creek, are found specimens similar to No. 19 ; some ferruginous sandstone,
similar to specimen No. 18, on Pine creek. On northeast of 1, a little hy-
/ drated brown oxide of iron, like specimen No. 15, and a little argillaceous
iron ore, with loose masses of specimen No. 19.

Township 79.—Entirely rolling and broken prairie, with the exception
of the borders of Mud creek, and a few insignificant groves of stunted tim-
ber interspersed throughout the township. A little good oak timber on
Mud creek ; not well watered. Soil : generally third rate, sandy, light-
colored, except on the creek. No rocks discovered.

Township 80.—About four-fifihs broken prairie ; about one-fifth good oak
timber, in the northeast corner, on the creek ; not well watered, except in
the northeast corner. Soil: third-rate, light, sandy ; some loose masses of
limestone in the northeast, on the creek.

Township 8l.—Chiefly broken prairie ; some scattering stunted oak and
hickory bushes; and on the creek, in the north, a little good timber ; net
well watered, except in the north. On 15, some loose masses of siliceous
Iimesltgne, (specimen No. 3;) on 9 and 10, numerous boulders, (specimen
No. 16.)
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“Township 82.—All rolling prairie, except the northeast corner, on the*
east side of Wapsipinecon river; well timbered on L, 12, and part of 11,
with white and black oak ; not well watered, except in the northeast cor-
per. Soil: third-rate, light-colored, sandy. Sub-soil : coarse sand. Rock :
(specimen No. 3) between 22 and 15; also hydrated brown oxide of iror
in loose fragments, (specimen No. 15.) A very large granite boulder on
southeast of 1, twenty-five feet in diameter, fourteen feet high.

Township 83.—Mostly rolling prairie ; a strip of timber along Wapsi-
pinecon tiver; a grove of hickory and oak on the southwest quarter of 16,
and some scattering timber on 1, 12, and 13 ; well-watered in the south,
but not in the north. Soil : third-rate; coarse sand, light-colored ; small
bottoms along the river, pretty good soil ; some rock (specimen No. 3) in
the centre of the township; some boulders on 34, 27, and 33, several of
them very large; on 16, some pieces of iron ore, (specimen No. 15.)

Township 84.—Chiefly broken prairie ; some timber along Bear creek ;
good timber on 25 and 26 ; dwarf-oak growth on the creek towards the
north, and occasionally bushes throngh the prairie; tolerably well water-
ed; some good springs. Soil : third-rate, clayey, light-colored. Sub-soil :
clay. Numerous cliffs of rocks along Bear creek, like specimen No. 12,
with crystallized carbonate of lime, (specimen No. 31;) siliceous masses
scattered over the township; some loose masses of iron ore (specimen No.
15) on the surface, principally on southeast of 15, northwest of 21, and
northeast of 27,

Township 85.—Nearly half prairie ; surface very broken on Mineral
creek, and on the Makogueta river; good black and white walnut timber
in the east and south ; well watered. Soil : generally clay; the small bot-
toms, along the cliffs, rich; the ridges third-rate land ; township full of
rocky cliffs, (specimen No. 12,) containing fossils, (specimens Nos. 54, 56,
and 73.) Specimen No. 31 very common, disseminated, or in crevices, in
the rock ; a great variety of flinty masses similar to specimen No. 68. On
southwest of 28, some iron ore, (specimen No. 15.) Here are also diggings,
and some lead ore has been discovered, but no body of it found ; it is sup-
posed that there has not been more than one hundred pounds raised.

Township 86.—About two-thirds rolling prairie ; about one-third good
oak timber, chiefly strips along the north fork of the Makoqueta river, also
along Farmer's creek, and a branch of the Makoqueta river in the north-
east; very well watered both by streams and springs. Soil: generally’
second-rate ; along the stream, and on east side, land broken. Sub-soil :
clay. Rock: specimen No. 3 very frequent with specimen No. 31. Fos-
sils: specimens Nos. 51, 29, and 54. No diggings. No appearances of
lead ore.

Township 87.—About three-fourths broken prairie ; one-fourth timber,
chiefly stunted, with some spots of good quality ; well watered by streams
and springs. Soil : along White-water creek, second-rate, rather sandy,
dark colored. Sub-soil : mostly clay ; the rest of township surface broken.
Rock (No. 3) frequently exposed in cliffs with specimen No. 31 imbedded.
Fossils : specimens Nos. 51 and 73 ; some agate (specimen No. 72) found
in this township on 22.

Township 88.—The greatest part high, broken prairie; in the northern:
part of the township, very thin openings; remarkably well watered by
streams and springs. Soil : first rate, upland, rather dark sandy loam ; the
soil of this whole township is nearly as good as in the valleys generally.
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Sub-soil, sandy. Roek (No. 3) often exposed in -cliffs ;; no appearances of
lead ore.

Township 89.—About seven sections rolling prairie ; the rest very bro-
ken timbered land ; pretty well timbered generally; on the ridges, consid-
erable basswood and American aspen ; well watered by streams and springs.
Soil : second-rate, clayey. Cliffs (specimen No. 3) containing fossils (spe-
cimens Nos. 54, 29, and 64.)

Township 90.—Eight or nine sections in the west, rolling prairie ; also,
part of 15 and 23; the rest of the township broken timhered land ; the
southwest corner is oak openings; well watered both by streams and
springs. Soil: in the timbered land, second-rate, sandy, rather dark; a
small strip of bottom along the north fork of Little Makogueta river first-
rate. Numerous rocky cliffs, (specimen No. 3;) on northwest of 9, below
specimen No. 87, a bluish green clay. The northeast half of this town-
ship shows symptoms of lead ore. Therc are, however, no productive-
lodes at present discovered. Some iron ore (specimen No. 15) on south-
west of 9; also, on northeast of 8, and northwest of 4 ; but no extensive:
bodies of it discovered. On the southwest of 28 a crevice was struck, but
no lead ore was found.

Fractional township 91.—Little or no prairie ; high and broken land and
precipitous cliffs. Timber: chiefly oak. Well watered by streams and
springs. Soil: second and third rate; clay. Rock on top of bluffs like
specimen No. 79 ; below, specimen No. 91. Diggings on 35 and 36 ; about
five hundred pounds supposed to have been raised.

IN RANGE TWO WEST, OF THE FIFTH PRINCIPAL MERIDIAN,

Township 7T8.—About two-thirds prairie ; east half, high, rolling, sandy
prairie ; the part near Cedar river, low, level, and sandy. Groves of tim-
ber between Cedar and Sugar creeks ; some heavy timber near the mouth
of Sugar creek, chiefly elm and water oak; thinner towards the northeast,
where the ridges are covered with white oak ; well watered in the north-
west. Soil: third-rate, sandy, light throughout; on the southeast, destitute
even of grass. No rocks visible on the east side of Cedar creek ; on the
west side rock, (specimen No. 5.)

Township 79.—The eastern portion, two-thirds broken prairie ; the west-
-ern part, broken barren ridges, covered with a dwarf-oak growth ; on Sugar
creek, some pretty good timber. Soil: third-rate, generally sandy and
light-colored, better than in township 78. The first ledges of rock found in
this range (specimen No. 3) near the middle of the township.

Township 80.—About four-fifths rolling prairie; groves along Sugar
cteek and Crooked creek ; about one-fifth timber ; burr-oak on the ridges;
bass-wood and white-oak near the streams on the richer part of the town-
ship ; west half well watered. Soil : second-rate, rather sandy. Sub-soil :
clay. No ledges of rocks visible in this township.

Township 81.—The whole of this township is rolling prairie, except
three spots of timber, generally burr-oak, occupying about one section.
* Soil: second-rate, rather sandy, light-colored, except on the surface. No-
rocks visible, except a few boulders.

Township 82.—All prairie, except one grove partly on 14, and partly on.
11; not very well watered. Soil: second-rate, rather sandy. Ledges of’
rock on Yankee run, chiefly on 10, 14, 15, and a few on 22, similar to spe-
cimen No. 3.



Doe. No. 239. 3

Township 83.—Chiefly broken and rocky prairie; about one-fourth tim-
bered, lying on the Wapsipinecon river, and a grove of about one section ;
on the river, the timber is chiefly white-oak. Not well watcred, except in
the middle of the township. Soil: sandy; in the sonth, second-rate; in
the north, third-rate. Rocks appear on the points of the hills similar to
specimens Nos. 12 and 3; in the south, some large boulders, (specimen
No. 16.)

Township 84.—Principally broken prairie; some scattering black-oak
through 31, 32, 33, and 34; no other timber, except some bushes. One
small stream (Bear creek) runs through this township; very few good
springs observed. Soil : third-rate, sandy. Very few rocks; at a few points,
specimens No. 12 and No. 3 ; a good deal of chert scattered near these rocky
points. This is a poor township.

Township 85.—About half broken prairies ; one-half pretty good timber
along the Makogueta river, principally white and black oak ; some bass-
wood and waluut. But few small streams ; watered in the south by Min-
eral creek, in the north by the Makoqueta river. Soil : second-rate, sandy ;
on the river, third-rate. Surface very broken and rocky north of the Ma-
koqueta river ; cliffs of specimen No. 3 containing fossils (specimens Nos.
51,73, and 89;) on 11, fossil (specimen No. 28) is found. Not much rock
south of the Malkogqueta river.

Township 86.—One-third broken prairie in the southeast; two-thirds
timbered land ; pretty good timber on 16, 17, 19, and 20 ; tolerably well
watered by streams and springs. Soil: in the north and west, first-rate,
upland prairie ; in the sontheast, second-rate, hroken timbered land. Rock:
specimen No. 3. Fossils: specimens Nos. 28, 64, and 59.

Township 87.—The east half, very broken prairie; west half, broken
woodland ; timber stunted, black and white oak; tolerably well watered.
Soil : sandy, with a great many fragments of chert disseminated through
it; second-rate in the southeast; in the north and west, third-rate, Rock
(No. 3) containing fossils (Nos. 28 and 56.)

Township 88.— About five-sixths rolling prairie ; in the west, some good
black and white oak timber on the western range of sections; some spots
of timber in the southeast ; tolerably well watered by streams and springs.
Soil : rather clayev ; second-rate land generally. Rock (No. 3) with fossils
(No. 29 and No. 73) are found. A piece of lead ore found on 18, but no
important discoveries made ; not much indication of lodes of lead ore.

Township 89.—All prairie, except thin openings in the north ; very well
watered by streams and springs. Soil : good second-rate, rather broken, .
fine, black, sandy. Sub-soil: rather sandy. Rock of this township is spe-
cimen No. 3, with fossils (Nos. 28 and 29.) No diggings ; no discoveries
of lead ore. Land very much broken in the north and northeast.

Township 90.— About three sections of prairie. All the middle and east-
ern part of township, oak openings; pretty well watéred. Soil: fine, light
mixture of sand and clay. Rock (No. 2) containing fossils (Nos. 29, 28,
and 54.)

Fractional township 91.—No prairie ; all heavy timber, except some oak
Openings in the extreme south ; in the bottom, black walnut, ash, elm, and
maple ; on the ridges, varieties of oak. Well watered by Great Turkey
tiver, Little Turkey river, and Blue Belt creek, in the east. Soil: in bot-
toms, first-rate ; the rest second-rate, but surface very broken. Rocks:.
specimens Nos. 3 and 80 above, and Nos. 90 and 91 below ; some good.
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building rock at the bottom of the bluffs, (specimen No. 90.) Diggings
commenced on the northwest of 11, and lead ore discovered ; allnlle lead
ore raised on southeast of 7 ; there has been, however, no guantity of ore
raised in this township as yet. : g

Fractional township 92.—Little or no prairie. except a strip of prairie
bottom on 8 and 17; good timber on the south, and along the eastern border;
the rest is principally a dwarf growth of timber on the ridges. Tolerably
well watered. Soil : first-rate on the prairie bottom; near “Prairie La
Porte,” and narrow bottoms along the creeks, second-rate and wet. Sub-
soil : gravelly and rocky. Cliffs of specimens No. 3 and No. 68 (chert)
common. On northwest of 7, discovered a quantity of lead ore in a
ravine; twenty-five pounds were procured in a few minutes; there is
probably a valuable lode here. ;

Fractional township 93.—No prairie ; the bottoms are well timbered ; on
the bluffs, a growth of shrubs; the bottoms are not extensive. Soil: on
the bluffs, third-rate ; bottoms, second-rate, wet. Sub-soil : in the bottoms,
elay ; in the bluffs, clayey and rocky. Rock: Nos. 3 and 80, with speci-
men No. 68, (chert.) No discoveries of lead ore, although there are many
indications of it.

IN RANGE THREE WEST, OF FIFTH PRINCIPAL MERIDIAN.

Township 78.—All gently rolling prairie, except about two sections of
timber on the Wapsipinecon river, of white and black oak; well watered
oely in the northwest and southeast. Soil : third-rate, light, sandy. Sub-
soil: clay. Northeast of 1, rock similar to specimen No. 24, containing
numerous fossils, (specimens Nos. 106, 55, 57, and 58.)

Township 79.—Rolling prairie ; rather broken near Red Cedar river,
belt of good timber along Red Cedar river, of white and black oak, and
basswood ; well watered. Soil: third-rate, light, sandy. Rock (No. 24)
along the bluffs of Red Cedar river.

Township 80.—All thinly timbered, principally white oak and black oak ;
Iand gently rolling ; well watered by Cedar river and its branches., Soil:
first-rate. Sub-soil: elay. Rock (No. 3 and No. 21) on southwest of 3.
This is a most beautiful township.

Township 81.—Rolling prairie, except about four sections, which are
groves of white oak and basswood ; pretty well watered. Soil: second-
rate, sandy, light-colored. Sub-soil: clayey. Rock (No. 3) with columnar
structure.

Township 82.—All rolling prairie, except a little scattering timber in the
northwest, and a little grove on 18 and 19; badly watered. Soil: third-
rate, sandy, light-colored, No rock visible.

Township 83.—About two-thirds prairie, interspersed with fine groves
of timber ; well watered. Soil : second-rate, light-colored, and fine. Rocks:
Nos. 3 and 12.

Township 84.—North of Wapsipinecon river, rolling prairie. The only
timber is on the Wapsipinecon river, and a little scattering timber in the
northeast on 1, 2, and 12 the timber on Wapsipinecon river is rather in-
different. Not well watered, except in the south. Soil: third-rate, sandy,
particularly on the river. Sub-soil: clay. Rock frequently exposed on
the north side of Wapsipinecon river; also on northwest of 33, south of
the river. (Specimens No. 3, with fossils Nos. 29 and 73.)
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. Township 85.—Almost all rolling prairie, with some wet sloughs ; in the

northwest, surface broken ; about three sections of timber, partly in 28, 34,
- 35, and 36; very badly watered—only two insignificant creeks. Soil:
- gecond-rate, but wet. Rock is exposed chiefly in north and northeast,

(specimen No. 3 ;) magnetic boulders on northwest of 4, on the ridges.

Township 86.—One-half rolling prairie ; surface rather broken in the
southwest ; one-half thinly timbered with white and black oak, and in the
. bottoms, cotton-wood ; maple, ash, and basswood, along the south fork of

Malkoqueta river ; some good timber in the northwest. Pretty well watered.

Soil: on the river, second-rate, sandy ; the rest, third rate, sandy. Rock

- frequently exposed all over the township, (specimen No. 3,) containing fos-
- sils (Nos. 73 and 63.)
’ti Township 87.—Chiefly prairie ; surface broken on the east line ; also on
17,20, 22,and 27 ; the rest rolling. About seven sections of timbered land ;
- the timber on 31, 32, and 30, very good ; the rest average timber ; not well
watered ; no springs. Soil: in the southwest, second-rate, sandy ; in the
prairie, third-rate. Sub soil : in places, clay. Rock well exposed on the
east; also on 22, 27, 17, 34, and 35; on northeast of 24, large orthocera-
‘ gges (specimens No. 56, also No. 64;) southwest corner of 1, fossil (No.
F 29.)

Township 88.—Six-sevenths rolling prairie; one-seventh stunted white
and burr oak timber—chiefly along the streams; well watered both by
streams and springs. Soil : second-rate, sandy, with flinty fragments; in
the middle of the township, black. Sub-soil: yellow clay. Rock (No. 3)
containing fossils (Nos. 28 and 95.) No appearances of lead ore.

Township 89.—Mostly all rolling prairie ; no timber of any value; not
well watered, except by Bear creek. Soil: third-rate, with flints; some
little of the soil is clayey in the oak bushes on 15 and 16. Rock, No. 3;
fossils, Nos. 29, 54, and 94. The millstone quarry mentioned by the sur-
veyors is merely granite boulders, and a cliff of specimen No. 3, above. On
the northwest of 4, where the surveyors note appearances of lead ore,
nothing but siliceous masses of chert (specimen No. 68) is to be found.
This alone cannot be considered evidence of the existence of lead ore. On
- the northwest of 14 is a magnetic boulder, with polarity. This is a poor
township.

Township 90. —Three-fourths prairie ; good timber in the northeast ;
sugar-tree and basswood in the low ground, oak in the high ground ; pretty
well watered by streams and springs. Soil: first-rate, black ; land rather
- broken in the southwest ; soil second rate in the northeast; surface very
- broken. Rock, No. 3; fossils, No. 29. No indication of lead ore except
- sink.holes.

. Township 91.—No prairie; well timbered with sugar-maple, walnut,
hickory, and oak ; surface very broken and hilly ; well watered by streams
- and springs. Soil: third-rate, clayey. Rock, No. 3, with No. 31. No in-
. dication of lead ore on the surface.
 Township 92.—About two sections of rolling prairie, with some scatter-
ing timber partly on 3, 4, 9, 10, and 15; the rest of the township is timbered
with a variety of pretty good timber; not well watered, except in the
west.  Soil : on the ridges, third rate, clay. Sub-soil : clay. Soil in the
bottoms first-rate; but not extensive. Rock: generally specimens Nos. 3,
26, and 80, with fossils Nos. 63 and 67. An indurated clay slate on south-
west of township 86, on high ground, near the head of a stream running to
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the southeast corner of this township. A mineral (specimen No. 27,) white
siliceous rock, which, by decomposing, forms a material used for porcelain,
similar to that on the Mississippi river, below Cape Girardean, is found:
frequently in this township. It passes, however, rather too much into horn-
stone. Some (specimen No. 15) iron ore found on southeast of 13. Lead
ore found on the southwest of 1. No discoveries in the west of the town-
ship. The northeast half is included in the lead region. '

Fractional township 93.—About four sections rolling prairie ; the rest
timbered ; on the tops of the ridges the growth is stunted ; surface of tim-
bered land, broken ; well watered by streams and springs. Soil: clayey
mould. Sub soil: clay. More sand in soil of the eastern part of the town-
ship ; bottoms first-rate, but rather narrow ; upland in the west, second-rate
in the timber, first-rate in the prairie; upland in the east, third-rate. Not
many ledges of rock in the west part of the township; specimen No. 3 ex-
posed in the east. A little argillaceous iron ore on southwest of 35. No-
lead ore discovered ; the eastern part of the township shows some indica-
tions of lead ore.

Fractional township 94.—About three sections of open prairie in the
southwest corner ; the rest thinly timbered with white oak, basswood, burr
oak ; in the west, sugar-maple, and basswood in the low ground ; scattering
oak on the ridges; pretty well watered by streams and springs. Soil : in
the narrew bottoms, first-rate; in the ravines and on the ridges, third-rate,
except in the extreme north, where it is second-rate; clay appears to pre-
dominate as an earthy ingredient; many loose fragments of rocks dissemi-
nated. Rocks: No. 102 above, No. 98 below, and Nos. 3 and 100 still lower.

Fractional township 95—No prairie of any extent; the most of the
township timbered with a thin growth of oak, sugar-maple, basswood ; no
extent of bottom ; pretty well watered, except on the bluffs on the east side.
Soil : third-rate on the ridges in the east; in some parts of the west, second-
rate; in the narrow bottowns, first-rate; very rocky in the east, clayey in
the west. Near the ferry, on the Mississippi river, opposite “ Prairie du
Chien,” rock (No. 101) is exposed about fifieen feet above the water ; some
ez;f" s;z;acimen No. 15 near Bloody run. No claim, except that of Basil

jard.

IN RANGE FOUR WEST,; OF FIFTH PRINCIPAL MERIDIAN.

Township 78.—T wo-thirds prairie ; the low prairie rather swampy ; the
rest rolling. One-third timber, chiefly on the Wapsinonoz river, red oak,
elm, and black walnut ; three small groves, one in 30, the others in 31 and
33. East side well watered by the Wapsinonoz river. Soil : first-rate in
the northeast; the rest second-rate, dark, three feet thick. Sub-soil : three
feet clay, sand below. No rocks discovered. In 3,a chalybeate spring dis-
covered.

Township 79.—-Nearly all rolling prairie, with some hazel bushes ; some
timber, chiefly on 33, at the head of the Wapsinonox river ; twenty or thirty
acres of timber called * Hickory grove,” on the northeast of 1)—not on the
east of the creek, as noted on the surveyor’s plat. Soil: second-rate, dark.
Sub-soil : clay. Not very well watered, except in the south. Rock : in the
northeast, on 10 and 3, siliceous and calcareous (specimen No. 25,) with
fossil (stylina)

Township 80.—Three-fourths prairie ; rolling in the south; surface
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broken along Red Cedar river in the northeast; one-fourth stunted timber;
on Red Cedar river, a little stunted scattering black oak and hickory. Soil:
some first-rate black soil in the prairie, in 2, on Red Cedar river; in the
northwest quarter of the township, soil third-rate, yellow ; the rest, second-
rate, dark ; soil generally sandy. Subsoil: in the hills, clayey. Well
watered, especially in the northeast, on’ southeast of 10, southwest of 11,
northwest of 14, and northeast of 15. Rock (No. 3) containing fossil, (No.
56) on the northeast of IRed Cedar river.

Township 81.—Three fourths prairie; rolling, except in southeast, where
it is flat; and about twe sections in 17, 21, and 18. Good timber occupy-
ing about nine or ten sections—chiefly white and black oak and hickory.
Well watered. Soil: in the southeast, first-rate ; in the west, second-rate
flat prairie; first-rate in the north, black soil. On 16, 10, 11, and 19, reck
(No. 3;) also slaty limestone (No. 10.)

Township 82.—Rather more than one-half flat prairie ; some pretty gocd
ouk timber in the northeast, and in the north half of 5 and 4 ; stunted oak
timber in the southwest. No water in the northwest; small creek in the
northeast ; and southwest not well watered. Soil : 1n the northeast, first-
rate; also in the northwest ; in the southeast, light, sandy. Sub-soil : clay,
then sand. Rock on 9 (specimen No. 3;) on northeast of 29, (specimens
Nos. 12 and 3.)

Township 83.—Rolling prairie, except three or four sections. The groves
of timber are basswood, black walnut, and white oak. Not well watered.
Soil : first-rate, black, except in the northeast corner, which is second rate.
Sub-soil : in seme places, clay. Rocks : on the middle of 15 some speci-
men, (No. 3,) but no ridges or ledges of limestone as represented on some
of the maps.

Township 84.—About nine sections, in all, rolling prairie ; two sections
broken prairie ; about twenty-five sections of timber, heavy on the south-
west of the Wapsipinecon river ; pretty well watered by the Wapsipinecon
river, by the Buffalo creek in the north, and by a small creek in the centre.
Soil: in the prairie upland, generally first-rate, except in the northeast,
where the surface is broken and soil third rate; in the timber on the Wap-
sipinecon river, surface broken, soil second rate, sandy. Sub-soil : sand.
Numerous ledges of specimen No. 3 exposed.

Township 85.—Three-fourths very rolling prairie ; one fourth timber,
generally of a thin growth of white oak, black oak, and burr oak; on 31

and 32, land broken, but timber good ; some small groves of stunted timber

in the northeast; poorly watered, except in the southwest corner. Soil: in
the prairie, second rate ; in the northeast, third-rate; in the southwest, poor
third-rate, except on southwest side of Buffalo creek, where it is second-
rate. Sub soil: sand. Some ledges of specimen No. 3 on Buffalo creek.
Rock not often exposed in the centre and north. ;

Township 86.— Eight-ninths rolling prairie ; one-ninth timber ; on the
northeast corner good quality of basswood, black walnut, cherry, sugar-
maple, white oak, and black oak ; not very well watered ; a good spriug on
southwest of 10. Soil : generally first-rate; in the northwest, second-rate,
and surface broken; northeast, in the timber, second-rate ; second rate, also,
in the southeast, and rolling. Some compact carbonate of lime on the
northeast of 10; also, ledges of specimen No. 3, with fossil No. 54 (“cal-
amopora”) on southeast of 3.

Township 87.—One-third rolling prairie; some low flinty hills; two<
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thirds second.rate timber ; on 4, some first rate timber; on 13, 24, and 25,
black and white oak, sugar-maple, basswood, and ironwood ; barrens in 1,
northeast of 2 and 12 third rate ; well watered by the Makogueta river and
Limestone creek, (called by the settlers Buck creek ;) two good springs on
the northeast of 27 and southeast of 27. Soil : first-rate on 28, 33, 18, 7,
22, and 8 ; second-rate on 19, 20, 21, 29, 30, 31, and 32; second-rate and
surface broken on 5 and 6: soil generally sandy, but dark. Sub-soil : sand
and gravel. Full of rocky cliffs (specimen No. 3;) some (specimen No,
15)on 6, 7, 8, 16,and 17 ; magnetic boulders on 35 and southwest of 21.

Township 88.—One-fourth broken and rolling prairie ; three-fourths tim-
ber of various kinds ; on the eastern sections a light growth of white, red,
and burr oak, and basswood ; sections 8, 9, 11, 14, 15, 16, 17, and 36, about
one-half tolerable growth of red, white, black, and burr oak, and basswood;
on 18, 23, and 28, one-fourth same kind of timber; on 19, 20, 21, 28, 29,
30, 32, 33, and 34, all timber—mostly a heavy growth of white and red
oak, white ash, hickory, and basswood ; well watered by beautiful limpid
streams, and a number of fine springs of excellent water. Lake Ches-
ter (on the corners of 16, 17, 20, and 21) is a very clear sheet of water,
with a shore of gravel; the depth of water, on an average, is thirty feet,
Soil : good second-rate, generally sandy. Sub-soil: in some parts sand, in
some parts a yellow clay. Iron ore (No. 15) in detached fragments is very
abundant on 2 and 3, and on those sections which range south from them,
with broken masses of rock (No. 3) and chert (No. 68.) Several ledges of
specimen No. 3 in various parts of the township.

Township 89.—Al] but two sections rolling prairie; one grove of good
hickory and white oak timber, partly on 8, 9, 16, and 17 ; the rest is dwarf
timber; tolerably well watered by Plum creek and several good springs.
Boil : second-rate ; sandy, with fragments of chert disseminated. Sub-soil:
yellow clay. Large cliffs of specimen No. 3 on specimen No. 25; fossils
(Nos. 54 and 94.) No appearance of any valuable quantity of iron ore or
lead ore; some pieces of iron ore (No. 15) on southwest of 35 and south-
east of 34.

Township 90.—The south half is broken prairie ; north half timbered ;
good timber on Elk creek—a variety, but chiefly oak ; well watered both
by streams and springs. Soil: third-rate, clayey. Sub-soil: clay. Cliffs
of specimen No. 3 on the streams ; fossils Nos. 28 and 54 ; some fragments
of specimen No, 15 loose on the surface.

Township 91.—No prairie ; all a tolerably heavy growth of sugar-maple,
walnut, hickory, and oak ; surface very broken and hilly ; well watered
both by streams and springs. Soil : second rate. Bottoms on Elk creek
half a mile wide; rich soil, first-rate. Rock of the township, specimen No.
3. No discoveries or indications of lead or iron ore.

Township 92.—About three sections of high broken prairie, on Turkey
river, is %‘ood heavy timber, but surface of land very broken; a great pro-
portion of sugar-maple on 22, 26, 27, 34, and 35; very well watered by
streams. Soil: in timbered land in the northeast, second rate ; all the res
third-rate, rather sandy, gravelly bottom. Rock of the township, specimen
No. 26 ; also, some of specimen No. 80 ; some magnetic boulders.

Township 93.—One-half rolling prairie; one half timber; heavy oak
in the west; in the south, oak openings: pretty well watered. Soil : all
third rate except the rolling prairie in the northeast ; light and sandy on
the ridges; in the prairie, a sandy mould, Subsotl: generally sandy.




Doec. Neo. 239. 79

Rock in ledges (specimen No. 3 above, No. 90 and No. 91 beneath.) The
commencement of the blue limestone in this range.

Township 94.—Five-sixths prairie; in the west, surface broken ; in the
centre and south, high and rolling. A small grove of timber partly on 5
and 6; also, a thin growth of timber on 1, 2, 11,12, 13, and 24, and a
little on 25. Not very well watered. Soil : sandy mould, generally second-
rate, except in the west, where it is third-rate. Sub-soil : generally clay.
Rocks, (Nos. 3, 90, 91, 98, and 16.) The only ledge seen is in the north-
east.

Township 95.—About one.third high rolling prairie; about two-thirds
timber ; good timber on 1, 2, 3, 12, and part of 10, 15, 16, and 21, and on
25, 26, 35, and 36 ; the rest is a stunted growth ; well watered only in the
centre and east. Soil: generally fine, light, and sandy. Sub-soil: sand
with a mixture of clay, Rock: (No.3 above, Nos. 90 and 91 beneath.)
Fossils, (Nos. 59, 62, and 97.)

IN RANGE FIVE WEST, OF THE PIFTH PRINCIPAL MERIDIAN,

Township 78.—Mostly all high rolling prairie; in the east part, some
low, wet, and rather marshy spots; two small groves of timber—one of oak,
in the northwest; the other in the southwest, of oak, hickory, and ash: in
all, about one section. Not well watered ; a few good springs. Soil: in
the prairie second rate, rather gravelly on the ridges; southern part wet,
soil black. No rocks observed in this township.

Township 79.—The southern half is high rolling prairie; one-third tim-
ber ; in the northwest, groves of oak and hickory, with openings of dwarf
oak and hickory; pretty well watered. Soil: in the prairie, second-rate ;
in the timbered land, third-rate. No rocks discovered in this township.

Township 84.—Four-fifths broken prairie; one fifih timber, in groves of
oak, basswood, and some sugar-maple ; well watered by Big creek and cold
springs. Soil: in the west part second-rate, light and gravelly in the prai-
rie; 1n the east part third-rate. Great numbers of large boulders scattered
over the prairie, Rock on 12, similar to specimen No. 7, (one of the upper
members of the cliff limestone ;) on 31, silicious limestone similar to speci-
men No. 3, with chert (No. 68) and fossil (No. 32.)

Township 85.—Four-fifths high rolling prairie; one-fifth groves of tim-
ber and barrens; the timber is chiefly black, white, and burr oak; well
watered by Buffulo creek and Wapsipinecon river. Soil: generally third-
rate, light-colored, and gravelly. Rock (Nos. 3 and 12) on both sides of
Wapsipinecon river, but principally between the two streams; contains
fossils (No. 54,) and one resembling No. 64.

Township 86.—Four-fifths dry rolling prairie; one-fifth timber on Buy-
Jalo creek, on southwest of Buffalo creek of good quality ; not well wa-
tered, except in the southwest. Soil: generally first-rate. Sub-soil : sand
and gravel. Rock only on Buffalo creek, (specimen No. 3.) Fossils:
(Nos. 28 and 51.) }

Township 87.—Rolling prairie, except about ten acres of timber on 12;
not well watered. Soil : second-rate, black, sandy mould. Sub-soil : grav-
elly and rocky. The only rock observed is on the northeast of 12, (speci-
men No. 3.) ~Fossils (Nos. 28 and 29 ;) some loose pieces of iron ore, (No.
15,) and some boulders.
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Township 88.—Rather more than half prairie ; rolling in the southeast,
flat in the west ; the timber is chiefly on the Makoqueta river ; on the west
side there is but little good timber ; on the east, on 23 and 24, some good
oak, elm, and basswood timber ; not generally well watered. Soil: on the
flat prairie in the west, first-rate; in the south and northeast, second-rate.
Cliffs of rock (specimen No. 3) frequently exposed in the timbered land
along the Makoqueta river. Fossils (Nos. 29 and 89.)

Township 89.—T wo-thirds high rolling prairie; on 7, 9, 17, and 18,
timber is second-rate ; the rest is all dwarf timber. Well watered in the
west by the Aakogueta river and its branches. Soil: first-rate on 16, 21,
and 28, black sandy mould; the rest is second.-rate. Sub-soil: sand and
gravel. Rock (No. 93.) Fossils (Nos. 29 and 54.) _

Township 90.—Six-sevenths rolling prairie; one-seventh good white
oak, walnut, and sugar-maple timber. Pretty well watered by streams and
-springs. Soil : in the south, some first-rate soil ; the rest second-rate, dark,
and sandy ; in some parts flinty. Rock (No. 26.)

Township 91.—One-fourth rolling prairie ; three-fourths a young growth
of timber ; American aspen, ash, sugar-maple, and walnut, in the bottoms.
Tolerably well watered by streams and springs. Soil: a black sand in the
prairie; in the timber not quite so dark. Sub-soil: a yellow clay (in the
timbered land.) Rock of the township (specimen No. 26.) [Fossils (Nos.
29, 73, and 96.) ‘

Township 92.—North half high rolling prairie, and broken ; interspers-
ed with a few groves of black and white oak. South half high, and very
broken woodland ; about one-half of the township has a growth of moder-
ately good timber. Well watered by streams and springs. Soil: a dark
clayey loam. Sub-soil : brownish clay. Rock of the township (specimens
Nos. 26 and 3.) Fossil (No. 55.)

Township 93.—Nearly all rolling and broken prairie; a belt of timber
on Turkey river, varying from a few rods to a mile in width: in all, about
four sections of woodland in the township. Well watered. Soil: a dark
clayey loam. Sub-soil : brownish clay. Rocks (Nos. 90, 91, 104, and 105.)
Fossils (No. 106,) Some carbonate of zine on the north of 13. In this
township the blue limestone (specimen No. 91) is about one hundred feet
above Turkey river. ;

Township 94.— All high rolling and broken prairie, except two sections
of tolerable timber of black and white oak. "Moderately well watered on the
west and southeast by streams and springs. Soil: a third-rate dark clayey
loam. Sub-soil : brownish clay. Rocks (Nos. 26 and 103.) Fossils (Nos.
51, 52, 69, and 97.)

IN RANGE SIX WEST, OF THE FIFTH PRINCIPAL MERIDIAN.

Township 79.—Three-fourths broken prairie; one-fourth groves of tim-
‘ber, of oak, hickory, and basswood. Well watered by the lowa river and
good cold springs. Soil : in the southwest, where there are broken bluffs,
‘third-rate; the same in the northeast and northwest; in the southeast,
where there is high rolling prairie, second-rate. Rock of this township a
white compact limestone, containing a fossil called stylina (see specimen
No. 25;) the rock is hard enough to take a polish, and the imbedded fossil
gives it a fine variegated appearauce; the quarries, as far as they have
been opened, do not afford slabs of sufficient size to make the rock very
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valuable as a marble. In digging the wells at Jowa city, detached pieces of
brown slate and coal have been struck; derived, doubtless, from the de-
struction of the lower beds of the coal formation at the margin of the coal-
field, which overlap the white limestone, (specimen No. 25.) It is not prob-
able shat any valuable seams of coal exist in this township. The light
rock (No. 25) on 8, 9, 10, and 11, and all along the bluffs; at the depth of
forty feet beneath the surface, it was struck at Jowa city; before reaching
it, at a depth of between thirty and forty feet, pieces of timber resembling
cedar were dug out. On the southeast of 10, is a chalybeate spring, and
some little oxide of iron.

Township 86.—Three fourths high rolling prairie ; one-fourth timber
and barrens ; mostly a stunted growth of oak, hickory, basswood, and Amer-
ican aspen. Well watered. Soil: good second-rate, black sandy mould.
Sub-soil : generally sandy. On the southwest of 3, gray compact lime-
stone and brecciated siliceous rock, including chert. Not much rock exposed.

downship 87.—All rolling prairie, except some dwarf timber in barrens
along Buffalo creek. Not well watered, except in the southwest. Soil:
second rate, black sandy mould. Sub-soil: gravelly. The only rocks
visible are granite boulders ; some from ten to fifteen feet high.

Township 88.—All high rolling prairie, with some wet spots. Not well
watered. Soil : second-rate ; black sandy mould. Sub soil : gravelly. A
ledge of rock on 12, (specimen No. 3;) but very little rock to be seen, ex-
cept boulders.

Townghip 89.—All high rolling prairie, except two groves of timber oc-
cupying from two to three sections; one grove, partly on 21, 22, 26, and
28, of basswood, and good white oak timber; the other, partly on 1, 2, and
12, of dwarf oak. Well watered, both by streams and springs. Soil: in
the southwest, good second rate; in the southeast, wet, gravelly prairie;
the rest, third-rate, gravelly. Rock : a very crystalline limestone. =~ Fossils
(Nos. 54, 83, and 89.)

Township 90.—About one-third rolling prairie in the northeast; six or
seven sections flat prairie in the southwest, with wet spots; in all, about
one-half timber ; along the Makoqueta river, and on 11,14, 23, 26, 35, and
36, the timber 1s tolerably good ; the rest is a stunted oak growth. Mod-
erately well watered. Soil: in the prairie, second-rate ; in the bottoms of
the Makoqueta, good secondrate; in the barren oak timber, poor sandy

. soil. Conspicuous cliffs of specimen No. 3. Fossils (Nos. 28 and 54.)

Township 91.—One-third, rolling prairie ; two-thirds, a small growth of
black oalc; surface of timbered land very broken. Moderately well water-
ed by streams and springs. Soil : third-rate; black, but sandy, and full of
flinty fragments. Sub soil: in places, a yellowish clay. CIiffs of specimen
No. 3. Fossils (Nos. 29, 92, and 95.) £

Township 92.—North part, high, rolling, and broken prairie ; south part,
high, rolling, and broken woodland—tolerably good white and black oak;
about ten sections of woodland in this township. Very well watered by
streams and springs. Soil: third-rate dark clayey loam; darker in the
woodland than in the prairie. Rock of the township (specimen No. 3.)
Fossils (No. 29.)

IN RANGE SEVEN WEST, OF THE FIFTH PRINCIPAL MERIDIAN.

- Township 88.—Mostly all high, rolling prairie. A belt of stunted timber
along Buffalo creek ; about one-quarter of a section good timber on 34 and
6
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35. Not well watered, except by Buffalo creek, and a few springs in the
wet prairie. Soil: second-rate; black sandy mould. Subsoil: gravelly.
No rocks visible, except granite boulders of immense size.

Township 89.—All high, rolling prairie. No timber of any value. Not
very well watered. Soil: north half, second rate ; south half, third-rate—
gravelly, but not quite so sandy as township 88, No rocks, but large bould-
ers.

Township 90.—Principally prairie; on 13, 14, 24, and 25, some thin
oak timber; a small grove of timber on 30, 'Well watered by streams and
springs. Soil: generally poor third-rate, with little flinty fragments dis-
seminated ; some on the west side second-rate. Low down on the east fork
of Buffalo creek, some rock (No, 3;) boulders of granite, gneiss, and por-
phyry, with pieces of chert on 19.

Township 91.—All prairie, except about one section and a half; rolling
in the north and in the centre, level in the south. Some second:-rate tim-
ber, partly on 13, 24, and 25. Not well watered. Soil: sandy; first-rate
in the northeast ; the rest second-rate. Subsoil: gravelly. No ledges of
rocks discovered.

Township 92.—One-half broken prairie ; one-half broken timbered land ;
timber, generally, a dwarf growth of black oak. Well watered, both by
streams and springs. Soil : a light-colored mixture of sand and clay in the
timber land ; dark colored in the prairie; in the tiniber, third-rate; in the
prairie, second-rate. Rock of the township (specimen No. 26, with speci-
mens Nos. 31 and 68.)

IN RANGE EIGHT WEST, OF THE FIFTH PRINCIPAL MERIDIAN.

Township 90.—Mostly all high, rolling prairie; a little dwarf timber on
Buffalo creek. Well watered by fine springs. Soil: in the west, good
second-rate ; in the east, poor, gravelly third-rate. No rock visible except
boulders, which, on the west side, are large and numerous. On 20a gran-
ite boulder was discovered, which measured eight feet high, thirty feet
across, and ninety feet around. There are many others as large or larger
in this township.

Township 91.—All prairie, two-thirds of which islow, No timber what-
ever. Tolerably well watered by the head-waters of Buffalo creek and by
springs. ~ Soil : wet, coarse sand, black, but poor third-rate; the poorest soil
in these ranges of townships. Not a stake or mound showing corners in
the whole township. Some granite boulders, but no ledges of rock.

Township 92.—All prairie, except about one section of timber in 1, 12,
and 6, which is second rate ; prairie, rolling in the north ; flatin the south ;
very poorly watered. Soil: second rate; sandy, and sometimes gravelly.
Sub soil : gravel. On 12 and 13, ledges of specimen No. 3; no other rock
visible, except a great many boulders, some of which are granite, others
greenstene.

IN RANGE ONE EAST, OF THE FIFTH PRINCIPAL MERIDIAN.

Township 78.—Mostly undulating prairie. Some stunted oak growth
in the south. A grove of about two sections, partly in 7, 8, and 17, of oak"
and hickory timber. Almost without streams. Soil: generally a dark,
deep, second-Tate sandy mould; on 4 and 5, some first-rate upland ; in the
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extreme south, third-rate. Sub-soil: on 35 (effervescent with acids) in-
dicating a sandy marl. In township 77, close by the south line of 78, lime-
stone (specimen No. 14) containing fossils, (Nos. 56 and 57.)

Township 79.—All prairie. In the middle and north, low and wet ; in
the south, undulating. Watered only by Mud creek. A few wet spots.
Soil : third-rate. Sub-soil: clay. No rocks to be seen.

Township 80.—Mostly all broken prairie ; two groves of timber, oceu-
pying about one section and a quarter. Round grove in the south, on 33 ;
the other in the west, mostly on 14. The timber is chiefly oak, walnut,
and hickory. Well watered by Walnut creek and by a branch of Mud
creek ; the Wapsipinecon river just touches the northeast corner. Soil :
in Walnut grove, first-rate; in the west, second-rate, and sandy ; in the
south, third rate. Sub soil : apparently sandy. Loose masses of chert and
quartz scattered over the surface. On the northeast and northwest of 35,
and northeast of 22, hydrated brown oxide of iron, in small quantities, in-
termixed with siliceous and calcareous fragments ; on Walnut creek small
masses of this iron ore, with detached masses of quartz (No. 74) and lime-
stone, containing fossil, (No. 66 ;) on 9, boulders of volcanic-looking rocks
and crystallized quartz. Ledges of specimen No. 3 on northeast of 1.

Township 81.—In the centre, sandy, rolling prairie ; in the north, low,
flat prairie ; northwest corner, broken prairie ; groves of a light growth of
oak timber ; one on the southwest, occupying about three sections, on 30
and 31, and partly on 27, 28, 29, and 32. The land is here broken; a nar-
row belt of timber along the Wapsipinecon river, which flows through the
east part of the township. Well watered. Soil: first-rate on Yankee run;
second-rate in the northwest; low, wet, third-rate on the east side of the
Wapsipinecon river; first-rate upland near the south line ; third-rate in
the grove on the southwest ; second-rate on the high ridges in the forks of
Yankee ran. Some ledges of siliceous limestone (specimen No. 3) on 35
and 36; detached masses of flint strewed over the surface.

Township 82.—Chiefly prairie ; broken in the southwest, with swamps
and sand-ridges running between them ; a narrow belt of timber along the
Wapsipinecon river, and some thin timber, on the head of the creek, run-
ning through the eastern portion of the township. Not very well watered.
Soil : generally third rate and sandy. Sabsoil : sand. On northeast of
13, rock, (No. 3;) and on 28, rock, (No. 12.) A ferruginous or chalybeate
spring on southeast corner of 28,

Township 83.—All prairie, except a little scattering timber in the north ;
in the south, broken prairie—still more broken in the north ; in the south-
east, sandy ridges ; the only timber is a little scattering dwarf oak, in the
extreme north, on 1, 2, and north part of 10 and 11. Not well watered in
the southwest and middle. Soil : third-rate, black, and sandy. Sub-soil :
in the east, clay, with which acids produce no effervescence ; consequently
containing no carbonate of lime. On the northeast and southeast of 3 and
10, low cliffs of rocks, (Nos. 3 and 12;) also on 2, 15, and 17, same rock,
with specimen No. 31 interspersed. Fossils, (Nos. 28, 29, 51, and 56.)

Township 84.—Two-thirds prairie ; southern part very broken, with
groves of good timber; on Bear creek ; sandy rolling prairie in the centre,
partly on 9, 10, 14, 15, 16, 17, 21, 22, 23, 25, 26, 27, 34, 35, and 36, ex-
cept a belt of timber on Bear creek ; the timber, though not very large,
is good. Well watered. Soil : light and sandy ; second-rate in the north-
east; all the rest third-rate, except a strip through the centre, which is
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second-rate. Rock of the township is specimen No. 3, containing fossil
(No. 28) very often exposed—one of the upper members of the  cliff lime-
stone.” Diggings on the southwest of 15, but unimportant. :

Township 85.—Only about three sections prairie ; surface broken on 30,
31, and 32 ; high bluffs, especially in the northeast and southeast ; all the
rest very good timbered land, but surface broken. Very well watered.
Soil : in the east and west third-rate ; along the centre a strip of about
one mile and a half in breadth, second-rate. Rock : in the east, like speci-
men No. 12; between 15 and 16, hydrated brown oxide of iron (speci-
men No. 15) in small masses ; on southeast of 4 is found fossil, (No. 29.)
On the locality between 31 and 32, where the surveyors note on the map
¢« appearances of lead ore,” no discoveries of importance were made ; speci-
men No. 31 is abundant, but that alone is very unsatisfactory evidence.
It is not improbable that the deposites of iron, found ranging here from
southeast to northwest, may originate in a vein, and be accompanied with
a little lead ore, as is the case on Mineral creck, in township 85, range 1,
west.

Township 86.—Only a neck of open prairie, partly on 3, 4,9, and 10;
the rest oak openings. Not well watered. Soil: sandy; third-rate, ex-
cept in the northeast, where it is second-rate. Subsoil: in the south,
sandy. Rock, (No. 3,) with fossils, (Nos. 32, 51, 66, and 89;) on north-
west of 29, some sandstone, fossil, (No. 54,) and quartz, (No. 74.) Small
pieces of lead ore found on the southeast of 12, in red earth ; no other in-
dications of lead ore, except the existence of crystallized carbonate of lime.
The same remark is applicable to the lead ore found in this township as
that feund in township 85. On the northwest of 30, rock full of fossil,

No. 66.

; Town?ship 87.—Seven eighths prairie ; a few groves of second rate tim-
ber in the southeast of the township, and on 17 and 18. Tolerably well
watered. Soil: good second rate sandy mould. The whole township
covered with a kind of rocky fragment on the ridges. Rock, (No. 3 with
No. 31 imbedded ;) some iron ore (No. 15) in small fragments on the south-
east of 11; also some good specimens on southeast of 35, but no great quan-
tity discovered. About forty shafts have been sunk on the northeast of 35,
but no lead ore raised or discovered.

Township 88.—About one-third rolling prairie ; two-thirds a thin growth
of scattering white-oak timber. Well watered by small streams and good
springs. Soil: generally sandy; in the prairie, second-rate. Cliffs of
specimen No. 3, especially along the streams, containing fossils, (Nos. 28,
29, and 54 ;), some little iron ore (No. 15) on 13.

Township 89.—Very little prairie ; mostly good timbered land, with a
variety of timber; surface very much broken—hardly a place sufficient for
a ten-acre field, unless in the extreme north. Well watered by streams and
springs. Rocks: similar to specimens Nos. 3, 80, 84, 85, and 86. The
diggings on 28 and 29 are old and abandoned; those in the northeast
have been very productive ; on 1 are very rich diggings ; on 2, from 1,000
1bs. to 1,600 lbs. of ore have been raised in a day ; on 12, adjoining L. Lang-
worthy’s diggings, from 60,000 lbs. to 70,000 Ibs. of ‘lead ore have been
raised in a month; probably 1,000,000 Ibs. have been raised in all.
Northwest of 12 are Hale’s diggings, where 250,000 lbs. have been raised ;
on every part of 12, lead ore has been raised ; the diggings on south of 11
have been productive; the diggings in this township have been as pro-
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dnctive as any in the Territory of Iowa, but they are not much worked at
resent.

. Township 90.—About two sections of prairie in the northwest, on 5, 6,
7,and 8; the rest timbered land; in the northeast, land rolling, timber
third-rate; in the east, a tolerable good growth of black oak timber ; in the
south, broken timbered land. Exceedingly well watered by the Little Ma-
koqueta river and its branches. Soil: third-rate; generally sand, except
near the south line. Cliffs of specimens Nos. 3 and 80. On southeast of
34, and southwest of 35, are the “ Durango” diggings, where 700,000 Ibs.
of lead ore are said to have been raised ; « Timber” diggings, on the south
of 35, and also on 3, in township 89, (owned by Ewing & Carter,) where
have been raised, in six months, 60,000 lbs. of lead ore; on the southwest
of 33 a little ore has been raised. On the southeast of 15 are ¢ Sherald’s”
diggings ; 500,000 lbs. of lead ore are said to have been raised here in five
years, by only working occasionally. Some small fragments of iron ore
{No. 15) on southeast of 8.

Fractional township 91.—Little or no prairie ; mostly high and timbered
land ; the growth is chiefly different varieties of oak. Well watered, ex-
cept on 29, 30, 31, and 32. Soil: third rate; mixture of sand and clay;
no bottom land of any consequence. Rock of this township: specimen
No. 3, above ; beneath, specimens Nos. 79, 90, and 91. No diggings on
this fractional township; but it is within the boundaries of the lead region,
and may probably afford lead ore.

IN RANGE TWO0 EAST, OF THE FIFTH PRINCIPAL MERIDIAN.

Township 78.—Nearly the whole of this township gently rolling prairie,
with some marshes. A grove of timber in the southeast, occupying about
four sections. Not well watered. Soil: a dark sandy mould, second-rate.
Sub-soil : sandy. No rocks discovered, except boulders.

Township 79.—Mostly all rolling prairie; a marsh near the centre. - A
grove of hickory and oak occupying about one section, a little northwest
of the centre of the township, called ¢ Hickory grove.” Not well watered.
Allen’s creek runs through the township. Soil: a second-rate, dark, sandy
mould, some of it slightly effervescent, showing an admixture of carbonate
of lime. On southeast of 16, rock (Ne. 3.)

Township 80.—Chiefly gently rolling prairie. A grove of timber, called
“Allen’s grove,” a little southeast of the township, occupying about two
and a half sections, of oak, ash, and hickory; and a belt of timber along
the Wapsipenecon river. Moderately well watered. A bog in the south-
east of the township. Soil: a second rate, dark, sandy mould, slightly ef-
fervescent, indicating an admixture of carbonate of lime. Sub-soil: sandy.
On 1, 6, and southwest and northeast of 9, rocks (Nos. 3 and 9) apparently
dipping slightly to the northeast. :

T'ownship 8l.—All gently rolling prairie, with some wet spots in the
east, north, and southwest. Notimber. Not well watered. Soil: second-
rate sandy mould iu the south ; third.rate in the north. No rocks exposed,
except boulders in the northeast. L

Township 82.—Mostly all prairie ; south half; gently rolling prairie, with
a few small sand-hills, forty feet high, destitute of vegetation. No timber,
except a little scattering oak growth in the extreme north. Not well wa-
tered ; no springs. Soil: poor, sandy, third-rate. No rocks, except some
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large boulders in the northeast, running northeast and southwest, of gran-
ite and coarse conglomerate,

~ Township 83.—Mostly all prairie, similar to last township. No timber,

except, in the south, a scattering oak growth. In the south, not well wa-

tered ; in the north, some good springs and small streams. Soil: a third-

rate sandy mould ; rather better in the north. No rocks in the south and

middle of the township; rocky cliffs (of specimen No. 3) in the north.

Township 84.—In the south, about one-third broken prairie; well tim-
bered north of the Makequeta river by sugar-maple, walnut, and oak. Well
watered by Malkogueta river and its branches. Soil: a deep sandy mould.
Sub soil : in some parts marly, in some parts sandy. Rock (No. 3) contain-
ing fossil (INo. 28) exposed on all the .watercourses ; fossils (Nos. 54 and
73) are also found. Beautiful specimens of iron ore, called pipe ore (speci-
men No. 15) found on northeast of 36, and occasionally visible elsewhere.
Rocks (Nos. 3 and 5.) On the northwest of 22, fossils (Nos. 29, 54, and
73;) on the northeast of 28, and northeast of 23, some iron ore. In the
northwest of 6, Burt’s cave, where were found crystallized carbonate of
lime and stalactites, (specimen No. 36.)

Township 85.—North part broken prairie, with some scattering stunted
oak growth ; south part well timbered with white and black oals, basswood,
sugar-maple, and walnut. Well watered. Soil: on the ridges third-rate;
in the valleys a second-rate, decep mould. Sub-soil : northwest of 34 clayey
or marly, generally clay. Rock (No. 3) containing fossil (No. 28) often ex-
posed on the north fork of the Makogqueta river and its branches; in the
north the rock contains No. 31, and sometimes specimen No. 74. On the
southwest of 28, a fine spring discharges 5.25 cubic feet of water per min-
ute, as determined by Owen P. Owings, sub agent. Southeast of 33, iron
ore (No. 15) in large quantities, in heavy timbered land, with good water

ower.
" Township 86.—Ahout six or eight sections of prairie; the rest thin open-
ings, except in the northwest quarter of the township, where there is good
white and Spanish oak, and hickory timber. Well watered by streams and
springs. Soil: good second-rate, but sandy, (no effervescence with acids,
therefore no carbonate of lime.) Rock (No. 3.) Fossils (Nos. 29, 54, and 89.)

Township 87.—Two-thirds rolling prairie ; one-third a thin growth of
oak ; one good small grove between 34 and 35. Well watered hy Lytle's
creek. Soil: second rate; more clay than in the preceding township.
Sub soil: on 18 a red clay. Rock of township (specimen No. 3) contain-
ing fossils (Nos. 29, 51, and 54.) No diggings; no indication of lead ore
discovered. On southwest of 32, a little iron ore (No. 15.) ¢

Township 88.—About eight sections tolerably level prairie in the south ;
the rest good timber and barrens ; surface of land very rough and broken
with high cliffs; well timbered along Catfish creek ; the remainder chiefly
barrens of dwarf oak growth. Well watered by streams and springs. Soil :
in the south in the prairie, first.rate black mould, the rest second-rate ; none
as sandy as in township 86. Rocks (Nos. 3 and 68) with No. 31 frequently
disseminated in it. Fossil (No. 54)on the northwest of 20 ; a little iron ore
(No. 15.) The lower part of the Catfish diggings commence in the north-
west part of this township ; but few of these in the township are at present
worked.

Fractional township 89.—High rolling prairie, with deep ravines, partic-
ularly in the north and south ; all the timber that was in the township has
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been cutoff. Tolerably well watered,except on 16, 17,18, 19, and 20. Soil:
second-rate, rather sandy. CIiff rocks (Nos. 3 and 80) about three hundred
feet high. 'The diggings in this township are more numerous than those in
.any other in the Dubuque district, and have yiclded probably more lead
than all the rest of the Dubuque district put together.. At Eagle point
the blue limestone first makes its appearance above the waters of the Mis-
sissippi river, containing all its characteristic fossils ; (see specimens Nos.
52, 53, 56, 59, and 106.) Rock (No, 3) above contains Nos. 55, 60, and 67.

Fractional townships 90 and 91.—Between two and three sections of
prairie ; the rest is good timbered land. Tolerably well watered, except on
the northwest. Soil: second rate and sandy, except where the rock (No.
§2) cowmes near the surface ; there the soil isclayey. Sub soil : mostly clay.
Bold cliffs of specimen [No. 3 resting on specimens Nos. 82, 90, and 91.
FEwing’s diggings, on the southwest of 31, in township 90, have been very
productive ; it is said that there has been more lead ore taken out of a given
space here, than from any of the mines in the Dubuque district ; tlie crevice
or cave from which the ore was taken is, in places, thirty feet wide. 'These
mines now afford little or no lead ore ; carbonate of zinec having taken the
place of lead ore in the “lode.” This will some day be a very important
locality of carbonate of zinc.

IN RANGE THREE EAST, OF THE FIFTH PRINCIPAL MERIDIAN.

Township 78.—Chiefly rolling prairie; about one-third oak openings.
Not very well watered. Soil: first-rate, dark, deep loam ; in some places
six feet deep. On the river, a very white limestone, in regular strata, is
exposed, (specimens Nos. 22 and 25 ;) some of it brecciated, (made up of
angular masses cemented together.)

Township 79.—All rolling prairie. No timber. Few streams or springs.
Soil : second rate, dark mould. Sub-soil : underlaid by marl. No rocks
to be seen. .

Township 50.—Chiefly prairie ; a few small groves of timber; Long
zrove in the south part of the township, and a few belts of timber on the
Wapsipinecon river: in all, from two to three sections of timber. Not
very well watered ; low and marshy north of the Wapsipinecon river. On
5, a ledge of siliceous limestone, (specimen No. 3,) more regularly stratified
than usual. ‘

Township 81.—The whole of the middle and western part, high, rolling
prairie, with sloughs running through it; about five sections of burr oak
and hickory timber along Sifver creek. Well watered in the east, but not
well watered in the west part of the township. Soil: in the west, poor
second -rate, light-colored, and sandy ; in the valleys, in the east, good sec-
ond rate ; on the ridges, light and sandy soil, with rock protruding in pave-
ments and cliffs. Rock (No. 3) exposed on the east side, on 1, 2, 12, 15,
25, 26, and 35. In a well, on southwest of 1, rock (No. 3) was struck thir-
teen feet below the surface.

Township 82.—All high rolling prairie, except about one or two sections.
A good grove of white, black, and burr oak, on the east half of 6; a thin
stunted growth of timber on south side of northeast quarter of 9; a small
arove on 16; the rest of the timber on the southeast of Silver creek, partly
on 22, 26, 27, and 35. Well watered only in the neighborhood of Silver
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creek. Soil : along Silver creek, first-rate ; on the hills, light and sandy,
third-rate. Sub soil : a yellow loam. No rocks visible, except near Silver
creek, on 35 and 36, (specimen No. 3.)

T'ownship 83.—Mostly all prairie ; in the southwest, hich and rolling,
with some thin openings; rich prairie bottom along Deep creek ; in the
northeast, high and rolling prairie ; land rocky. No timber but a few thin
openings. Preity well watered by small streams and good springs. Soil :
on the west of 6 and 7, good second-rate ; in the west, sandy ; in the north-
east, on the blufls, very rocky. Numerous cliffs of rock (No. 3) containing
fossil (No. 28.)

Township 84.—One-third prairie in the south ; two-thirds timber along
the Makogueta river: surface of land very broken. I'imber : white, black,
and jack oak, and hickory. Well watered. Soil: on both sides of the
river Makoqueta, sandy ; in 2, 3, 4,9, 10, and 11, some second-rate ; the
rest third-rate. Every quarter section in the east half abounds with rock
(No. 3) containing fossil (No. 28 ;) not much rock in the west, except in 5
and 4 ; southwest of 12, some large masses of iron ore, (No. 15;) also, on
northeast of 3, north half of 1, east half of 4, northeast of 2, and southeast
of 30, ;

Township 85—Little or no open prairie; almost all timber ; the east
half well timbered ; some good groves on the west half, but also a good
deal of stunted timber. Well watered by Farmer’s creek, Brush creek, and
its branches. Soil: second-rate, but occasionally very rocky; specimen
No. 3, containing specimen No. 28, is the rock of the township. Iron ore
found in pieces scatlered over the surface on 10, 11, 12,33, 34, and 35,and
on the southwest of 5, and northwest of 17 ; magnetic boulder on the south-
east quarter of 33. On the northeast of 18, fossil (No. 54) was found.

Township 86.—Mostly all rolling and broken prairie; only a few spots
of thin timber. Well watered on the west side by streams and springs.
Soil : sandy, and black in the narrow bottoms. Sub-soil : sandy. Rock
of township, Nos. 3 and 68; fossils, Nos. 29 and 51. The greatest ap-
pearance of iron ore in this township is on 24, 25, 26, 35, and 36 ; the
heaviest masses obtained in this township weighed about twenty pounds.

Township 87.—About one-third prairie ; high rolling prairie in the south
and southwest ; high broken ridges with rocky cliffs 1 the north, about
four hundred feet above the Mississippi river; heavy timber on the face
of the bluffs; the rest small oak timber. The north half well watered.
Soil : in the bottoms, on the “ Téte des Morts” creek, first-rate, black and
sandy; in the prairie, second-rate, clayey; on the bluffs, third.rate, con-
taining numerous fragments of flint in it. Principal rock (No. 3 with No.
31 ;) on southwest of 18, rock (No.5.) On northeast of 17 numerous sink-
holes, ranging east and west, Sink-holes very common in the township,
but no discoveries of lead ore. A number of specimens of iron ore (No.
15) on southwest of 34 ; and boulders (No. 74.)

Fractional township 88—In the southwest some high, rolling prairie,
with occasionally some low timber ; the rest about three-fifths timber, ra-
ther indifferent ; some good timber on 20 ; timbered land rolling, and sur-
face often broken. Tolerably well watered by streams and by springs.
Soil : generally poor third-rate, sandy. Prevailing rocks (Nos. 3 and 68.)
On southeast of 27 discovered fragments of lead ore; also, on northwest of
22, and southwest of 26.  On the southeast of 15 are diggings, where about
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5,000 Ibs. of lead ore have been raised. Numerous loose fragments of iron
ore (No. 15) were found on the bluffs northwest of 7, and on the southwest
of 17.

Fractional township 89.—A small strip of prairie bottom along the river ;
small timber on the high bluffs. Soil: sandy, third-rate. Rocks: No. 3,
with No. 31 above; Nos. 90, 91, and 103 beneath. Fossils (Nos. 52, 53,
56, 59, and 66,) at Fagle point, northwest of 7. There are diggings on
the township line; fragments of lead ore were found on the declivity of
the hills on northwest of 18, .

IN RANGE FOUR EAST, OF THE FIFTH PRINCIPAL MERIDIAN,

Fractional township 78.—Chiefly high rolling prairie, with groves and
oak openings. Timber occupies about one-third of this township. Two
small streams run through the township. 8oil: good second-rate, dark and
sandy, sometimes six feet deep. Rock: principaﬁly a siliceous carbonate of
lime, (like specimen No. 3,) dipping, apparently, to northeast ; also, on Crow
creek, rocks (Nos, 6, 7, and 8.) On the northeast of 27, on “Morse’s” claim,
1s the only workable seam of coal in the Dubuque district yet discovered.

Township T9.—Prairie, with deep ravines running through it, often one
hundred feet deep, by observation with the barometer, by Dr. Locke. Soil :
second-rate. Sub-soil : a sandy marl. Watered only by Lost creek and
Crow creek. No timber. No rocks observed.

Township 80.—Chiefly rolling prairie in the south ; flat prairie along
the Wapsipinecon river, in the north. 'The only timber is about one sec-
tion—partly on 17, 18, 19, and 20, and a little on the Wapsipinecon river.
Soil : dark and rich, but too wet. Sub-soil : clay, along the river. No rocks
visible, except on 1, near the river, (specimen No. 3,) and some on Walnut
grove, (like specimen No. 3 and No. 7;) and on northeast of 7 was ob-
served dipping, apparently, to the north.

Township 81.—Slightly rolling prairie ; wvery little timber ; a small grove
on 7, and one partly on 8,9, 16, and 17—occupying, in all, nearly one sec-
tion. The timber is oak, hickory, and some basswood ; and on the Wapsi-
pinecon river, the American aspen. Not well watered, except in the south.
Soil : generally rather sandy ; in the east, an admixture of lime. Principal
rocks, (INos. 3 and 24.) Several boulders scattered over the ground in the
middle of the township, in low marshy ground.

Township 82.—In the west, rolling prairie ; also, in the northwest ; in
the middle and northeast, stunted oak openings; in the southeast, rolling
prairie, with swamps. All the timber is a small oak growth. Not well
watered. Soil: a yellow sand, not effervescent with acids, therefore con-
taining little or no carbonate of lime. Rocks in several of the bluffs simi-
lar to specimens Nos. 3 and 7.

Township 83.—Mostly all rolling prairie; some oak openings in the
north, where the surface of the land is broken; a few groves of timber on
portions of 15, 16, 21, and 22—mostly a fine growth of oak. Well watered
in the south by Deep creek. Soil : generally third-rate and rocky. Ledges
of rock, particularly in the north, similar to specimens Nos. 3 and 7, con-
taining fossils Nos. 28 and 73. On 15, a striped, yellow siliceous-looking
Tock.

Tornship 84.—Rolling prairie, with openings in the south ; the middle
and north is well timbered ; surface of land broken in the north, and along
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the north side of Makoqueta river ; about one-fourth prairie. Well watered.
Soil : third-rate, yellow and sandy. Rocky cliffs of specimen No. 3 all over
the township, containing fossils (Nos. 28 and 54.) Iron ore (No. 15) in
several places in loose pieces, on the declivities of the hills, and some in
crevices in the rock.

Township 85.—About one-fourth rolling prairie, and numerous perpen-
dicular cliffs; about four sections of heavy umber—oak, basswood, and some
walnut ; the rest a stunted oak growth. Soil : second-rate, sandy, and light.
Sub-soil : sandy. Rock of the township, (Nos. 3 and 68 ;) fossil, (No. 29.)
Some small fragments of iron ore, (No. 15,) but no important deposites of it
discovered. No diggings or indications of lead ore.

Township 86.—The whole township very much cut up by rocky eliffs ;
about one-fourth high broken prairie, the rest either good white-oak timber
or oak openings ; the best timber is on the slopes of the ridges. Very well
watered, both by streams and springs. Soil : in the valleys, first-rate black
sandy mould ; on the ridges, third-rate. Sub-soil: in some places, a fer-
ruginous sand. Principal rock (Nos. 3 and 4) with calcareous incrusta-
tions, and imbedding No. 31. Fossils: No. 29 on section 27, No. 4 on 13,
at the old diggings. Fragments of iron ore (No. 15) on southwest of 29
and southeast of 32; none larger than fifteen or twenty pounds observed.
Some old abandoned diggings ; no indications of lead ore.

IN RANGES FOUR AND FIVE EAST, OF THE FIFTH PRINCIPAL MERIDIAN.

Fractional township 87.—Very little prairie, except on the Tétes des
Morts creek, of about three sections; the rest is a pretty good growth of
oak. Well watered ; some very fine springs. Soil: rather light-colored,
dry, and sandy ; generally third-rate ; in some places, second-rate. Numer-
ous high cliffs of specimen No. 3, imbedding specimen No. 68; numerous
small fragments of iron ore (No. 15) on 25 and 26. Kelly’s diggings are
on the southwest cerner of 5, (lately opened ;) 1,000 lbs. of lead ore have
been raised in all; on the southwest corner of northeast quarter of 4 are
H. H. Gher’s digeings, where about 15,000 lbs. are supposed to have been
raised. Henry Potter’s diggings on northwest of 5, (just opened,) in the
ravines near the line between 25 and 35, fragments of lead ore were found
on the surface. On the northwest of 4, Caleb Mallory has struck a lode,
and has just commenced raising ore.

Fractional township 88.—On section 30, rolling prairie ; on 31, 32, and
33, a stunted oak growth. Well watered by small streams. Soil: third-
rate, light-colored, and sandy ; surface of land broken. High cliffs on the
river. Nodiggings in this fractional township, but there is reason to believe
that lead ore may be found therein.

IN RANGE FIVE EAST, OF THE FIFTH PRINCIPAL MERIDIAN,

Fractional township 78.—Little or no open prairie ; principally timbered
with heavy white-oak; surface rolling. Soil: second-rate, dark mould.
Sub-soil : sandy marl. Well watered by small streams and springs. A
clay slate, (specimen No. 2,) with some carbonate of iron, on the northwest
quarter of 9, on the Mississippi river ; on southeast of 4, rock made up of
grains of quartz, cemented by carbonate of lime, (specimen No. 1.) The
last members of the coal-measures, on the west side of the river Mississippi,
are seen in this fractional township.
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Fractional township 79.—Two-thirds broken prairie; one-third tim-
ber-groves and openings interspersed through the prairie, chiefly on the
east side, where the fractional township borders on the Mississippi river.
Soil: dark, second rate. Sub-soil: a sandy marl. Three swall streams
water this fractional township. Rock of fractional township (specimens
Nos. 3 and 4) dipping apparently to the northeast. The upper member
of the cliff limestone (Nos. 3, 4, and 7) comes to the surface in this frac-
tional township, from beneath the coal-measures.

Fractional township 80.—Chiefly prairie in the southwest, on 31, 32,
33, and 34 ; level bottom land in the north and west; wet prairie in the
southeast ; only a few groves or thickets, and a strip of maple, walnut,
and elm timber along the Wapsipinecon river. Well watered by the Wap-
sipinecon river and Lost creek, and several good springs along the bluffs.
Soil: in the southwest very poor, also along the barren sand bluffs ; bot-
toms south of the Wapsipinecon river first rate ; third-rate in the north.
None of the soil seemed to effervesce with acid, therefore indicating no ad-
mixture of carbonate of lime. Principal rocks, (Nos. 3, 7, and 10,) some
loose masses of very siliceous crumbling sandstone.

Township 81.—All dry, rolling prairie ; not half a section of timber in
the township. No good streams. Mud creek waters it on the west, and
forms a marsh about two miles wide. Soil: third rate, sandy mould ; on
southwest of 16, (specimen No. 3,) of a reddish color.

Township 82.—One-half prairie ; high rolling prairie in the east. The
centre is an entire marsh about one mile wide. Pretty well watered by
small branches. Soil : second-rate, but rather sandy and light-colored ; does
not effervesce with acids, showing it to be destitute of carbonate of lime.
Rock (No. 3) of a reddish color.

Township 83.—Broken and barren prairie land ; very little timber—not
more than two or three sections. Well watered by Deep creek and Sim-
mon’s creek. Soil : poor, barren, except the small bottoms along the streams.
High and very bluff, with cliffs of rock (No. 26) of a very rugged appear-
ance. Fossil (No. 51.) On 27, a magnetic boulder with polarity. Brown
oxide of iron (some of it ¢ pipe ore”) on 27, scattered all over the surface.
A cave in the sontheast of 9.

Township 84.—About two-thirds prairie; in the centre and south, high
rolling prairie ; oak openings in the northwest and northeast ; along Deep
creek, some walnut timber. Very well watered—some very fine springs.
Soil : along the streams, first-rate ; but the greater part is a poor soil. Sub-
soil : an ochrey clay. Rock of the township, (No. 3,) containing fossil (No.
73.) On 17 are some diggings for lead-ore, where some six or eight pounds
have been raised from a ferruginous clay. On 14 and 22, there are also
some abandoned diggings. In some of these diggings, (viz: on southwest
of 17,) a white rock was found, similar to that which, by disintegration,
forms a white, plastic material used in the manufacture of porcelain ; it is
a “hydrate’ of “silica,” containing a small per-centage of “ alumina,’
(softened white flint, or chert, combined with water and a little clay,) much
the same sort of substance which has formed the white clay banks on the
Mississippi tiver, below Cape Girardean,in Missouri. This specimen is
marked No. 27. Although several detached masses of it have been found,
llo continuous stratum has been discovered, and it is not likely that large
quantities of it will be found. :

Fractional township 85.—About five sections of prairie, (chiefly rolling
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‘prairie ;) the restof the township is tolerably well timbered, except on 33 and

34 ; the growth of timber is principally white, black, and burr oak. Well
watered—a number of good springs. Soil : fine, sandy, light colored ; in
the centre and north, second-rate ; in the south, third-rate. Rock (No. 3)
exposed in high cliffs. On northwest of 27, southwest of 28, and on 26,
several large masses of iron ore (No. 15) were found. No discoveries or
indications of lead ore,

Fractional township 86-—Not quite two sections of level prairie ; the
rest tolerably good oak timber. Well watered by Mill creek and Buck
creek ; some good springs of water. Soil: in the prairie, second-rate, sandy,
light colored. Sub soil : clay. A fine light-gray building stone on 18, high
up on the bluff. No diggings or indications of lead-ore.

IN RANGE SIX EAST, OF THE FIFTH PRINCIPAL MERIDIAN.

Fractional township 80.—Low, marshy land, cut up by bogs and sloughs,
All bottom except the northwest corner where there is a low ridge ; a nar-
row strip of timber along the river, of maple, shell-bark hickory, and hack-
berry. Well watered by the Mississippi river on the southeast, Soil : in
bottoms, first-rate, dark but wet, well adapted for grazing. On the ridge
in the northwest, rock (No. 3) is exposed.

Fractional tewnship 81.—High, flat prairie, interspersed with groves of
timber , about six or seven sections of white, black, and burr oak timber
the timber lies in groves and strips along the streams. Well watered by
Mill creek, and one or two other small streams. Soil: third-rate on the
prairie on which Camanche stands ; in the prairie in the west and in the
north, second-rate, generally light colored and sandy. No ledges of rocks
observed ; some boulders.

Fractional township 82.—But little open prairie ; chiefly a stunted oak
growth ; oak openings on the bluffs, and along the streams. Well watered,
except on the northeast. Soil : light-colored in the west; in the east, red-
dish and gravelly. The whole township full of cliffs of rocks similar to
specimens Nos. 3 and 5.

Township 83.—Broken prairie, except a small guantity of timber on the
heads of £il; creek, in the northeast ; also, in the south, a little oak timber,
where the creek goes out of the township. Well watered by Elk creek and
its branches. Soil: in the south, second rate, and black ; in the north,
third rate, and rather sandy. Rocky in the centre of the township ; rocks
similar to specimens No. 3 and 7. On 29 and 9, some iron ore in small
detached masses strewed over the surface; indications of bog iron-ore on
southwest of 34. There are some diggings on the northeast of 12, but no
discoveries of lead-ore made.

Township 84.—In the west, rolling prairie, and a stunted growth of
oak ; the rest high, rolling prairie. The only timber is a scattering stunted
oak growth in the west. Not well watered, except in the northeast. Soil:
third-rate, and rather sandy. In the northwest are high cliffs of rock, like
specimens No. 3 ; a good deal of it has a reddish color; on 5, 6, 7, and 8,
in the ravines, are large quantities of brown hematite, {the purest kind of
brown oxide of iron.) There are some abandoned diggings in this township,
* but no discoveries of lead ore of any value have been made. Cliffs of spe-
cimen No. 3, in the cast, on 24, near the township-line,

- Fractional township 85.—Principally rough broken prairie, interspersed
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" with a growth of stunted oak timber. Bluffs come nearly down to the river,
- except on 7 and 17. The face of the bluffs is rocky ; rock like No. 7. Soil :
* similar to the foregoing township.

IN RANGE SEVEN EAST,OF THE FIFTH PRINCIPAL MERIDIAN.

Fractional township 81.—Chiefly wet bettom, timbered with a low
" growth of cottonwood and burr oak. Well watered. Soil : black, wet
* alluvium (bottom.) In the northwest, rock like specimens Nos. 3 and 5,
* containing fossil (No. 66.)

. Fractional township 82.—Low wet lands east of the bluffs, with ponds ;
. destitute of timber; on the blufis, high broken land, covered with a low
¢ growth of timber. Soil : along the river, rich, black, wetsoil ; on the bluffs,
\ third rate, gravelly and sandy. Rocks like No. 3 on the bluffs, containing
" minute glistening silicious particles.

. Fractional township 83.—In the south, low prairie; in the north, rocky
' bluffs; very little bottom land along the bluffs; some stunted oaks. Weil
. watered. Soil: in the south wet; in the north, third-rate. In the bluffs,
. rock like specimens Nos. 3 and 7, containing fossils (Nos. 54 and 73.)
Fractional township 84.—Between the bluffs and the river, the bottom
. land is without timber ; a thin growth of oak on the bluffs. Well watered
| by springs at the base of the bluffs. Soil: firstrate on 6 and 7; on the
~ bluffs, third-rate. In the bluffs, rock like No. 7.

. Fractional township 85.—Contains but little more than a section ; all
- tocky blufls.

IN RANGE ONE WEST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1.—All prairie, except a small grove on 13, a thicket on 28
and 29, and a thicket on 8 and 9 ; this is the only timber in the township.
Well watered in the west by streams and springs ; not so well watered in
the east. Soil: generally second rate, dark, sandy mould. Sub-soil : clay,
with sand beneath. The prevailing rocks are similar to specimens Nos. 3
and 80 ; fossils (Nos. 56, 62, and 73.) On the east half of the township,
about 75,000 lbs. of lead ore have been raised ; on 12, are ¢ Comstock’s”
diggings, where 40,000 lbs. of lead ore have been raised ; the rest of the
lodes on the east side of the township have not been very profitable. On
the west side of the township, on 8, 9, and 10, are the % Menomonee” dig-
gings, which have been very productive.

_ Township 2.—Southeast half, open, rolling prairie ; northwest half, prai-
Tie, with a small stunted growth of oak; surface of land in the northwest
rather broken, the rest high rolling ridges. Well watered in the west ; not
well watered in the east. Soil: second rate, dark mould, good farmin
land. Sub soil: clayey. Prevailing rocks (Nos. 3 and 80;) fossils (Nos. 51
and 54.) On the southeast and southwest of 10, are the « Patch diggings,”
Where about 2,000,000 Ibs. of lead ore have been raised; the land is owned
by J. Madden. There are numerous other diggings, but of minor impor-
tance. On the west side of the township but very little lead ore has been
}’als&ad. There is every indication of the whole township being mineral
ands,

Township 3.—Oue-third rolling prairie ; the rest generally a thin stunt-
od growth of timber, with a few good groves, well watered both by streams
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and springs. Soil : second-rate, sandy mould. Sub-soil: clay. Prevail-
ing rock like specimens Nos. 3 and 80. On the northeast of 9 are lead
diggings, owned by Henry Snowden ; the whole amount of lead ore raised
is said to be 50,000 lbs.; two men raise at these diggings from 500 lbs. to
3,000 lbs. per day. There are diggings on almost every section in this
township ; the most important are on southeast of 10 ; two men can raise
there 12,000 Ibs. of lead ore in a week; on 14, 5,000,000 Ibs. have been
raised ; on the line between 20 and 21, (Dr. Davis’s diggings,) 200,000 lbs,
have been raised ; from a new lode, 4,000 Ibs. of ore have been raised at these
diggings in a day by three men ; on 28 and 29, there is an extensive lode
not worked at present ; on the southwest of 30, (on reserved land,) is a lode
which yields both salphuret of lead and sulphuret of zine, (black-jack of
the miner.) The diggings in this township generally go by the name of the
# Plattsville diggings.”

Township 4.—About three or four sections rolling prairie; on 1, 2, 3,
9, 10,11, 15, 16, and 21, in the southwest, is heavy timber, consisting of
oak, hickory, sugar-maple, walnut, and basswood, and the land lies well
for cultivation ; in the southeast is second-rate oak timber, except on Plaite
river ; all the rest oak openings. Well watered, both by streams and springs.
Soil : in the west and northeast, good second-rate upland ; in the southeast,
third rate ; generally a dark sandy mould. Sub-soil: a ferruginous clay.
Prevailing rocks similar to specimens Nos. 80, 82, 98, and 102. "The only
diggings in this township which have yielded much lead ore are “ Dr.
Bassy’s diggings ;” he has raised about 1,200 lbs,

Township 5.—On the east side, rolling prairie, except part of 2, 3, 10,
15, 22, 26, 27, and 34, and a narrow skirt on a small stream in the south-
east; the west side is timbered land ; in the northwest, a light growth of
white oak and a few pine trees on Plaite river; in the middle and south-
west, oak openings. Well watered by streams and springs. Soil : in the
south, second rate sandy mould ; in the north, third-rate. Sub-soil : clayey.
"T'he rocks in the township belong to the blue limestone; overlying it 1s
cliff limestone, and underlying it is sandstone, (see specimens Nos, 3, 80,
82, 98, and 1U3 ;) they are frequently exposed. 'There are diggings on 14,
15, 26, 27, 34, 35, and 36, 3,000 lbs. is said to be the most raised from
any of these lodes.

Township 6.—About six sections of high rolling prairic on 36, and partly
on 21, 22, 25, 26, 27, 28, 29, 30, and 35 ; the rest is thinly timbered with
oak, except on 15, 16, 17, 20, and part of 21 ; and on the head of the west
branch of Blue river, where the timber is rather better. Pretty well
watered ; one of the heads of the west branch of Blue river sinks and
runs for a mile and a half under ground. Soil: in the prairie, a good
second-rate dark mould, with a mixture of sand and clay. Sub soil: clay.
Soil: in the north, third-rate, surface broken; in the south, second-rate,
surface broken. Prevailing rocks (Nos. 3, 26, 80, 91, 103, 116, 125, and
126.) Some pieces of iron ore (No. 15) are scattered over the surface.
No productive lodes of lead ore have yet been struck on the west side of
the township. On 1 and 2 are diggings where from 4,000 lbs. to 10,000
1bs. of lead ore have been raised in a week ; it is said that 2,000,000 lbs.
have been raised from one lode in this neighborhood. ¢ Parish’s diggings,”
in this township, have not been very productive.

Township 7.—Surface of land very broken, and the whole covered with
a small growth of stunted oak timber. Well watered by streams and springs,
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except on the ridges. Soil : generally third-rate, sandy and gravelly, exceps
on the ridges, where it is clayey. Rocks in this township are the upper
sandstone, (No. 98,) and the underlying siliceous limestone, (Nos. 3!, 26/,
and 116 ;) No. 98 In this township has frequently a green tint. Tron ore
crystallized in “octahedrons,” (8-sided,) and “icosahedrons,” (20-sided,)
(specimens No. 15,) is strewed in small pieces over the surface. In the
southeast, on 36, some diggings have been made, but not much lead ore
found. There is not much probability of finding any quantity of lead in
this township, except in the south half, because the sandstone (No. 98) is too
near the surface. Rock (No. 3') is generally destitute of fossils, but in this
township a spiral univalve shell, and one or two other fossils, were found
n 1t.

Fractional townships 8 and 9.—One-third level, dry, sandy prairie ; high
vluffs with a growth of small oak bushes ; some small groves of pine in the
sand prairie; not well watered in the east. Soil: poor third rate, sandy
and rocky. Ledges of rock (No. 8,) resting on rock (No. 3') imbedding
frequently specimen No. 116. Some little iron ore (No. 15) scattered over the
surface. No diggings. No probability of discovering productive lodes of
lead ore in this township,

IN RANGE TWO0O WEST, OF FOURTH PRINCIPAL MERIDIAN.

Fractional township 1.—About one-third rolling prairie ; the rest is chief-
Iy a thin growth of stunted oak, except on the water-courses, where it is bet-
ter timbered ; tolerably well watered. Soil: generally a dark or reddish
loam ; in the west, second-rate; in the east, good second-rate. Prevailing
rocks similar to specimens No. 3, 26, and §0. A litle iron ore (No. 15)
scattered on the ridges. T'he most extensive diggings are on the northwest
of 12, owned by Kilborn. Since 1827, 1,300,000 Ibs. of lead ore have heen
raised at these diggings ; but they are not much worked at present. Some
‘ead ore has also been raised on 2, but the diggings are not considered val-
uable. Although gravel mineral has been found in many places throughout
this township, yet on the west side no lodes of lead ore have been struck.

Township 2—About two sections of rolling prairie ; the greater part of
this township is pretty well timbered, especially in the ravines ; very well
watered by streams and springs. Soil: generally second-rate, similar to
township 1. Prevailing rocks, (Nos. 26, 80, 103, and 126.) The (so called)
“ Menominee diggings” extend into the southeast of 35 and south half of
36 ; they are the most extensive diggings in the township; they were com-
menced in 1827. On the south half of 36, about 3,000,000 Ibs. have been
raised ; and on the southeast of 35, 500,000 lbs. There are no other im-
portant diggings in this township. The diggings on southwest of 36 are
on reserved land. On the northwest of 28, a minute vein of lead ore was
found in a fragment of blue limestone, ;

Township 3.—No open prairie; a heavy growth of sugar-maple, bass-
wood, and on the west side oak. 'T'he timber in this township is as good,
1f not better, than any other in this range. Soil: a good second-rate loam ;
surface of land in the west broken ; in the east rolling. Sub-soil : a stiff
clay ; well watered, both by streams and springs. Prevailing rocks (No. 3,
with Nos, 31 and 80;) fossil (No. 56.) On the north part of southwest -
quarter of 31 were found pieces of lead ore on the surface ; gravel mineral
was also found in several places on 31. Diggings have just been com-
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menced on southwest of 32, and from 40,000 lbs. to 50,000 Ibs. of lead ore
already raised. On the southwest of 17 are diggings, but not much ore
raised. A little lead ore has been raised on the northwest of 12. On the
southwest of 32 is a good compact building stone, which will take a polish.
The discoveries in this township are on entered land.

Township 4—No prairie; well timbered by oak, sugar-maple, bass-
wood, and poplar. In the northwest corner are oak openings ; well water-
ed by streams and springs. Soil: in the south, clayey; in the north,
rather more sandy, except on the west side of Platte river; geuerally
second-rate. Sub-soil : clay. Prevailing rocks (Nos. 3, 82, 91, and 102.)
There are no important diggings in this township, but small pieces of lead
ore have been found on 28, 32, and 33.

Township 5—Not more than one-third open prairie; some cedar and
pine on Platte river ; the rest oak openings ; well watered by streams and
springs. Soil: in the east, third-rate, sandy mould; in the west, some
second-rate. Sub-soil: in the west, clay. Prevailing rocks, (Nos. 3, 98,
and 3.) There are no lead diggings in this township; but the formation
being the same as in other townships, where important discoveries have
been made, the probabilities are that lodes of lead ore may yet be discovered.

Township 6.—About one-third rolling prairie ; on the heads of Blue
river and Grant river there is some good timber. Pretty well watered in
the east. Soil : rather sandy, especially in the north—good second-rate,
except in the north. 'The prevailing rocks are No. 82, above ; then Nos.
98, 3, and 98. The only diggings are on south half of 22 and 23; but
the lead ore was not found very abundantly. On the southwest of 29, con-
siderable masses of iron ore (No, 15) were scattered over the surface. The
quarter-sections, on which discoveries of lead ore have been made, are en-
tered. From the formation, it is probable that lead ore may be found on
other parts of the township—at least in the south part.

Township 7T.—No open prairie, except in the ravines ; the timber is gen-
erally a stunted growth ; surface of land broken ; not well watered. Soil :
third-rate, sandy. Sub-soil: in some places rocky and gravelly, in some
places clay. Prevailing rocks, (®os. 3/, 98, with Nos. 100 and 116.) The
blue limestone and upper sandstone seem to have run out ; and the siliceous
limestone, lying between first and second sandstone, comes to the surface.
No discoveries of lead ore have ever been made in this township ; and from
the change that has taken place in the rocks, it is not very probable that
productive lodes will be struck. Iron ore (No. 15) in detached pieces found
in several places.

Fractional townships 8 and 9,—Some low prairie on 9, 17, 18, and 19;
a little pine on Wisconsin river; the rest a growth of stunted oak. Soil :
poor, sandy, third-rate; surface broken. Sub-soil: generally gravelly;
clay in some places—in the bottoms sandy. Rocks (Nos. 3' and 98') below.
No discoveries of lead ore or iron ore.

IN RANGE THREE WEST, OF THE FOURTH PRINCIPAL MERIDIAN.

Fractional townships 1 and 2.—No prairie ; tolerably good timber—prin-
cipally white-oal ; pretty well watered, both by streams and springs. Soil :
second rate, dark, sandy mould. Sub-soil: clay. On 1 and 2 is situated
Travers’s “lode,” which has been very productive of lead ore; no other
diggings of importance. But since the true lead-bearing rock (marked No.
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80) is here the prevailing formation, it is likely that other discoveries will
be made in this township.

Township 3.—About three sections of rolling prairie on 1, 2, 11, 12,
and 14; good timber on Bois creek, chiefly white and black oak ; the
rest thin white oak openings ; tolerably well watered, both by streams and
springs. Soil : in the prairie good second-rate ; the rest a poor second-rate
mould. Subsoil : clay. Rocks, (Nos. 3, 82, and 80.) The diggings in
this township are very numerous. 'The most important are on 34, 35; 36,
27, 23, and 24. These lodes are very profitable, and are known by the
name of the  Snake-hollow diggings.” It is supposed that these diggings
employ about four hundred miners.

Township 4.—Five or six sections of prairie, partly on 11, 12, 14, 22,
23,26, 35, and 36 ; the rest is a thin growth of stunted oak timber, except
on 29, 30. 31, 32, half of 19, and southwest part of 20, which is good
white and black oak timber. Very well watered, both by streams and
springs.  Soll : in the prairie first-rate, rich, black mould ; in the timber
land, second-rate. Sub-soil: eclay. Prevailing rocks (Nos. 3, 80, and 98.)
On the sonthwest of 20 is Joseph Benner’s diggings, where 224,000 lbs. of
lead ore have been raised since the spring of 1839. On the northwest of 20
is Jesse Mullinx’s diggings, where have been raised 700 lbs. or 800 Ibs. of
lead ore. These diggings are on the land entered by “ Murray.” 'The
diggings in this township are called the ¢ Pigeon diggings.”

Township 5—North half nearly all high rolling prairie ; in the south, oak
openings; tolerably well watered in the northwest. Soil : second rate,
part sandy, part clayey. Sub soil : generally clay. Rocks similar to spe-
cimens Nos#80, 82, and 98 ; fossils (No. 59.) There have yet been no dis-
coveries of lead ore in this township, but, from its geological formation,
it is probable that lodes of lead ore may yet be struck in sonie part of the
township.

Township 6.—One half poor, high rolling prairie in the south ; the rest
thin oak openings. Not very well watered. Soil: third rate. Sub soil z
clay. Prevailing rocks, (Nos. 103, 98, and 3/) No discoveries of lead ore
have yet been made in this township. The north part is not likely to af-
ford productive lodes of lead ore, because the cliff limestone has run out;
but in the south part lead may yet be discovered.

Fractional township 7.—'The whole of this township is a thin growth
of stunted white and black oak. Not well watered. Soil: third rate. Sub-
soil : sandy. Prevailing rock (Nos. 98 and 3.’) The blue limestone is
only visible in the south part of the township. On 7, 8, and 18, near the
Wisconsin river, is a good deal of iron ore (No. 15) strewed in loose masses
on the surface. There is very little probability of this township affording
lead mineral ; the true lead-bearing rock is not to be seen. The stratum
marked No. 3' may possibly afford lodes of lead ore, but no valuable dis-
coveries have yet been made in this rock. ‘

Fractional township B8.—Some prairie bottom on 24, 25, 33, and 34 ;
some pine trees on the Wisconsin river; the rest a thin growth of stunted
oak. Well watered. Soil: poor, sandy, third-rate. Sub-soil : gravel.
Prevailing rocks (Nos. 3' and 98.) No. 98' is exposed about fifteen feet
above the waters of the Wisconsin river. It is here a brown sandstone.
Rock No. 3' is about thirty or forty feet thick, and No. 98 eighteen feet
thick, This formation extends nearly to the ridge on which the ¢ military
road” runs. No indication of lead ore.

7
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IN RANGE FOUR WEST, OF THE FOURTH PRINCIPAL'MERIDIAN.

Fractional townships 2 and 3.—About one-third broken prairie ; on the
cast side a good growth of oak and sugar-maple timber; in the middle the
timber is of a thinner growth. Very well watered by streams and springs,
Soil : second-rate, clayey. Sub-soil: clayey. Specimen No. 3 is the pre.
wailing rock. Specimens Nos. 98 and 103 occasionally visible. On the
northwest of 20, some ¢ gravel mineral” (fragments of lead ore) was dis.
covered. There are no diggings in this township, but there is reason t
believe that discoveries of lead ore will be made. Some iron ore (No. 15)
was found scattered on the surface, but no body of it discovered.

Township 4.—In the northwest, six sections of rolling or broken prairie;
some' oak openings north of Pigeon creek; good timber south of Pigeom
creek ; the rest is a tolerable growth of oak timber. Very well watered by
streams and springs. Soil : second-rate, sandy mould. Sub-soil: clay. Pre.
vailing rocks (Nos. 82,91, 98, and 80.) On the northeast of 22, and south-
west half of northeast quarter of 13, was found some *gravel mineral’
{pieces of lead ore.) In this township, on the southeast of 15, (on land
entered by Murray, are ¢ Day’s diggings,” where 500,000 pounds of lead ore
have been raised. On the northwest of 17 are * Jos. McDonald’s dig-
gings,” where 40,000 pounds have been raised. On the south of 20 are
< Arthur’s diggings,” where 62,000 pounds have been raised ; and on 28 and
29 are the « Beetown diggings,” where from 2,000,000 pounds to 3,000,000
pounds have been raised.

Township 5.—Mostly all prairie, or at least very thinly timbered by:
small stunted growth. Tolerably well watered both by streams and springs.
Soil : poor, sandy, third-rate. Sub-soil: clay. Prevailing rocks (Nos. 9],
98, and 105.) No diggings in this township, but it is possible that discov-
eries of lead ore may hereafter be made.

Township 6.—South half, all rolling prairie ; north half, a thin growlh
of stunted oak, with some oak openings. Tolerably well watered. Soll:
second rate, clayey ; insome placesrathersandy. Sub-soil: clay. No dig
gings in this tewnship; the south halfis included in the mineral tract. Pre
vailing rocks (Nos. 82, 103, 98, and 3'.) Counsiderable iron ore (No. 15) it
loose pieces found on the surface.

Fractional township 7.—Lilttle or no open prairie; very thinly timberel
with a growth of stunted oak. Tolerably well watered by streams an
springs.  Soil : poor, thin, and sandy ; land high, and surface very muct
broken. Sub-soil : sandy. Prevailing rocks (Nos. 82, 103, and 106)
Fossils, (Nos. 52 and 56.) On the northeast of 28 are some diggings wher
a little ““gravel mineral” was found, but no body of lead ore has been dis

-coveréd.

IN RANGE FIVE WEST, OF THE FOURTH PRINCIPAL MERIDIAN.

Iractional township 3.—Chiefly prairie with small groves of timber;
-some good timber for two miles on the creek, in the west; tolerably we!
watered in the west, Soil : good second rate, rather clayey ; land lies we'
for cultivation. Sub soil : clay. Prevailing rocks Nos. 3, 26, 126, and 8l
Iron ore (No. 15) found, occasionally, in small pieces on the surface. Ther
are some diggings in the township where lead ore has been raised, but non®
are worked at present, "The geological formation is similar tq that of the
best mineral land. .
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Township 4.—Nearly all prairie; surface rolling; a few clumps of
stunted timber ; a few pine trees on Rattlesnalke creek, Soil: second-rate,
-dark, clayey. Sub-soil: clay. Prevailing rocks (Nos. 3 and 80.) On
the southwest of 29 are * Patch diggings,” where 200,000 lbs. of lead ore
have been raised. Loose pieces of iron ore (No. 15) are abundant on sev-
-eral sections. T'he surface appearances all over the township indicate lead
mineral.

Township 5.—Nearly all prairie; a few small groves of timber in the
west ; some tolerable timber on the heads of Sand creek. Well watered on

~the west side. Soil: good second rate, clayey. Subsoil: clay. Prevail-
‘ing rocks (Nes. 126, 91,and 98.) No important diggings in this township.
On the southwest of 14, a little lead ore has been found., The surface in-
-dications in many places indicate mineral land. On the ridges, and on 15
-and 23, and other places, were found numerous fragments of iron ore, (No.
15.)
Fractional township 6.—Nearly one-half broken prairie; one-half a
" growth of stunted oak openings. Very well watered by streams and springs.
Soil: generally second rate, but surface of land broken. Sub soil: clay.
Prevailing rocks (Nos. 3' and 98.) On the southeast of 19 are some dig-
gings, but no discoveries of any value have been made ; nor is it likely that
any valuable lodes of lead ore will be struck in this township.

Fractional township 7.—No open prairie ; surface of land very broken ;
a thin growth of stunted timber. Well watered. Soil: poor, except in the
small bottoms, clay. Subsoil: clay. Prevailing rocks (Nos. 3, 98/, 98,
and 82.) No discoveries of lead ore.

IN RANGE S1X WEST, OF THE FOURTH PRINCIPAL MERIDIAN.

Fractional township 3.—Prairie and timber, but surface of land so bro-
icen that it is hardly fit for cultivation. Well watered. Soil: third-rate,
clayey. Prevailing rocks (Nos. 3 and 126.) No important discoveries of
lead ore, but there are surface indications of mineral. Iron ore, (No. 15,)
in loose fragments, abundant.

Fractional township 4.—All prairie, except a strip of stunted oak timber
-on the river and on the creek. 'Tolerably well watered. Soil : good second
rate, clayey. Sub-seil: clay. Rock of the township (No. 3.) There are
no diggings in this township ; but the surface indications are similar to those
on the mineral lands.

IN RANGES SIX AND SEVEN WEST.

Fractional townships 5.—Chiefly a thin growth of stunted oak timber.
‘Well watered by streams and springs. Soil: second rate, dark, clayey ;
surface of land broken, particularly on the west side. Prevailing rocks
(Nos. 91 and 118) above, and (No. 3') below. Fossil, (in No. 91, No. 56.)
No diggings. The northwest half of these townships is not likely to afford
valuable deposites of lead ore, as the blue limestone formation and under-
"ving sandstone are too high in the ridges.

IN RANGES SIX AND SEVEN WEST, OF FOURTH PRINCIPAL MERIDIAN,

Fractional townships 6.—No open prairie; chiefly oak openings ; some
little good timber, but most of it is of @ stunted growth, Well walered by
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streams and springs. Soil: 1ather I'ght colored and clayey, second-rate,
Sub-soil : clay. Rocks (Nos. 91, 103, 126, 102, 98, and 3') No diggings.
N o indications of valuable deposites of lead ore.

IN RANGE ONE EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township |.—Mostly all broken prairie; in the northeast a few stunted
white and black oak trees ; tolerably well watered by streams and springs,
Soil: a second-rate sandy mould. ~ Subsoil: a yellow clay. Prevailing
rocks (Nos. 3 and 80) Nearly the whole of this township 1s riddled with
mining pits, and several very valuable lodes of lead ore have been struck ;
the most important are— |

The « New diggings,” on 25, 26, and 27; .

The ¢ Hardserabble diggings,” on 19 and 30

The % Bull branch diggings,” on 29, 30, 31, and 32;

The # Raccoon branch diggings,” on 7, 8, 17, 21,28 ; on 28 are the prin-
cipal diggings.

At the « New diggings” as mnch as 3,000 lbs. of lead ore have been rais-
ed by two men in one day. On 28 and 17, from 4,000 Ibs. to 10,000 Ibs.
of lead ore have been raised by two men in one day, (some years since.)
~On 28, at “Shaw and Gennett’s” diggings, from 10,000 1bs. to 15,000 lbs.
have been raised in one day by two men. On the northwest of 28,
10,000,000 Ibs. of lead ore have been taken from one lode extending hardly
across the quarter section. On the southeast of 28 is a very valuable lode;
but it is not worked at present, because an injunetion has been laid upon it.

On the northeast of 21, two men can raise 3,000 lbs. per day.

On the southeast of 32, two men can raise 3,000 lbs. per day.

On the northeast of 31, two men can raise 3,000 lbs. per day; and last
season 16,000 lbs. of lead ore were raised by two men in one day.

On the southwest of 32 the uppermost excavation has yielded 1,000,000
Ibs. of lead ore; this excavation 1s worked one hundred and fifty yards into
the side of the hill, and the ore wheeled out in the manner in which coal
is procured from the most accessible beds. On the southeast corner of the
northeast quarter of 31, on the «Buil” branch of Fever river, several large
pieces of lead ore were picked up on the gronnd, where no diggings at pres-
ent exist. From the mines on the #Bull” branch two men can raise
3,000 Ibs. per day. ‘There are seven furnaces for smelting the ore in this
township. Along with the lead ore, some pieces of copper ore, (No. 110,)
and carbonate of zinc (No. 123) cre, have also been found on the southwest
of 21. Beautiful specimens of sulphuret of iron, erystallized, (No. 48,) have
been found at these mines. Rock (No. 80) is very prevalent throughout
this township.

Township 2.—Two thirds high rolling prairie in the northeast and south-
west ; £l grove rans diagonally from northeast to southwest, about one
mile wide; the timber is a variety of oak ; tolerably well watered by streams
and springs. Soil: second-rate—a mixture of sand and clay. Sub soil :
generully a yellow clay ; masses of chert (No. 68) often disseminated. Rocks
(Nos. 3, 80, and 82.) 'T'here are no very impertant diggings in this town-
ship; but there is every reason to believe that it is rich in mineral,

Township 3.—The greater part of this township is rolling prairie;
about three sections (Elk grove) of tolerable timber-on 28, 32, and 33, and
about one-fourth section on 10; not very well watered, Soil: a second- |
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rate sandy mould—fine farming land. Prevailing rocks (Nos. 5 and 80.)
The best diggings are ¢ Phillips’s diggings” on southeast of 20, (just com-
menced ;) ¥ Dunn’s,” on sontheast of 29; and « David Saily’s,”” on southeast
of 34 and southwest of 25; two men raised at these diggings (at a time
when they yielded most) about 3,000 pounds of lead ore per day. The
surface indications are the same as the richest mineral land.

Township 4.—The northwest and middle part undulating prairie ; the
southeast well timbered with oak, basswood, and walnut; in the northeast,
a thin growth of stunted oak. All, except the northeast, is rolling—there
the surface is broken. Very well watered both by streams and springs.
Soil : a rich sandy mould. Sub-soil: clay; beneath which the miners gen-
erally reach sand. Prevailing rocks (Nos. 3 and 80.) 1In the north, rocks
(Nos. 82, 102, 90, and 98) are exposed. On the top of the west Platte
mound were found fossils, (Nos. 23, 29, 51, and 54.) Ou 17 and 18 is a
lode of lead ore which has yielded considerable, but it is not worked at
present. 'There are other diggings in this township, but no miners were
found at work in them; they are called “old diggings.”

Township 5.—Mostly rolling prairie; a few stunted white oak trees in
the south ; one good grove on the southeast of 26 ; tolerably well watered.
Soil : second-rate; in some places sandy, in some places clay. Prevailing
rocks (Nos. 3 and 80;) also (No. 31) crystallized carbonate of lime very™
abundant and pure on southwest of 13; a little lead ore was found here
also. 'The “Peccatonica diggings” are in this township: on the best lode
on 3, two men can raise about 3,000 pounds in a day. Sandstone (No. 98)
is to be seen, now and then, in the lower part of the bluffs,

Township 6.—About one-half rolling prairie ; the rest openings of burr
and white oak ; tolerably well watered by streams and springs. Soil : in
the prairie, first-rate upland ; in the timber, second-rate, and surface of land
broken; clay appears to predominate in the earthy ingredients. Prevailing
rocks (Nos. 126, 90, 91, 102, and 98.) 'The principal diggings in this town-
ship are the «Centreville diggings” on 5, 6, 7, and 8. At these diggings .
sulphuret of zine, carbonate of zing, sulphuret of iron, and sulphuret and
carbonate of copper (Nes. 122, 123, 48, and 110) have been found. (See
township map.) All the important diggings noted on the map.

Township 7.—'The greatest part of this township is broken land, with a
very thin growth of stunted burr oak ; there are only about four or five sec-
tions of open rolling prairie. Not very well watered. Soil : in the prairie,
good second rate ; in the east, rather sandy ; in the west and middle, clayey.
Sub soil : an ochrey clay. Prevailing rocks (Nos. 126, 80, 91, and 103.)
The diggings in this township are known by the name of the “Blue river
diggings;” the most important are on northwest of 28, (“ Jones's diggings,”)
Wwhere from 10,000 to 20,000 pounds of lead ore have been raised from one
lode in a month : here large quantities of carbonate of zinc (No. 123) have
also been found associated with the lead ore.

Fractional townships 8 and 9.—The whole of fractional township 9 is
aswamp: the greatest part of fractional township 8 has a thin growth of
Stunted burr oak timber; in the south the timber is rather better ; the sur-
face is generally very broken; there is some level prairie (part of « English
Prairie”) on section 6. Not very well watered. Soil: on the hills, poor
third-rate ; in the lower part of the prairie, pure sand ; in the south, the soil
*18 rather better. Rock : a coarse siliceous sandstone (No. 101 or No. 98.)
No diggings, and no discoveries or indications of lead ore. Considerable
iron ore (No. L5) scattered over the surface.
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IN RANGE TWO EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1.—About three-fourths prairie and cleared land ; about vne-
fourth oak openings and groves; Gratiot’s grove appears to be the best..
Very well watered by small streams. Soil : a very dark rich mould. Sub-
soil : clay. Prevailing rocks (Nos. 80 and 3.) The White Oak spring dig-
gings” are partly in this township, on the southeast of 32 and southwest
of 33: in eighteen months, in the years 1836 and 1837, $56,000 worth of
lead ore was raised at these diggings; $30,000 worth has been raised here
since that time; the shaft is now sunk down te the water ; most of the lodes
run east and west. On the northwest of 1, from 50,000 to 60,000 Ibs. of -
lead ore have been raised. "The diggings on 2 are not worked at present,
but “mineral” has been raised here to the amount of $50,000 in value.
The “new diggings” extend into 30 of this township; they have been
valued at $50,000. On the southwest of 11 are extensive diggings; but
they are at present abandoned, as the excavations have reached the water :
these are the principal diggings, and they are generally upon entered land.

Township 2.—All prairie, except about three sections of timber on 30,
31, 32, and part of 33, of young white oak; not well watered; a few
springs ; a good deal of stagnant water. Soil: a second-rate sandy mould.
Sub-soil : clay. No rocks visible; some loose masses of chert (No. 68)
scattered on the surface. The “Stump Grove diggings” extend into 36.
No important discoveries have been made in this township.

Township 3.—About one-third prairie, with low flinty ridges ; two-thirds.
oak openings; tolerably well watered ; the southern sections, and also in
the southwest, is first-rate rolling prairie land ; the oak .openings are gen-
erally of second quality. Soil : in the prairie rather sandy ; in the timbered
land more clayey. Sub.soil : sand and clay. Prevailing rocks (Nos. 3 and
80.) Near the south line of the township are some diggings ; some lead
ore has been procured in some of the southern sections, but no valuable
discoveries of lead ore have yet been made in this township.

Township 4.—About one-fourth broken prairie in the middle and south-
west ; the rest is principally a thin and stunted growth of timber ; there are
two good groves of timber, one on 10 and 11, and the other on 20, 28, and
29 ; well watered by streams and springs. Soil: a dark, rich mould. Sub-
soil : where visible, a yellow clay. Rock (No. 3.) On the southeast of 16
are some diggings, but they appeared to be abandoned.

Township 5.—About half rolling prairie ; good timber in the southeast,
chiefly white oak ; well watered by streams and springs. Soil : poor, clayey,
second.-rate, surface broken. Sub-soil : clay. Rocks (Nos. 3 and 80.) Fos-
sils (No. 51.) The most important diggings in this township are on 8;.
they extend east and west for about half a mile, and are called the #Ped-
lar’s creek diggings.” 'The amount of ore raised could not be ascertained.
There are several other diggings of less importance, that are noted on the
township map.

Township 6.—Rather more than one-third good rolling prairie in the
south, the rest oak openings; third-rate in the north and west ; second-rate-
on 11, 12, 13, 14, north half of 23, and 24. Well watered by streams and
springs. Soil: upland in the prairie, first-rate; in the timbered land, sec-
ond-rate. Sub-soil : in the north, sand and clay; in the south, clay. Pre-
vailing rocks: Nos, 126, 102, 103, 120, and 98. Fossils: Nos. 51 and 56.
Most of the diggings are in the south part of the township, but none of -
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them have been very productive. Small pieces of iron ore (No. 15) were:
found in some places scattered over the surface.
. Township 7.—No prairie ; openings of burr, white, and black oak ; sur-
éface broken ; well watered by streams and springs. Soil : second-rate, &
- mixture of sand and clay. Bub-soil: rather sandy. Prevailing rocks: Nos.
© 98,3, 111, and 113. No fossils ; no diggings; nor indications of productive
Jodes of lead ore.

Fractional township 8.—No open prairie; some good bottom land om
. Wisconsin river, on 4, 5, 6,9, and 10, and on (J{ter creek, on 25, 35, south-
east of 26, northwest of 36, and south part of 24 ; the rest is thin oak open-
| ings; very well watered. Soil : same as in township 7. Prevailing rocks =
| Nos. 3' and 98' imbedding Nos. 74 and 68. Loose fragments of iron ore,
|(No. 15,) in places, are strewed on the surface ; No. 98'is often cemented by
“ron.  No diggings ; no discoveries of lead ore.

IN RANGE THREE EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1.—The greatest part of the township is high rolling prairie 3
some tolerable oak timber on 29, 30, 31, and 32, and a few stunted oaks omn
12, 13, and 14, on Wolf creek ; well watered in the east and southwest by
streams and springs. Soil : a second.rate loam. Sub soil: sand and clay.
Prevailing rocks: Nos. 3 and 90, On northwest of 28, in a ravine, found
some “ gravel mineral,” (fragments of lead ore.) No important diggings in
this township. Loose fragments of iron ore (No. 15) strewed in places o
the surface.

Townskhip 2.—About one-half rolling prairie ; some narrow, flat prairie
along Little Otter creek, and about ‘one section of good bottom land on
Peccatonnica river; nearly one-half oak timber, of a thin and stunted
growth ; no good timber ; tolerably well watered by streams and springs.
Soil : a rich, black, upland mould, first-rate. Sub-soil : clayey. The “Stump
Grove diggings ” are partly in this township, in northwest of 31. The lead
ore is associated here with “sulphate of barytes,” (No. 131.) This is one
of the rare instances of finding “sulphate of barytes” in Wisconsin, al-
though it is so universally found in Missouri, along with lead ore. There
are some diggings on 4, but they appear to be abandoned. Prevailing rocks:
Nos. 3 and 80, imbedding No, 68.

Township 3.—Only about one section of open prairie; the greatest part
of the township is oak openings ; on 14, 15, 22, west half of 23, 25, 26, 36,
34, and 13, are about four sections of good red and white oak timber ; well
Vatered, both by streams and springs. Soil: in the prairie, first-rate ; in
the oak openings, second-rate. Prevailing rocks : Nos. 3, 80, and 120, Fos-
sils: Nos. 59 and 73. Some masses of iron ore (No. 15) scattered on the
surface, particularly on northeast of 19. There are no diggings in this
township at present, though there is every reason to believe that lead ore
ay be found.

Township 4.—Mostly all prairie, or cleared land. About four sections of
third.rate timber in the south, on 27, 28, 33, and 34; and on the west side
of the township some oak openings; tolerably well watered by streams
and springs, Soil : first-rate upland ; some good bottom land on Big Otter
treek.  Sub.soil: clay. Rocks: Nos. 3, 80, 126, 102, and 98. The most

Ytensive diggings are “ Grey’s” and * McKnight’s,” on 5. “Ansley’s ” cop~
Per diggings extend into this section. The whole surface, in the north-
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west part of this township, is riddled with mining pits ; and the lodes which
have been discovered are very accessible, and have been very productive,

Township 5.—HKight or nine sections of rolling prairie, running through
the middle of the township ; the rest is a very stunted and straggling growth,
particularly on the west side of the township; well watered by streams and
springs. Soil : in the prairie, first rate ; in the timber, second-rate ; some-
times sandy, sometimes clayey. Sub-soil: generally a ferruginous clay.
Prevailing rocks: Nos. 3, 80, 90, 91, 98, and 120. The diggings in this
township are very numerous, and the ore for the most part easily procured.
The most extensive diggings are on 29 and 32, northeast from Mineral
Point. 'The greatest part of the copper ore which has been raised in Wis-
consin has been procured on these sections. Both the sulphuret and car-
bonate of zinc have been found at the diggings around “ Mineral Point.”
Small pieces of iron ore (No. 15) were also found at several places in this
township.

Township 6.—About one-third rolling prairie; the rest oak openings,
well watered by springs. Soil : in the timber, second-rate: in the prairie,
first-rate upland. Prevailing rocks, (Nos. 3, 80, 26, and 93.) Numerous
diggings in the prairie; the most extensive are in the vicinity and north of
Dodgeville. On the southwest of 27, 30,000 lbs. of lead ore have been
raised per month. The lodes run both east and west, and north and
south. Several very productive north-and-south lodes have been worked
at these diggings. At the Dodgeville diggings, several lodes (not the very
best) have vielded, within a distance of four hundred yards, from 1,000,000
Ibs. to 5,000,000 Ibs. of lead ore. The mines here have not been worked
below eighty feet.

Township 7.—About two sections of prairie on 28, 29, and 33, and a
little on 20 ; on the knobs on 35 and 36 are a few pine trees ; the township
is mostly covered with oak openings; well watered, both by streams and
springs. Soil : generally a thirdrate sandy mould. Sub-soil: sandy or
gravel, with fragments of chert, (No. 68.) Prevailing rocks: Nos. 98, 3,
118, and 98'; imbedded in rock No. 3' are specimens Nos. 116, 74, and
68.. There are no diggings, except some old diggings on the northwest of
20.. On the southwest of 16, several large pieces of lead ore were found
during the examination of this township, and some small pieces on the
southwest of 29; but, from the rock formation of this township, it is not
probable that extensive lodes of lead ore will be struck. Loose masses of
iron ore (No. 15) strewed on the surface.

Fractional township 8.—No prairie of any value ; mostly burr and white
oak openings ; surface of land very broken ; the only good timber is some
between 25 and 26 ; well watered. Soil : a mixture of sand and clay,
second-rate. Sub-soil : pure sand. Rocks: Nos. 102, 98, and 3. No
diggings; no discoveries of lead ore; a little of iron ore (No. 15) occasion-
ally found.

IN RANGE FOUR EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1.—The south half, high rolling prairie; in some places sur-
face broken. The north half is a stunted growth of oak, except in the
west half of 1, and northwest of 12, where there is a good growth of
sugar-maple and walnut timber ; well watered by streams and springs.
Soil: in the prairie, good second-rate ; on the low ridges, rather rocky; in
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the timber on'l and 12, rich bottom land. =~ Sub soil : for the most part clay-
ey ; in some places sand and clay. Prevailing rocks, (Nos. 3 and 90.) No
diggings in this township, though the surface indications denote mineral.
Some fragments of iron ore (No. 15) scattered on the surface.

Township 2.—About four sections of prairie, surface high and rolling ;
the timber 1s chiefly oak openings ; on 16, 25, and northwest of G, is some
good timber. Well watered by fine springs and streams. Soil: upland
prairie second-rate; in the east a first-rate loam; in the west an admixture
of sand. Sub-soil: clay. Prevailing rocks (Nos. 3and 90.) Fossils, (No.
73.) In the west and northwest of the township, numerous fragments of
iron ore (No. 15) were found. On the northwest of 12 are Whiteside’s dig-
gings, where a great quantity of lead ore was raised some years siuce; on
the northeast of 10, and northwest of 11, are some old diggings; on the
south of 13, and north of 24, and in the adjoining township, are Hamilton’s
diggings, which are very extensive ; on four acres of ground at these dig-
gings from 2,500,000 lbs. to 3,000,000 lbs. of lead ore were raised before
the miners were incommoded by water. A steam-engine has lately been
erected here, to drain the mines: a shaft is here sunk to the depth of sixty-
five feet, and lodes are here generally worked to the depth of twenty to
thirty feet before the miner is incommoded by water. This is the only in-
stance (in the Territories) of the mines being drained by means of steam-
power. Some little carbonate of zinc (No. 123) is found at these diggings.

Township 3.—About one-eighth high, rolling prairie; in the northeast
and west, oak openings; in the southwest, some tolerable good timber.
Well watered by streams and springs. Soil: in the upland, first-rate; in
the timbered land, good second-rate, black loam. Sub-soil : clay, with frag-
ments of rock. Prevailing rocks, (Nos. 3 and 80.) Fossil, (No. 73.) The
only diggings where lead ore has been discovered are on southeast of 17 ;
though the surface indications denote “mineral.” Iron ore (No. 15) in
loose fragments occurs occasionally in this township.

Township 4.—One-third high, rolling prairie; two-thirds oak openings.
Well watered both by streams and springs. Soil: a dark loam, with frag-
ments of chert (No. 68.) Suab-soil: clay. Prevailing rocks, (Nos. 3, 129,
and 98.) The diggings in this township are on the northeast of 23, (just
commenced,) on the northwest of 20, and northeast of 19, where 10,000 Ibs.
of lead ore have been raised: on the northwest of 31 are old diggings. The
cliff limestone affords in this township a good building rock. Small frag-
ments of iron ore (No. 15) found in several places in this township.

Township 5.——~About one-fifth rolling prairie, in the southern sections;
a little wet prairie on Dodge’s branch ; nearly four-fifths oak openings.
Well watered by streams and springs. Soil : generally third-rate ; in the
prairie, second-rate, black mould ; in some places a yellow loam. Sub-
soil : clay, with fragments of flint. Prevailing rocks, (Nos. 102 and 98.)
No discoveries of lead ore of any importance have yet been made in this
township. Pieces of crystallized iron ore (No. 15) scattered all over the
township.

Township 6.—The south half, rolling prairie; north half, oak openings;
surface broken ; on the knobs on Pine creek and its branches are some
small pine trees. Well watered by streams and springs. Soil: in the
Prairie, second-rate ; the rest poor, thin, third-rate, a mixture of sand and
flinty gravel. Sub-soil: flinty gravel. Prevailing rocks (Nos. 102, 80,
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and 98.) On the northwest of 15, northwest of 5, and southwest of 27,
fragments of lead ore were discovered on the surface. The diggings in
this township which have been most productive are on 28 and 21. On the
northwest of 33 are “Renshaw’s diggings,” where about 30,000 lbs. of
lead ore have been raised. On the northeast of 31, carbonate of zinc (No.
123) occurs ; and on the southeast of 31, copper ore (No. 110) has been dis-
covered.

Township 7.—No prairie, except a very small strip on Helena creek, and
on the creek in the northwest corner of the township; chiefly oak open-
ings; on the heads of the streams a few pine knobs. Well watered by
streams and springs. Soil: very shallow, sandy, with fragments of flint.
Sub-soil : sandy, with flinty gravel. Prevailing rocks, (Nos. 98, or 118,and
3’ imbedding No. 116.) There have been no discoveries of lead ore in this
township. Large quantities of iron ore (No. 15) are strewed all over the
surface. “lleacock’s” mill on northwest of 34.

Fractional township 8.—North of Helena creek, prairie, except a few
trees on the river and creek ; south of Helena creek, oak openings, with a
few spots of prairie on 25, 31, and 36. Soil: light-colored, poor, and san-
dy ; on the knobs fragments of flint. Prevailing rocks (Nos. 98, and 3/, or
113.) Numerous pieces of iron ore (No. 15) scattered over the township.
No discoveries of lead ore, The site for the town of Helena has been se-
lected at the “Shot-tower,” instead of the bend of the river at 36, where itis
marked on the surveyoer’s map.

IN RANGE FIVE EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1.—Twelve or fourteen sections of rolling prairie, (good farm-
ing land) north of the Peccatonnica river, except in the northeast corner ;
on the west side of the township, except on 31 and 32, oak openings. Tol-
erably well watered by streams and springs. Soil: north of the Peccaton-
nica river, sandy ; south of the Peccatonnica river, less sandy, but on the
ridges are fragments of chert (No. 68) interspersed through it. Sub-soil =
clay, with fragments of chert. Prevailing rocks (Nos. 3,80, 129, and 130.).
There are no important diggings in this township, but ¢ gravel mineral”
was found on southwest of 8 ; and it is said that pieces have been fougd on
several of the sections on the west side of the township, In the southwest
of 1, is a very fine yellow sand.

Township 2.—About five or six sections of rolling prairie; oak timber
interspersed with prairie; some good timber on the west side of township,.
especially on the southwest. Very well watered by streams and springs.
Soil : adark mould. Sub-soil : in some places, a ferruginous sand. A very
fine farming land. Prevailing rocks (Nos. 3, 80, and 118.) There are very
extensive diggings on 18 and 19, on reserved land, claimed by Hamilton
and Baldwin,  These are the only important diggings. 200 Ibs. of copper
ore have been raised on the northeast of 4.

Township 3.—About four or five sections of prairie; the rest a scatter-
ing growth of white oak timber. Tolerably well watered by streams and
springs. Soil: rather sandy. Prevailing rocks (Nos. 3, 80, and 129.)
There are no important diggings in this township. Lead ore has been foun
on the northwest of 28 ; and there are some diggings on northeast of 4, and
southeast of 30. The geological indications are favorable for the discovery
of lead ore.
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Township 4.— About six sections of prairie near the centre of the town-
ship, on the west side of the Peccatonnica river; there is very little good
timber : the growth consists of groves of timber and bushes ten feet high.
Tolerably well watered, some good springs. Soil : sandy, third-rate. Sub-
soil : an ochrey sand. 1In the north part of the township, the upper sand-
stone (specimen No. 98) forms the base of the hills; as you descend the
Peccatonnica river, it dips gradually deeper, and, after crossing the west
fork of that river in township 1, in this range, it is' no longer visible
above the streams. Specimens Nos. 3 and 80 form the upper part of the
ridges. Lead ore has been discovered in this township; some at ¢ Fret-
well's diggings,” on 28, and some other places ; but there are no lodes ex-
tensively worked at present.

Township 5—A few spots of prairie, and some strips along the stream ;
chiefly a thin and stunted growth of oak; some tolerably good groves of
small oaks and American aspen in the east. Tolerably well watered by
streams and springs, but water is generally scarce on the ridges. Soil :
except on the ridges, sandy, third-rate. Prevailing rocks : Nos. 3 and 102

(above, and 98 below. No discoveries of lead ore have yet been made in
this township, though the surface indications are not unpromising.

Township 6.—About one third rolling prairie ; two thirds, a thin growth
of stunted oak. Tolerably well watered by streams and springs. Soil:
in the_prairie, sandy, second.rate. Prevailing rocks (Nos. 82, 102, and
98.)  About 50,000 Ibs. of lead ore have been raised from a lode on south-
east of 19; 10,000 lbs. on the south of 17. Near the centre of 14 are
“Brigham’s diggings,” where a good deal of lead ore was raised. On 7,
§,and 18, are some less important diggings.

Township 7.—No open prairie of any extent; some narrow strips of
prairie along the streams ; township covered chiefly with oak openings.
Surface very broken and rocky. Well watered by small streams. Soil :-
sandy, with rock beneath ; in the north, poor, third-rate; in the south,
rather better. Prevailing rocks, (Nos. 98, 3, and 108.) No discoveries
nor indications of productive lodes of lead ore.

Fractional township 8.—On 7, 8, south of 9, 15, 16, 17, 18, 19, 20, 21,
and northwest of 22,1s a level sandy plain; south part of 1, 2, 3, 10, and
11, northwest of 12 and 14, low wet land ; the rest oak openings ; surface
rocky. Tolerably well watered. Soil: sandy, third-rate. Sub soil: rocky.
PJ‘e?ailing rocks, (Nos. 98, 3, and 108.) No discoveries of lead ore. A
litlle iron ore (No. 15) strewed on the surface.

IN RANGE SIX EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

- Township 1.—No prairie of any extent ; the whole township is heavily
limbered with white, Spanish, and black oak, and other varieties of timber,
with a thick brushy growth of prickly ash running diagonally through
the township, from southeast to northwest. Well watered in the west by
Streams and springs. Soil : upland, first rate loam. Sub-soil: (where it
Was visible,) clay. 'The only ledges of rock visible, are on Skinner’s
branch ; south of this branch, no rocks are visible, except a few small
boulders. No diggings; no discoveries or indications on the surface of
Productive lodes of lead ore. [
Township 2.—Rather more than one-fifth high rolling prairie, with thin
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oak openings ; the rest oak openings, with some good groves of timber ;
the best timber is on the east side. Well watered by streams and springs.
Soil: good, second rate, sandy. Sub-soil : in some places a loam, in others
a yellow sand. Prevailing rocks : Nos. 3 or 102 above ; No. 98, of a yel-
low color, below. No discoveries of lead ore.

Township 3.—Nearly one-half broken prairie ; the rest thin oak open-
ings, and a few good groves of timber. Well watered by streams and
springs. Soil: a good second-rate mould. Prevailing rocks: Nos. 102,
129, and 130 above ; No. 98 below. On the northeast of 8, are  Bigg’s
diggings,” where 250,000 lbs, of lead ore have been raised. This is the
only important discovery of Jead ore in this township. In the east, loose
masses of iron ore (No. 15) are of frequent occurrence.

Township 4.—About one-half high rolling prairie ; one-fourth thin oak
openings ; and one-fourth good young timber. Very well watered by
streams and springs. Soil: in the valleys,second rate; on the ridges, poor
second-rate and sandy ; in the narrow bottoms, a sandy mould. A great
quantity of chert is strewed over this township. Small pieces of iron ore
(No. 15) are to be found on the surface. Prevailing rocks, (Nos. 130 and
98.) No discoveries of lead ore have yet been made in this township.

Township 5.—One-third high, rolling prairie, and narrow strips of prai-
rie on the streams ; the rest of the township has a growth of oak openings,
with occasionally a good grove of timber. Well watered by streams and
springs. Svil : first rate upland mould. Sub-soil : generally sandy. Pre-
vailing rocks: Nos. 102, 103, and 80, above ; and No. 98 below, rising
about sixty or eighty feet above the bottoms. No important discoveries of
lead ore have yet been made in this township. Small pieces of iron ore
(No. 15) occur frequently, particularly on the east half of the township.

Township 6.—About one-half prairie, and one-half oak openings. No
good timber in this township. Well watered by streams and springs. Soil :
a good second rate dark mould. On the ridges are loose masses of rocks,
(Nos. 102 and 68 ;) low down, the sandstone, (No. 98.) The diggings in
this township are known by the name of the « Blue Mound diggings ;"
those owned by Brigham have been the most productive. From 300,000
1bs. to 400,000 lbs. of lead ore are raised at these diggings in a year ; eight
pits have yielded about 3,000,000 Ibs. of lead ore. Where 15, 16, and 21
corner, large pieces of lead ore were discovered on the surface: It is highly
probable that an important lode may be discovered here. A slightly curved
line running from this discovery northwest and southeast, would strike
Brigham’s and Shaw’s diggings, (the most important lodes in the township.)
One of Brigham’s lodes is remarkable for its width, being thirty, and in
some places fifty feet, across from wall to wall. This crevice has yielded
fine specimens of carbonate, as well as sulphuret of lead. The shafts are
from forty feet to one hundred feet deep. Iron ore (No. 15) in detached
masses was found in many places in this township.

Township 7.—No prairie; the timber is chiefly a tolerable good growth
of Spanish and white oak. Very well watered by streams and springs.
Soil : generally very poor ; some small valleys, but generally too wet and
small for cultivation. Prevailing rock: a white sandstone, (No. 98,) with
loose masses of specimen No. 102 occasionally above it. No diggings or
discoveries of lead ore in this township. Some loose pieces of iron ore
{No. 15) strewed on the surface.

Township 8.—On the main creek, a bottom of about one mile wide, of

B
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good rich land, without timber ; also, in the northwest, strips of bottom be-
tween the numerous ridges; about one section of prairie bottom on 30 and
31; thin oak openings in the bottoms on the northwest and northeast ; the
south part, burr-oak opening, and mumerous ridges. Well watered by
streams and springs. Soil: in the bottoms, black, rich mould, first-rate ;
on the ridges, poor and thin. Prevailing rocks, (Nos. 98 and 3',) imbed-
ding masses of rock (Nos. 68 and 74.) Masses of very ferruginous sand-
stone (No. 118) frequently passing into iron ore (No. 15.)

Fractional township 9.—Mostly wet prairie; on 31, some oak openings ;
at the bottom of the bluffs, in the east, are some small patches of burr-oak.
Surface : on the east, very rocky and broken; between the bluffs, some
fine level strips of bottom land ; swampy in the centre of the township,
with some mounds connected by ridges. Soil : on the bluffs, nearly a pure
sand, poor third-rate ; in the bottoms, first-rate, dark and deep. Prevailing
" rocks (Nos. 98 and 118) with fragments of specimens Nos. 68 and 74. No-
discoveries of lead ore.

IN RANGE SEVEN EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1.—About one-third prairie ; a strip running from northeast
to southwest of fine rolling prairie, (excellent farming land ;) two-thirds, a
heavy growth of oak, walnut, hickory, and ash timber. Very well watered
by streams and springs. Soil: a first-rate, dark, rich mould. Sub-soil:
clay. Prevailing rocks (Nos. 80, 129, 102, and 3.) Some boulders (No.
16.) There are some diggings in this township, but no important dis-
coveries of lead ore have been made, although it is said that “gravel min-
eral ” has been found. Though out of the range defined as mineral land,
the rock in some places is of the same character as that which bears lead
ore; so that it is possible that lodes of lead ore may hereafter be struck in
this township.

Township 2—Nearly half fine rolling prairie; in the northwest, oak
openings; in the southwest, good oak, walnut, and maple timber. Very
well watered by streams and springs. Soil: in the prairie, a first-rate,
dark, upland mould. Sub-soil: generally clay. Prevailing rock (No. 80.)
On 3, 10, and 11, are “Skinner’s” diggings, which have been worked for
six or seven years, and it is supposed that 250,000 lbs. of lead ore have
been raised. On the northwest of 10, a crevice was struck, and lead ore
found ; but, on account of some quarrel, the lode was not worked. On 28,
and southwest of 35, some ¢ gravel mineral ” was discovered, and small
pieces of # gravel mineral ” are said to have been found occasionally as low
down as Buffalo grove. On the southwest of 13, some float mineral”
(loose masses of lead ore in clay or sand) have been found. No important
discoveries of lead ore have been made in Wisconsin, farther southeast than
this township.

Township 3.—Ten or eleven sections of rolling prairie ; on Sugar creek,
a little marshy prairie ; in the northeast and southwest, oak openings; in
the northwest, good oak timber. Very well watered by streams and springs.
Soil : in the prairie and well-timbered land, second-rate; in the oak open-
ings, third-rate, sandy. Prevailing rocks (Nos. 102, 130,) on high ridges ;
in the base of the ridges, sandstone, (No. 98.) In the southern part of the
township, this rock dips low; south of this, it is only seen in very low
places,  * Skinner’s diggings” extend to the line between townships 2
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.and 3. No other important discoveries of lead ore have yet been made i
this township. The ridge dividing the principal streams of this townshj,
s the commencement of the poor land, extending toward the north.

Township 4.—One or two sections of rolling prairie; a small grove of
good timber where 26, 27, 34, and 35 corner; the growth is ash, walnut,
and oak ; there are one or two other small groves of timber of tlie same de.
-scription ; in all, not more than forty acres: the rest is oak openings. Very
well watered by streams and springs. Soil : sandy, (but not as mueh so s
farther north ;) third rate. Sub-soil: sandy. On the ridges, the prevailing
rocks are Nos. 130 and 102 above, and Nos. 98 and 3 below, imbedding
No. 100. No discoveries of lead ore have yet been made in this township,

Township 5.—About three sections rolling prairie ; the rest is a very
-stunted growth of ouk; no good timber. Well watered in the north an(
-south by streams and springs. Soil: third rate, sandy, and light-colored,
+Sub soil : sandy. Iron ore (No. 15) scattered in loose detached masses o
every section, and even quarter section, in the township. The prevailing
rocks in the ridges are specimens Nos. 98 and 119. No diggings, and no
-discoveries of lead ore.

Township 6.—About three sections of rolling prairie ; the rest, oak open-
ings. Tolerably well watered ; a few good springs. Soil : third-rate, sandy,
‘Sub-soil: sandy. Prevailing rocks: Nos. 102 above, and 98 below. No
discoveries of lead ore. Some diggings for lead ore have been attemplel
in this township, but nothing was raised but sand. On 7, 8, 9,16, and I,
large quantities of loose masses of iron ore (No. 15) were discovered, and
the same ore occurs occasionally all over the township.

Township 7.—About three sections of bottom prairie in the north, ani
-about six sections rolling prairie in the south; the rest a thin and stanted
growth of burr-oak. Tolerably well watered in the north by Black Earil
creek, and in the south by Sugar creek. Soil: a second-rate, sandy mouli
in the prairie; in the south, on the ridges, poor and sandy. Oun southeas
-of 11, rocks No. 26' above, and No. 93' beneath. Ground frequenily
covered with loose pieces of crystallized brown oxide of iron, (No, 15))
there is hardly a section but is covered with it. Veins of iron or
three or four feet wide, were discovered in the sandstone. Unfortunately,
much of it in these situations is contaminated with sand. Large quani:
ties of the pure crystallized variety could, however, be collected in tht
township ; and there is every probability that many veins of good ore cin
-also be found disseminated in the rock. In the township north of this, th
upper sandstone (No. 98) runs out, and the inferior strata (Nos. 3' and %)
occupy -even the high ridges.

Township 8.—Some small strips of wet prairie ; the greatest part of (bt
township has a growth of burr-oak openings; surface of land very broker
The south part and west half tolerably well watered by streams and spring:
the rest of the township is almost destitute of water, Soil: poor, sandy.
sthird rate. Sub-soil : sand, gravel, and rocks. Prevailing rocks (Nos. 104
or 3, 98, and 26';) no fossils. Small picces of iron ore (No. 15) very {1
quent. No discoveries of lead ore.

Township 9.—No prairie; the whole township has a very thin an
stunted growth of burr.oak ; surface very broken ; not well watered. Soll
poor, third rate, sandy ; where the surface is level, the ground is wet. I
vailing rocks Nos. 109 or 3' and 112 above, and No. 93' below. Consider
able masses of iron ore (No. 15) all over the township. No appearances
«discoveries of lead ore,
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Fractional township 10.—About five sections of rolling prairie; the rest
burr and white oak openings, with the exception of three-fourths of a sec-
tion on the west half of 34, east half of 33, and all of fractional section 1,
where there is some tolerably good timber. Not well watered ; no water
but some ponds and part of a lake on 1 and 2. Soil : generally poor, sandy,
third.-rate; on the sides of the ridges gravelly. Sub soil: sand and rock.
T'he surface is studded with small knobs. Prevailing rocks: lower sand-
stone, (No. 98';) on the tops of the ridges, in places, (Nos. 3' or 109.) Iron
ore, (No. 15,) in small pieces, strewed over the surface ; in some places the
ground is covered. No appearance of lead ore.

IN RANGE EIGHT EAST, OF THE FOURTH PRINCIPAL MERIDIAN.

Township 1—Chiefly high, rolling prairie; the west tier of sections
have a growth of good timber; in the northeast there are about two sec-
tions of timbered land ; well watered by streams and springs. Soil: a
«dark, second-rate, and rather sandy mould. Sub-soil : rather sandy. Pre-
vailing rock (No. 130.) In travelling north, (rising for the first time to the
-surface,) the upper sandstone (No. 98) is to be seen in the lower part of the
ridges, on a branch of Sugar creek, on the northeast of 10. A few boul-
ders to be seen now and then. - On the northeast of 17, lead ore has been
found in small quantities. -On the northeast of 21, “gravel mineral” was
-discovered, but no important lodes of ore have been struck.

Township 2.—About one third rolling prairie in the south and north ; a
-strip of goocr young black, white, and burr oak timber, through 7,8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 25, and 26, and part of 28, 29,
and 30 ; the'rest is oak openings. Well watered by streams and springs.
-Soil : second-rate, sandy. Sub-soil: sandy. Prevailing rocks (Nos. 102
and 98.) No discoveries of lead ore, but in a few places there are some in-
-dications of mineral.

Township 3.—About one-half high rolling prairie ; the north half chiefly
good tall black and white oak timber; on 6, 7, and part of 18, are oak
-openings. Very well watered by streams and springs. Soil: very sandy.
.Prevailing rocks: Nos. 130 and 3, above, and No. 98 below. No discove-
ries of lead ore have yet been made in this township.

Township 4.—On 26, 27, 28, 33, 34, 35, and part of 5, 7, ard 8, high,
rolling prairie; a strip of low, marshy prairie in the east; tolerably good
timber in the west ; the rest oak openings. Well watered by streams and
springs. Soil: third-rate; sandy, with flinty fragments disseminated in it;
in places the ground is almost covered with pieces of chert, (No. 68.) Pre-
vailing rocks: Nos. 130 and 80 above, and No. 98 below. ‘T'here are sev-
veral important diggings in this township, called the © Sugar creek dig-
.gings.” On the southwest of 26 are “Kelly’s diggings,” where about
8,000 pounds of lead ore are raised in three weeks. On the north of 34,
are “Slater’s diggings;” where 15,000 pounds of lead ore are raised in a
month. On the southwest of 27 are valuable diggings, cwnad by “Inman
-& Breese.” No lodes of lead ore in Wisconsin, east of Sugar creek. Some
loose pieces of iron ore (No 15) on the surface. :

Township 5.—About one section of high prairie, and a strip of wet prai-
rie, on 4,9, and 10. On 26 and 35 is good oak timber: the rest is a thin
and stunted growth of oak. Well watered both by streams and springs.
On Svgar creek and its branches are some good mill-seats, Soil: poor,
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sandy, third rate. Sub-seil: sand. Prevailing rocks (Nos. 118 and 98)
high up on the bluffs. No discoveries of lead ore. A great many pieces
of iron ore (No. 15) on the surface.

Township 6.—About ten or eleven sections of rolling prairie ; the south-
ern sections good burr oak timber ; the rest a stunted growth of oak open-
ings. Tolerably well watered by streams and springs’in the west and south.
Soil : poor, third-rate, sandy. Sub-soil: sandy; poor farming land. Pre-
vailing rocks (Nos. 3’ and 98.) No discoveries of lead ore; small pieces
of iron ore (No. 15) found on the surface.

Township 7.—About five sections of fine rolling prairie ; the rest is prin-
cipally burr-oak openings. In the north are numerous ponds; the middle
and sonth not well watered. Soil : in the prairie, a first-rate upland mould,
but rather too sandy; in the south, second rate; in the north, third rate.

Sub.soil : sandy. Prevailing rocks (Nos. 109, 26', 112, and 111.) Iron |

ore (No. 15) in loose masses on the surface. A small piece of lead ore was

found on the surface in the northwest of 7, with erystallized carbonate ‘of
lime, (No. 313} but no important discoveries of lead ore have been made in
the township. :

Township S.—About two-thirds rolling prairie; about five sections of
good timber on 4, 5,6, 7,and 18; on 1, 2, and 3, are oak openings; on
28, 29, 30, 31, 32, 33, 34, 35 and 36, burr, black, and white oak timber.
Not well watered. Secil: in the prairie, a first-rate sandy mould. Sub-
soil : sandy. Prevailing rocks (Nos. 109, 3' 26/, and 112.) In the south are
numerous boulders of hornblende rock, some of them vegy large, (say ten
or twelve feet high.) Iron ore (No. 15) very abundant in small detached
masses all over the township. No discoveries of lead org. North of the
lakes are some Indian diggings and Indian furnaces,

Township 9.—About one-half rolling prairie; the other half oak open-
ings. Along the western margin, there is some tolerably good timber. Very
poorly watered—one small stream on 4, 5, and 8. Soil: poor third-rate.
Prevailing rocks (Nos. 3/, 26/, 109,and 98'.) Loose masses of iron ore in
many places over the township; and some thin veins of iron ore (No. 15)
discovered in chert (No. 68.) Some boulders. No discoveries of lead ore.

Fractional township 10.—About six sections of low, rolling prairie in
the south. On 19, 20,21, 7, 8, 9, 16, and 17, are about four sections of
low prairie; about six sections of high prairie in the east; and on 3, 4,
and 5, about two sections of tamarack swamp; the rest is oak openings.
Surface of land broken. Well watered both by streams and springs. Soll,:
poor and sandy. Sub-soil: a brown sand. Prevailing rocks (Nos. 3/, 111,
and 98.) No discoveries or appearances of lead ore.

Fractional township 11.—In the southeast, about half a section of prai-
. rie; high bluffs, with a few pine and oak trees along the Wisconsin Tiver.
“A tamarack swamp runs through the centre of the township, parallel with
Wisconsin river. South of this is a growth of stunted oak timber, occu-
pying about three sections. No springs. -Soil : almost a pure sand. Pre-
vailing rocks (Nos. 3/ and 98.)®0n the northwest of 36 are some detached
pieces of iron ore, (No. 15.)
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Total, 106.57 prairie; 56.43 timber; equal to two-thirds prairie, and one-third timber.

Nore.—All tracts of land covered with a small growth of nak, standing from ten (o 1wenty feet apart, (called in the west “o01k openings,”) have been =
set down in the foregoing table as timber; and at least iwo-thirds of all the limbered country is of this description. : e
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Total, 39.48 prairie, and 67.52 timber; equal to about three-eighths prairie, and five-eighths timber.

Nore.—All tracts of land covered with a small growth of oak, standing from ten to twenty feet apart, (called in the west “ oak openings,”) have been set

down in the foregoing table as timber; and at least three-fourths, if not four-fifths, of all the timbered country is of this description.
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No. V.

REPORT OF JOIIN LOCKE, M. D.

To David Dale Owen, M. D., principal agen! (o explore the mineral lands
of the United States.

Sir: Having, at your complimentary solicitation, been appointed your
assistant in the late survey of the mineral lands of the United States, and
having been charged by you with those duties most agreeable to my former
pursuits, viz: the physical department, including, especially, the baromet-
rical observations, the measured altitudes, and the geological sections, it ig

with pecaliar pleasure that I submit to you the following
REPORT :

The sabjects to which my attention was chiefly directed, and which will
mark the heads or divisions of this report, are as follow :

1. A comparison between the rocks of the lead or mineral region, and
those of Ohio, Indiana, and Kentucky, called the “ cliff limestone,” showing
their probable identity,

2. Several sections of strata (the height and thickness being determined
by the barometer) with drawings.

3. The altitudes of table-lands, hills, mounds, and mountains,determined
by barometrical observations, with a chart.

4. The result of numerous observations and calculations on the elements
of terrestrial magnetism, including the dip, declination, and force or inten-
sity of the magnetic needle at several places between Cincinnati and the
region surveyed, and in that region itself, accompanied by two charts; to-
gether with some remarks on the practical uses of these elements of mag-
netism. ’

5. Surveys of a few of the earthwork antiquities of Wisconsin, with draw-
ings.

%i. Some observations on the climate and meteorology of the Upper Mis-
sissippi.

7. Acknowledgments and concluding remarks.

I.—THE LIMESTONE CONTAINING THE LEAD ORE OF THE UPPER MISS1S-
S1PP1, COMPARED WITH OTHER ROCKS, AND ESPECIALLY WITH THE
% CLIFF LIMESTONE” OF 0H10,

From the examinations which we have lately made, I am of opinion that
the limestone containing the chief deposites of the lead in Iowa, Wisconsin,
and lilinois, is a part of a stratum of great extent in our own country, and,
possibly, is geologically identical With rocks found in other continents.

The following appear to me to be some of the synonymes by which our
own geological writers have intended to designate this stratam :

“ Galeniferous limestone,” - Featherstonhaugh.
“ Cornutiferous limestone,” Eaton.
“ Magresian limestone,”  Keating and Shepherd. -
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“ Mountain limestone,” Ohio reports.
¢ Metalliferous limestone.” :
« Cliff limestone.”

This last name I intended, in my report on the geology of Ohio, to be
merely a provisional one, like the numerical distinctions used by Professor
Rogers : it was adopted {rom the inhabitants on the Miami, above Dayton,
in Chio.

In Major Long’s ¢ Expedition to the Sourece of the St, Peter’s,” in 1823,
there is a very interesting article on this rock by Mr, Keating.  T'hese ob-
servations were descriptive of the geological formation on the “ Wassamon,”
ten or twelve miles northeast of the present town of Galena. ‘The external
characters there sketched by him apply very generally to this formation ;
they are, in substance, briefly as follows :

Horizontally stratified structure, crystalline, sandy, or gravelly ; cellular,
cells sometimes filled with crystallized carbonate of lime, contains much
white hornstone, (flint or chert,) often in flattened nodules, lying in hori-
zontal strata ; organic remains rather uncommon, consisting of terebratu-
lites, encrinites, and madriporites, (Linan. )

These characters, it is remarked by Mr. Keating, are similar to those of
the carboniferous or mountain limestone of Messrs. Conybeare and Phillips,
or the metalliferous limestone of other geologists ; similar, also, to zechstein
and rauchwacke of Thuringen, described by Mr., Friesleben. But Mr.
Keating is not of opinion that the limestone of the “Wassamon” is identical
with those foreign rocks, for he believes it to be “ of a much later formation,”
and “to be connected with an odlite observed between Prairie du Chien
and St. Anthony.”

The ob/itic limestone at and above Prairie du Chien is not a real
oolite; and we found it be older than, and below, the cliff stone of the
“ Wassamon.” Mr. Keating seems to have taken the impression that the
rocks of Wisconsin are above the coal foxmation, and reasons accordingly.
He observes, (page 197 :) # It is probably connected, as we have already in-
timated, with the limestone situated above the coal fields of Wheeling and
Zanesville ; it extends over those parts of Ohio and Indiana where salt has
been found.” Qur investizations, you know, have led us to an opposite
conclusion, viz: that the rocks of the lead region are below the coal.  Mr.
Keating seems to have, been aware that his conclusions, drawn from so
rapid aud so slight an examination, might not be correct, as appears by the
following remark : ¢ Let it be remembered that we only offer this as a sug-.
gestion to the future investigator of our western limestone, in order that
he may turn his attention to the subject with more favorable .opportunities
for observation than those afforded us by a transient visit through the coun-
try.”  The following conclusion of Mr. Keating does credit to the science
of geology in general, and to the anthor in particular: «1f, as Mr. Friesle-
ben has deseribed it, the zechstein presents specks of galena or sulphuret of
lead ; if, as Mr. Conybeare states, the galena is seen occurring in strings in
the magnesian limestone of Nottingham and Durham ; if it has occasionally
been found in the conglomerate beds associated with this formation, espe-
clally near Mendip hills, in England; if it contains veins of sulpbate of
barytes at the Huddlestone quarry, near Sherburne, between Ferrybridge
and York ; if it is traversed by veins of sulphate of barytes, near Notting-
ham and Bramham moor, &c.—may it not then be asked, whether these con-
siderations do not render it probable that the great lead deposite in the west
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js in this limestone ? And is it not likely that all that has been worked in
an alluvion has been detached from this formation? 'These are questions
upon which, in the present state of our acquaintance with the western lime-
stone, we must profess ourselves unable to give any decided opinion ; but,
from various circumstances which we need not dwell upon, we should in-
cline to consider the lead ore as probably existing, in an older limestone,
which we think underlies this, and which may be connected with the car-
boniferous or mountain limestone of Messrs. Conybeare and Phillips, or with
the metalliferous limestone of other geologists.”

Situated as was Mr. Keating at the moment of making these observations,
in the centre of one of the most productive lead regions in the world, with
veins of lead ore probably beneath his feet, it will be thought surprising, by
those not acquainted with geology, that he did not make the discovery.
His failing to do so is attributable, not to a want of skill or industry on his
part, but to the want of time and opportunity to make the necessary exami-
nations,

Since the time in which Mr. Keating wrote this article, geologists have
become less confident in geological identities and correspondences in coun-
tries remote, than they were at a previous period ; and the principles laid
down by Professor Phillips, in a late publication, will, T presume, meet with
general concurrence. After giving a table of the order and superposition
of “the British stratified rocks,” he proceeds to observe, ¢ that the series of
strata classed in the preceding table is always recognisable, wholly or par-
tially, in every part of the British islands ; that is to say, the stratified rocks,
occurring in any situation, can be referred to their respective types in the
general table. But the local variations are considerable; several of the
stratified rocks are only of limited extent ; even whole formations, as the
oolitic formation, change their characters, or, as the millstone grit, are en-
tirely extinct in particular regions, where the groups above and below them
are complete. This being the cdse, it is evident that such subdivisions are
too minute and variable to be employed between British and foreign series
of strata; we must be satisfied with comparing formations, and, in some
cases, omit even these, and look only to the succession of primary, second-
ary, and tertiary classes of rocks.”

“This examination has been made in almost all parts of the world ; no-
where, indeed, except in Fiurope, and certain portions of the other conti-
nents, completely, yet everywhere sufficiently to establish the truth of the

 following propositions :

¢ 1st. The series of British strata represents very well the succession of
stratified rocks in Europe, parts of Alrica, Asia, and North America; this
agreement 1s most strict in those parts which are nearest to the British
glands, and becomes more vague and indefinite as the distance increases,”

C.

“2d. In all parts of the globe, where a considerable extent of country has
been examined, stratified rocks have been found,” &ec.

It seems to follow, from the first of these propositions, that, instead of
jumping at once from the examinations of a rock in one locality, to the cor-
respondence with a rock or formation in a very remote country, we ought
first to trace, as far as possible, the continuity, correspondence, order, and
superposition of the rocks in our own, or any other country examined.

If, as many have supposed, the lead-bearing limestone of the Mississippi
is identical with the magnesian limestone of Great Britain, it ought to oc-
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cupy a place above the coal. That it is super-carboniferous, we have no
evidence whatever in the Territories. On the contrary, though the strata
emerge in succession from beneath this formation, and present themselves
to the eye of the geologist to the depth of from six hundred to one thousand
feet as he ascends the river, still not a vestige of coal appears associated
with these inferior beds.

From a careful personal examination of the rocks at nimerous localities
of both regions, viz: in Ohio, Indiana, and Kentucky, on the one part, and
in Iowa, Wisconsin, and Illinois, on the other, I am satisfied of the follow-
ing agreement or correspondences :

1. Therocks, both in Ohio and in the lead region of the Upper Mississippi,
are horizontally stratified in distinct layers, separated generally by simple
joints—the layers being of various thicknesses, from a few inches to eighty
or one hundred feet; they are traversed vertically by fissures which are
often several feet wide, and filled with red clay* or lead: with red clay in
Ohio, but with red clay and lead in Towa and Wisconsin.

2. In consequence of being thus fissured, the rocks in both localities,
when partially removed by streams, or otherwise, form mural or overbang-
ing cliffs; hence it has been denominated the “cliff limestone.”

3. They agree in external characters ; being, for the most part, a tolera-
bly pure magnesian limestone, which effervesces but imperfectly with acids,
until reduced to powder.

The above requires many qualifications, as the characters are much va-
ried in different localities ; but even in these qualifications there is an agree-
ment in the rocks of the two regions. The texture is more or less crys-
talline ; often compact and firm, o as to form a good building stone, or even
to receive a polish as a marble—as at Eaton, Dayton, and Columbus, in
Ohio, and at Sinsinewa Mound, in Wisconsin., In some places it is so ten-
der and friable, that it can be broken down by the fingers—as at the north
line of Butler county, in Ohio, and at the Natural rock wells on the Wap-
sipinecon river, in fowa. Itissometimes disintegrated to the consistence of
sand or gravel—as at Locust grove, in Adams county, Ohio, and at numerous
localities in the lead region. It is often cellular, like the internal spongy
structure of large bones ; a character which has given to it in the vicinity
of Columbus, Ohio, the popular name of horsebone limestone. The pre-
vailing color is a light drab, or yellowish white ; but it is often of a reddish
or ferruginous brown : this last color prevails on the Miami, eight or ten
miles above Dayton, in Ohio, and is common in the neighborhood of Du-
buque, in Iowa. At the Menominee river, a small stream between Dubuque
and Sinsinewa Mound, a thick compact stratum, suitable for building, pre-
sents itself in a perpendicular cliff, which is of a chocolate brown. I be.
lieve the same layer extends to Dubuque, retaining there the same color.
In a few situations, the yellowish and red tinge is wanting, and the color
becomes an ash-gray, or a simple mixture of black and white.

4. The rock abounds in both localities with chert, (flinty nodules,) which
lie horizontally flattened and semistratified, presenting lines or ranges in the
vertical cliffs. 'These flinty nodules are fractured into angular fragments as
they lie in their place, and similar fragments are also often found abundant-
ly in the beds of streams ; they are of various colors—transparent, opaque,

* Red clay fills the fissures of the cliff limestone at Columbus, and at numerous localities in
Adams county, Ohio.
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white, reddish, and carnelian like, vellowish, and sometimes banded like
agate ; the ehert'is more abundaiit in the lead region than in Olio.
B, The rocks agree in their modes of weathering, by which they oftenrac-
quire an indescribably rugged and fantastic outline; beéing not oiily formed
~into points, angles, and caviiies, but often perforated and riddled by ver-
micular holes of various sizes.

6. In many places, the stone seems to consist of two kinds of maltter,
differing in -color; hardness, and durability, abd imperfectly mixed and
blended together, as if one had been formed into a spongy or scorious mass,
and the other cast into it to make it solid ; when sufliciently compaet for
polishing, this kind of the rock forms an agreeable mottled marble, as at
Columbus, in Ghio. Perhaps this structare gives rise to the peculiar mode
of weathering above described.

7. 'T'he rock in both regious is metalliferous, containing lead, iron, zing,
and manganese ; lead is rare in Ohio, but the other metals are not uncom-
mon. 'The Brush creek iron ore, in Adams county, Ohio, is in this rock.

8. The rock contains considerable quantities of calcareous spar, or crys-
tallized carbonate of lime, disseminated in masses of several inches, or even
feet: - The spar is abundant in Adams county, Ohio; where it is often ren-
dered opague by a black substauce pervading it, when it assumes the ap-
pearance of “galena;” the same blackened spar occurs in the mines of
Dubnque.  Sulphate of barytes (heavy spar) is found —rather locally, how-
ever—in both localities ; and sometimes small quantities of sulphate ef lime,
probably formed by the decomposition of nodules of iron pyrites.

9. The cliffs in Ohio, and those in fowa, seem to produce by disintegra-
tion similar soil and the same vegetation. 'T'hey are both surmounted by
cedars. T'hey occasionally bear the hemlock, (pinus canadensis;) and the
ground hemlock, (taxus canadensis ;) in the precipitous ravines, they have
tafts of the same purple-stemmed fern (pteris atropurpurea) growing from
the crevices of the perpendicular rocks, aud have the overlying table lands
covered with forests of oaks, or with the grass of the open prairie.

10, The superposition, both in Ohio and Iowa, seems to be the same;
the cliff rock in both having the blue fossilliferous limestene immediately be-
neath it. The cliff rock in Iowa, Wisconsin, and lllinois, so far as it came
under my observation, occupies the surface ; and it was therefore not appa-
rent what belongs properly above it. In Obhio, the cliff is succeeded above
by the black bituminous slate or shale.

11. It is often bituminous ; apparently more so in Ohio than on the Mis-
sissippl.

12, The fossil remains found in the lead region agree with those found
in Ohio. Sowme of them are as follows:

L. Multilocular shells—Ammonites and orthoceratites.

L. Crustaceans.—Several species of calymene, asaphus, and isotelus,
more abundant, it appears to me, in Ohio, than on the Mississippi.

ill. Crinoideans.—In many localities the button like joints of the stems
of various species of stone-liliey are abundant. The column imbedded in
limestone has often decayed and left a mould or eavity, in which the slender
axis is still entire, like a slender wire along the axis of a cylindrical cavity.
I have seen this at West Union, in Ohio, and in the huge massesof chert of
the Blue Mounds.

1V. Moliusca.—Spirifers, terebratule, and producte. A cast of several
species of a bivalve occurs, singularly alike, at Eaton and Springfield, in
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Ohio, and on the banks of the Makoquela river in Iowa., The cast of the
interior presents a thick oval figure, with four beaks; two of which are
longer, and separated by a deep fissure, into which enters a sharp septum.
This fissure between the longer beaks gives a distant resemblatice to a
cloven hoof; hence the common name of ¢ petrified pigs’ feet.” They are
often so abundant, that they lie in actual contact. 'I'he substance of the
shell itself appears to be entirely wanting ; and we find only the cast or
mounld, both of the exterior and interior; the shape of the shell being a
cavity. No fossil appears to be more characteristic of this formation than
these casts ; perhaps rather from their peculiar condition, than from the spe-
cific character of the fossil itself. " +

V. Zvophytes—Corallines are abundant in both regions; of cyatho-
phyila, several species ; of calamopora, (Goldfuss,) several species ; of ca-
tenipora, at Jeast three species are nearly equally abundant. The eschara,
(of Guldfuss,) which is abundant on the Miami in Ohio, and which I once
thought characteristic of this stratum, seems to be limited to particular lo-
calities. 1did not see it in the lead region.

I[.—GEOLOGICAL SECTIONS.

These were measured, barometically, in the same manner as were the
heights, as described in the succeeding article. T proceed to make a few
remarks upon each, separately :

Section No. 1—through Dubuque.

This section commences about the centre of township eighty nine north,
range one east, of the fifth principal meridian, at the point where the banks
of Little Makoqueta river first attain their chief elevation ; and is extended
through Dubuque to Sinsinewa Mound, about fifteen miles. The heights
along the top of this section are marked at the points where they were
taken. It appears that Sinsinewa Mound is scarcely higher than the gen-
eral table on the upper branches of Little Makoqueta ; its apparent eleva-
tion is caused by a ¢ degradation” of the region immediately surround-
ing it.

"he limestone at the top of Sinsinewa Mound is in large, well-defined
strata, of a light color, uniform texture, harder than the chiff stone is usu-
ally found, and in every respect suitable for a building stone. The same
seems to be true, at the same elevation, at the opposite end of the section.
I have represented this limestone by a different character ; but the line of
demarcation is not very definite. The lower portion, three hundred feet,
appatently filled with veins of lead ore, is the most interesting development
of the cliff rock which I have seen. I have sketched in some vertical veins
to represent, in general, the lead ore. 1 hope no one will imagine that I
found veins exactly where these are sketched. Our rapid journey through
the region explored did not permit us to dig and blast the rocks to uncover
veins of galena. This is a special and peculiar business, and gives origin
to a special and peculiar title—that of “ prospecter.”

This section shows the heights of several points, the general position of
the strata, and especially the situation of the blue fossilliferous limestone,
which, you inform me, probably limits the thick veins of lead ore. Idid
not find the blue limestone directly in the range of this section ; but, from
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its situation above low water at Eagle point, and at the lower mills on Little
Makoqueta, only about two miles distant, and the strata nearly horizontal,
it must occupy very nearly the place which I have assigned itin the section,
A geologist residing for months, or perhaps years, at Dubuque, might sub-
divide this section—trace out the “caprock,” the thin layers of shale—
give specimen sections, ground plans, &ec., of individual veins, and a va-
riety of matters relating to such a locality, which would be interesting and
useful. But the period of a few days, and that crowded with a variety of
duties, did not permit the accomplishment of more than was done. T have
purposely avoided anything particular on the lead wveins, as 1 knew that
you had much betier opportunities for getting information on that subject
than it was possible for me to have enjoyed. _

A geological speculation.—In viewing this section, it appears evident
that the south fork of the Little Makoqueta (a stream barely large enough
to turn a mill) has, by abrading its channel for countless ages, worn its bed
to the depth of four hundred feet in solid limestone. Is it not probable,
then, that the rocks once extended nearly in an uninterrupted level from
the heights of Little Makoqueta to the top of Sinsinewa Mound ; and that
the mighty Mississippi has rolled its tide long enough to have worn the
chasm, the centre of which it is shown to occupy in the section? Isit not
probable that the whole surface of the country in that region is now many
feet—many hundred feet; indeed—lower than when it first became dry land ?
Rocks have turned to dust, and the dust been washed away ; stones have
dissolved, and the solutions have been poured into the sea. The springs
of Jowa show that they have levied tribute from the solid rock, and the
waters of the Mississippi tell that they are transporting it to ocean depths,
The lead ore piled loosely on the top of corroded limestone shows that the
matrix of its vein, into which it was originally cast, has abandoned it, to
fall down like a ruined wall : a few points, covered by harder materials, re-
mained ; gathered the sloping tablets of strata about their shoulders ; reared
their heads in defiance to a million of storms; and now, in form of conic
mountains, point out a few landmarks of earth’s olden boundary.

Section No. 2—at Prairie du Chien.

Here, compared with Dubuque, we find almost an entire change of rocks.
Lower strata have been gradually rising, until those which at Dubuque
were at the water’s edge,are nearly at the hill tops ; and the cliff limestone,
which at Sherald’s Mound is six hundred feet thick, is here a mere outlier,
either entirely wanting, or just capping the hills; while layers of new spe-
cies of rock, previously unseen, are raising themselves to light, and form
the base and main mass of the hills.

The following is a table of the strata, beginning at the top :
® Feet,
L. Soil and cliff limestone - - - - - 60
I found but one specimen evidently iz sity, and containing a fossil
rather abundant at Dubuque—a species of coralline resembling the
disk of a sunflower.
1I. Blue fossilliferous limestone (abounding with its character-
istic fossils, and having its usual external characters) alternating
with blue clay marl, the layers of stone very thin and apparently
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corroded. 1 believe it to be identical with that at Cincinnati, 1
found it in a chasm not filled by other rocks, one hundred and fif-
teen feet thick ; but the stone was nowhere seen to fill that space, or
to be more than thirty feet thick - - - - .
II1. Buff colored limestone in distinct well-formed layers, inclu-
ding many portions or masses of white calcareous spar, and imbed-
ding few or no organic remains - . - - - -
I1V. Soft saccharoid sandstone, consisting of sharp angular, trans-
parent, minute fragments of quartz, scarcely cemented. It some-
times contains calcareous matter enough to effervesce freely with
acids. It is often almost perfectly white, though sometimes colored
reddish or brown by iron ; when it is thus colored, it is often more
strongly cemented. Its close resemblanece to common moist unre-
fined sugar (especially the better or whiter kinds of sugar) does not
fail to strike every person who examinesit. Although the texture is
so0 loose that a specimen can scarcely be broken off without falling
to the state of incoherent sand, yet this rock crops out extensively,
and seems to stand the weather as well as other strata which are sub-
stantial enough for building stones. 1 suppose, by its great porosity,
it scarcely retains water enough to heave it by frost sufliciently to dis-
integrate it. I did not find precisely the lower termination of this
rock, but, from having seen nearly forty feet of it exposed, I have
ventured to give that thickness te it in the section - - -
V. A portion not examined, probably similar to the lower magne-
slan limestone described next - - - - -
VI. Lower magnesian limestone, resembling the cliff rock, but dif-
fering from it, however, in being almost destitute of organic remains.
The lower beds of this stratum frequently afford a good building
stone, 'This stratum exhibits, in some places, alternations of thin
layers of sandstone, and some layers of limestone perfectly oolitic in
structure. It includes many nodules of chert of a chalky whiteness ;
it contains, also, veins of so bright a green color as to excite the idea
of copper ore, but yielding no evidence of that metal when examined
by a proper test. At the point marked  stone quarry,” this rock h
been quarried for building in Prairie du Chien. 1t appears to dress
very well, has an agreeable light drab color, and shows every evi-
dence of durability . B 3 = d ‘
It will be seen that the stone crops out beyond the soil at three
different points upon the hill-side, A, B,and C. These out crop-
pings are continuous, so as to form three continuous parallel lines
for miles in length, and serve to divide the hill into zones, called
“benches., When seen from the opposite side of the river, they
appear exceedingly straight and well defined, and afford a singular
feature in the picturesque landscape.
VII. There is, upon the side of the river opposite to Prairie du
Chien, a stratum of sandstone thirty feet thick at the water’s edge,
ldentical in character with that three hundred feet higher - -

Total - -

.

128

Feet,

116

49
40

190

I
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Section No. 3.— From the Blue Mounds to the Wisconsin river.

We have here attempted to represent two sections : one seen partly beyond
the other. 'T'ne nearer one is represented in darker shade than the farther
one. 'The nearer and darker one is a section along the valley of two small
streams; and the farther one is a section through the mound, and along the
ridge or highest part of the bank of those streams. The outline of the
darker section is marked by several barometrical stations, as follows :

First, © 435.” This was the place of encampment, near the head spring
of the Peccatonnica river; that number (435) is the altitude above the
waters of the Wisconsin at Arena.

Second, “590.” This is the dividing-ridge between the waters of Rock
river and Wisconsin river,

Third, ¢ 421.” The top of the sandstone.

Fourth, « 132.” In a deep ravine, the channel of a small tributary to the
‘Wisconsin river.

Fifth, « 31.” The edge of a sandy plain, extending ffom the blufis two
and a half miles to the river. ’

Sixth, “0.” The Wisconsin river at Arena.

The town of Arena las a place on the maps, was once a post office, and
contained a single log-house, which has since been burnt down. I found
only the ashes of thelog-house, an empty cart, and a few suits of “squaw-
poles,” (a nickname for Indian tent-poles.) Such fowns are not uncommon
in ' this region.

Beginning at the top of the Blue Mound, and proceeding downward; this
gection presents the following strata:

Feet.

1. Siliceous beds of chert, hornstone,: and other varieties of jflint,
in very large masses. = Some of them, I should say from recollection,
were thirty feet long, twenty feet wide, and ten feet thick. - They are
stratified, and lie almost or quite in contact; but show a disposition
to the nodular form, by frequent vertical joints, and being variously
interrupted. 'The structure is often cellular, and the cells lined with
small quartz crystals, which give a rough appearance to the masses.
Fossilsfnre rather rare in this silicious portion, but such as were
found belonged to the chff formation. This member of the cliff,
which is usnally found as a mere included layer of a few inches, is
here developed to - - - - - - - 410

1L The cliff limestone, including lead ore s - = 1169

IIL. T%e biue fossilliferous limestone, very thin, and in some places
entirely wanting, or apparently so. 1 have assigned it no thickness.

1V. Sandstone. The same as that described at Prairie du Chien.
There is every evidence that this is identical with that on the Mis-

~ sissippi, for it may be traced continuously along the Wisconsinfrom
one point to the other. It is remarkable for having its upper sur-
face at an exact and even plane, very nearly level. In anexcavated
area, where several ravines meet in the same valley, and with the
eye at any point of the upper surface of this sandstone, all other
_points appear in the same plane like an emptied lake, leaving a line
-of ice to mark its original height ; even where the rock is covered
by earth, the vegetation changes so abruptly in sort and color, at the
surface of the sandstone, that the line may still be distinctly traced.
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Feet,
in the section which we are describing are represented two outliers,
or natural columns running up to the top of the sandstone, and
capped with small pines. T'he tops of several such outliers, where
they occur, will be found to lie in the same exact plane.  'We have
assigned to this stratum the thickness of - - - - 40
V. Alternations of magnesian limestone and sandstones - 1A T188

[ had liule opportunity of examining this stratum, and cannot
give its characters; it is probably similar to the corresponding lay-
ers at Prairie du Chien,
V1. Sandstone.—Variable, and not well defined - - - 3
VIl. Limestone, (probably magnesian.)—In thick, well-defined
strata, very suitable for building, but of rather a dark, ferruginous
color. At the edge of the sandy plain “31,” it was lying on the hill-
side in very large tabular masses, two feet thick, and twenty or thirty
feet in diameter, with sharp angles and edges; sufficient evidences
of integrity, strength, and durability. 1In external characters, it re-
sembled the harder specimens of the cliff limestone, but was destitute
of fossils ; in thickness, above water - - - =P 0N

Total - - 1,000

The sandy plain of Arena is covered, next to the bluffs, with a forest of
small timber. ~ Near the river are several groves of small pines, of a peculiar
species ; and so constantly does the wind blow from the southwest, that these
trees Jean with great uniformity about five degrees in the opposite direction.
At various places, also, in the open plain, the wind has taken such hold of
the sand as to uproot the grass, and, drifiing the dried sand continually for-
ward, has formed broad valleys, terminated by a semicirenlar sand drift, ten
or twelve feet high, at the northeast end. Through the middle of this drift
is @ narrow slit. ~ As the sand-drift progresses, vegetation is buried and de-
stroyed, and thus prepared to be in time uprooted by the persevering breeze,
which, urging the drift forward, by carrying the particles over from the
windward, and depositing them to the leeward side, finally exposes and ex-
cavates the spot which was once most deeply covered.

The sandy stratum (IV) gives rise to the allavial sands of the Wisconsin,
and to those of the Mississippi; indeed, it seems to be neatly or quite desti-
lute of mica or feldspar ; and the clear, glassy particles of quartz, of which
It is composed, sparkle-in the sun like minute brilliants. That the quartz
¥ pure and unmixed; that the angles of the fragments are sharp and un-
abraded ; that tie surface of the stratum is an exact plane, like the undis-
turbed surface of a liquid ; are interesting problems for the speculative geol-
ogist,

[ have thus gone briefly through with the subjects of the altifudes and
he sections, and have incidentally given such imperfect sketches of dis-
Unctions and external characters of strata as were necessarily observed in a
ery hasty search for their several boundaries and junctions, while taking
their admeasurements; but I have not offered these sketches as in any de-
fee answering as substitutes for the more complete discriminations which
04y be expected in yonr report. 1t is true that a sixty days’ labor can but
gl such a ‘task as this field offers; but from the numerous specimens
hich you have collected, and from your known skill in analysis, (that all-
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important source of valuable knowledge,) I hope you will review and en-
large upon the subjects of which I have here done little more than exhibit

their proximate proportions.

IIl—THE ALTITUDES OF TABLE-LANDS, HILLS, ‘' MOUNDS,” AND MOUN-
TAINS, DETERMINED BY BAROMETRICAL OBSERVATIONS.—WITH 4

CHART.

In determining altitudes by the barometer, it is mmportant (and almost
indispensable, indeed) that there should be simultaneous observations, both
at the place the height of which is to be determined, and at some point not
very remote, the height of which has been previously ascertained. This
becomes the more necessary in a northern latitude, and in the autumnal
season, when the changes of a stationary barometer are frequent and rapid.
My eflorts to obtain a co-laborer, cither at Galena or Dubuque, were fruit-
less ; and the observations of Dr. Engelmann, of St. 1.ouis, although accu-
Tate in themselves, were at too great a distance. Under these circumstan-
ces, my mode of operating was to observe the barometer at some kknown
point of reference, as the surface of the river; and, proceeding with as little
loss of time as possible to the height, make my second observation. When
this was done in a few minutes, the proximate height was presumed to be
deducible from the results; but if from the time, or other circumstances, an
atmospheric change of the barometer was suspected, the instrument was
taken back to the first station, the point determined, and an equation made
according to the result. When the distance from the height to the station
to which it was to be referred was several miles, then intermediate stations
were established, and the observations repeated both going and returning,
noting accurately the time by a chronometer. This last method was taken
to determine the height of Blue Mound above the Wisconsin river. The
distance is about fourteen miles. Starting from my camp at the head of the
Peccatonnica, at the foot of the mound, early in the day, 1 observed the ba-
rometer every hour upon my journey, until in four hours I had reached the
river, and suspended the instrument close to the water’s edge. I then re-
turned by the same route, and repeated the observations at the same sta-
tions. This would have indicated any progressive change, and pretty
nearly its hourly rate. As it happened in that case, the change, if any, was
very small ; and I obtained not only the altitude of my camp, but of three
intermediate points. These stations and their altitudes are marked on the
s section of the strata from the Blue Mounds to the, Wisconsin river,” at
the figures “435,” (the encampment,) «421,” «132,” and “31.”7 After
all, there were several heights, which, for the want of asstationary ob-
sia]rver, I was unable to determine; that of the Platte Mounds was one of
them,

The accompanying table, or chart, scarcely needs an explanation. I
have placed them in the order of their height, and this happens to be
nearly in the order of their latitude; the elevations becoming greater in
proceeding northwardly. The geological distinctions marked upon the
diagram serve to afford to the eye a direct comparison of separate and
local observations, as between Pike’s Mountain and Blue Mounds, where
it appears that the corresponding strata, cliff limestone, blue limestone,
and sandstone, each occupies a higher place in the latter than in the for-
mer, even supposing the points of reference to be level; which they are
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not, by the fall of the Wisconsin, from Arena to its mouth, rendering the
difference still greater. T'hus is furnished important evidence in reference
to the dip of strata, that it is, partly at least, westward ; other evidence
showing that it is also southward, we are led to the conclusion that it is
between south and west.

A remark on the weslern use of the term * mound.”

It was first very properly applied to the numerous artificial tumuli of a
conic or flattened hemispheric figure, which abound more or less in every
art of the region west of the Allegany mountains. It secems that in the
“far west ” the term: has been promoted to the office of representing isolated
nataral elevations of a conical form, which, emerging from the elevated
prairies of Wisconsin and Iowa, rise above the general table of the country
to the height of two hundred, to four hundred, or even to six hundred feet;
and, as appears in this table of altitudes, one thousand feet above the con-
ticuous streams. They are certainly seen at the distance of forty miles,
and rising, as they do, from the monotonous line of the prairie, like distant
islands seen on the ocean, they are perpetually calling back the wandering
eyes of the traveller, who sees them sink as he recedes, rise as he ap-
proaches, change their apparent position as he insensibly winds his course,
or vary their hues of dim distance as the atmosphere drops or dissolves its
mistiness.

Deceived by the term ¢ mound,” which should be mountain, some writex
has denominated them “interesiing antiquities.” To be sure they are an-
tiquities, dating as far back as the “transition” or “secondary” epoch of the
creation.

IV. magnNETISM,
Popular elementary definitions.

The elements of terrestrial magnetism cousist simply of the force, power,
or intensity with which the earth attracts the magnetized needle, and of
the direction in which that force acts; but, from the vast importance of the
horizontal or compass-needle, both in navigation and surveying, and from
the facility of suspending and experimenting with the same, it is customary
10 estimate certain elements of the needle in that position, although it is sel-
dom the direction (never in our latitude) in which, if allowed to move free-
ly in all directions, it wonld place itself. = The quantities sought to be meas-
ured are usually four :

First. The declination, “ variation,” or direction of the horizontal needle,
a8 1t respects the true astronomical north or south points.

Second. The force, or intensity with which the horizontal needle is at-
tracted by the earth, and held in its direction : this is called the herizontal
inlensity.

' Third. The dip, or true course in which a needle, perfectly free to move
In all directions, would finally rest and be held by the earth’s attraction.

Fourth, The force or intensity with which the needle, in the direction

of the dip, is attracted by the earth : this is called the total intensity.*

*Toavoid a cireumlocution of language, the earth’s attraction is ramel without ex, ressing
Particularly the mutual attraction between the earth and needle,
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Magnetical declination or variation.

Most persons are aware that the compass-needle does not everywhere
point to the true north, but varies in its direction in different places on the
earth’s surface, in such a manner that it rather points east of it, directly to.
wards it, or west of it. "T'he force with which the earth attracts or pulls
such a needle, so as to held it in its direction, and cause it to wibrate if it
be moved out of that direction and be suffered freely to return, is called the
horizontal intensity, and is measured by the quickness of the vibrations.
Thus, when there are a greater number of vibrations of the same needle in
the same time, the horizontal intensity is greater, being as the squares of the
numbers of such vibrations. A vibrating needle used for determining the
intensity, is a “magnetical pendulum,” acted upon by magnetism, as a clock
pendulum is by gravitation.

Magnetical dip.

Make a needle of tempered steel, with pivots at the sides, so that
it can turn like a cannon, and point up or down ; balance it so nicely that
it will stay in any position in which you place it: this must be done while
the steel has no maguetism. Next, magnetize that needle by touching”
it with other magnets, as directed in the books on magnetism. Lastly,
place the pivots in proper supports, exactly crosswise of the line in which
the compass-needle points: it will no longer remain balanced, especially in
the horizontal pesition ; but, in the latitude of the United States, the north
end will turn down, nearer to a perpendicular than to a level. This turn-
ing down, or out of the level, is called the dip ; it is measured by the num-
ber of degrees which the north end descends from a level line. The dip
increases as we travel northward, until at a point north of the western part
of Hudson’s bay, where it points directly downward. At or near the equa-
tor there is no dip, or the dipping-needle lies level ; and south of that point,
the south end of the needle descends, as does the north end in the northern
hemisphere.

Now, whatever direction the dipping-needle takes, it is held there by a
magnetical force of the earth, which, when it is moved out of that direction,
draws it back again, and causes it to vibrate like a pendulum, and, finally,
to settle at the proper dip. If the force be greater, the vibrations will be
quicker : this force is called the tofal intensity, and is not usually ascertain-
ed by the vibrations of the dipping needle, but is deduced by calculations
from the horizontal intensity, and the dip, at any locality. This force, on
the whole, increases as we proceed northwardly; but the horizontal inten-
sity, in consequence of the increase of the dip, diminishes in the same direc-
tion. At the maguetic pole, where the dip would be 90 degrees, (viz: the
dipping needle perpendicular,) the horizontal intensity would be nothing,
and the common compass-needle would point in one direction as soon asin
another—the magaetical force of the earth pulling it, at all points, directly
downward upon the sapporting pivot.

Now, to measure these four quantities, in different localities, as accu-
rately as possible, has been a part of my labors in the late brief survey of a
part of our territories; and to communicate the result is the object of the
present article.

Some sorts of iron ores have an inflaence on the magnetical needle, and
change either its direetion or its intensity. The effect of such ore increases
directly as the quantity or mass, and diminishes as the squares of the dis-
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iances increase; and althongh the mass may be large, yet, from the effect
of depth or distanee, the indication may be too slight to be observed, un-
less by the most delicate 1nstraments, skillfully used. By means of these,
we may be guided to vast mineralogical treasures; for, however desirous
we may be to discover gold aud silver mines, iron 1s the more useful
metal. We have discovered in lowa one magnetical node, which may be_
produced by a © subterraneous iron mountain ;” but of this, more hereafter.
independently, however, of any economical views, it will be a matter of
eratification to the scientific world to receive a small contribution to their
fund of magnetical knowledge; for an effort is now wmaking to collect and
imbody as many accurate magnetical observations as possible, in order the
more fully to determine the changes, distributions, and general laws of
this wonderful force, and to make it still more subservient to the purposes
of general utility. :

A very interesting report on the subject of magnetical observations has
' lately been made to the Royal Society, by Sir J. F. W. Herschell. Upon
the approval of that report by the society, a deputation was requested to
communicate certain resolutions to Lord Melbourne, and to urge on the
government the adoption of the measures therein proposed. ¢ This,” says
the editor of the Journal of the Franklin Institute, « has produced its de-
sired effect upon her Majesty’s ministers, who have appointed three officers
of artillery, with adequate attendants, to go, respectively, to Montreal, to the
Cape of Good Hope, and to St. Helena, to make experiments on the vari-
ations and dip of the needle, and the intensity of magnetism, frequently
and simultaneously, each day, for three years,” &c.—[See table, p. 134.]

Instruments used in making the magnetical observations.

The prp was observed by a dipping-compass made in 1837 by Robinson
of London, on a plan similar to that upon which he has constructed them
for Captain Ross, nephew of Sir James Ross, and for several other expe-
rienced observers; two needles were used at each station, and reversals
nade, both of the face of the instrument, the face of the needle, and of the
§oiarity of the needle, by “retouching” upon the field with two magnetic
ars. 'This mode of operating requires eight anuotations of the dip with
‘each needle—sixteen in all ; and the results given in this report are, in al-
most every case, the mean of the sixteep. So well did the instrument per-
form, that the separate results of each needle differed not more than a min-
ute from each other. 'The following is a copy from my field-book of the
observations to determine the dip at Mineral Point, Wisconsin, on Novem-
ber 5th, commencing at 9 a. m. .

NeeprLE No. 1—B north—E. E. 74° 30.0/
W.W.72 105
W.E. 74 220
E.W. 72225

A north—E. E. 72 315
W.W. 74 10.0
W.E. 72" 125
E.W. 74 265
8)586 45.5
Mean for No. 1 =73 20.6875
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Neepre No. 2—A north.—E. E. 73° 26.5'
W.W.73 9.0
W. E. 73 185
E.W. 73 125

B north.—E. E. 73 335
W.W.73 15.0.
W.E. 73 275
E.W. 73 215

8)586 44.0

——

Mean for No. 2 — 73 20.5

Here it will be observed, that, although needle No. 1 is unbalanced, and
reads very wide of the mean on both sides, yet the errors are all merged
by the reversals; and the mean by each needle does not differ from the
mean of the whole the tenth part of the minute of a degree.

Mean by No. 1.—73° 20.6875
Mean by No. 2.—73 20.5000

2)146 41.1875
Total mean, 73 20.59375
Difference, 0.09375 minute.

The HORIZONTAL INTENSITY was determined by vibrating three
wneedles® successively in a glass vessel exhausted, as near as possible, by a
small air-pump, and noting the time required for five hundred vibrations
by a chronometer, and the temperature by an included thermometer. The
degree of exhaustion indicated by the mercurial gauge was from five-tenths
to seven-tenths of an inch. The initial arc of vibration of each needle was
about seven degrees on each side of the meridian, and the terminal arc a
fittle over one degree. 'This apparatus for vibrating the needle, to deter-
mine the horizontal intensity, was invented by A. D. Bache, president of
Girard college. The final reduction for temperature, and the calculations
for obtaining the numerical expressions for the horizontal and total inten-
sities, were made according to the usual rules laid down for that purpose.
{See President Bache’s papers in the Transactions of the American Philo-
sophical Society.) The numbers are, however, merely comparative, and
have been referred to Louisville, Kentucky ; the horizontal intensity of
which, as taken at Corn island, has been assumed as unity, or rather as
ten. It was intended to have compared the intensities with those taken at
©Cincinnati; but it was found, from some cause or other, that the separate
wesults obtained there by the three needles were discordant, while at every
other station they agreed very nearly. I hope soon to be able to connect
this group of observations with those made at Philadelphia, and thus make
¢hem comparable with the extended results obtained by the philosophers of
that city and of foreign countries. It is true, I vibrated the identical needles

* Two of these were of the form and size recommended by Hansteen ; and the third wa3 s
Jfiat bar, with Jozenge terminations. k
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used on this survey at the Greenwich observatory in 1837, and obtained a
comparison between the vibration there and at Cincinnati; by which it ap-
peared that the horizontal intensity at the former place was to the horizon-
tal intensity at the latter place as 1,000 is to 1163.6 ; but the needles were
new, the observations with each needle only once performed, and myself
but little experienced in the maunipulations.

The variaTion was observed by me with an apparatus in no way supe-
rior to that used by our land surveyors. 'The fow observations which I
made correspond remarkably well with the returns of those surveyors.
The accompanying variation chart” exhibits the variation at which the
township lines have actually been run. It was compiled at the land office
at Dubuque, from the field-notes, and kindly forwarded to me by my friend
E. Dwelle, first clerk in that office.

By the chart exhibiting the dip and intensities, it appears that the dip does
not increase regularly, or by an equal number of minutes to an equal num-
ber of miles of north latitade. From St. Louis to Mineral Point, the aver-
age increase is one minute of dip to 1.28 mile, or a little more than one
mile and a fourth of a mile; but from Davenport toward Prairie du Chien,
where the observations are sufficiently near to each other to exhibit local
fluctuations, they are made very evident. From Davenport, northwardly,
about thirty miles, it increases with great rapidity ; after which, it actnally
diminishes. It then increases rapidly to Dubuque. From Dubuque to
Prairie du Chien, the increase is very moderate ; so much so, that the in-
terval from 73° to 73° 20’ is more than twice as great as the interval re-
quired for the previous increase of 20 minutes.

The LiNgs oF EQuAL pip traced on the chart do not imply any great pre-
cision or exactitude. After the chart was filled up with the precise points
of encampments, and the exact dip observed at those points, these lines
were drawn with a free hand, so as to include, between any two contigu-
ous ones, all those observations limited by 20 minutes. Proportional
points were often taken in a line between two observations, and the lines
of equal dip projected through them. These conditions of their consis-
tency with the observations made it necessary that some of them should be
curved much more abruptly than the projections of great circles. Towards
the northeast part of the map, it will be seen that the lines of equal dip in-
cline, in proceeding eastward, very much to the south; or, in other words,
the dip increases in travelling eastward as well as northward, 'This is re-
markably evident in the journey from Prairie du Chien to Madison, nearly
due east; and yet the dip increases four-fifths of a degree.

On reviewing the chart, it appears to me, from the few observations I
was enabled to make with reference to the localities of iron ores, that the
rapid increase of the dip over certain regions, as between Davenport and
Dubuque, and again between Prairie du Chien and Madison, corresponds
to an increased quantity of iron in those regions. But this is a point
which can much better be determined by yourself; as, by the numerous
specimens brought to you from every part of the surveyed region, you will
be able precisely to point out the ferruginous tracts.

Magnetical node.

_ The most remarkable magnetical phenomenon developed by this survey
is a point of local attraction on the river Wapsipinecon, nearly in the centre
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of the great bend of the Mississippi river, from Dubugue to Davenport.
At this place, all the elements of magunetism are suddenly changed ; the va-
riation, the dip, the horizontal and total intensity, are all peculiar: the dip
and total intensity are greatly increased, while the east variation and the
horizontal intensity are diminished. On three different sides, the dip is less
than at this point; thus, it would seem, there is a local point of dip—a mag-
netical island—-not conneeting itself by any line of equal dip with any other
points; the proper line of 72° 50' being about twenty-eight miles to the
north of this place. At this point on the Wapsipinecon river was found
abundance of iron ore, especially the hematite, which is a peroxide of iron,
and does not in small masses affect the magnet; we found also detached
masses of iron ore, not only magnetic, but actually magnetized, having
permanent polarity and being proper loadsione. 'These were, however, too
mconsiderable in mass, of themselves, to have produced the magnetical dis-
turbance occurring here ; there is probably, at an unknown depth, a mass
of magnetic iron ore in this place—a subterrancan “iron mountain,” like
those in Missouri; it may lie too deep for exploration. A more particular
magnetical survey might determine more precisely its axis, and point out
the exact place for boring, or for sinking a shaft, with the hope of reaching
the ore in place.

Dip and intensity in the lead-mines of Dubuque.

As the lead appears to be mostly associated with ferruginous clays, and
not unfrequently to lie in contact with thin veins of hydrated peroxide of
tron, I was desirous of making observations in the midst of a vein of lead
ore, in order to see whether any effect would be produced by the contigu-
ous minerals. After having observed the elements of the dip and iutensity
at the promontory of Dubuque’s grave, I descended one hundred feet into
the mine of Mr. Dougherty, (who kindly afforded every facility,) and there
repeated the observations; the results were identical with those of the
former one—the metallic vein appearing to exert no peculiar magnetical
influence,

It appears, by both the table and chart, that the total intensity increases
in travelling towards the north, or, mere properly, in the direction of north
several degrees east—being least at St. Louis, and greatest at Madison, in
Wisconsin ; the progression is not uniform from one of these points to the
other, but undergoes several undulations. The intensity at St. Louis
(29.366) is to that at Madison (30.433) as 1,000 to 1,036.6. The magnetic
elements of direction and intensity are undergoing a slow and progressive
change, and are also subject to annual and daily oscillations, taking place
at particular seasons of the year, and at particular hours of the day. Be-
sides these fluctuations, which have been ascertained and can be predicted,
late experiments show that there are irregular fluctuations of small amount,
which cannot as yet be foretold. In the foregoing observations and caleu-
lations, these varying quantities have not been taken into account.

In 1819, it was ascertained, by Major Long’s party, that the dip at St
Louis was 70° 30'; it is now (1839) 69° 31'; showing a mean annual
diminution of 3' 3"

It will be seen, by the chart of variation, that the direction of the needle,
as returned by the surveyors, undergoes numerous irregular changes, the
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effect of “local attractions.”  Ihad doubted the correctness of their observa-
tions, but I am fully convineed that these changes are at least as great as
they represent them. Part of the region traversed had been surveyed by
Mr. Burt, with his solar or equatorial compass—an ingenious contrivance,
which measures constantly the sun’s azimuth, and indicates the variation at
any time of the day, during clear weather, by a solar spectrinm ; this presumes
the latitade and sun’s declination to be known, and the instrument to be
adjusted accordingly.

I have already anticipated one of the uses to which a knewledge of the
elements of terrestrial magcnetism may be applied, viz: the discovery of
some species of iron ores. It remains to make a few observatians on a prop-
osition which has been agitated for two years before the Congress of the
United States, viz: to use the elements of magnetism as the means of de-
termining the latitude and longitade for nautical and geographieal pur-
poses. 'The agitators of this proposition seem to have taken it for granted
that the magnetical lines, meridians] equator, poles, &e., bear the same re-
lation to the terrestrial lines and points of the same name, as the ecliptic
and its secondaries bear to them ; being that of two concentrical spheres,
whose axes cross each other at an angle of 23° 28'. 'T'his should have been
called a theory, not a “discovery;” for it contradicts, directly, well-observed
facts, and disagrees with the observations recorded in this paper. Should
Congress see fit to send the projector of this theory, or any qualified person,
abroad to make magnetical observations, and make an appropriation for that
purpose, it would meet the approbation of the learned throughout the
world. But that a splendid speculation should be agitated by persons who,
however well qualified as men of literature and as politicians, are not adepts
in the modern science of magnetism and electrology—that an amount of
national treasure sufficient to have erected a magnetical observatory should
have been spent on a project which every magnetician in the country fore-
saw was absurd—are subjects much to be regretted, and are calculated ra-
ther to injure our national reputation for physical science. On this subject,
I concur fully in the sentiments of Dr. Patterson and Mr. Walker, publish-
ed in the Proceedings of the American Philosophical Society, for July and
August, 1838.

1 may be called upon to specify what I have charged in general terms ;
“there is no end to words, and this is no place to go into a long argument.

It’is asserted in that theory, that “the line of no variation is a great cir-
cle of the earth.,” 'T'hose who have actually surveyed that line, report it as
being very irregular, and not a great circle. The lines of equal variation,
as observed and reported in the returns of the surveyors of western parts of
the United States, proceed southwardly, and curve rapidly to the west. If,
as observations seem to indicate, the elements of magnetism are suhject to
all of the changes previously named, being affected by progressive changes,
by summer and winter, by day and night ; and, also, like the barometer,
by irregular, unforeseen causes ; they will, for the present, scarcely answer
as a substitute for astronomical observations in determining geographical
Pposition,



Table of the magnetical observations and calculations made during the survey of the ¢ mineral lands.”
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00 =3 . i 02D bt l No. of station,
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Place of observation. Time. | Latitude north, |Longitude west|Magnetical dip| E | B g Variation ob- | Variation recorded
of Greenwich, S8, g served by by surveyors.
BEE]s = myself.
58=%| & ;
1839.

Cincinnati - - - 1Avg.29 | 390 ¢ 117
Lonisville - - - a1 98 =3 850 30’ 700 B’ 10.000 29,427
8t. Louis - - - [Sept. 5| 38 36 90 2 157 | 69 31 47| 10.266 29.366
Louisiana, Missouri - - 81 8923 36 90 50 69 51 8
Marion eit - - - 91 39 4 90 14 70 2 9
Montrose, {owa - - 11} 40 19 90 14 70 b4 3
Davenport - - B 13| 41 30 90 18 30 Tl 55 9.226 29725 82 36’ E. 7° 50 E.
Lost-grove - - - 231 41 39 30 90 9 ™ 2 4 9.206 29.845 = 8 10 E.
‘Wapsipinecon river - - 25| 41 44 36 | 90 23 52 15 9.1067 | 29.854 8 25 E. 8 20 E.
Iron ore . - - 7.1 4155 90 40 23 72 50 8.9115 |. 30.197 s R, 8 2 E.
Elkford - - & - 29 | 42 90 52 = x = = 9-1b B,
Small mill - - - 301 42 4 g1 8 24 4 8.985 29.635 9 4 9 10 E.
Bridge - - - ={Oct. 1] 42 6 9L 2 £ 2 o = 9 20
Makogqueta river - - 1| 42 14 90" .57 7 44 8.867 29.664 - 8 45
Mill - - . . 2] 42 10 90 37 = - - & 9 16
Cheney’s - - - 3| 42 12 90 20 46 et e = = 9\ =5
Farmers’ creek « - = 5] 42 12 40 90 23 T2 36 8.982 30.035 9 11 9.5b
Whitewater - - 5 8| 42 18 90 38 "2 56 b 8.775 29.885 = Oisa
Near the same - - - 8| 42 19 90 39 ) Z 7 = 9 10
N. branch Makoqueta - - 9| 42 22 40 90 52 72 51 8.733 29.616 = 9 35
Sherwood’s - - - 11 | 42 27 90 37 BT 2 = - 9
Dubugque - - - 14 42 29 90 23 3 ~5 B8.638 29.686 B 8 29
Little Makoqueta - - 20| 42 31 90 31 738 8.599 29.639 - 8 30
Sherald’s mound - - 21| 42 35 90 33 & = = - 8 10
Log-house - - - 22| 42 38 90 43 < < = = 9
Turkey river - - - 23| 42 42 90 48 73 11 8.575 29.593 - 9
Dr. Andrews’s - - - 24
Ferry opposite Prairie du Chien 26 1 43.5°1 90 53 30 16 B 8.603 29.91 9 P
Prairie du Chien - - 2| 43 3 90 52 30
Trout brook - - - 271 42 59 90 45 o - = 1 9
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31 II Parish’s - 28 42 58 ’ 80 10 - - | - - 8 55

32 | Blue mound - - - 29 43 1 89 38 | 73 41 8.420 | 29.970 = 8 38

33 | Madison - - Nov. 2| 43 5 846 30| T 4 4 8.356 30.433 = 7 30

34 | Campbell’s - - - 3| 43 3 89 25 ; = = = 8 46 8 50

35 41 43 3 89 42 [ e - b o 8 20

36 | Mineral Point - - - 5| 42 50 89 54 i 73 2 6 8.502 29. 659 & 8 40

7 | Galena - = - 3] 42 22 90 10 23 - = = = 9 2B
Cincinnati, 1840 Jan. 1L w3 & 6 84 29 70 29 4 9.765 29.241 4 46
Greenwxch (England, ) 1837 - |Aug.26 | 51 28 39 (13 69 23 4 8.112 23.047 - 24 0 W.in 1831

The hours of observation were generally {from 8to 12 a. m. The latitudes are mere approximations, assuming the north line of Illinois to be 42° 30",
and calculating from that line by the surveys into townships and sections. The longitudes have been calculated in the same way, assummg that of Prairie

du Chien, Forl Crawford, to be 90° 52 west of Greenwich, as determined by Lieutenant Calhoun, in Major Long’s expedition. s & fo o e
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V.—EARTHWORK ANTIQUITIES IN WISCONSIN TERRITORY.

I present this subject, not as a discovery, but merely to add such evidence
to the discoveries and publications of others as seem, from the doubts I have
heard so repeatedly expressed, to be necessary to’ convince the majority of
readers of their correctness. In the 34th volume of  Silliman’s Journal,”
is a communieation from Richard C. Taylor, esq., on the subject of these
identical works, in which he describes them as being “in the form of ani-
mal effigies.”” The figures given by Mr. Taylor are o unlike any ancient
tumuli in other parts of the country, that I had, ever since noticing them,
felt a strong desire to examine the originals. On entering Wisconsin, I was
so engaged in other pursuits that I had forgotten the ¢efligies,” until, upon
examining the “sandstone bluffs,” eight miles east of the Blue Mounds, I
literally stumbled over one of them, overgrown with the rank prairie grass.
I was at once convinced of the correctness of Mr. Taylor’s representations,
and not a little astonished that some well-informed persons there, in the
midst of these strange groups, should still pretend to dispute their artificial
origin. The same ambition to exercise an independent judgment might lead
the same individuals to dispute that the ruins of Herculaneum are artificial ;
the same argument might be used—¢ that thgy just come so in the earth.”
Without going into any discussion in regard to the origin, history, or de-
sign of these figures, 1 shall merely represent their form and dimensions
. with as much accuracy as a very particular survey of a few of them enabled
me to attain. I shall not even pretend to say that they are like animals;
for this the reader can determine for himself. 1 have not attempted, in any
degree, to represent them as they might once have been, but exactly as 1
found them on the day that I surveyed them.

The method pursued in making the surveys is represented in plafe No. 1,
Antiquities. Here, for convenience, 1 make use of the names of the parts of
an animal. The figure delineated is the foremost oné of two, between
which the road passes, and which are on the verge of a small prairie, about
ten miles east of Madison, the capital of Wisconsin. Small stakes were set
in the following points, viz: the eye, the fore foot, the shoulder, the hip,
the hind foot, and the end of the tail. "The angular positions of these and
other points were determined by measuring, with a tape measure, the sides
of the several triangles which those points form, in such a manner that the
determined side of one triangle shall be the base of a new one. After the
determination of all the triangles, their several diameters and distances were
measured and noted ; and, finally, to determine the bearing of the whole
figure, the magnetical bearing of the line from the hip to the shoulder was
registered on the field-book.

The following is a copy from the field-notes, in reference to the above
figures. (See Antiquities, plate No 1.)

Triangles.
Feet. Inches.
Eye to shoulder - 5 - - 23 .0
Shoulder to foot - - - - 29 4
Fore foot to eye - * - - 37 8
Eye to nose - - - - 20 4
Nose to shoulder - - - % 35 10
Eye to point halfway between the ears - 11 0
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Feet. Inches,
Shoulder to same point - - - 24 10
Shoulder to hip - - - . 38 4
Fore foot to hip - - - B 57 0
Shoulder to hind foot 4 - - s
Hind foot to hip = - : - 28 10
Hip to the tip of the tail - - - 38 0
. Hind foot to the tip of the tail - = g91.'6
Diaimneters.
Feet. Inches.
Of the neck - - - - 13720
Of the fore leg : > - . 11 0
Of the body - - - - l4: 7
Of the hind leg - - - - 9 9
Of the tail - - - - S0
Distances.

Feet, Inches.

From the eye to the front - - - ¥°06
From one ear to the other - - - 14 0
From shoulder to armpit - - - g
From shoulder to back - - - Seed
From hip to rump - - - - de 2
- From hip to flank - - - gl
From hip to insertion of the tail - - 00
Length of the throat - - - 12 0

Observalions.—Ears distinctly separated. T'wo trees, sixteen inches in
diameter, growing in the nose. Ground sloping gently towards the feet.
Both the fore and hind legs curved a little backwards. The tail a little hol-
lowed on the upper side. Height, or relief of the figure above the natural
surface, about three feet; and the back somewhat steeper than the belly.
Bearing of hip to shoulder N. 38° W, -

It will be seen, by examining the above notes, that they determine twen-
ty-five points in the circumference of the figure; and that the connecting
of these points by lines, and thus completing the outline, permits no exer-
cise of imagination. The figure from the earth is simply transferred to the
paper, on a scale of the one hundred and twentieth part, in linear dimen-
sions. Seven other figures were surveyed with the same degree of particu-
larity, and the distances butween them and the relative positions of the
same group accurately noted. They are represented in the three following
plates, on a smaller scale of forty feet to the inch. That which is above
described and represented on plate No. 1, is again represented on the small
scale “Plate No. 4, Antiquities,” as figure 8.

The * military road ” from Prairie du Chien to the Four lakes, after cross-
ing the Wisconsin river, and ascending a small tributary, occupies the
height or dividing ridge between the waters of the Wisconsin on one side,
and those of Rock river and some smaller streams on the other, for the dis-
tance of eighty or one hundred miles, occasionally descending into a mode-
rate valley, and crossing a small rivulet, a head branch of some of the in-
cipient streams. Most of the route is on a high open prairie. From the
Blue Mounds eastward to the Four lakes, the country abounds with the
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earthwork antiquities, of the origin of which the present aborigines are as
i}gnorant as ourselves. About seven or eight miles eastward from the Blue
ounds, the road descends into the valley of a head branch of Sugar river,
a tributary of Rock river ; and here, near a bluff of sandstone, of a very pic-
turesque and fantastic outline, commence our particular descriptions.

Antiquities, plate No. 2—This plate represents a group of works about
eight miles east of the Blue Mounds. It is on the great road from Prairie
du Chien, through Madison, to lake Michigan—a road so decidedly marked
by nature, that I presume it has been the thoroughfare, the “trail,” the
great “ war-path,” ever since the region in the vicinity has been inhabited
by migrating man, and will continue to be his pathway until the hills and
the rivers exchange their places. "The sand.bluff surmounted with pines
is here a picturesque object ; and the streamlet and springs not very distant,
with a few scattering trees for fire, have long made it a camping ground.
Mr. Taylor has represented only one of the two *effigies ” which occur at
this point ; the other was probably so overgrown with grass and small hazel-
bushes as to escape his observation. Our encampment was near this place;
and in the midst of some discussion with regard to the tumuli, they were
opened to see whether they were stratified, and whether the black mould
continued underneath them, even with the surrounding surface. No. 2 was
composed of sand, without any change to mark an original surface below,
although it is now overgrown with grass, and is covered with a thin black
mould. The whole of this descent, near the bottom of which the figure
lies, has evidently been formed by the disintegration of the soft incoherent
sandstone bluff contiguous; and at the time of forming this tumulus, it was
very probably destitute of loam at this point, as it now is at a point still
nearer the bluff. A section of the embankment near the gap exhibited a
thin line of loam, even with what might be supposed to have been the origi-
nal surface of the ground. Alluvial stratification is positive proof that a
formation is not artificial ; but the absence of a base of mould is not posi-
tive proof of the same thing; for the constructors may have removed the
surface on commencing their work. Many of our tumuli have not only a
base of mould marking an original surface, but ashes, coals, bones, and arti-
ficial implements deposited at the bases of tumuli, of various forms and
heights, from two to seventy feet.

In examining the tumuli of Wisconsin, I did not at any place discover a
ditch or cavity from which the earth to construct them had been taken.
They abound along the natural road, occupying the fertile and command-
ing hill-tops, and the gentle slopes into the valleys; being uniformly raised
from a smooth and well-formed surface, always above inundation, and well
guarded from the little temporary currents produced by showers.

The backs of the “effigies ” were uniformly placed up-hill, and the feet
downward, as at the sand-bluff. There are some points on the surface of
soft ground where we naturally expect chasms, rugee, mammillary points,
and undulations. These occur from the uprooting of trees, from avalanches,
from the settling of banks, from the action of temporary streams and cur-
rents of water. Mammillary points are often left along the sharp crest of a
hill, and insular mounds are not unfrequently left in low alluvial bottoms—
certain points of upland having withstood that action of the currents which
has carried away and degraded the surrounding surface to a lower level.
But there are other situations where we expect to find, and do actually find,
the surface evenly graded into smooth undulations, as on the dividing tables
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petween the heads of streams, and in the tops of moderate hills, where no
current has room to accumulate ; and especially if the same region be prai-
rie, with the surface protected by the strong roots of wild grasses.

Just such a situation is this part of Wisconsin where the geologist sud-
denly and unexpectedly meets with these groups of gigantic basso-relievos,
which appear to him as decidedly artificial as the head of Julius Ceesar on
an ancient coin, notwithstanding anything which may be imagined or said
to the contrary.

Antiquities, plate No. 3.—The first or left-hand figure on this plate,
(marked 3,) is about one mile and a half from the bluff above described.
it appears to be solitary ; lies on a low, level, smooth ground, and seems to
have been mutilated ; the parts which 1 have called the legs seem to have
been partially washed away. If intended to represent an animal, the head
is evidently too large, and the altitude very stiff and rectangular. But I
have drawn it as I found it, without any inclination to make it more like
an animal than it was made in the original design, with all of the deface-
ments which several hundred years have imprinted. The distance from
this third figure to the next group is diminished on the plate. It is really
one-fourth to one-third of a mile, where, on our progress towards Madison,
we approach the termination of the valley in which our figures, so far, have
been sketched. Here, upon the side of a hill sloping gently toward the road,
are three figures, and an embankment; the sizes, distances, and relative
positions of which have all been drawn to a uniform scale of forty feet to
the inch.

Antiquities, plate 4.—Leaving the group last described, and proceeding
still eastwardly towards the Four lakes, we ascend a ridge, and pass out of
the valley containing the six figures represented on plates 2 and 3. The
road for about two miles lies over broken, thinly-timbered ridges ; beyond
which it crosses a small prairie, and again enters woodland. ~ Just at the
entrance of this woodland are the two figures sketched on the plate, and
numbered 7 and 8. The pathway passes, with scanty space, between the
nose of the one and the tail of the other. These, as appears in the draw-
ings, are the most perfect, if we consider them as “effigies” of animals, of
any of the figures here represented, and are singularly alike in their form
and dimensions. A short distance (500 or 600 feet) to the west of them is
@ natural swell of ground, with an artificial circular tumulus on the top of
ity overlooking the two figures.

If these figures were originally intended to represent animals, they might
liave been much more distinet and specific than they now are. It is obvi-
ous that any minute delineations must soon be obliterated by the agency of
the weather. Most of them have the upper part of the head, the ears, or
antlers, apparently too large—at least it appears so in the drawings, But
this part, in the originals, is not raised from the ground so high as the other
parts, and appears like several small parts trodden down and blended to-
gether, In the eighth figure, especially, there is a decided notch or separation
still remaining between the two horns or ears. They are the favorite resort of
badgers, which, finding them raised and dry, have selected them for burrow-
'ng; and it is wonderful that they retain their outlines so perfectly. Bat,
above all other creatures, civilized man will obliterate them the most speed-
ilys and it is much to be regretted that the multitude of extraordinary
figures raised like embossed ornaments over the whole of this part of the
tountry, could not be accurately measured and delineated before they shall



140 Doc. No. 239,

‘be obliterated forever. The reader wiil please to observe that these obser.
vations were made, as it were, by stealth, [ had other duties to perform,
and was enabled to take these measurements by an enthusiasm which
awoke me in my tent at midnight, assisted me to prepare my breakfast be.
fore day, and sent me into the cold bleak fields on a November morning, to
finish the admeasurements of a whole group of figures before the usual
time of commencing the labors of the day. I had no time to turn aside 1
examine still other groups, evidently more extensive and interesting than
those which we have endeavored to represent. Mr. Taylor has represented
the effigies of birds, and one of the human figure, as occurring here; and [
am happy, with a full conviction of the general accuracy of his representa.
tions, to call the reader’s attention to his interesting paper.

On one of the hills I saw an embankment exactly in the form of the
cross, as it is usually represented as the emblem of Christianity. Some of
the surveyors brought in sketches of worksin the form of birds with wings
expanded ; and I heard of others in the form of lizards and tortoises.
From what I have seen, 1 should think it very probable that these forms
are to be found. But, in order that their existence should excite in the
public that interest which, as relics of ancient history, they really possess,
they should be so exactly surveyed and depicted that their representations
can be relied upon with confidence. I object to the very careless and im-
perfect manper in which most of our autiquities have been examined, by
which they have been rather guessed at than surveyed. Although I have
given a pledge not to undertake to make animals of these figures, yet, to the
eyes of all, except very sagacious people, they will look very like animals;
and the question will arise, what kinds of animals were intended to be rep-
resented? In the originals, the size is so great, and the outline more 0r
less obscured by herbage and undershrubs, that the impression of an efligy
is mach less decided than when the same is diminished and brought into
one point of view, in which all the parts are under the eye at once. A
comparison of the difference of expression, form, and attitude, does not strike
one at all in the originals, while it is very decided in the diminished copies.
Mr. Taylor suggests that those were intended to represent the buffalo,
though he acknowledges the representation to be imperfect, especially in
wanting the “hump.” Tt appears to me that the figures 1, 2, 3, and 6,
might have been intended as effigies of the bear; the clumsy propor
tions, and want of the candal appendage, appear like that animal. Figures
5,7, and 8, have decidedly an expression of agility and fleetness. 'They
may have been intended for the conger, or American tiger—an animal stil
existing in that region. 'The only general disproportion to that animal is
the length of the head.

I have thus, my dear sir, laid before you, as well as circumstances woult
permit, the result of a few hours’ very hard labor in the examinations of
the antiquities of Wisconsin, with the faint hope that, from some source of
other, there may emanate an_interest sufficient to cause an aceurate and
general survey and history of them to be imbodied and preserved. I kno¥
of no prospective volume which I should open with more interest than at
accurate representation of all of our remaining earthwork antiquities.
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VI.—TABLE OF METEOROLOGICAL OBSERVATIONS, TOGETHER WITH BAR-
OMETRICAL OBSERVATIONS, MADE FOR DETERMINING ALTITUDES AND
THICKNESS OF STRATA.

In the following record of observations, the external temperature is noted
according to the scale of Fahrenheit ; the barometer in French millemetres ;
and the attached thermometer in th:, centigrade scale. The number lm—
mediately preceding the particular Zocalaty, as “7th Encampment, Daven-
port,” is the number of the station or encampment, corresponding with the
numbers used for the same stations in the table of magnetical observations
where the latitude and longitude of each are noted. The number succeed-
ing any particular place, as “hotel, 30 feet,” is the approximate altitude in
feet above the low-water mark of the nearest considerable stream,



Seventh encampment, Davenport.

S 8y 55 .
T'g = gt =0
g "g = L3 - >4
Date, Time. g ) B ==} £23 Particular locality. General remarks,
4 E B2 | g£%
Sz = S8 = S b0
B @ < 8=
1839. | % min.
Sept. 13 | 11 A M. - s 756.1 18.5 | River edge at Davenport.
13| 8 35 P.M. 880 = 7560.6 15 Tth camp at Davenport.
14| 6 A. M, 55 - 745.3 13 o.
134 9 “ 65 % 742.8 23.5 | Hotel at Davenport, 30 feet. Violent thunder shower,
14| 2 30 P.M E - 742.9 22 Ferry-house, 13 feet. The 14th has been cloudy and windy, with occa-
141 3 4 = i 736. 6 24 Hill-top west of Davenport. sioual glimpses of the sun, the wind being from
8 L ) - T R - e T52.7 25.5 | Ferry-house, 13 feet. the southwest, and the clouds rolling rapidly
14| 7 s - 23 742.7 24 Hotel, 30 feet. from the same quarter.
1616 A.M. 66 = 744.0 20.5 Do. Cloudy, gusty, wind from south and southwest.
151 9 4 63 = 746.7 19 Do,
151 &6 P. M. 63 = 749.5 22.5 | River edge.
16 | 1 30A. M, 42 < 1.9 16.5 | Hotel,
16| 5 30 « 42 = 751.2 13 Do.
16 | 6 o 55 2 746.°2 18.5 Do. Cloudy, wind northwest, had been showery, with
Ml 30 ¢ z: = T48.9 17 Do. strong wind during the night.
16 [ 12 20 P M & = 749.9 18.5 Do. Sun hazy, wind south, very gentle.
16 172 15, * = 2 749.2 ¥ Do.
16 | 6 s = - 749.7 16 Donaldson’s coal-mine.
15 -8 .45 " 53 A 751.2 17 Hotel, 30 feet, Clear and calm.
18| 6 50 A. M. 43 o 751.2 13.5 Do. Clear, slight fog.
a8 11l L 66 X 751.5 18 Do. Perfectly clear, wind southwest, gentle.
18| 9 30 P.M. 63.5 £ 750.1 2 Do. Clear and calm.
191 6 50 A. M. 57 e 749.2 14 Do. Clear, wind southwest, very gentle.
11 36 o T4 9 751.2 22 Do. Thin calm clouds hazing the sun, wind southwest,
191 3 PO 78 = 749.7 23 Do. gentle, but constant, and delightfully agreeable.
| 6 A .M, 58 2 750.6 22 Do. Calm, clear, little fog on river.
1| 7 30 ¢ - 2 751.4 19.5 | Ferry-house, 13 feet.
T i ™ = 750.8 19.5 | Hotel.
1] 8 U « = s T47.2 19.5 | Prairie NW. of Davenport, and

near LeClerc’s NW. corner.
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20| 9 .1 = = 751.6 | 20.0 Ferry-house, {
2 ( 4 P.M, 79 = 750.0 23.5 | b feet above low water of Miss. |
gl g5 -« - = 748.4 23.5 | Hill near the camp, 60 feet. |
2| 6 .M. 66 590 746.7 18.5 | Camp 60 feet above low water. | Flying clouds and gusty wind.
21| 8 40 « 72 63 747.2 22 Do. Clear until 10 o’clock, when commenced & high
21151, 45 ¢ = = 745.6 28 Do. wind from the south, with some lightning.
21 | 12 M. 81.5 67 4 o Do. Wind in strong gusts, breakers on the river.
21| 5 30 P.M. = = 743.5 25 Do.
81116 .45, ¢ = x T44.7 25 5 feet above low water.
21 [ 6 g 76 69 = = 60 feet above low water. A few drops of rain, a rainbow, clear in the west.
211633 = = 744.0 23 Do. Wind nearly west, in interrupted breezes, clouds
SLiL 8. 83 i = 744.1 24 Do. “fleecy,” and rolling from the west in successive
eL|.9 i 70 66.5 5 i Do. serolls.
21 | 12 L 69 60.5 % s Do.
21 3 A. M. 56 49.5 744.8 13 Do. Perfectly clear, wind west, in gusts.
Q| 6 5 51 45.5 745.4 10.5 Do. Do do.
2] 8 ! - ~ 746.4 13.7 Do.
1] s 20 53 48.5 748.9 15.5 | A river, 5 feet,
22112 2 P.M. 63 L3 745.4 19 Ravine 6 miles 8, of Lost grove
Fighth encampment, Lost grove.
R 4 2. M 62.5 53.5 746.0 18.5 | Camp, Clear, wind west, subsiding.
22 6 £ 56 & 745.6 15 = % - | Clear and calm.
21 6 A .M, 34 = 745.1 8.25 | Camp, Lost grove. Clear and calm, dew abundant.
23112 M. pa = 745.6 23 Do.
23112 30 P.M. 71 g 743.8 19 Top of hill in Last grove.
231 9 & = = 744.1 10 Camp, Lost grove. Clear, moderate northwest wind.
4| 6 A. M. 33 = 749.9 6.75 Do. Clear, calm, clouds, cirrus.
24| 6 P. M. 54.5 o 743.5 12.5 Do. Has rained since 8 a, m.

54|



Ninth encampment, Wapsipinecon river.

5 B L e
€% B | 88
W _
Date, Time. S § g § E g Particular locality. General remarks,
R
= M < &3
1839. | k. min .
Sept. 25 A 450 742.2 7.75 | Camp Had become clear during the night, black clouds flying
from the northwest.
25 | 12 M. 59 746.6 15 Do Wind northwest, blowing a gusty gale,
2.1 .3 P.M 61 747.1 16 Do. Do.
25| 6 i 5 748.8 10 Do. Clear and calm,
% |12 30A.M = 7 Ll W e Do. Clear, calm, and frosty. ; :
2 | 6 & 33.5 749.2 10 | Do, Clear, calm, and frosty, and fog on river.
26| 2 P.M - 749.3 12 | Do. Becoming cloudy.
26| 6 ¢ it = = I Do, Beginning to rain.
2 -7 3% -« 58 740.7 = 9 D,
|
Tenth encampment, natural wells on Wapsipinecon.
2716 A. M. 41 743. 4 5 Camp. Rain had ceased at midnight.
27 | 10 # 47 749.3 12 4 feet above river, Wind subsiding.
euid0-10 ¢ = 749.0 10 Camp. Clear, gentle north wind.
27 | 12 M. 749.3 12 4 feet above river.
27|12 2 P.M = 748.7 13 | Camp. '
271112 40 * = 745.1 14 Ist hill.
20l .1 # = 745 13 2d hill.
271 3 S = 749.3 12 River again.
28| 6 A .M. 46 750.5 2.5 | Camp. Cloudy, calm.
281 2.:16 P. M, 54.5 744.3 8.0 | Hill 10 miles north of last of en-
campments.
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Eleventh encampment, Ellzford.

28! 4 17P. M. = 743.4 7 « | Camp. Cloudy, calm.
281 7 i e 744.5 10 Do.
291 6 A. M. 45.5 750.8 11 Do. Clear, wind west, moderate,
291 2 P. M. b 746.2 14.3 | Hill near Brown’s settlement,
Twelfth encampment, small mill.
294 P M e 748.7 5 Camp. 4
-5 s = 749.4 9 At the mill. )
30| 6 A. M. 17.5 750. 1 8 Camp. Clear, frosty. S
30| 2 P. M. 50 749.8 15.15| Do, Wind west, brisk. &
: . % : Z
Thirteenth encampment, bridge, Wapsinipecon river. e
30| 4 P. M. 53 749.9 15 Camp. g
Oct, 1} 6 A. M. 37 T47.5 26 Do. ’
18 = = 748.7 11 7 feet above waler.
ik 8 30-—& = 744.7 11 Top of hill south of bridge.
1]12 M. = 740.4 23 Hill between Wapsipinecon and
Makoqueta rivers.
¥ 2 B M. e 745.1 25.5 | Valley below the last.
Fourteenth encampment, branch of Makogueta.
11 4 45 P. M. - 745.0 24.5 | Camp, Clear, wind west, gentle air, smoky.
1 ‘- 62 745.0 16 Do. _ o
R] 6 A, M. 42 743.8 5.6 Do. Calm, clear, a few light clouds. g
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Fifteenth encampment, mills on Makoqueta.

g B £ gt
. Date. Time. g g ‘g' & T ::)E P Particular locality. General remarks,
58 s= | Ses
S &% |82
1839. . man.
Oet 36 A. M. 460 %44.3 8.5 | Camp. Cloudless and smoky. Prairies on fire,
3 6 20B U i 745.5 9 Water’s edge. 3
o P, M.J 83 2 = e i p Clear, wind west, a litile smoky.
Sizteenth encampment, Cheney's.
81-9-15 P:M. 60 738.3 15 Camp. Clear, slight haze; meleors numerous,
41 6 A, M. 737.4 16 Do.
4| 8 % 5 745.2 26 Farmer’s creek,
Selie0r 30 740.5 26 Round grove.
Seventeenth encampment, Farmer's creek.

4| 6 P. M. o 742.2 23 Camp Clear, wind SW.; gentle, dappled clouds in NW.
il A. M. 63.5 = 1 Do. Cloudy, had been lrghlmng in the horlzon all the night;
51" 8 L = 740.9 19 Do. showery, thunder,
5| 3 10P. M, 66 749.9 19.5 Do.
& b e 7 740.5 23 Top Round grove. Cloudy, windy; wind from south, with showers; stars
5 | 3 744.8 22 Farmer’s creek, 6 feet. seen occasionally; thunder and Jightning at a distance.
5| 6 o & T744.1 21 Camp, 6 feet.
& 9 o x. 738.9 20.5 Do.
6| 7 A. M. 62.6 739.8 17 Do. Cloudy, rainy, windy; wind violent during the night,
62 P. M. T 743.0 26 Do. clear since 8 a, m.; wind south, in strong gusts,
W L[ 6 A. M. 23 745.0 17.3 Do. Cloudy, wind south, gentle,
=] BREY 5 - 745.0 20 Do.
5 N B = 730.8 21 A hill 2 miles north of camp.
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Llighteentle encampmnent, Whitewater

rivuled.

o P. M. 66 742.2 20.5 | Camp. Showery, strong south wind,

8| 6 A.M. 65 740.5 18.66 | Do. Cloudy, wind south.

81 2 P.M. = 740.3 25 4 feet above Whitewater rivulet.

Nineteenth encampment.

Sy & 2% P.M. 67.3 738.3 19.6 | 16 feet above waler. Wind south, rainy.

9 6 A. M. 66 T41.0 19 Camp.

o 4 2 736.5 20 Hill-top, 2 miles west of camp. Rainy.

Twentieth encampment, North fork, Makoquela.

91 3 BP.M 62.4 740.9 20 Camp. Cloudy, wind northwesterly.

Hoi 4835 = 741.0 18 12 feet above water,

9| 4 40 « g 740.5 18 | Camp.
10| 6 46 A. M. 54.5 T41.4 125 Do. ‘Wind east, strong, misty, fog running low,
10| 2 e 57.2 743.1 14 Do. Incessant rain from the east.
101 9 5 -~ 742.7 16 Do. Rainy, strong northeast wind.
1=y 7 A, M. 5 740.0 12.5 Do, Rainy, gentle northeast wind.

Twenty-first encampment, Sherwood’s.

1.1 8 P. M. 53 741.1 14.5 | Camp. Wind north, clonds ecoursing the surface of prairie,
11| 10 = 50 =, 2 Do. ‘Wind north again,

12| 6 15A.M 49 730.3 10 Do, Cloudy and misty, wind variable.

121 2 P. M. i e Prairic 4 miles west of Dubuque,

66% ON "od
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Twenty-second encampment, Dubuque.

= = i é
'g ‘5 i.."'g -g 3
g2 83 e : ;
Date, Time. g 8 g g 32 S Particular locality. General remarks.
=) Sress CE®
D - S s =
;Fﬂ £ g ;,; E.f...f
1839. | k. min,

Oct. 12| 8 P. M. = 745.5 18 Mr. Dwelle’s. Cloudy, has been misty during the day.
131 6 A. M. 560 748.3 14.8 Do. Cloudy, but clear of mist,
13| 4 30 P. M. 2 745.6 16 Dubugue’s grave,
13| 5 L 2 750 16 7 feel above water.

13 b v e - 743.1 18 A hill south of Dubaque.
13111 i 62.6 - 2 - - | Clear, with an aurora with streamers 30° high, strong
13112 i s 747.9 15.5 | Mr. Dwelle’s. south wind.
14| 6 25A. M 4 748.5 L Do. : Clear, wind southwardly.
o e S £ 743.8 12 Dougherty’s mine.
14} 9 30 P. M = 744.8 18.5 | Mr. Dwelle’s, Clear, calm.
16% 6 A. 1D = 748.8 16.5 Do. Do.
1wal= -9 . 47 = i 751.4 21 10 feet above the river.
15 | 10 4 = 743.4 22 Hill-top 1 mile west of Dubugque.
15 | 12 M. & 738.1 24 Hill 7 miles west of Dubugne.
15|12 30 P, M = 736.3 24 Heightsof Little Makoqueta, 8 miles
west of Dubuque.
1bsl -1 .30 % 747.9 26.5 | Channel of Little Makoqueta.
IGEE 9 U T o 736.3 24 Heights on north side of Little Ma-
koqueta.
g5l 3-30 ¢ - 746.8 26 Channel again,
151 65 it = 736.1 22.5 | At the heights on south side again.
doar Ha10. ¢ X 748.9 19 10 feet above the river again.
16| 6 A. M. 60.5 747.1 18 Mr. Dwelle’s.
16 | 12 34 P. M. - 747.4 22 Illinois, opposite Dubuque, 6 feet
above water.
1) 8 545 ¢ = 732.1 28 Top of Sinsinewa mound.
£ T84 B 300 k. 738.0 26 Plain 1 mile west of Sinsinewa
{ mound.
16| 5 £ e 744 .2 7 Menomonie rivalet.
161 6 45 o< 746.4 205 Ferry-house opposite Dubugue.

svI
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17T 6 I5A. M. 64.5 749.5 20 River edge 6 feet above water.
§ 0y 630 - 748.8 18 Ferry-house again.
17.1' 2 45 P. M. 84 746.7 = Mr. Dwelle’s, Strong south wind, smoky.
Twenty-third encampment, on Little Makoqueta.

18} 6 30 A .M. 53.5 749.2 13 Camp, Cloudy, gentle northwest wind.
2838 7 30 = = 749.1 13 Do.
R 9 f5. ¢ = 737.1 14 The hill 7 miles west of Dubugue.
i = 736.2 14 The heights of Litile Makoqueta,

8 miles west of Dubuque.
1015 % - 748.1 14 The channel of south fork of Little

Makoqueta.
18,110 48 ¥ =t 737.2 15 The heights on north side of the

above fork.
IS 14 ¢ - 748.8 15 Channel again,
18( 1 40P.M 3.5 750.5 13 Camp again, Cloudy, wind north, and misty.
£l e el s Ve - T43.2 11.5 Do.
AL h e = 752.5 11 Do.
181 6 i = 751.4 14 Mr. Dwelle’s,
19| 6 30A. M = 756. 4 11.5 Do. ‘Wind northwest, clouds defined, not misty.
19 2 30P.M > 768.3 9 Do.
19| 6 £ = 758.8 ) Camp on Little Makoqueta,
| 9 5 35 2 i3 Do. Clear, wind variable.
20| 6 30A M 36.3 = i Do.
gl 9 39 ¢ = 760.9 6 Do, Clear, wind northeast, strong,
S E AP M 2 758.5 10 Do,
B 3 10" ¢ = 740.9 10 Top of Sherald’s mound.

Twenty-fourth encampment, near Sherald’s mound.

20| 8 25 P. M. i 746.7 9.5 | Camp.
21 | 6 20A. M. 30 744.4 i | Do. Clear, calm, frosty.
21| 1 30 P. M. = 737.5 13 Mound4 miles northwest of Sherald’s.
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Twenty-fifth encampment, log-house, head branch of Makoqueta.

£ = o
§ g o § ’% S
o ) g
Date, Time. g E 'g ] E 29 Particular locality, General remarks,
@
= M8 <8
1839. | % min.
Oct, 21 ige L ke el 530 738.5 15.7 | Camp.
2| 6 15 A M 48 737.1 11 Do,
22 | 10 3 738.6 15 3 miles south of Turkey river,
22|11 66 ¢ 5 750.8 20 Little Turkey river.
T'wenty-sizth encampment, Turlkey river, ( Winchester. )
22| 8 P.M = 749.1 20.5 | Camp. ‘Wind west.
28| 6 30AM 62 747.4 16 Do. Cloudy, smoky, showery, calm.
22112 20P. M = 750 21 Do.
28} 1 £ = 744.9 22 Topof hillnorth side of Turkey river.
Twenty-seventh encampment, near Dr. Andrews’s.
2| 7 45 P. M, e 739.8 18 Dr, Andrews’s. Cloudy, smoky, gentle west wind,
24| 6 30A. M, 50 736.4 12 Camp. Had been showers in the night, broken clouds from the
2l ag o ¢ = 734.9 12.5 | Dr. Andrews’s house. south, wind east, gentle,
24) 8 25 « i 737.1 12.5 | Dr. Andrews’s spring.
24 | 12 M. R 731.8 18 Iron ore near Farmersburg. Rainy.
24 (12 30 P.M. - 730.8 20 Hill east of Farmersburg, on road
to Prairie da Chien.
9 30 -4 A 733.5 22.5 | Top of sandstone, Prairie du Chien

24
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Twenty-eighth encampment, opposite Prairie du Chien.

241 3 20 P. M. = 2.7 22 River edge.
4| 4 20 ¢ % 739.8 21 ‘W hite Jimestone,
24| 4 45 ¢« = 735.0 20 Bluff near the ferry, just below it,
241 560 1 741.8 20 Camp 10 feet above river.
9L B e 69.6 & = Do. Showers, thunder and lightning.
26| 6 30 A. M. 46 744.5 7.2 Do. Clear, wind west.
% | T 1P M. = 745.1 18 Do.
O = 735.3 19.5 | Sandstone.
OIS L — T32.5 19.5 | Hill-top near the sandstone,
B[ 3 & = T44.5 18.5 | River. (Crossed the river to Prairie du Chien.)
Twenty-ninth encampment, Prairie du Chien.
2| 6 30 A.M, 63.6 739.3 17.1 | River edge. Clear, had been showers, with thunder.
2| 9 L = 738.5 20 Tent. Strong southwest winds, flying clouds.
26 | 10 e - 736.0 20 “1st bench” of hill, During the time of these observations, which were made
2]10 3 ¢« - 730.6 20 Top of sandstone. to ascertain the altitudes and the thickness of strata,
2 | 11 ¢ hd 726.0 20 Top of hill. the wind was blowing a very violent gale, and the
26 | 12 M. = T728.0 18 Bottom of cliff-stone. barometer was undergoing rapid fluctuations.
2 |12 10 P. M, = T31.7 18 Top of sandstone again.
26119 35 ¢ & 785.7 18 Quarry-stone.
2| 1 £ = 741.2 17 Camp 28 feet above river,
ey 1 300 | 742.3 17 River edge.
2| 3 i - 728.8 15.5 | Hill-top again.
23 2% ¢ = 730.9 14.56 | CLff again.
2| 4 4 ¢ = 744.3 15 Camp again.
27| 6 30A. M. 51.5 744.5 11 Camp, Raining, wind north, moderate.
27 | 12 M, - 744.8 16.5 | Mr. Nicollet’s room,
27 | 12 M. - 739.7 16.5 | Mr. Nicolle’s room, by Mr. Nicol-
let’s barometer.,
211 2 34P. M = 744.9 11 Wisconsin river.
= " = 736.0 10 Top of sandstone, 4 miles southeast

of Wisconsin ferry,
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Thirtieth encampment, Trout brook. S
S L)
e g '
Date. Time. - 5 ‘é & E fé'j & Particular locality, General remarks.
—- = [3] 'g
o @ 2 828
B | 8f | q&f >
1839. | i min.
Oct. 27| 8 45 P. M. 540 743.1 12 Camp. Clear, calm. y
28| 6 30 A.M. 39.70 746.0 4.5 Do. Sirong western gale, storm clouds flying.
2B 1N 2B i e 740.7 8 Top of sandstone,
W8 1@~ = 742.5 8 Road.
2 |18 50 W e 736.6 o4 Hill top head of Trout brook. !
23 | 12 M. 50 736.4 12.5 | Top of sandstone, 15 miles east of g
last encampment, (490 feet.) H
28112 50 P. M. 50 i L & = - | Wind west, clear, with flying clouds.
28 4 20 & = 739.6 10 Top of sandstone near Parish’s, (479 2
feet.) (=]
Thirty-first encampment, Parish’s furnace. ©
%8| 5 50 P.M. 5 739.1 7 | Camp.
96 AM| 3B 738.1 1.5 | Do.
29 6. 84 "¢ 5 738.6 2 Top of sandstone at Parish’s furnace.
M| B W =) 739.6 8 Camp.
201 B 44 « b 735.3 10 Height of prairie.
29|12 383 P. M 59 729.3 16 Road to Blue mounds,

i Clear, wind south.




Thirty-second encampment, Blue mounds.

29| 8 43 P. M. 49.5 731.3 11 Camp. Cloudy, brisk south wind.
30| 6 A.M, 43 725.4 5.8 Do. Flad been a sprinkle of rain, clear, wind southwest.
Lo | e 2 725.5 6.2 Do. Altitude of mound seen from camp, 4° 38",
1 i 718.2 6.5 | Lowest large masses of hornstone
on the side of the mound.
30| 8 i E 709.2 6.5 | Top of Blue mound.
M i 709. 4 6 At western brow of mound.
0119 e - 7217 7 Limestone.
30110 30 “ - 725.4 9 Camp. ‘Wind northwest, showers.
30| 3 P. M. - 725.5 7 Do.
30| 8 - 44.5 | x Do. ‘Wind northwest, very strong.
31| 6 31A.M 38.3 733.7 4 Do. Cloudy, wind northwest, gentle.
Btsl - 7 I = 734.4 5 Do. Commenced a journey to the river at Arena,
Slat 8. _BE.TY < 731.4 5 Top of prairie.
ol 8 25 = 729.8 5 Dividing ridge. Limestone here.
i M O R = 734.6 5 Top of sandstone.
31|10 i - 743.1 7.5 | Ravine. These observations made for the sole purpose of deler-
31| 11 ot = 746.2 10 Alluvial plain of the river, mining the height of Blue mound above Wisconsin
317} 12 M. 2 746.9 10 ‘W isconsin river. river. The result was, that the altitude was within a
311 10P. M = 746.3 12 Alluvial plain again. few inches of 1,000 feet.
Sl 30 ¢ = T741.8 11 Top of lower sandstone,
bos I B | 2 746.3 10 Alluvial plain again.
Sl 3 s Y - 743.5 11 Ravine again.
31| 4 i = 734.8 10 Top of sandstone again.
14 2008 = 731.7 10 Ridge.
31| b < & 734.3 % Camp again.
Nov. 1| 6 30A. 35.5 736.1 5 Do.
T R LT 2 735.2 i Do.
110 et = 736.4 6 Bandstone, 7 miles east of mounds.
1 P M. & 735.8 6.6 | Prairie, 10 miles west of Madison.
.
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Thirty-third encampment, Madison, Wisconsin.

-
o = (e
2 pef e
; =3 5 :
Date. Time. = S & BE 3 Particular locality. General remarks,
o~ | g o = v
38 18| ia
5 o B < 85
1839 k. min,
Nov. 1| 3 47P. M, z 742.0 7 Lake at Madison,
LA e 2 740.7 % Camp.
LS, 10 o = 739.2 1.5 Do.
g 1123 =B & 740.9 8.5 | 4th lalke.
2 112 40 v = 738.6 8.5 | Capitol of Wisconsin. '
2 1. 98) ¢ & 735.2 7 Hill 3 miles west of capitol, !
2| 3 L = 739.4 8.3 | 16 feet above the lake.
Thirty-fourth encampment, near a sandstone bluff.
3| 9 46A. M. = 727.9 9 Ridge 12 miles west of Madison.
3 | 11 Abrs 48° 730.5 3 At the two “ effigies.”
3|12 20 P. M, - 728.6 T Ridge again.
3 | B8 (15 L = 734.3 7.5 Camp,
3| ‘4 88 e 733.2 6.5 Do. Becoming clear, wind northeast, gentle.
4| 6 30 A.M. 38.3 738.8 3.5 Do. An aurora during the night of the 3d.
4|11 8 o 727.7 8.5 Do. Very strong east wind, clear and cloudy, struck the tent,
4111 50 = 724.0 9.5 | Sandstone.
4| 2 30 P.M. - 720.5 8.5 | Old camp at Blue mounds,
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Thirty-fifth encampment, Skinner’s.

25 P. M. s 720.7 7 Ravine near Skinner’s, where we
encamped. Screened a little from
a violent storm of rain and wind.

30 A. M. e 713.0 B Camp,
L % 711.2 9 Top of sandstone at Skinner’s,
Thirty-sizth encampment, Mineral Point.
6| 6 30A.M. 41 720.0 | 6 Camp. Violent north wind, with rain. Clouds flying wildly
([l 0 W < = 727.6 9 Do. . to the south.
7] 6 30A.M, 25 £ i Do. Clear, calm, frosty, ground frozen a little,
7 £ 3 731.56 10 Do. Clear, wind northwest.
Thirty-seventh encampment.
8| 6 30A.M. 25 735.1 1 7 miles southwest of Mineral Point. | Clear, frosty, calm.
8.8 g = 728.2 3 Top of Plalte mound.
8| 6 15 P. M, = 744.5 4 4 miles north of Galena.
9] 6 30A M = = = = = - | Clear, frosty, calm,
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The foregoing table is, as appears, not quite complete in its meteorologi.
cal department; the external temperature being too often neglected, in con.
sequence of engagements at the proper hours in other duties. I was some.
times in the midst of a series of magnetical or barometrical observations,
which it was impossible to leave until they were finished ; hence the ob-
servations of the true temperature at midday were often sacrificed.

It will be seen that the barometrical observations have been the chief
object. The observations from which have been deduced the altitudes and
thickness of strata are presented in the foregoing table, in such a manner
that persons qualified for the task may review my labors in that depart-
ment, and, if they choose, making the more particular equations for the
differences of temperature, arrive at the heights with greater precision.

It will be seen, also, by the *observations,” that, notwithstanding some
publications to the contrary, the climate of this region is no less change-
able than that of other places in the United States in the corresponding lati-
tudes; at least, so it appears during the short period to which my observa-
tions were confined,  Thunder showers and strong gusty winds were of
frequent occurrence. A fine breeze undoubtedly sweeps refreshingly over
the open prairies during the summer months; but during autumn and
winter I apprehend the breeze is often exalted into uncomfortably bleak and
gusty gales.

During this tour I had three opportunities of observing instances of the
connexion which probably exists between particular meteoric phenomena
(such as aurora lights and ¢ shooting stars”) and atmospheric changes.

1. The aurora of September 3d was followed within twenty-four hours
by a rain-storm.

2. The display of shooting stars and fire-balls seen October 3d, at Che-
ney’s, was followed by a whole week of winds and rain.

3. On the night of November 3d, while encamped on the military road,
an aurora was observed, which exhibited the following appearances: An
arch of light, about fifty degrees in length, extended along the northern
horizon, having its middle or north point about eight degrees high. The
segment of the firmament included between it and the visible horizon was
a shade darker than the sky above it ; and several meteors or shooting stars
were seen in various parts of the heavens.

November 4th : The sun was visible, but muffled in mist, and a strong
wind from the southeast. About 4 o’clock it began to rain, and continued
copiously, with a violent wind, during the night. On the morning of the
5th it was nearly calm, but a little showery. ~ About 10 o’clock, as we were
travelling towards Mineral Point, a strong wind rose from the northwest,
and drove a cold mist and rain almost horizontally into our vehicle, drench-
ing us completely all day as we traversed the high and open prairies. My
limbs became so benumbed, that they were stiffened so much that I was un-
able to move until I had made several efforts. An indisposition succeeded,
which for ten days disqualified me for active duty, and prevented me en-
tirely from making the intended investigations at Galena.

Until writing this paragraph, I did not notice that these meteors occurred
on the third day of three successive months.

An aurora seen from Dubuque, with streamers thirty degrees high, on
October 13, was not followed by any peculiar atmospheric change.
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Observations to show what reliance may be placed on the indications of a
stationary barometer, one hundred or fwo hundred miles distant, when
used for determining altitudes, by comparative observations made by
means of another at the given place.

Dr. Engelmann, of St. Louis, has kindly favored me with a copy of his
record of observations, made at St. Louis, about fifty feet above low water
of the Mississippi, during my tour in Iowa and Wisconsin. Dr. Engel-
mann’s barometer is well constructed, and agrees with my own within a
small {raction of a millemetre. The following results will show that no
dependence can be placed on a single observation made at so great a dis-
tance as Davenport from St. Louis, especially in our latitude, and in the
autumnal season.

'Three observations nearly simultaneous, at Dr. Engelmann’s office in St.
Louis, and at my room in the hotel at Davenport, September 16, give the
following differences of altitudes :

Feet
Flirst - - - - - Sl - - 310
Second - - - - - e - B 158
Third - - - - - - - - 379
3)847
Mean - - - = - = - 282

Six observations made at the same places on the 18th, 19th, and 20th,
give the following results:

Feet.

Flirst - - - - - - - - 189
Second - - - - - - - - 152
Third - - - - - - - - 231
Fourth - - - - - - - - 207
Fifth - - - - - - - - 238
Sixth - - - - - - - - 207
6)1,224

Mean - - - - - - - 204

On account of the St. Louis barometer being twenty feet higher from
the water than that at Davenport, we must add twenty feet to the above :
making 224 feet the result of the observations, as indicative of the fall of
the Mississippi river from Rock Island to St. Louis. The distance being
337 miles, the average fall per mile would be 0.664 foot, or a little less than
8 inches; this is, probably, greater than the true fall.

The above six observations were made at a very favorable time, the
weather being calm at both places, and the barometer changing very little
during the whole period ; but the results are not such as to inspire much
confidence in atmospheric levelling connected by corresponding observa-
tions made at points so remote frem each other, unless the mean of a long
series be obtained. Indeed, the known principles of barometric action
would lead us to anticipate such a result.
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Monsieur Nicollet happening to be at Prairie da Chien at the time I
was proceeding up the Wisconsin, and -our barometers having been com-
pared, his observations at that place were proper stationary or basal obser-
vations to my simultaneous ones at various places differing in altitude. At
my request, he has obligingly furnished me with a copy of them. Bya
careful comparison of the two sets of observations, some of the heights in.
dicated are as follows:

Feet above the Mississippi.

Top of the sandstone, about 20 miles east of the mouth of Wiscon-

sin river - - - x 5 L0 GoIT 80
Top of the sandstone at Parish’s, 16 miles farther east - - 480
Top of Blue mound above Mississippi at Prairie du Chien - 1,414

There is undoubtedly some error in this last result; as T am quite certain
that the altitude of the Blue mound above the waters of the Wisconsin, at
Arena, is only 1,000 feet ; and the fall of the Wisconsin from that point to
its mouth is not over 50 feet.

Monsieur Nicollet has also favored me with the latitudes and longitudes
of St. Louis and Prairie du Chien, as determined by his own observations,
as follows:

St. Louis: Longitude 91° 21' 40" west of Greenwich.
Latitude 43 3 4 north.

In latitude, the above coincides with that which I have assumed in my
magnetical chart; but in longitude there is a difference of several miles, as
seen below :

Longitude of St. Louis, according to M. Nicollet - - 90° 19" 36"

Longitude assumed in my chart, according to « Major Long’s
expedition” - - - . - . -9 215
Difference - - - - - 17 21

Longitude of Prairie du Chien, according to M. Nicollet - 91°19' 36"
Longitude assumed from the authority of  Long’s expedition” 90 52 30

Difference - - - E : 276

Besides the above favors received from Dr. Engelmann and M. Nicollet,
it is with pleasure that I acknowledge the uniform kind treatment which I
received from the inhabitants throughout the whole of our journey.

I am under special obligations to Mr. Dwelle, the first clerk in the land
office at Dubuque, for numerous substantial favors while in that place, and
for a variation chart transmitted to me since my return. In Dubuque we
were also indebted to Mr. John Smith and Mr, Dougherty for facilities and
assistance in descending into the mines, for the purpose of making my
magnetical observations.

Above all, my dear sir, 1 feel under obligations to yourself, for inviting me
to participate in a pursuit so congenial to our feelings and to our former
studies, and also for the facilities promptly afforded in my investigations.

- Compelled, as you were, to raise a corps for an extraordinary purpose, in so
short a period, it was impossible that every subordinate should be fonnd to be

+



Doec. No. 239. 159

equally qualified or equally willing to discharge his duty actively and faith-
fully ; yet, as.a whole, so far as it came under my observation, 1 bear my
willing testimony to the industry and efficieney of the corps. ;

The heavy responsibilities which you assumed, producing the double ad-
vantage of economy to the public treasury, and to the individuals employed,
give you a claim to acknowledgments from every party interested in the
expedition.

All of which is respectfully submitted by

Your obliged friend and humble servant,
JOHN LOCKE,

No. VL

[linvite attention to the following brief report by one of my sub-agents, an intelligent prac-
tical land surveyor of much experience and long residence in the west, to whose quick ob-
servation and intimate knowledge pf his profession I am indebted for valuable assistance in
the conduet of the expedition, particularly in accuraltely determining the exact localities of our
mineral discoveries.—D. D. O.]

REPORT ON THE TIMBER, SOIL; AND PRODUCTIVENESS OF THE MINERAL
DISTRICT ! BY E. PHILLIPS, SUB-AGENT.

Sir: In conformity to your request, I hereby submit for your considera-
tion the following report on the timber, soil, and productiveness of the dis-
trict of mineral lands of the United States, situated in the Territories of
Iowa and Wisconsin, and in the State of Illinois.

As a whole, this tract is poorly timbered. The proportion of timber is
not more than a sixth or eighth of the whole, and, in general, it is of an
inferior quality for the use of the farmer or mechanic.

In the southern portion of the tract, as far north as the Wapsipinecon,
timber is scarce; the country principally prairie, with portions of scatter-
ing stunted timber, mostly oak, called by the inhabitants “oak openings.”
There are, however, some pretty good groves on the Mississippi, above
Parkhurst, consisting principally of (quercus alba) white oak and (quercus
macrocarpa) burr oak ; and of several kinds of hickory, (inglans squamosa,)
shell-bark hickory, (inglans tomentosa,) white hickory, &e.

On the Red Cedar river there are also several good groves of the above-
named kinds of timber, with the addition of the (tillia alba) white linn, or
as it is sometimes called basswood, which is quite conspicuous ; (inglans
nigra and inglans cathartica) black and white walnut also abound.

There is a belt of timber, generally of good quality, along the Wapsi-
pinecon river and its branches; among which, the (quercus palustris) pin
oak is abundant ; the (quercus coccinea) scarlet oak is also found, and the
(populus tremiloides) American aspen 1s common. Near this river the
(Juniperas virginiana) red cedar also makes its appearance, and is common
on the-cliffs throughout the whole of the mineral district on both sides of
the Mississippi. F'rom the Wapsipinecon to the Big Makoqueta, the coun-
try is generally prairie. On the Big Makoqueta, like the Wapsipinecon,
there is usually a belt of timber.

In the forks of the Makoqueta is found decidedly the best body of tim-
ber in the Dubuque district;* it covers several townships. This timber

*In these timbered lands we find greater indications of iron ore than in any other part of
the Dubugue district; water power is also convenient and abundant,
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is of a good quality, consisting of several kinds of oaks and hickories, black
and white walnut, ash, and sugar-maple, (acer saccharinum ;) from the last-
named tree considerable quantities of sugar have already been made.

From the Makoqueta to Turkey river, the country is open. Turkey
river and its branches afford belts of timber of a tolerably good quality.
Near the mouth of Turkey river is a small forest of lofty timber.

North of Turkey, as far as the mouth of Yellow river, we find in gen-
eral prairie, except on the bottom lands of the Mississippi, on both sides of
the river, which, as well as its islands, are covered with good timber, such
as oak, sycamore, maple, &c. 4

The upper part of the mineral district in Wisconsin, about twenty miles
south of the Wisconsin river, is thinly covered with timber, or what is
called “openings.” The timber is principally burr oak, and is very scrubby.
Pines are occasionally met with on the cliffs along the small streams. In
the neighborhood of the Four lakes, and for seyeral miles west and north-
west, burr oak is almost the only timber to be met with. South of the
principal dividing ridge, on which the military road runs, the country is
mostly prairie, except on the streams, where we generally find a belt of
timber.

The country on the Peccatonnica river, however, affords the greatest
supply and the best timber of any portion of the mineral district in Wis-
consin. The growth is chiefly white, black, pin, and scarlet oak.

"The portion of the mineral district which lies in Illinois is also very
deficient in timber; but, where it occurs, it is usually of a much better
quality than that of Wisconsin.

T'he timber in the whole mineral district, on both sides of the Missis-
sippi, grows in those situations which are least exposed to fire, and to the
blasts of wind which sweep over the extensive prairies. That currents
of air have a great effect in stunting the growth of trees, seems proven
by the fact that trees in similar soils, when sheltered by the hills, are much
higher than those which are in exposed sitnations. The annual fires
which have undoubtedly been kept up by the aborigines for ages past,
have also, no doubt, contributed to keep open our vast western prairies ;
for those parts of the western country which were originally prairie, and
. where the fires have been kept out for twenty years or more, are now

covered with thick groves of small trees; such places are numerous in the
southeastern part of Illinois.

The American aspen, in the whole district of mineral lands, seems to be
the pioneer-tree which first invades the prairies. In many places we see
copses of this tree in the broad prairie, like little islands in a vast lake.
And almost everywhere in the prairies we see little shoots of it of one
year’s growth, which would soon be trees were it not for the annual fires.
When once the prairie sward has been broken by this kind of tree, others
come in one after another ; the prairie soon changes to the thicket ; and, in
ahfe:[v years, it becomes the vast wilderness, “the boundless contiguity of
shade.

The soil in the prairies throughout the district of mineral lands, where it
is level enough to be cultivated, has an unusually black appearance, indi-
cating a large proportion of decomposed vegetable matter.

This black mould is often four or five feet deep. In the timbered land
the soil is not so black, nor, from appearance, so productive; but, so far as I
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have been able to ascertain, its productiveness seems to be equal to that of
the blacker soil of the neighboring prairie.

The sub soil of the district presents every variety of sand, clay, marl, &e.,
dependent on its geological position.

Owing to its northern latitude, it cannot be expected that Iowa and Wis-
consin can produce as good Indian corn as Indiana, Ohio, and Kentucky ;
but it produces generally better corn than Jands in the same latitude east of
the lakes.

Wheat grows well when not destroyed by winter frosts; to these it is,
however, more than usually exposed. Owing to the openness of the country,
the snow is often blown off, leaving the unprotected wheat exposed to the
wintry blast,

The crops of oats and potatoes raised in this district are equal to any in
the United States. The soil and climate are also well adapted to the growth
of grasses. Wild grasses grow luxuriantly, and cultivated grasses succeed
admirably, so far as they have been tried.

All which is respectfully submitted.
EBENEZER PHILLIPS, Sub-agent.

Davip DaLe Owen, M. D,

Principal Agent to explore the mineral
lands of the United States

11



B,
et »‘,,, v il .um.‘f!%m '!‘Jm
mﬂrr!w 2 9\'& fagoe. #i W

i o !\}Eﬂ’

!3 34 f
g:l‘tl’
Vi .'

f.jljﬁ‘lng é.ﬂ :;1

r'i \-“




Diagram N1

fosst llif'eJr\n&s,' ins ﬁ?‘atiﬁu{

NG ey iENl S TN

Vi
nern -
P

e il e it

' TGranitic “ non-fossilifeTous. -

L i S e Rl S R S ™
Unstratified rocks. Primary fossiliferous Sirata. Secondary fossiliferous Strata .

Protozoic Rocks

Coal Me
: asur
P"“"tm.it E: ey ’Es‘ A
Oureq p;

al limeston
C
metan_e..s'omtuﬂu Oolitic -

| Wisconsin B .

Lowest Sand YXe=Fstone at Wisconsin K.

=







Map removed and filed in map area.

Call no. MPWT
ow2

Diagram 2: Geological Section from
the Mouth of Rock R. Through
the Blue Mounds to the
Wisconsin R.






No3

OEARD

of the

GREAT ILLINOIS
Coal Field

153

“elittica < |
al'mr'ing't.ml !
l Z“.. ool [¢ -“.. I
© Sprindfield |/ il
| [ Bty [ s
a/latksolavil[e I ! | JeTertahaute J |l
| \ “ylarrolton et Bloomingron l
| N [N J : :
B o hney F I W ik B . A | 0% o
e /A %0 : ; e
. : _oAJmn = ..luddlla ; Jl i M‘ - : t‘z l |
| : 1 ¢} 1.Pleasail
rwssour: RV[St Charles 5\ .ofdmud vii] ’ohalem“me nr.\/? I % s Salem
o“\ \9' H r { : | — \\——\w.-"“
L \&5 Albign .
; | “M*Vernm o ¥ oPrinceton Leavr.uwuuﬁl‘lhd“ i
o\ — ' J @ elouisvlle \’\\/
Herculaneum ¥ f E_k
i P A 'S _‘ SFrankliord 2 i ™ \ =
f @ Potosi *Brownvilly / Ohlu ‘
% / latkso:a . § \lldW!P‘f‘l’O_)_V_l!.? |
Viengg 4"
[ f J{ (apr(mdxdwzu oy /e 1eng 4
| il |; "%.?‘. ‘ @
! J gl i
e R R e =}
e P
N I
|8
| J" RIGT |
ﬂg
1a 1[3 1 11

i e deown 0



TR

-




B Weder o ¢o Be “imey

D D Owen del












£
X




'L:,
i
i

St Lot 1y




WEATHHRR

Dot owon el

WORN

SLABS

O
OF

CARBONIFEROUS LIMESTONE
IO WA

LI b B Weber £0% Batrs:

e

e,












EUXIT
FO SSILS OF THE WHITE LIMESTONL RED CEDAR,

WOPSINONOX, IOWA GITY AND ROCEK RIVER

DD Oyen del .
Lith: by B Weber ¥ fir. Rate






FOSSILS OF THE CORALLINE BEDS OF THE UPFi.a MAGNESIAN
'CLIFF-LIMESTONE OF IOWA AND WISCONSIN.

DD Owen ded ? £ Weber® o Baltvnore






PL XY
FOSSILS OF THE COBALLINE BEDS OF THE UF~’ .H MAGNE SIAN
CLIFF-LIMESTONE OF TOWA AND WIS CONSIN.

D e, el

£ Weber & (. Baltimore






PI.XV

FOSSILS OF THE LEAD-BEARING BEDS
OFr IOWA.

DD Owen del: E Weber & Co. Ballimore.






FOSSILS OF THE LOWER LEAD-BEARING

PLXVI
BroS OF THE UPPER

MAGNESIAN LIMESTONE OF WISCONSIN,

DD . Owerne del .

E. Weber & (o Baltonore






e
Pl XVIT

FOSSILS OF THE SUBSTRATUM OF BLUE AND GREY
LIMESTONE OF IOWA AND WISCONSIN.

DD Owen del Leth by B Weber & (o fialtimore






/-mg i

3 IWM
4

i 5307‘,4}11,4@- f%«? .

P ol clells: ter

5 ('WL-M a‘-t,fw&u_,z;j o.
Phakesfr X

/0 Stwjhonea grasvton ¢

L1~ Cenatinig

Ve %,/a-:wﬁﬁ—;‘&,

/3= PP i Tomninnisi

14 DelHapbin Gfonp,

L5~ 12 elloro it M%
Nt Prze







R ——TTT R e e e L
PUXVIE.

KO8 STls O0F THE SUBSTEATUIM OF BLUE AMND GREY
LIMESTONE' OF TOWA AND WISCONSIN.

b Owen ded Lith. bv E Weber ¥ (o, Bale?



e
N ok

SRRE




L e aley ey 1881 b 11
7 gMEﬁﬁac-w&,&% fl—aﬂ f”;’/a}#'
= Selompides Frwrenss e Teh G2
= /3 sey P28 . 213 fe5 /3. E!

L













e

D.D Owen del Lith. by B Weber « G Baltomore.




R AT,

.
&
e ‘4,

"'._E_‘I'"’-l.'




a4 ]







L1 Owen el

L

Lt by EWeber ¢ Baltimore .

AN



L)




\ ; 3 .\\-?nn

GEOLOGICAL SECTION
from the
South fork of LITTLE MAKOQUETA through
. : DUBUQUE 1o SINSINEWA MOUND,

Menomine

Tore

Sinsinewa Mound

Quarry

ﬁ- 4 {

e e T 1O
L

|

i
FIYTTECTT T

1

5 T S |

&
=

2008
=3

1 ) B

T
I

100}

» -
by J.Legcke.
.
o : o ,
byt Hortzontal scale one meile to the inch.,
& Vertical do. 2001.to the ineh
600_ > = =
o e == s
A - = b,
HoD ot ™ Zx -
I o @ = e Ry w
el | e = ==
500/ ~ 1 R e
H 5= X == e T
al . = 1 gl G B
B 5 = Bl TS
e . “| §838
o ™ : = | St
Hoo e o] roh = | & s
055N (2 - : ¥ Y i > - e
3001 =TT T = ¥ ‘ . 3 i S
= o / ; : ¢ o B SEs
: | \ X0 | o] st al
i L : & = | & ] e A
15 } ‘ 3 £ 5 ™ SIS
i H - ' E T P - ey e
H { ) St ! . R o e
- § . ‘. | ! \ E \ | \ : \ ) Quarry e uc\-';
H 24 5 | r. B E L 1 = T e
= i T Y ! ——f= - t E e o L ! =\
H 2 l aas. — | % 7 HIRET < Faad
Emi:: : f £ 1 = s ] ‘. {\ | e Fr B : .: = < £
‘ H e [ T + R = < AR R R ¢ | ¥ Dubuqgue |H|-a7 58 49001 £
H | { ‘ f— | Ho o ! 1 bt (A e R e
\ \ ,_l =t | . ; ? ‘ 1 Al- . ‘_, 1 E W i - > | | \.\‘ y i) : | F
- Level of low water of the Mississippt K. i AL : _ 5 MREanISUAS e NG
R R N T A : m— = 7 A o .
[ E Blue Limnestone sontewliut is'.i;i:'»"sip\“b Below low water
— i :
¢ Miles 1 2 5 4 5 6 7 8 9| 10 1]l

o 2 e s

e







No.2.
Ft .
o o 600
SECTION
of the Valley of the :
fh\‘ MISSISSIPPI RIVER,
Pikes Mountain
i 350 ft. high at
= PRAIRIE DU CHIEN,
by S0l & CLLFR - BOfE
JOHN LOCKE: Cliff Limestone k
B f i BT b pmr s M T3
Horizontal Scale onemileto 2 inches. ( ,'7 b T T T
Vertical . ..do 100 ft. to 1 inch. Fric D g s L Y Lt et
/ Blue Fosstllﬂ-rms le&!‘wnb 5 fr.
P b S g
/ JL._:._, g BERET ST, T
1“1:*ﬁi _#L.._i‘_i____" L
e -
Soft Sugarlike Sandstone . — e il it i
30 B | Buflf colored Limestone 20ft. 300
o
Limestone ;{ Soft Sugar-like Sandstone 40 fL.
_7‘;: P B 2y § 3
R e o e
\ )y — |
of '"“L“)""“ S 7}! ) ; 200
Lowﬂagnesmmf,lmcswne i e
1 ) ‘ % ,
E s R p k‘ . 1 < E‘ i Ltm:e: M’ugnesmn meswrw of the o
b2 nra e e K = e -'—;f - Wiscon sin, River 190ft. |
100 3 H e ) » Ll
Ifery hard white Lirnestore. - j{ s {(:_; T e
i= PR PR j:j_j't:, " ol E e i
s e Thufl(tyer of Do‘lmc_szeswne bl #5_ g 1 Ry 42
qtllt ti fL A w &‘ SJ ndst —'--’3 Y| ; Prairie Du I:Eueu s
T ﬂg tm.f 0 1! k.i rw ana ron.z R | 2 ; rushs |/t o i Stone Larrv o Sl oy
it = & - SRR
Soft Sugarlike Sandstone. : g LR = fjil fjﬁ Santy Atlsiien Sandstore 30t i )
: Level of the Biver. _{ [ hin
: ¢ Scale of Miles 1] AN g gl i AR 6
1 - Graham , LithT



rﬁ;h‘} =-] 5 ’53451;

; "i'_h)'m\.i’!k‘:e?.\_f}i_"\'f LY,

CARTIE BB

e e

1 e
)
Mgt
i L
)




2 -
. -
- . .
‘Section of Strata s o

1000 » i : 1000 1000

® from the BLUE MOUNDS to the 2y Blue Mounds ©  {

5 = = - foT s SEE
e E'-Eo Stratified WISCONSIN_RIVER at ARENA. S8t g

§ — L = 8

H aile Flint or ) © &S g

i = |8 : %”‘g 2 g0
pooll o | Hornstorne Ee g :

i Rale ;3 :

H = AE| laversdw 107t thick BRSPS
ool =[G 410t . &g {0
E E § 5 E 5 e Y Tow Bl R e ot g-
5035 'En < Heoof
i = |B H
E Z|  CLff Limestone A
sofl = |Z|  containing veins of {500
i 5T sleedOre. 1691t
B ~Blue LUnestone :

400 H
H &
L H S e
wiz | Alternations of @
| £ | Magnesian Limestone and
HZ oF Sandstone. 188 ft.
pood o 2
: E =E 193
| H == : HE S : |
. B X7l Magnestan Lunestone r
P EE£2 inthick well defined strata.|
| H Ea:;;k-.‘ 24 190fpA o g . Sl L
= S 3 | 7 3 5PN
\ 1 2 3 4| - 6| 1 8 9 ] 13 }Mile&







. 9 ST : ~
= HiPGHTS
5] i ! he)
- Ol several [,)()lIltS above the (iOl.ltIgll()U.\‘ streams,
2 .
> Gicertained. Barometricallv by J. LLoCKE .
e : b ’
Fept - @ ks Feet
1000 1000 't 1000
- 1 T . m
1 e H
900 {1 E : . 900
_H = = - I
800 | e = =3 @ B \ 800
§ = © . & = y ‘ !
] = E - -~ = = ‘af i '
— = f - S =4 $ Pl :
] et I3 e s o =
700 A > - z =3 = = ° | 700}
H 7 | s D= G il e 5
H @ s o ¢ s e L
-+ - Unkitown = ok & : = e &g = H—
e A INo Horn! = T = = EE i ¢ 4 chi
] store on w2 5 el :.'g - :c-r = o
: thdtop v o o ol d f s
u 530 It v e, & e g:‘
500 [ =) 0 = 5 500
p— . | - :: st — m - —
; = = 2 = = = -
~ : = o < ) < il v o I
100 [ A WA : o= = i 08 s = A = 00
W 7 o\ 205 = = @ = = = od)
i Alter W f : “« il e ] o= S € P e i r—
ternations o \ A T = B = = ke = =
300 e ) 86 Ft o0 - e S B i 2 = S 300
: \ & SNERC - DR = et
Limestone and =7 S E = = = - = I
OO L . =g :
T o o :_.'-:‘U ,.: -Q = 200
- na) O
e e H
Sandstone ooy _\ 100
421 fr. L\ L imestongy [
"\




UL AR EY

IR

& 9T r{ TANNTEIRO

Y T el




- "y - -
o a o 91 ) Langitude West from . 90 Greenwich 89 f
] s P s e el P —— e B e

CHARACTERS.

The route traveled
000

Dip. The angle which the mag

Encampments nuwmbered 7.8.9. &c.

nt needle

makes with the horizon.

MAGNETICAL CHART,
EXHIBITING THE OBSERVATIONS
made by J. LOCKE, during the

SURVEY of the MINES of the UNITED STATES.

iy Gity

.. H. The horizontal force of the magnel - - BY D.D. OWEN.
i that at Louisville Ky. being 10. Sl
- T. The total force of the magmet . 1839
V. The variation of the magnetic needle
— — Lines of equanl dip
AI:';(.’J!H ’\‘QO().
P ay i Hﬁ# ™ "\City oflthe Four Lakes
f \k A\atdsi\ri'ﬁlr!_llit:g
e i $ dare il
Biprdle o [ \f:u. Blue Mnmﬂs\ b
]'ﬂ' iy’, ts.’trl & B3 5;; Variation]
st /_/ ; ', "’ ""'L \U _____ s & 4.6
g A ‘}~ X ."‘.I)ud;it‘vi“e T &
o- '.. = TR T 117 x\’@?',ﬂ'_—
/ B o
diPaint. i .. S NG
= #1 Lan l‘aslcr : “?
B i
- } ; sl > iR ;\‘ . Hat
S ST
" . X < Plaite
E AY}. 1 ?___1.\ j]ljdtu;;f]: © Mounds 40
\ —p —_ ,,,,Z..Tf — —
- D

BU(‘HAN&‘N |

: ; w3
i

[ Peruff

I)w l)uqur '
o1 Iiul 7307

e z |

Sinsineway
Mound

I i b

b-—II o

——

ni
H ’,8
T.2

|u 20127
955 o“
rd

ron. Ore

Dip 72 .h

n”,zd.;ﬂr‘ B ; ~aY
I,””\i{jd W )Il (O !M\ j

Line Ilinpis

"ﬂf“—["""_

SCOILSITE

Territotty

-—VII-—¢-—VHOI- -~ -1%--—
aloneher Kive

I NN

iml ‘

cipal [Merididn

S AR ;
a \\ . Al A R i
N Local attraction <y
2 \ B — ™
I | 15
\w Dip 7 597 [81 g GRS i R
L cE njarR | ey
JOHNSON : L] m_ &
8
lnwa City ‘
lhp 7;..”00 | ﬁ,
----- vi Vi ¥ V- St i
. o
TR I e | sl e . O
! ! MU[CATIINE
1 77 } |
it o (Y Bloomington .I—n—-—-«rv/;—_:- : 5
i Pt “ e 1 R e T | :
| o - | | . |
76 RIQCKIS HENR|Y PUTN A M' i _/‘5]/’\-
o I ’ et
| Scale 12 miles to the inch.
S . DRI ——— T e . S A e
1 00 8[9































































MPWT
OW 2

Mmagp removed and Stored
N Gp Areex

Pla'}’f_’_ 1 Geo\n)ijQl Ci’\’ar:r O‘é-
ot Towee, wiscom

'\)GTT
and I\inois







: _ Date Loaned

T S
e o T
en o
il A

--
-—-
R R

“

Demco 292-5




'mar




-wl‘v’l~ " -
et e e s
A A AN Ll N Al
¥ OO b‘.'A
e # fhe
" )
Rrote s hom kb ) &
R

O ey
L IO

A b

G
By

) }'._' e
e

Fihpitiniabeiati it

s34

Treds
H 4D

ad

.3
2

A b aeth
YL

G

44

e
&

T

i

slppreseaiin

rrdgrivgeasd

e

IR




	Blank Page



