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FOURTEENTH ANNUAL

Report of the State Geologist

lowAa GEOLOGICAL SURVEY,
Des Moines, DecemBER 31, 1905.

To Governor Albert B. Cummins and Members of the Geological
Board :

GexTLEMEN:—I take pleasure in presenting a brief summary
of the work carried on by the Geological Survey during the
past year. I must rely upon your personal examination of the
volume which contains the results of the year’s work in the
field, to give you a correct impression of the methods employed
in the investigations of the Geological Survey, and the lines
along which valuable results are obtained.

Unpublished work:—A large part of the work of the Survey,
however, does not appear in its published annual report. It is
to this phase of Survey activity that 1 would particularly
direct your attention. There is a large and steadily increasing
demand on the Survey made by residents of the state, for
assistance in investigating problems, and exarzining specimens
which seem to have economic significance. I have no doubt
that in this way the Survey at this stage in its development
will render its greatest returns to the state, and the Director
and his assistants have not hesitated to give freely of their
time in answering appeals for examinations of mineral localities.
In the earlier history of the Geological Survey, it was of
greatest importance to collect the facts, scientific and economie,
which would permit of an intelligent discussion of the geology
of the state, and the possibilities of industrial development
based on the state’s mineral resources. The Survey is now in
possession of a sufficient amount of information to enable it to
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speak positively with reference to most matters to which its
attention may be divected. Consequently the economic aspects
of its work are at present particularly important, and will
become increasingly important in the future.

Portland cement:—A year ago the Survey published its first
preliminary report on Portland Cement Materials, written by
Eckels and Bain. This report showed that without question
Towa has an abundance of high grade material suitable for
Portland cement. It was sent about the state generally, to
the Industrial agents of the various railroads entering the state,
and to the cement experts and engineers throughout the
country. As a consequence two months had not elapsed
before the Industrial agent of the Illinois Central railroad
brought into the state parties who desired to locate a large

cement mill in Towa if suitable conditions could be found. KFort

Dodge was first visited and careful tests were made of the lime-
stones and shales to determine their quality and quantity. At
this point material of admirable quality was found, but the
quantity that could be readily obtained did not meet.the
requirements of the large mill that was preposed. The con- -
ditions at Mason City were later examined and all of the
requirements were met by the limestones and shales that are
abundant, not only at that point but at a great number of
localities in Cerro Gordo county. When the Geological work
on this county was completed by Professor Calvin in 1897, atten-
tion was called to the abundance of cement materials; the ease
with which they could be secured; and their probable chemical
fitness. At that time the dry process for making cement had
not come to the front and the development of the situation has
waited till this time. During the past summer Professor
Beyer, who is preparing a monograph on Portland Cement for
the lowa (reological Survey, investigated the conditions at
Mason City, secured material for analysis and directed the tests
which enable the Survey to endorse the Mason City project.

It becomes at once evident that the Geological Survey has
aided the cement plant at Mason City, in two ways; first in
directing investors to the deposits of cement materials in Iowa,

-~ and bringing them into the state; and secondly in reporting
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authoritatively to the public in regard to the natural con-
ditions that exist at the point where the erection of the cement
plant is proposed. In these two ways the Survey isuseful to
the state, not only in connection with the cement industry but
in connection with all industries that are based on the mineral
wealth of the state.

Portland cement material is admirably distributed through
the state, and lowa is a large consumer of the finished
product. The establishment ofa second mill within the state may
fairly be predicted.

Peat:—The Survey has published a preliminary bulletin on
the Peat Resources of Towa and on the Tests of Iowa Coals
made at the Government Testing Plant at Saint Louis. Dur-
ing two months of last summer Mr. Wood located 22,000,000
tons of peat, the amount being estimated on the basis of the
dried peat. This probably represents less than half of the peat
that exists in northern lowa, under conditions that may render
it of value. Great interest in peat exists at present, on account
of the growing success connected with the mechanical methods
that are being developed for putting peat on the market in the
form of an acceptable fuel. A particularly interesting line of
inquiry in connection with peat that is being prosecuted just
now deals with the possibility of making producer-gas from
peat. Experiments are now being conducted at the Govern-
ment testing plant at St. Louis, and, should the results be satis-
factory, an important development of Iowa peat in the near
future would seem to be assured. [ would recommend that
the investigation of the peat beds be continued during the
coming summer.

Gypsum:—The gypsum industry of Iowa has flourished
during the past year, and the Survey officials have not hesitated
to point out to inquirers, that this industry is still in its
infancy. The new mill that was erected last year prospered
from the start, and is already increasing its capacity. Two
new mills are now under consideration. The extent of the
gypsum beds was demonstrated by the Geological Survey in
1899, at a time when the Gypsum Trust proposed if possible to
get control of the entire territory. The Survey’s report indi-
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cated that the beds, which had heretofore been recognized only
over three or four squarc miles, probably could be found
throughout twenty times this area. Asa consequence the field
has remained open for independent capital, and, althougha
number of mills have engaged successfully in the gypsum
industry since that time, the field is still large, and the promise
of good returns attractive.

Natural gas:—It would be very pleasant to make a similar
report in regard to the attempts to develop gas in commercial
quantities in Iowa. In this connection, however, the Survey
has found it necessary to discourage an enthusiasm that was
based on superficial knowledge of conditions that exist within
the state. Limited quantities of gas are found near the surface,
within the glacial drift, near Muscatine and elsewhere. The .
Survey has pointed out repeatedly that this gas is no indication
of gas in the underlying rock strata. It has pointed out that
the Trenton limestone, to which promoters have wurged the
sinking of deep wells for gas, outerops in the northeastern part
of the state, and is encountered in a number of the deep wells
already existing within the state, and nowhere shows signs of
either fuel gas or oil. It is hoped that the case has been made
sufficiently clear and that the proposed plans for deep borings
for gas will be laid aside.

Water horizons:—The Survey has been called on to give
estimates in regard to the depth to which drilling should be
carried and the quantity and quality of water that may be
expected, at a number of points where artesian wells have been
proposed. The Waterloo city well is now completed, and the
estimates made by Professor Norton,in advance of the drilling,
have been fully verified. The Survey’s estimates were useful
as a basis for letting bids for the Fort Dodge well now under
construction. A careful watch is being kept on this well to
determine when the water horizons that are sought have been
reached.

Special assistants:—Professor Calvin has continued to act as
consulting geologist for all of the members of the Survey staff.
He has examined and reported on all paleontological material
collected, and has gone into the field when necessary to aid in
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the work of correlation. [n addition to this general work he
has completed the field work and prepared the manuscript for
Winneshiek county, which is presented herewith. In the field
work he was aided by Mr. J. H. Lees.

Professor Beyer has continued his work on Portland cement,
and his work is presented in the small bulletin which the Sur-
vey is now publishing. This bulletin describes localities which
seem worthy of the careful examination of ‘any who are
interested in establishing Portland cement plants in Towa.
Chemical analyses are given and a deseription of the beds; their
structure; the amount of stripping required; nearness to rail-
roads, towns, and fuel supply; and other economic considera-
tions are presented.

Professor Beyer’s complete report on Portland cement will
be presented as the annual report for 1907.

The second volume of Professor Pammel’s report on The
Grasses of lowa, has been well received by the public and by
scientists in general. Professor Charles E. Bessey, in Science,
" for December 1905 says: “The two volumes must prove of
great value to the farmers of the state, and the second one
especially must be helpful to students and others who are
interested in grasses.”

Professor Shimek has a report on the Loess in preparation,
and it will be available for publication at no distant date. A
brief paper on this subject was planned for last year’s annual
report and a few plates were purchased for the purpose of
illustratioas. It seemed best to make the report more com-
plete and publication has been temporarily postponed.

Annual report:—The mineral statistics appear, as usual, in
the annual report for this year. In addition I take pleasure in
submitting the following county reports:

Black Hawk connty, prepared by Professor M. F. Arey.

Ida and Sac counties, prepared by Professor-T. H. Macbride.

Clayton county, prepared by Dr. A. G. Leonard.

Winnesiiek county, prepared by Professor Samuel Calvin.

Franklin county, prepared by Mr. Ira A. Williams.

Jackson county, prepared by Mr. T. E. Savage.

- Bremer county, prepared by Professor W. H. Norton.
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The reports on Black Hawk, Ida and Sae, and Clayton
counties were proposed for last year’s volume, but were finally
held over in order that the volume might not be too large.

FEducational bulletins:—1 would submit for your considera-
tion the question of the desirability of aiding the Science work
in the schools of the state by publishing brief bulletins which
present simply and clearly some of the more important geologi-
cal phenomena that the young people in our schools may see,
if their attention is once directed to them.

I take the liberty of quoting from a personal letter from
Prof. Davis of Harvard. “I hope that you may find it practical
to put into application in lowa a scheme which I have long
wished to see carried out by our state Surveys. This is to pre-
pare for the especial use of school teachers brief reports, to be
issued perhaps semi-annually and widely distributed, upon the
more elementary and significant geological features of the
state. My experience has been that the more professional
geological reports, such as those issued by lowa and other
states, do not suffice to present the problems of which they
treat to the average school teacher; and that inasmuch as the
profession of school teaching is one of the most important
under the state organization, it seems eminently proper that
some part of the state Survey’s report should be addressed
particularly to that class of persons.”

The specimens of lowa rocks, minerals and fossils sent by the
ITowa Geological Survey, to lowa High Schools last year, were
so heartily welcomed by the teachers that there is abundant
ground for believing that they will gladly receive and make
practical use of educational bulletins of the sort that Professor
Davis recommends.

Topographic maps:—Another line of work that the Survey
should carefully consider, and if means are available should
undertake, is that of topographic mapping.

A topographic map presents precise information that may be
grasped almost at a glance in regard to relative elevations in
the area included within the map. This is accomplished by
means of contour lines which connect all points on the map
having a common elevation. All points in the region about
Des Moines, for instance, which are 600 feet above sea level are
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connected by a common line. Another line connects all other
points 620 feet above the sea and so on. In lowa the contour
interval, or vertical distance between points connected by
adjacent lines, is appropriately 10 to 20 feet, while in rougher
country the interval is greater. The general relief of a district
is made plain by the slightest inspection of a map prepared in
this way, while a detailed study of such a map will throw very
great licht on any engineering problem into which the relative
elevations of the country enter as a factor.

Some of the benefits that lowa would derive from a topo-
graphic map may be briefly noted. If the state were covered
by a series of topographic sheets drawn on the scale ordinarily
used by the United States Geological Survey, viz., an inch to
the mile, with the contour interval of 20 feet, the installation
of electric interurban lines would be greatly stimulated. Much
of the preliminary or reconnaissance survey work would be
obviated, and the engineer could sit in his office with the topo-
graphic sheets before him, and virtually outline the general
course that his road should take. The citizens of lowa generally
teel, I think, that one of the most promising solutions now
in sight for the troublesome railroad question, is to be found in
the interurban road. Certainly the happy experience of the
communities along the Great Lakes, where already a net work of
interurban electric roads exists, furnishes a basis for this feel-
ing. In lowa the interurban is still a novelty, but the experi-
ence of all cities within the state that now enjoy interurban
service is thoroughly satisfactory.

The construction of sewerage plants and the choosing of
reservoir sites is greatly simplified in the district that is covered
by a topographic map.

In connection with the development of the natural mineral
resources of l[owa, topographic maps will be of the greatest
value. In Polk county, for instance, an attempt should be
made to correlate the various coal beds, yet this work, import-
ant asitis, even though the attempt should show that correla-
tion is impossible, cannot be undertaken except at very great
expense, without the aid of topographic maps. A coal bed at
one point, for instance, is found 200 feet below the mouth of a
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given shaft. At the next mine, say five hundred feet away, the
coal lies 300 feet below the surface. If the beds in the two
cases are of the same general thickness and quality there is a
certain sort of basis for the inference that they constitute a
single bed which may be found throughout the intervening
territory. The apparent difference in depth may be merely a
difference in elevation of the mouths of the shafts. This fact,
however, can be determined only by running levels if topo-
graphic maps are not at hand. The most thorough prospecting .
for coal undertaken in the state has been carried on in Lucas
county during the past four years. Hundreds of holes have
been putdown with a diamond drill, and the level of the surface
above sea at each drilling station has been accurately deter-
mined. When the log of the driller is plotted, therefore, it is
possible to determine, other factors being taken into account,
the persistence of the coal beds through large areas. The
expense of this work would have been greatly reduced, had the
elevations of the drilling stations been given on a topographic
map.

The topographic map forms the most suitable base map on
which to represent the distribution of rocks; minerals; soils;
waters; artesian basins; undrained areas; and peat beds; and as
a basis for maps for public lands and parks. The buying and
selling of land for agricultural purposes are greatly facilitated
by such maps, and correct inference of great importance in
regard to the fitness of land for agriculture may be drawn from
them. Culture details may best be shown on such a map, and
the correct representation of roads and towns with reference to
topograhic features is of prime importance. Automobile clubs
throughout the state would welcome these maps, which next to
an actual improvement in the roads themselves, would do most
to simplify extended country travel.

In the schools, colleges and universities these maps would be
of constant use in the study of geography and geology.

" Surveyors throughout the state would be greatly aided by
the numerous base lines that would be established during the
making of the maps, and the numerous bench marks. The lay-
ing out of ditches, highways, and other improvements which

N p—— -

——
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involve the matter of relative elevations would be greatly
simplified .

Admitting the desirability of such maps the practical ques-
tion remains as to how they may be obtained. Their prepara-
tion involves a considerable outlay of money and requires the
service of a company of expert topographers. The expense,
when the benefits to be derived are considered, is not excessive.
A topographic map of lowa, with a contour interval of 20 feet
and a horizontal scale of one inch to the mile, will cost about
$12 per square mile. The United States Geological Survey is
already actively engaged in such work, and the benefits to be
derived from such maps may best be extended to lowa by the
system of co-operation which this Survey offers to the several
states. By this plan the United States Government duplicates
any sum that the state appropriates for topographic work. It
furnishes men from its corps of skilled topographers to direct
the work and assumes the main burden of expense in connec-
tion with publication.

The following details as to methods used in mapping are
quoted from the United States (Geological Bulletin on Co-opera-
tion in Topographic Work between the United States and the
various states.

“The appropriations made by the statesfor co-operative sur-
veys are accepted chiefly for actual field work, in which are
included the services of temporary employees, who are usaally
residents of the state, and for the living and traveling expenses
of the field force. It may be used in paying office salaries only
in so far as is necessary to equalize the expense of both parties
to the co-operation. Thus the larger part of the amount
appropriated by the state is returned to the people thereof.
The appropriation of the Federal Government is devoted chiefly
to paying salaries of the permanent employees, a small portion
of it being expended on general administration and a considera-
ble portion on field and office work. The field work of the co-
operative topographic surveys is invariably in charge of topo-
graphers or assistant topographers of the United States (eologi-
cal Survey, who are appointed, on the recommendation of the
United States Civil Service Commission, by the Secretary of
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the Interior. All assistant surveyors, as level-men, transit-men
ete., and such helpers as rod-men, teamsters and cooks are
employed under regulations of the Department of the Interior
in the locality in which the work is being done, and under the
terms of a signed application and agreement, which they must
file when seeking such employment.”

“These topographic maps are based upon geodetic determina-
tions of position, either by means of an accurate system of
primary triangulation or by primary traverse based upon
astronomic locations. The fundamental positionsso determined
are marked by monuments of stone, or by metal posts bearing
suitable brorze tablets. Spirit levels of a high degree of
accuracy are run with such frequency as to permit of the
establishment of permanent metal bench marks in every three
linear miles, while numerous elevations of less accuracy are
obtained by levels run in all directions.

The maps that result from these co-operative surveys, show in
different colors, both in the manuscript and in the published
edition, the following principal facts:

1. Public culture, printed in black, including roads, lanes,
paths, railroads, streets, dams, public boundaries, names, ete.

2. The hydrography, or water, printed in blue, including all
lakes, rivers, streams, swamps, marshes, reservoirs, springs, etc.

3. The relief of surface forms, printed in brown,including
the shapes of the hills, valleys, and ravines, their elevations
and depressions, and the slopes of every rise or fall in the
surface of the land.

The topographic maps produced by co-operative surveys are
engraved on copper and printed from stone. The co-operating
states have the benefit of this publication without further
expense, and the residents of the state, as well as its officials,

may purchase the maps at rates of 5 cents per sheet or $3.00
per hundred.”
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The following states have completed or are engaged in
co-operative topographic surveys:

D) LLARS. SQ. MILES,

ANRB A PARINEL ol sl vt s R G RS $ 51,540.00 3,455
CalEOEIER M e o il o el vresayageisi s S35 180 S5 s R 158,360 .00 1,704°
(@053 1 (2o o W ol T I T A e tirivt B 4,990.00 All
2G3u e P O SR SN o OV R W T st 40,000 00 852
T ORI e et o6 m gz faocee e ars . 31wt tocmiusiniire s o Brasciuce 45,420.00 1,110
e o T b aasie s-f e § sewiborris o o ehs 405 ol v wis 8 5 b BUE 33,040.00 2,614
MATVIAN (e <« <« W ossomrn s 8555 /080650 8 § 5 dhsivesmrceord 12,210.00 9,585
MaSSACHUSEEES i ¢ o 5 emini o6 55 Slsiitwinma’s s siroimiommia o 8,315.00 All
MAChIga - cosmnsies § 555 B ednisas s smaesmams S s 57,430.00 1,687
WHSBISRIOD st e, Fivrys ot biiibiosonsybrss £ Apevetensystin s e meathi . 46,340.00 196
INEW TETEON civiaiarss: s oiviajnniora: o ww o e whoszoimiss (s sl o0 cesemisig « 7,815.00 All
NEWWOLR' « Sieiwmpston v s sva-doree sy saisismms i 1 ¥os 49,170.00 34,623
North Caroling, . seiws o 5 o somwvsn sipd s slsesinss o as 52,250.00 3,637
QIO wisiss ¢ sssrwammmion. s sus o 3 SGBIEIE RN 2544 liaivransset s wis s 3 42,050 00 11,097
P NSVIVANIA 1 stoiemsia 54 srecaismeimoseisi i’ sriisislia & « elvigte 45,215.00 9,746
REGAS TSI <o & o 5 omswmeio e ain i 26 » & apusspasas 1,250.00 All
OB vsa s s s vadnmuss Aeeuate s 5sesnes sime vl 262,290.00 1,620
West VAreinia i o soni smsesiie o bessideme bobss s 28,780.00 5,534

A limited amount of topographic work has already been
completed in lowa, for the most part in the eastern portion of
the state. During the past summer, at the suggestion of the
State Greologist, work was begun on a quadrangle having Des
Moines as its center. This area was chosen on account of the
growing importance of Des Moines as an industrial center, and
that the attention of the state asa whole might be more
definitely directed to the work and might pass judgment on its
actual value. A line of precise levels is being run from the
Mississippi to the Missouri river, crossing fowa from east to west
through Des Moines.

The topographic sheets of the United States Survey lying
wholly or in part within lowa, and already published, number
36. The sheets are 164x20 inches in size, the earlier ones being
fifteen minute sheets, that is, drawn on a scale 1:62500 while
the later sheets are thirty minute sheets or 1:125000. While
the earlier sheets were imperfect the later sheets are models of
topographic accuracy. The counties covered by these sheets
are Allamakee, the greater part of Winneshiek and Fayette,
Clayton, Dubuque, Delaware,the most of Buchanan and Jackson,
Clinton, Scott, Cedar, Johnson, Linn and portions of Muscatine,
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Towa and Benton. Inthe west, portions of Pottawattamie and
Mills counties are included within the Omaha sheet.

If the state would appropriate from $3,000 to $5,000 for
co-operation with the United States Geological Survey the work
of topographic mapping could be accelerated three-fold at least.
The state naturally looks to the engineers of Towa to take the
initiative in matters of this sort, for they are best able to
determine the value of such work to the commonwealth.

The state Geological Survey is generally entrusted with the
duty of looking after the interests of the state in this co-opera-
tive work, and the organization of the lowa Survey fits it well
to assume this responsibility, since its governing board includes
the Governor of the state and the Presidents of the two State
Institutions where engineering is taught.

The Survey at present has no money that can be directed
to this line of work. An annual increase in its income of $3,000
would permit of an excellent beginning, and later, when the
county sarveys have been completed, a larger sum would be
allotted to topographic mapping.



REPORT OF THE ASSISTANT STATE
GEOLOGIST.

lowa (FEOLOGICAL SURVEY.
Drs Moines, DrcemBer 31, 1905.

Dear Sir:—I have the honor to submit to you the following
report of my work for the year 1905:

During this year more time than usuval was taken up with
proof reading and supervising the publications of the Survey.
The supplementary report on the Grasses of lowa was ready for
the press early in the year. Oversight of the work of illustrat-
ing and printing this book occupied several weeks. In leisure
intervals during this time the preparation of the manuscript
for the report on the geology of Fayette county was completed,
and was published in volume XV of the annual reports.

As early in the year as the data could be obtained, the maps
and plates for the illustrations in volume XV were prepared,
and that report was put through the press during the months
of June and July.

The greater portion of August, September and October was
spent in the field studying the geological problems presented
in Jackson county. This county is of more than usual interest
from the fact that here, as at no other point in the state, there
is shown a strong folding of the uppermost strata of the
Maquoketa shale. There is also evidence of unconformity
between the deposits of the Maquoketa stage and the overlying
Niagara limestone. The geology of Jackson county is also of
more than usual economic interest because of the fact that
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more than three-fourths of all of the lime burned and marketed
in the state is produced in this county. The reporton the geology
of Jackson county is now in preparation, and will appear in
volume XVI of the Survey reports.

During the latter part of September, in company with Dr. S.
W. Beyer, an excursion was made into the counties of Jackson,
Jones and Fayette for the purpose of investigating and corre-
lating some of the different geological horizons in northeastern
Towa; and of collecting samples from.such quarries as promised
to furnish sunitable materials for the manufacture of cement,
or to become sources of other important products. Rock
samples have also been collected from other points in the state
that seemed likely to furnish a good quality of cement
materials.

Mach of the time during November and December was
occupied in the preparation of a short report on the results of
the tests of Iowa coals made by the Government coal-testing
plant at the Louisiana Purchase Exposition, St. Louis; and of a
preliminary report on the Peat Resources of lowa, the data for
which latter paper were gathered during the past summer by
Mr. L. H. Wood. These two short papers were printed in
December, and published as Bulletin No. 2 of the lowa Survey.

The volume of correspondence in the office has been consider-
ably increased during the past year, owing to the investigations
which the Survey has carried on with regard to the location,
in the state, of deposits suitable for manutfacture into Portland
cement, and of marshes containing large accumulations of
peat. Interest in both of these lines is active on the part of
prospective investors of capital. The localion of a cement
plant at Mason City is assured, and there is no doubt that, as a
direct result of the efforts and investigations of the Survey, some
new industries will soon be developed in our state.

As usunal during the past year a large number of specimens
have been sent to the ~ffice for identification, as well as
numerous samples concerning the economic value of which
information was desired. A very large number of letters have
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also been received asking for maps and information with
regard to the location of suitable beds of stone, clays and shales
for various purposes, and deposits of coal and other minerals
The appropriate replies to all of these requestsinvolved a large
amount of time and labor, neither of which were spared in the
endeavor to furnish to the sender of each the information for
which he sought. :

Belief in the presence of oil and gas in the deeper strata of
Towa still persists. Inquiries have come in with regard to the
probability of finding oil and gas if deep borings were put down
at certain points in the state. We have on file in the office the
records of a large number of deep wells each of which is in
reality a test hole for oil or gas in that locality. [t has been
proposed to make borings for gas at points on all sides of which
we have records of deep wells within a distance of a few miles.
Both our data of deep wells and our knowledge of the character
and position of the sedimentary rocks of Towa compel us to
discourage any expectation of finding oil or gas in large
quantities, either in the superficial deposits or in the deeper
indurated strata of the state. The discouragement of efforts
that promise only disappointment is one of the unpleasant
phases of Survey work, but in doing this the Survey renders”
as real service to the people of the state as in its endeavor to
promote the development of resources that give every promise
of ample returns for the money expended.

During 1905 there has been collected and turned into the
State Treasury from the sale of reports, as required by law, and
from the sale of sets of geological specimens for High Schools,
$142.52.

The demand for the reports, maps and bulletins of the Survey
is large, and is constantly increasing. This fact furnishes the
best evidence as to the appreciation of the work of the Towa
Greological Survey on the part of the people of the state.

Very truly yours,
T. E. Savagceg,
Assistant State Geologist.
To Proressor. Frank A. WILDER,
State Geologist.
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VALUE OF MINERAL PRODUCTION.

1903.
Coal. o $10,439,139
Clay ..o e e 3,033.586
12 < T 2 A 636,735
GYDSUIM ..., ... viieiiiiiies e 523,010
Lead ... e 3,013
Total oo e e e $14,637,480

1904
Coal coii i e e $10,439,496
LAY e e e e 3,487,376
1S 1e % + V= Y 542,170
GYPSUIM . .oiit it i 469,432
Lead ... .o 2,619
Sand-lime britk. ...... ... o o 13,907
TOtAl ie et e $14,955,000

1905.
Coal ..... N $10,495, 593
Clay ..o i J 3,408,547
11 70 321 U 533,505
GYPSUIM i, - o . o i v i e S e U 589,055
LBRT, caioimiraiim - - .« - - SV S 1,500
Sand-lime brick ... .. oo 38.642
Mineral water®. ... .. ... . .. e 36,200
157 | | (ST R SR $15,103, 046

Mineral paint is combined with mineral water.

MINERAL PRODUCTION IN IOWA FOR 1906.

BY 5. W. BEYER.

The value of the mineral products produced and marketed in
Iowa during the year 1905 exceeded fifteen millions of dollars.
This was an increase of less than one per cent over the pre-
ceding year, but was the greatest in the history of the state.
There was a slight falling off in the total sales of clay and stone

products but these deficiencies were more than made good by
(19)
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increased production of coal, gypsum and sand-lime brick. No
zine or iron ore was sold during the year and the amount of
lead ore produced was almost a negligible quantity.

The number of producers shows a marked decrease in neaxly
every department. The number of producers for the various
mineral industries of the state is shown below in parallel col-
umns for the years 1900 to 1905 inclusive.

1900 | 1901 ‘ 1902 ! 1503 | 1904 | 1905
I I

Coal it iiiies e e .| 231 242 | 274 271 269 229
Clay ... s e 381 349 329 296 331 311 -

StONE ..ot et e ... 170 | 229 273 | 197 258 | 213

GypSum ... ... 7 7 8 8 5

Sand-lime Briek........ .. .. ... ... e | S| S 2 3

Mineral Water................ P e DR Eort o] [ IR 3

Lead and Zinc........ e 6 10 8 8 5 3
5 « P 1 3 Gl RSN N IR DR

Mineral Paint ... ... .. .. . ) 1 1

BB o R e e T P e ... 796 | 838 | 891 | 781 874 768

The value of the total mineral production and the number of
producers is shown in table number T.
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TABLE NO. L

21

VALUE OF TOTAL MINERAL PRODUCTION BY COUNTIES FOR 1905.

| o & = > g | “
n© o Ky o 2]
23 © © » ~ 3 .
COUNTIES. P ,8 E E = 8 g =

SR [5) 5] 5 R IS

Z B8 & &= ft = &
Adair ..ooooi. . 3| 16,800 | ... ..... | $ 16,800
Adams.......... 15 28,885 21,137 | . o 50,022
Allzmakee. ... .. ST S |$ 4,67 |......... 4,567
Appanoose ....... 53 1,569,291 17,800 [.........].... ve.... 1,587,091
Audubon.......... T Y S e
Benton ...... .... |12 L 25,624 431 |....oL L. 26,055
Black Hawk .....| 9 R 11,114 | ..., ... 11,114
Boone............ 16 536,115 72,140 | ool 608,256
Bremer .......... B S T e S e
Buchanan } N | ... B e P F
Buena Vista..... 2 Jeii . 26,654 ........ oo oy 26,654
Butler............ D I S I
Calhoun. .... .... 3 30,000 |.. A 30,000
Carroll ........... S R [voinnnn | I
Cass ............. 4 | 13,380 | ........ | 13,389
Cedar............ 2 R e | .
Cerro Gordo 8| ... ... 318,884 17,610 | .. ..... 336 494
Clarke ..... ..... 61 2,400 . 2,40
Clay. ........... D PR P P e A N
Clayton ......... | A 7,500 12,747 | ... ... 20,247
Clinton.......... 12 .o | 20,260 2,251 R 22 511
Crawford ..... ... 2 i 13,300 |..... ... l.... R 13,300
Dallas ..... ...... 13 19,786 157,663 [-ee R 177,4 9
Davis ............ D S N PR O -
Decatur .......... 8 ... ... 3 750 9 611 13,361
Delaware ........ V2 P 9,343 1,473 0 . ... 10,816
Des Moines ..... 16 |.ooen ot 24,232 34.500 ........ 58,732
Dubuqgue,........ 16 31,828 28,029 ......... 59 857
Emmet...... .... ) O N PP , Lo
Fayette .......... 7. 8,946 1,358 ..oy .... 10,304
Floyd ............ [ 2 P, o 1,375 . 1,375
Franklin. ........ ) 1 I I
Fremont. .... L3 7,097 | .. 7.097
Greene .......... 8 39,228 57,102 |......... , 96,330
Grundy .......... 10 ... ... e PR
Guthrie .......... 11 32,055 9.451 | .. 41,506
Hamilton ........ K 2N I 46,270 | ... 46,270
Hancock. ........ ) G I N P T
Hardin . ..... .... 16 (...... .. 61,600 21,246 | ..., 82,846
Harrison. ........ 6 - 13,870 |.........| ....... 13 870
Heaory ........... Sl .. 17,935 |......... ! ......... 17.935
Howard . ....... 4 | [foreneens 571 | .. ... ... 571
Humboldt........ 3 ] 384 384
Ida .............. ) G R T (IR (P e
Jowa ............ 6 37,040 ... ol 37,040
Jackson ......... 8 ........ | .o I 64,339 |......... 64,339
Jasper. .......... 17 480,629 24,700 |.....  |......... 505,329
Jefferson. ........ 5 7,558 54000 |......... ........ 61,558
Johpson......... 7 e 34,450 648 | ....... 35,098
Jones . .......... 15 ... .. 14,157 92,919 |......... 107,076
Kossuth .......... D I T o e
Keokuk .......... 22 25,885 55,003 1.071 81.959
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TABLE NO. 1—CONTINUED.

VALUE OF TOTAL MINERAL PRODUCTION BY COUNTIES FOR 1905.

s = | - & o
- ‘ g = g 2

Y] ] [3] et B ) i

COUNTIES. a3 il ‘ — " o @ «

| 83 4 g | & | % 5

| Z & & e S = -

i
Lee ...... ... ... 17 |. 5 12,705 $ 25,184 ........ ¥ 37 889
Linn IF e .o | 34 173 17,200 ... 51,373
Louisa...........| 7 Py A L oSy ‘ 6.600 1,788 ... .. 8,388
Lucas ............ 4% 207,572 |. SRR, | .o 207,572
Madison., ........ P | vvpsvnrasny R 32,524 | . N 32,524
Manaska . ........ °8 | 1,009,140 T 68546 L. | | 1,075 686
Marion. ....... 23 431,899 48,895 1,144 |......... 481 938
Marshall ......... 10 R | 35,560 23,674 59,214
Mills ......o. oo el 12,280 ........ e 12,290
Mitchell .......... A R e boaes |0 L 1,195
Monroe 11| 3.076,009 ............ T | | 3,076,009
Montgomery ... .. 10 ..ol 38,739 | 550 |.... 39,289
Muscatine........ 12 ..... ..... 30,715 ..., . 30,715
Page ............ 10 38,536 61,500 ... 100,036
Plymouth . ...... | L O | ...................
Pocahontas. ...... 3.0 113,950 ‘ B e | 113,950
Polko.oooooii 44 | 2,025,723 544,368 | . . 2,570,091
Pottawattamie. 8 R 74,616 ... ... ... ... | 74,616
Poweshiek. ....... 2 1 A 21,295 T . 21,295
Ringgold......... 3| 6.398 ‘ e 6,398
Scolius. - sy 20 13,444 50,622 | 58,805 122,371
Shelby . ......... ) Qi [ERCIER B o ST = O~
Sioux ..... ...... 3 |swan. ... .. 8,440 Lk R i 8,440
Story....... 4 20,550 | ...l 20,550
Tama............ 9| ..ol | 72.746 160 |......... 72,906
Taylor........... 8 50,512 7,397 ..o 57,909
Union........ 2 oo 23,954 ..ol 23,954
VanBuren ....... 13 12,947 2,788 1,189 | ..., 16,894
Wapello ......... 17 443,637 74.5:-9 | 24,651 ‘ ......... 543,187
Warren........... 3 13,252 . ... .. s oo 13,252
Washington ......| 14 |............ 43,003 | 3,057 T 46 060
Wayne . ......... 12 212,752 | 70083 | ! 219,935
Webster. . ........ | 33 220,738 272,070 ‘ 875 1$594,85 1,088,538
Winneshiek ...... 2 ... P P P B .
Woodbury. ...... 6 N 309,658 | .. ... oo, 309,658
Worth ....... D T [ S P
Wright:.......... 4| . ... 46 460 |..... ... 46,460
Single Producers.|..... |............ 108,501 32,899 ... 141,400
Sand-Lime Brick. b I I R I, . 38,642 38,642
Mineral Water. ... K I I T 30,400 30,400
Totals........ 768 '$10.495,593 1$3,408,547* '$533,509 '$663,887 I$15.103,046T
*Includes $877 raw clay sold.
Tincludes $1,500 lead produced.
Coal.

The coal production shows a three and a half per cent increase
in total tonnage and but a slight increase in total value owing to

a slight falling off in average price per ton.

Again
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Monroe county heads the listin total tonnage,producing up-
wards of a million tons more than Polk, her nearest competitor.
Monroe also shows the greatest total gain although Jasper
county shows a greater percentage of increase, amounting to
nearly twenty per cent as compared to about thirteen per cent
for Monroe. Keokuk, Lucas, Marion, Wapello and Webster of
the important coal prodncers show a falling off in production.
Keokuk has really dropped from the list of important producers.
Extensive development continues in Lucas, Monroe, Jasper and
Polk counties. The Consolidation Coal Company contributed
most to the increased production in Monroe county and are
still extending their facilities for handling a large output.

Table No. II gives the number of companies producing coal,
distribution of coal, total value, average price per ton, average
number of days worked and number of men employed, arranged
by counties.



TABLE No. II.
COAL OUTPUT BY COUNTILS FOR 1905.

1
y
i

|
[_'

g Er s T

£ a5 | 2| B3| . | g
! =i B X

Bl e 55 82 3 2? g |82
{ o 9.8 [ Sv | 88 u = 4 A as
COUNTIES. w a . @ & e 3G g ° o B

5 | 2%s 088 | g 8 5 | %
£ a4 A~ a — © — 8 &5 |« 8
g 250 T w2 T g 5 go | 53 |54
=1 1) 88 o O &~ Y a Q= o« 5o+ » T
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Adams ........................... 10 T | 12,726 33 12,759 | $ 28,885 |$ 2 26 | 142
Appanoose. ....... ... . 50 833 950 31,818 9,480 875,245 | 1,569,291 [ 179 | 163
Boone...... e 11 264,269 18,975 9,415 292,659 536,115 1.83 | 196
Dallas ... ...,...... 2 1,538 8,562 350 10,450 19,786 1.89 | 180
Greene. ................ o 6 2,500 15,902 1,656 20,058 | 39,228 | 196 168
Guthrie................ ... ... .. 8 | 2,184 13,229 |...... . 15,413 432,055 2.08 | 155
Jasper.............. ..... .| 10 277,577 20,334 | 12,320 310,231 80,629 1.55 | 242
Jefferson. .. .. . L 2| D I 3,779 | .. 3,779 | 7,558 | 2.00 97
Keokuk . e 6 700 14,320 1,440 16,460 25,885 | 1.57 | 198
Lucas ................. 3 128,065 9,913 9.115 147,043 207 572 | 1.41 | 144
Mahaska. ...... .. ... .. ...... 21 664,513 34 601 19,827 | 718,941 ! 1,009,140 1.41 | 232
Marion e 16 289,575 | 18,259 ! 8,732 315,966 431,809 | 1.36 | 229
Monroe...... ... ... ... ... .. 11| 1,994,567 183,382 49,228 | 2,227.177 ’ 3,076,009 1.38 | 236
Page ... ... ... ... ... .. . ... 3 D | 14,007 6 14,013 36,556 2.75 | 192
SCOtt. i v 4l L. 8, 22 1. .. ..., 6,722 13,444 2.25 | 138
Taylor. .............. 5 11,547 | 10,783 15 22,345 50,512 2.26 | 225
VauBuren... ... .... e 5 4,180 2,007 5,192 12,947 2 09 98
Polk. ........... . ... . ... .. ... 25 959,094 211,305 | 34,918 | 1,205 317 2,025,723 1 67 | 238
WapeHo .. ... 8 223,251 61,014 | 4,095 | 284,360 | 443,637 175 204
Warren.......................... 2 852 3o 1 [ —— ‘ 5,876 13 252 2.09 | 199
Wayne .......................... 8 93,004 19, 100 445 112,549 | 212,752 1.89 | 213
Webster .............. ........... 13 96,782 19,284 3,327 | 113,393 220,738 ’ 1.95 | 206
BT 229 | 5.842,148 | 735,046 | 164,407 | 6,740,901 '$ 10,495,593 I$ 1.557] 212

¥e

employes during

Average number of
the year.
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COAL. 25

The wage scale adopted by the joint committee of operators
and miners in 1904 continued two years and undoubtedly opera-
ted to keep up the price of coal during 1905. In the smaller
producing counties the price remained about the same
while in most of the large producers the average price
per ton fell off from three to five per cent, although
in Polk ‘the price remained constant. The average price
per ton 1is essentially on a mine run Dbasis, and is
dependent upon the system of mining practiced. This fact must
be kept in mind when comparing prices for the different counties.
In Appanoose and Boone the prevailing system of mining 1is
“long wall’”” and very little powder is used, while in Monroe,
Jasper and Polk counties ““‘room and pillar’’ is the rule and
““‘shooting from the solid’’ is the universal practice. As a con-
sequence there is a minimum percentage of small coal produced
in the former and a maximum percentage in the latter. The
price of lump coal is much more uniform for the entire state
that that of mine run coal. Sufficient data are not at hand to
definitely fix the average price per ton on that basis.

According to the authority of the United States Geological
Survey, Towa ranks ninth in total tonnage and seventh in total
value of coal produced in 1904, as in the preceding year. The
ten leading prodneers of bituminous coal for 1904 were as

follows:
STATE. | TONXNAGE. | VALUE.
<= ety 7—‘[ 0 -

1 Pennsylvania. ... 97.952,267 |5 94 434,219
2 IHEDOIS. ... o e 36 475.060 | 39,941,993
3 West Virginia ...... e ... ... 32,602,819 | 28 807,420
4 Ohio................ O | 24 334,812 | 26,588,476
5 Alabama e iiii.. ... 11,262,046 | 13,480,111
6 InAIANA ... 10.934,379 | 12,105,709
7 Kentucky... ... ... e 7.566.482 7 857,691
8 Colorado. ... ..o, ...l 6,658 355 * 8,751,821
G IOWA. ..ot e e | 6,519.933 | 10,504 .406
10 Kansas. . e ....0 6.333.307 9,640,771

*Includes 48,245 tons of anthracite mined.
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The production, value, average price, average number of days
worked and number of men employed, in ITowa, during the past
seven vears were as follows:

| i |

YEAR, TOTAL TONS. VALUE. AVERAGE !.\Vl'ZH.\EiE NUM- AVERAGE NUM-
| PRICE, BER OF DAYS BER MEN
| | | WOREKED. KMMULOYID.,

o [ R —. |4 — |
189 J,lf/‘-l753 1§ 6,397,338 |§ 1.24 229 | 10,971
1900 | 5.202'039 | 7.155.341 | 138 228 | 11 608
1801 5,617,499 7.822 505 | 1.39 RS 12 653
1602 | 5.004.766 | 8.660,287 147 | 297 | 12,434
1903 65.365,233 10,439,139 1.64 232 13,583
1904 | 6.507.655 | 10.439.496 L.60 | 213 15. 373
1905 | € 740.901 | 10 495 %93 [.557 212 | 14,959

l

The seale adopted by the joint committee of operators and
miners in April, 1906, which is to be operative two years, is
practically the same as the 1904 scale and it may be confidently
predicted that there will be no great reduction in price of coal
during 1906 and 1907.

Clay.

There was a slight falling off in total production of clay prod-
ucts for 1905 as compared with the preceding year. The shrink-
age was due to a falling off in the sales of structural brick and
burnt clay ballast. The production of the latter product has
always been very variable and none was manufactured during
1905. The rapid growth in the manufacture of lime and cement
brick and cement block has been responsible, doubtless, for the
decreased produetion both of struetural brick and building stone.
Tn the manufacture of drain tile there was an increase of more
than fifteen per cent over 1904. Outside of drain tile and
burnt clay ballast there are no important changes to record.
The production was distributed as follows:
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‘ 1904. | 1905.
THOUSANDS. | VALUR. THOUSANDS. VALUE.
N |
Common brick.......... ‘ 207,750 '§ 1,430 581 170.067 |§ 1,367,742
Front Brick, - u--«.osous 8,330 101,558 | 5 937 63.137
Paving brick ..... 15,925 199,528 ‘ : 12,963 130,003
Ornamentals coocvr s |osmsivasiains TP soeseimad W) | [rsmpss '
Fire brick ...... e | 20 300 50 869
Bieaitt-tiimsowg goge o[ suesessimsg 1 BRLG/AR ) S cavemle sy LEH3Y- 370
Bewwerpipe, (VSRR | e, s e 94,800 [.......cniainn 90.000
Hollow block....... | 8 164.658 |............l 134 418
Railway ballas A N 100,000 [.ooovonnn o lieeniaannn,
POUEry «.  eiiiiiit e | 66,050 [, 0vve e 6%.659
Miscellaneous.......c....|.oun .. SR 7184 |...... e wiwiess 21,466
Tobat: . civovnmmian gmesl $ 3,487,376 |$ 3,408,547

* Includes %577 raw clay sold.

While the production of common brick declined, the price
shows a marked increase. Pavers and front brick declined in
price. The average prices for the principal grades of brick man-
ufactured in Iowa are given below for 1905 and the two pre-
ceding years.

lowa IWH oLE UNITED
3 | STATES
1903 ‘ 1904 ‘ 1905 1904
Common bricl. .. 'i'__ 708 |$ 6 39 % 803 5 T5.97
Front brick...... | 10 63 12.17 10 63 12.80
Paving brick.... 10.62 12.53 10.03 10.24
| |

The distribution of clay products by counties, showing the
common brick and total brick in thousands, the value of common
brick and of total brick, value of drain tile and total value of
clay produets are shown in table No. T11.
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TABLE No.

Itr,

IOWA.

CLAY PRODUCTION BY COUNTIES FOR 1905.

COUNTIES. ‘

Appanocose.....
Audubon
Benton ,......
Black Hawk..
Boone
Buena Vista. ..
Butler

Cedar

Clayton.......
Clinton........
Crawford
Dallas
Davis.........
Decatur.

Des Moines. ..
Delaware......
Dubuque
Emmet........
Fayette ,.....
Floyd........
Franklin.....
Fremont
Greene . ....
Grundy
Guthrie
Hamilton......
Hancock ....
Hardin

Henry
Howard.
Humboldt . ...
Ida. .........
Towa
Jackson......
Jasper. ......
. Jefferson......
Johnson
Jones .... ...
Kossuth
Kenkuk.......
lee . ... ...,

producers.

| Number of

oL

[emrp—

—t

&mH%mm’_.‘*'—‘@%Hb—‘Z}\O‘.Z}IAMWHNMH—QTﬂﬁLJhrcwzicﬂ;u

WML — T

B e

|
|

COMMON BRICK.

Quan-
tity in
Thous-
ands.

1,050
1,285
2,420,

1,245

3,411
250

100

1,025
55

507
1.165

275

$

2,085

330

2,870
|

2,075
900
4,150
555

1.472
1,647

Quantity |
Value. | Thlonus—
ands. |
9,800 1 050/%
9.737 1 285
17,360 2.424
8,960 1 245
24,279 5,508
2,00 250
800/ 100
11,420  1.593
|
23 614 3,761
|
6.900/ L 135
16 . 76! 2,740
1000 1700
22.243| 3,113
3:300| 450
15,525 2 420
3 644 51
31‘828i 4,965
6.446| 1,07
7.047| 1,05
405 sﬂ
3,041 507
9 185 1,165
2 550| 331
13.8:0 2,045
2,469| 330
18440 2,870
14 400, 2,125
7 200 900
28 450  4.150
1,245 555
11.167 1,472
11,180 1,747

TOTAL BRICK.

| DrAIN
| TILE.
Value
. _|_ =y
9 BUOiS 7,000%
9,737 11 400
17,400 400
8.961 16 364
44 902 25 438
2000 24 64
8110 29,000
11.420] 1 969
23 619 264.200
6 w00 RO0
16 760 3,500
3 304 ..
22 793 131 870
i.300 450
19 15 4 500|
3 644 2,701
31,828
A 446 2 000
7.097 ... ..
49~ 54,807
3 94 4. 79
9 195 34 45
3 250 57 550
138700 ..... ...
2469, 15 466
| |
13,440 18,600
14 900 9. 800
7.200 46 800
28,450 6.000
4,245 992
11 167 43 836
12 080 625

TOTAL
VALUK.

16,800
21 137
17,800
25,624

72,141
26 654

30 0L0
13 359

318 884

7,500
20.260
13,300

157,663

3 750
24,232
9,343
3.,828

8.946

7,097
57.102

9,451
46 270

61,600
13 870
17.935

37,040

24.700
54,000
34 450
14,157

55.003
12,708
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TABLE No. [II—CONTINUED.

CLAY PRODUCTION BY COUNTIES FOR 1905.

29

“5% | CoMMON BRICK. | TOTAL BRICK. DhaIy
[RCH) pe— — 'y
COUNTIES. gé’ Quan- |QuapLiLy
gg %ﬁg&g Value. | Thous. | Value. Value.
4 | anas. | ands.
Linh.......... 7 351008 24,520 3,5100% 24,5205 9,653
Louisa. .. 2 175 1,200 175 1,200 5,400
Lucas......... 1 |
Mahaska...... 6 2,839 21,834| 4,839 41,834 24,012
Marion........ 5( 2,570 18,295 2,570 18.295 30,600
Marshall 8| 2,006 13,295 2,006 13,295 15,065
Mills.......... 41 1,570 12,290 1,570 12,290, ..... ....
Montgomery.. 8| 3,274 25337 3,334 26,118 7,505
Muscatine .. .. 12 3,721| 21,154‘ 3,721 21,154 2,000
Page.......... 7 5680 40,750 5,680 40,750 20,750
Plymouth..... 1 |
Pocahontas ...| 2 465 4,.20 465 4,120 109,830
Polk..... | 19| 29,062| 222,157 38,775 324,718 78,050
Pottawattamie | 8| 10,358 74,506 10,358 74,506 110
Poweshiek . 3 610 4,900! 610 4,900 16,145
Ringgold ..... 3l - 810 6,218 810 6,218 180
Scott ........ 5| 3,599 22.870‘ 3,639 23,370 3,000
Shelby........ 1
Sioux... ..... 3 1,180 8,440 1,180 8,440|...... ....
Story......... 4 475 3,425 725 5,575 14,975
Tama......... 6| 4,226 27,076 5,614 40,576 32,170
Taylor........ 3 773 5,702 773 5,702 1,695
Union......... 2 2,222 17,554 2,222 17,554 6,400
Van Buren.... 2 384 2,788 384 2,788 .. L
Wapello....... 4| 6,157 41,758 6,575 45,448 25,215
Warren ...... 1 |
Washington. .. 6| 1,232 8,204 1,232 8,204 34,799
Wayne....... 4 990 7,183 990 7,183 ... ...,
Webster ...... 11 4,623 32,701 5,794 45,066 149,964
Winneshiek. .. 1 |
Woodbury.. ... 6| 18,707| 287,487 19,522 295,723 13,904
Worth .... ... 1
Wright ....... 4 245 1,960 245 1,960 44,500
Single Produc- [
erS. . uvir cei| e 7,017) 50,699 7.017 50,696 56,77
- -
Total ..... 3011170.064 1.367.742! *189.017'$ 1,561,748' $1,531,376

*[ncludes 24,000 paving brick produced.
tincludes $877 raw clay sold.

34,173
6,600

66.546
48,895
35,560
12,290
38,739
30,715
61,500

113,950
544,368
74 616
21,295
6.398
50,622

&,440
20,550
72,746

7,397
23,954

2,788
74,899

7,183
272,070
309,658

46,460
108,501

1$3,408 547

According to the United States Geological Survey, Iowa ranks
ninth in the production of clay products for 1904, producing
264 per cent of the total production of the United States.
According to advance sheets from the United States Geological
Survey, Iowa has not changed her rank for 1905 but produced
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30 MINERAL PRODUCTION OF IOWA,

2.73 per cent of the output of the entire country. For 1904 she
ranked eighth in the manufacture of paving brick, fourth in
hollow building block and first in the manufacture of drain tile.
In the last named product she bids fair to hold her supremacy
for some time to come. The ten leading clay producers for 1904
were as follows:

FUMBER OF PRO-
RANK. STATE, DUCING FIRMS TOTAL CLAY.
REPORTING,

1 Ohio., ... ... 819 |§ 25,647,783
2 Pennsylvania., ... .......... 529 16 821,863
3 New Jersey..... ............. 161 13.304 047
4 Ilinois. ... ... . .. 492 10,777 447
5 New York...ooo oo ool 240 10,543,070
6 Indiana....... ..., 465 5 902 589
7 | Missouri ..... ...... ..... ... | 232 5,481,504
8 | California...... ...... RN 121 3.624 734
9 lawa........ e e e 327 3 487.376
10 Kentucky...... ..o covn o 120 2,087.277

The center of production of clay wares is moving slowly to-
ward the northwestern portion of the state. New factories are
being built in the north and west while a considerable number
of old plants are idle in the south and east portions of the state.
This shifting is due largely to the great demand for drain tile
in the Wisconsin drift portion of the state. The leading prod-
ucts are tabulated showing the changes in the industries during
the past six vears.

| |
YHAR COMMON TOTAL | DRAIN TILE. POTTERY TOTAL. QLAY,
BRICK. BRICK. |

621,604 § 377,586 |§ 31.339 |

1900 |$ 1,386,041 |$ 1 2,291,251
1901 | 1,611,040 | 1,944,351 534,935 | 26,200 | 2,737,825
1902 1,575,959 1 891,366 672,212 43,387 2 843 336
1903 | 1,396,088 | 1,703,050 | 1 009,933 55,762 3 033.583
1904 | 1,430,581 | 1,732,719 1.321.745 66 050 | 3.487.076
1905 1,367,742 | 1,561,742 1,531,376 68,659 3,408 547

LT |

The outlook for 1906 is favorable for drain tile and probably
for the entire clay output. The Barber Asphalt Company are
installing an up-to-date equipment in their Des Moines plant
and promise to materially increase the outpnt of paving brick
in the near future. The Mason City Brick and Tile Company
have added a third section to their plant, thus increasing their
capacity fifty per cent. Both improvements will affect the out-
put for the current vear.
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Stone.

The stone industry appears to be still on the decline although
the falling off amounted to less than two per cent when com-
pared with the production for 1904. The greatest falling off
was in the manufacture of lime and the sale of rough stone.
Both building stone and crushed stone show good increases.
Many of the smaller quarries were idle during the year or were
operated only intermittently. l

The production for 1905 was distributed as follows:

|
LIMESTONE USED FOR: VALUR 1003, VALUR 1904. ‘ VALUE 1905.

Building purposes...... .......... 5y 204.769 % 162.577 |3 171,041
Flagging & curbing......... ..... 13,793 8.970 17,161
Lime ... ... ... 113.195 91,008 76,704
Crushed stone...... ... ... ... .... ‘

Road making. .... ....... .. 102.403 53,082 70,411

Railway ballast........... A 12,243 5.549 13,025

Concrete.. ... ..oovne ... 68.763 97 274 80,634
Rubble & riprap...... ... ...... 102,403 113 568 80,747
Miscellaneous. ... ........... v 2,158 1 563 6 043
Sandstone...... ... oo 17,008 8,575 7.743

Total. ..ooover oona.. U 636,735 I§ £42,168 |$ 513,509

The ecompletion of the ITistorical Building i Des Moines con-
tributed to the increase in the output of building stone. Another
encouraging svmptom was the use of lowa stone for bridee pur-
poses.  Nearly 3,000 worth of stone was reported sold for

bridge work. Portland cement and imported limes are largely
responsible for the decline in the produetion of domestie limes.
Table No. IV gives the production of limestone by counties

and specifies the various grades of stone put upon the market.



TABLE No 1V.
PRODUCTION OF LIMESTONE BY COUNTIES FOR 1905.

el .
"5% . gkh ‘ — Crushed E_}_t()?e. ) E g E
.~ (& 5 = :
COUNTIES. gé = _gg ' g :E": § pes % . S
£e = aE g e 22 2 o 24 3
D - = [o] = & - | ==
z> | & A 3 2 ‘ & \ s | & | 8° | &
i R
Allamakee...... .... ........ 5% 4,123 | 24 |$ 5 '3 I’ﬁ $ 420 % |$ 4,567
Appanoose,..... .............. 1 ' | | ’ |
Benton...... ............ ..... : 6 334 |..... PR | RSP AN (! | I, 97 ... 431
Black Hawk...... ............ 7 9,962 296 ... 391 .. L. 40 425 | ... 11,114
Bremer............ e e 1 B
Buchanan........... .......... 1
Cerro Gordo............ ...... 4 6 214 120 | 6,500 1,400 ..., 3,075 300 L. 17,610
Clark............. ... .... 5 1,450 900 [Fornn DY A 40 ool e
Cedar.......... .... ....... .. 1...... A P PR RN L | 2,400
Clayton...... ...... «..o.. .. 8 6 445 3,427 | 1,350 OO0 | oo e 12,222
Clinton. ........... e e 7 1,103 | ..ol | LLO79 | .ot ol 39 10 2,231
Dallas...... ...... ...t 1
Decatur........ ...... ........ 6 1,444 13 1,500 | . 6,582 165 | .. ... 9,604
Delaware. ...... 4 602 251 . | . 20 | 500 100 1 473
Des Moines.... ... 12 10,343 600 1175%) -.....- o 20,097 . 32,215
Duabuque..... . .. ..... 12 | 13.3%4 2,350 5,360 2,701 475 | 1,125 2,634 28,029
Payette.............. S 4| 1,300 |......... 30 .. Lo 28 ... 1,358
Rloyd.... o\ ceiiie e 5 605 2 | DA (U SR 750 | ... 1,375
Hamilton...... ...... .. ..... 1 |
Hardin................... 11 1,809 2 4,800 13,000 625 | ....... 20,241
Howard........ .... ......... 3 [ Y I O N 100 | - coovo] oo e e 571
Humboldt...... .. ............ 2 384 | AP 1L A [ e 384
Jackson...... ...... .... ... 7 467 | ..o | 63,464 108 ........ |- 300 |......... 64,339
Jasper........ ..ol 1 I |

4
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Johmson ...... ... ... .. .... 2 448 | 200 ] | 648
Jopes. ......... e e 11 36 788 8,808 |........ 953| 2,410 16,528 | 21,696 4,656 91,839
Keokuk.... .... ... ....... .. 8 975 | oo [ smince & 53p4 10 24 |, 1,039
Lee ... oo L 13 9,166 120 .o L 3,011 oz | 7.567 2,675 1,256 23 796
LiOO ooevee et i 5/ 1830 |......... 340 [.o.... Lol1se30 | e o] 17,200
L usa.... ..o . 5 1 700 25 ..o 50 | & 13! ........ 1,788
Madrison........ .......... ... 7 8,520 e e 13018 3,30 | 7,100 | 470 | 16 32,324
Mahaska...... ............ ... 1 ‘
Maroo.......... .iiae o 2 309 | 75 |l srrm sme ] e TFmae s 3 760 | ..... . 1,144
Marshall. ... ............... .. 2 !
Mitchell ..ol ool o0 o 3 LIOS | e e R PR I 1,195
Mootgomery. .. T, 2 L0 I e | L e ! i ............... 550
Pocahontas.............. ..... 1 |
SCOMt. ot ians oo 11 16,192 | ... ... ... 21,038 6 600 9,097 5860 |......... 58,787
TAMA . ciiees e e 3 77 i e N [ R 77
Vano Buren ................... 6 T.083 | covvinvi]eennnin] voeeniad] vanaens 764 ..., 1.159
Wapello.. .. oooovvnin..... S| 13491 | e 5,240 590 24,651
Washington. . ..o ooo.ins 71 1,953 50 | e | 15 875 | cooit.. 2,895
Webster. oo 3 [ ‘
Wioneshiek.. ............... 1 |
Single Producers. . .... ... . oo, 16 322 149 | ..., 17 462 240 6,175 | 15.957 5| 56,310
Total ... ... ...... . 213 1$:71,041 '$ 17,161 $ 76 704 '§ 70.411 1% 13,05 |j§ 90,634 '$ 80 747 '$ 6 043 ‘$ 525 766

*NOILONAOId ANOIS
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Fourteen counties with twenty-five producers reported sand-
stone. The production for 1905 amounted to $7,743 and was
used almost wholly for building purposes. Small amounts were
used for curbing and flagging and for road work. Jones and
Scott are the only counties showing an increased production of
limestone and rank first and second respectively in total pro-
ductions. Jackson remains at the head of the list of lime pro-
ducers. The table below gives the condition of the stone indus-
try durmo the past seven years.

LIMESTONE.
YEAR. - ——|SANDSTONE. ST;%T,‘\?;‘
. CRUSHED |RUBBLE AND NE.
RUILDING. LIME. ROSHE AR .

1899 [$ 312,595 (§ 102,611 |$ 158,917 }$ 139 064 |$ 24 348 |$ 809 928
|
|

1900 248 833 110,588 153.920 58,493 19,063 605.473
1901 272,501 221,760 183,902 85.343 14,541 791,827
1902 195,009 114,051 153,372 176,927 15,061 | 665,048
1903 204 769 113,195 144 643 102,403 17,008 636,735
1904 162.577 91,008 ‘ 153,372 113,568 8,575 542,168
1905 171,041 76,704 174.070 80.747 7,743 533,509

The fluctuations in production of rubble and riprap seem to
be dependent on the Mississippi river improvements. The Gov-
ernment quarries near Burlington were idle during 1905 and
were operated vigorously during 1902.

Gypsum.

The gypsum production for 1905 shows a splendid increase
in both tonnage and value. The gross output of crude gypsum
for the year was reported to be 179,016 tons valued at $108,833,
an increase in production of more than twenty per cent. The
selling price of the manufactured product shows a slight increase
over the preceding year. In the table below is given the dis-
tribution of the product for 1905 as compared with the two
preceding years.

1903 1904 1905

f

TONS VALUE TONS VALUE TONS [ VALUE.

87.397 |$411,503
30.306 | 100,744

94 811 |$399 281 | 119,252 [$558.992
19,540 | 64,112 4,566 | 17,983

Wall or cement plaster..
Plaster of Paris.........

Land plaster........ .... 2,098 9,229 933 1,816 2,723 2,723
Sold crude...... ... ... 703 1 534 2,013 4,223 4,867 9,357
Total............... ‘ 120,504 |$523,010 | 117,297 |$469, 432 ’ 131,408

$:89,055
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One and possibly three new companies are about to organize
and plants may be built during the present year.

Lead and Zinc.

The lead and zinc industry in Towa is practically a negligible
quantity at the present time. But little zine ore has been pro-
duced and none marketed in the state during the past two years.
Good zine ore in commercial quantity will undoubtedly be found
in Towa in the deeper levels but these levels are not being
exploited at the present time.

The report for lead is but little more encouraging. The Wat-
ter’s Smelter was in operation and turned out its usual amount
of business but nearly all of the ore treated was purchased from
the Wisconsin and lllinois producers. Towa contributed scarcely
a hundred tons of lead ore for the entire year 1905. Dubuque
county was the only producer. The price of ore remained
about the same as for the preceding year; about $27.00 per thou-
sand pounds.

Sand-Lime Brick.

The sand-lime hrick industry shows a substantial growth in
the state for the year 1905 but not the mushroom growth some
of the enthusiastic manufacturers of sand-lime brick machinery
predicted. Three plants were in operation during the year and
a fourth was installed and will contribute to the total for 1906.
The plants in operation at the present time are located at Clin-
ton, Cedar Rapids, Waterloo and Sioux City.

The production for 1905 was distributed as follows:

THOUSANDS. VALUE.
Common brick ... ... ... ... ... 3,974|% 28,783
Pront brick......... ..ol o0 Lo | 625 7,675
Fancy brick....... .o oo 40 800
Block . .o e I 1,384

—
Total....... ... . ... ... R B T |$ R.62

The output for 1904 was: brick 1,962,000 valued at $13,907.
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Mineral Water.

Towa is fast becoming an important producer of mineral water.
While by far the larger number of wells and springs producing
mineralized waters produce for home consumption only, three
localities, of which Colfax is the most important, bottle and ship
the water. The gross sales for 1905 amounted to 303,500 gal-
lons valued at $30,400.

Iron.

The steady demand for iron and iron products has brought
the iron knobs in Allamakee county again into prominence.
Iron Hill and two other hills near Waukon, known to be capped
with bodies of iron ore, have heen thoroughly prospected dur-
ing the past year. The test pits and drill holes bear out fully the
previous reports of the Towa Geological Survey as to the extent
and richness of these ore bodies. It is the intention of the com-
pany holding the options to explore thoroughly all of the known
ore bodies of the district. No ore was marketed during the year.

Portland Cement.

Ever since the organization of the present survey, raw mater-
ials suitable for the manufacture of Portland cement have re-
ceived attention from the various members in their county and
special reports. That the state contained suitable materials
was established beyond a doubt but only recently has any sub-
stantial progress been made toward their utilization.

During the early part of the present year options were taken
on extensive tracts of the limestone and shale in the vieinity
of Mason City in Cerro Gordo county and the Northwestern
States Portland Cement Company was organized with headquar-
ters in Minneapolis. This company has optioned and purchased
sufficient raw materials to last them several generations and at
this time is erecting a modern Portland cement plant, with a
daily capacity of 4,000 barrels. The completed plant is assured
in the shortest time possible to build a plant of that magnitude.
Conservative business men are backing the enterprise and the
suitability of the materials has been thoroughly demonstrated
by the Survey, both chemically and by actual burning tests.

~Several other Portland cement companies are searching dili-
gently for suitable locations in Iowa; and one at least has
already secured options preliminary to location. Iowa prom-
ises to contribute her share toward the cement industry in the
near future.
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- INTRODUCTION.
GEOGRAPHIC AND GEOLOGIC RELATIONS.—AREA.

In some respects Winneshiek* is the banner ccunty of the
state. By virtue of its location it possesses a greater variety of
soils and offers a greater range of agricultural possibilities than
most of the other counties; it has more geological formations
than any other; it presents an unusual number of scientific and
economic problems for the consideration of the geologist.
(Geographically the county lies in the northeastern part of the
state; it is separated from the Mississippi river by one county,
Allamakee, which bounds it on the east; its northern boundary
is the state line between Iowa and Minnesota, the parallel of 43°
30" north latitude; on the south lies the great county of Fayette;
while the counties of Chickasaw and Howard bound Winneshiek
on the west. Winneshiek is one of the larger counties of the
state, embracing, as it does, twenty congressional townships.
The northern townships, however, measure only about five miles
from north to south, each lacking the northern sections 1 to 6;
the sections along the west side of Lincoln and Orleans town-
ships are fractional; the area of the county is approximately
690 square miles.

Topographically and geologically the location of the county
is such as to give this area unusual interest. Along its eastern
border, and generally throughout the whole belt traversed by the
Upper Iowa or Oneota river, the surface presents the rugged
characteristics and conditions of the ¢‘Driftless Area’’ with its
Tﬁpellinz of the name of this county has varied fron Winneshetk to Winne-

The €arlior Dublieatlons FeIAting bo T rs ATt of Lom s bt the 366and poliine is

Ulaithetard iy b Uhited Sates Bourd gp Ceouraphic James and yeed, 1y

the United Staicx Board «n Qeoyruphic Names 1590-1899, Second KEdition, page 140,
Washington, March. 1901. (4
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deep, rock-cut valleys and stony, barren hills. The uplands in
the northeastern two-thirds of the county are characterized by
the strongly undulating topography which everywhere accom-
panies the old, eroded Kansan drift with its veneer of loess. In
the west and southwest are gently undulating areas of the
uneroded, younger Iowan drift. The ill defined border land
between the driftless and drift-covered portions of the state
passes through the county, and the county is also traversed by
the rather sharply defined, sinuous line which marks the abrupt
transition from the younger Iowan to the older Kansan.

The claim of Winneshiek to being, geologically, the banner
county of the state might well rest on the number of distinct
formations represented by the indnrated rocks. In the extreme
eastern edge of the county the Jordan sandstone. the uppermost
member of our Upper Cambrian, occupies some small areas 1n
the valley of Bear creek and along the Upper Towa river, and
this is followed in succession by the Oneota, the New Richmond,
the Shakopee, the Saint Peter, the Platteville, the Galena, the
Maquoketa, the Niagara, and, finally, the Wapsipinicon and Ce-
dar Valley stages of the Devonian. Within the limits of our area
the Maquoketa presents a number of unique features not seen
elsewhere, and wholly unlike anything appearing at the type
localities in Dubuque county. As a matter of fact the Maquoketa
proves to be the most variable and versatile of all our geological
formations, changing in lithological and faunal aspects from
county to county in the most surprising and unexpected ways,
and some of its most striking variations occur in Winneshiek.
Here, in the middle of the formation, to give a single illustra-
tion, are forty feet or more of hard crystalline dolomite, cherty
in pl=ces, so entirely different from the typical Maquoketa shales
of White* that some very competent geologists have mistaken
the beds for the Galena, and some for the Niagara limestone.
The Niagara also presents some unusual characteristics. Litho-
logically it differs from the Niagara of the counties farther
south, and it is quite erratic in its distribution. While it is
present in some prominent knobs and higher uplands on the east

*Report on the Geological Survey of the State of Iowa, by Charles A. White,
M.D., Volume I, page 180, Des Moines, 1870.
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side of the Turkey river a few miles southeast of Fort Atkinson,
it is entirely absent west of a line drawn through Fort Atkinson
and Ridgeway. In this western part of the county the soft, mag-
nesian Devonian—with its spirifers, productellas and other
fossils represented by casts and clear cut impressions—over-
laps on eroded Maquoketa. The complete disappearance of the
Niagara and the unexpected relations of the Devonian to the
Ordovician are features which, as already shown®, Winneshiek
shares with Howard county.

The greater part of Winneshiek county is located in the smal
drainage area which is set off from the general drainage of the
eastern slope of lowa by the Cresco-Calmar ridge. The sig-
nificance of this ridge and its relations to the drainage of north-
eastern Jowa are discussed in the report on the Geology of
Mitehell County, pages 297 and 298, published in volume XIII of
these reports.

PREVIOUS GEOLOGICAL WORK.

As compared with many of the other counties of lowa,
Winneshiek has received a fair degree of attention from official
geologists. Tt is quite certain that the territory embraced within
the limits of our area was visited by D. D. Owen in 1847. In his
“Report of a Geological Reconnoissance of the Chippewa Land
District, ete.”’, published in 1848, Owen, on page 24, mentions a
bend in the Upper Towa river ‘‘where the stream flows over
solid ledges of magnesian limestone’’, which place he locates
‘‘eight or ten miles below the Big Spring, and by water about
sixty miles above the confluence of the upper lowa with the
Mississippi.”” Reference is made to essentially the same locality
on page 35 of the same report.-+ Now the only points where the
Upper Towa river flows over ledges of the lead-bearing, mag-
nesian limestone which Owen had in mind, are to be found
between Decorah and the eastern border of the county. At
Decorah the stream flows over the lower beds of the Platteville

*Geologv of Howard county, by Samuel Calvin, pp. 25 and 38, Iowa Geological
Survey, Vol. X1II, Des Moines, 1903.

+ This locality is mentioned in essentially the same terms on page 63 of the en-

larged Report i o eoluat al Survey o Wiseonsio  Jown agnd viunesita by David

Dale Owen, Philadelphia, 1852. In this publication he ledges over which the

stream flows are specifically stated tobe ‘Lower * agnesian Liimestone”;and the

?dwc’t,lve part of the name of the stream is capitalized, making it the “Upper
owa’.
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limestone and the upper beds of the Saint Peter sandstone. A
few miles below Decorah the Saint Petcr is cut through to the
Shakopee or Upper Oneota, and before the east line of the
county is reached the stream has cut through the whole thickness
of Owen’s Lower Magnesian limestone, down into his Lower
sandstone, the Saint Croix. From the west line of Allamakee
county to its mouth, the Upper Towa flows in a channel cut in the
Saint Croix sandstone.

In Hall’s Geology of Iowa there is a report on ‘“ Winnesheik
County’” by J. D. Whitney”* in which he recognizes a succession
of strata ‘‘from the Lower Sandstone as far up in the
series as the lower beds of the Galena.”” The hard
crystalline dolomite at Fort Atkinson, now known to be-
long to the middle of the Maguoketa or Hudson-River
stage, is spoken of as ‘‘undoubted Galena limestone.”’
Nothing higher than the Galena is positively recognized in the
county, but later formations are suggested by finding ‘‘in the
extreme southwest corner of the county, an elevated ridge, run-
ning parallel with the course of the Little Turkey, in which no
rock is exposed, but which, from its position and relations to
the rocks known to exist in the neighboring counties, is undoubt-
edly the outerop of the Niagara limestone.’’

In Dr. White’s report on the Geological Survey of the State
of Towa, published in 1870, there are no references to Winneshiek
county as such, but on page 80 of volume T there is a very good
description of the ice cave at Decorab.

Winneshiek county is embraced in the area studied by MeGee
and reported on in detail in his Pleistocene History of North-
eastern Towa. In this memoir, which forms the major part of
the Eleventh Annual Report of the United States Geological
Survey, 1891, there are descriptions of the topography, drainage,
soils, rocks and well sections of this county. The hard,
Maquoketa dolomite at Fort Atkinson, however, seems to be
counted as part of the Niagara escarpment.

Nvmerous articles on the Decorah ice cave have appeared
from time to time in the newspapers and magizines. An article

*Report on the Geological Survey of the State of Iowa by James Hall, Srate
gggl'og”" and J. D. hitney, Chemust and Mineralogist; Vol. I, Part I, pp. $12-317,
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by A. ¥. Kovarik in the Scientific American Supplement for
November 26, 1898, is of especial interest. Mr. . S. Balch
refers at some length to the ice cave at Decorah in his exhaustive
volume on (lacieres or Freezing Caverns, published in Phila-
delphia, 1900.

PHYSIOGRAPHY.
TOPOGRAPHY.

It is probably true that no county in lowa presents a greater
range of topographic forms than Winneshiek. The county lies
within the limits of maximum preglacial uplift for this part of
the Mississippi valley; and so, before the advent of the earliest
glacial ice, the drainage streams had carved deep trenches and
gorges in the indurated rocks. At least two of the great ice
sheets from the Keewatin centers of dispersion—the Kansan
and the Towan—invaded the county, and each has left its impress
on the topography. It was only the attenuated margins of these
ice sheets, however, that reached the territory we are consider-
ing, and in each case the amount of detrital material carried was
comparatively small. The resuit was that the very thin mantle
of drift deposited over the county produced practically all of
its effects on the uplands, so far as it was effective in modifying
and di-puising the old topography. Along the main drainage
courses it was quickly swept away, leaving all the larger valleys,
and the territory immediatclv contiguous to them, in possession
of their preglacial characteristics. Preglacial topography, or
Driftless Area topography, for example, is illustrated along the
whole course of the Upper Towa or Oneota river in Winneshiek
county. The stream flows in a deep, rock-cut canyon from the
point where it enters the county, near the northwest corner,
until it takes its final departure, near the mouth of Canoe creek,
in section 25 of Pleasant township. The part of the valley about
Decorah and thence northwestward to the county line, is walled
with bold, precipitous and picturesque cliffs of the Galena lime-
stone, and all the tributaries entering the stream in this part of
its course flow in steep-sided, rocky gorges. The bluffs about
Decorah, rising sheer in places to hights of more than 100 feet,
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and continuing to rise in rounded slopes for another 100 feet or
more, are typical of those seen at other points along the upper
courses of the river in this county. The general direction of
the stream northwest of Decorah is nearly parallel to the strike
of the strata, and for this reason the same beds and the same
general type of escarpments recur at all the numerous points
where cliffs are developed. Such variations as do occur in the
appearance of cliffs arise from the fact that in following the
windings of the river the cliff faces are sometimes parallel to
the master joints that cut through the limestone in an east-west
direction, and in other cases are at right angles to these joints.
The very impressive, regular and smooth surfaced wall (Fig. 8)
that rises sheer from the water’s edge, layer upon layer, at
Bluffton, coincides with a great joint face; while the more
picturesque cliff above the bridge (Fig. 9), less than a mile
away, and looking as if made up of massive, clustered columns,
owes its striking peculiarities to the fact that its trend is at right
angles to the joints. Weathering has eaten in along the joints,
widening them, dissolving and trimming off the angles, and leav-
ing the rounded, protuberant faces of the intervening blocks as
semi-cylindrical pilasters supporting the massive wall. At
Plymouth Rock, a few miles farther up the stream, there is
another great cliff parallel to that above the bridge near Bluff-
ton, and here, for the same cause, the same striking, columnar
features are developed (Iig. 10).

A short distance below Decorah the stream turns at right
angles to the course previously followed and flows in a direction
opposite to the dip. The beds below the Galena are quickly cut
through, one after the other, and each affects the width of the
valley and the character of the bluffs. Owing to the presence of

the friable Saint Peter sandstone, the valley widens out and the
slopes are less steep for a short distance above and below Free-

port. From section 9 of Glenwood township to the east county
line, the Shakopee and Oneota dolomites form bold steep cliffs
between which the river flows. At the mouth of Canoe creek,
in section 25 of Pleasant township, the channel has been cut to a
depth of thirty or forty feet in the Jordan sandstone, but the
Oneota limestone asserts itself in the castellated crags and
scarps that make up the greater part of the walls of the valley.
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The same type of topography, unaffected by the drift and
expressed in bold, precipitous, rocky cliffs due to preglacial
erosion, occurs along Canoe creek in Canoe and Pleasant town-
ships; and also along Bear creek in Highland township, from
above Highlandville to the county line. In this northeastern part
of the county the principal cliff-forming formation is the Oneota
limestone. There are numerous low cliffs of Galena limestone
along the gorges in the southern half of Glenwood township,
and the upper beds of the Galena form a vertical wall twenty-
five to thirty feet in hight in the banks of the Yellow river, near
the county line, in section 13, Bloomfield township.

Throughout the eastern portion of the county there are
occasional patches of typical, weathered Kansan drift on the
uplands, but there are extensive areas in which no drift is seen,
and the topography in general is that of the Driftless Area.
The drift here is so thin, so patchy, so given to appearing in
unexpected places, that, notwithstanding its inefficiency in
modifying the preglacial topography, and notwithstanding the
fact that over more than eight-tenths of the eastern half of the
eastern townships the loess rests directly on dark residual clays,
it is not deemed advisable to attempt to set off the driftless,
from the drift covered parts of the county by a definite line.

The Saint Peter sandstone forms a number of conspicuous
knobs, ridges and scarps in Highland, Hesper, Canoe, and
Pleasant townships. The deposit, though very friable, is insol-
uble, and, if not exposed to mechanical disintegration, will stand
indefinitely. One of the most conspicuous of the ridges occurs
in section 8 of Highland township. In this case, however, there
is a thin capping of the Platteville limestone on the highest
points. The slopes are steep, rising abruptly from a compara-
tively level area which coincides very nearly with the upper sur-
face of the Shakopee limestone. Practically the whole thick-
ness of the Saint Peter is included between the base and sum-
mit of the ridge. An escarpment of the sandstone sends out
very prominent and conspicuous salient in section 12 of Hesper
township (F'ig. 5). A few rods south of the Norwegian Lutheran

church in the northern part of section 3 of Pleasant township,
4
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there occurs a very characteristic sandstone ridge which rises
abruptly from the level region on the north to a hight of sixty
or seventy-five feet. Another equally good illustration of the
peculiar topograply, controlled by the Saint Peter sandstone,
is seen in the great ridge running through sections 14, 15 and 16
of the same township, northwest of Sattre. Some prominent,
conical knobs or monaduocks of Saint Peter are seen in section
21 of Pleasant township; while in Canoe township there are
many knobs and ridges and other conspicnous topographic forms
due to the presence of the Saint Peter sandstone. Some in the
southern part of section 13 deserve especial mention. Knobs
and ridges having the same structure and the same general
characteristics are found north of the state line, in Minnesota;
and it may be remarked that the presence of so many prominent
remnants of a sandstone as friable and as ready to yield to
mechnnical disintegration as the Saint Peter, would indicate that
the glacial ice which spread the scattered patches of drift so gen-
erally found in all of this region, was not very effective as an
agent of erosion. The Jordan sandstone of the Saint Croix
stage of the Cambrian affects but a very small area in Winne-
¢hiek connty and is not an important factor in controlling the
top rgraphy. Nevertheless, the stream valleys thal cut into the
eastern edge of sections 24 and 25 of Pleasant township and
section 25 of Highland township, present decided, though 1ow
vertical cliffs of the friable Cambrian sandstone.

The Shakopee and Oneota limestones are traceable in the
topography over extensive areas in the northeastern part of the
connty. Along the stream valleys they, together, form bold,
picturesque, vertical cliffs, as already noted; but in the inter-
stream areas the Shakopee gives rise to wide, nearly level
unbroken spaces which coincide with the upper surface of the
formation and surround the abruptly sloping hills of Saint Peter
sandstone. From the tops of some of the Saint Peter ridges the
spaces controlled by tlie dolomite may look like very broad, flat
bottomed valleys. The Shakopee limestone is capable of resist-
ing both solution and mechanical erosion quite effectively. On
the other hand the Saint Peter, when cut through by stream cor-
rasion, recedes rapidly on acconnt of the readiness with which it
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yields to mechanical wear. This wear is always greatest on the
steep slopes at the exposed edges of the body of sandstone; and
so the flat spaces referred to as determined and controlled by
the Shakopee are areas from which the sandstone has been pro-
gressively stripped off, down to the surface of the more resist-
ant, underlying formation.

The Platteville and Galena limestones produce their most
pronounced effects, topographically, along the stream valleys.
They yield quite readily both to corrasion and solution. Their
influence is not conspicuous in the surface configuration of the
interstream spaces, except so far as they are responsible for the
conntless numbers of sink holes which occur in the eastern part
of the area of their distribution, in a region where the drift
mantle is comparatively thin.

The beds of the Maquoketa stage occupy a much larger area
in Winneshiek county than any other formation of the indurated
rocks, and throughount the greater part of this large arca there
are no very marked topographic features due to the presence
of this formation. The beds, though much more indurated than
the Maqguoketa of Dubuque county, break down quite generally
under the effects of weathering, and so cliffs, knobs or ridges of
the Maguoketa stage are exceptional. Furthermore, the
Maquoketa area has been covered with a comparatively thick
mantle of drift which has modified and concealed to a large
extent the effects of preglacial sculpturing of fhe bed rock.
About the middle of the formation, however, there is in this
county, as there is in Fayette, a series of hard, crystalline,
dolomitic beds, the Fort Atkinson limestone (I'ig. 12), forty
feet in ageregate thickness, which gives rise to some conspicuons
ridges and escarpments. The best example of the effect of the
Fort Atkinson beds is seen in the high prominence on which
stand the old buildings of the fort at the town of Fort Atkinson.
The platform on which the village of Festina iz huilt is held up
by the Fort Atkinson limestone, and a very marked escarpment
(Fig. 1) facing the small stream valley southwest of the village
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Fig. 1- Steep slopes due to the Fort Atkinson limestone, seen along a small valley
southwest of Festina, Washington township.

is due to the same formation. Along Ten Mile creek, in sections
7 and 18 of Madison township, there are some very unusual
topographic forms. Here is found a unique and wholly unrelated
assemblage of hills, prominent salients and steep slopes, rising
from the narrow valley, and all constructed of the more shaly
beds of the Maquoketa. Some of the hills stand well above the
general level of the surrounding country, being remnants of
strata once more widely distributed, remnants which, for some
cause, have escaped the processes of denudation which brought
the surrounding country to its present level. At present no
explanation of the p-culiar character and complete isolation of
this strange bit of topography can be offered.

The Niagara limestone controls the character of the surface
forms in the southeastern part of Washington township. In
sections 35 and 36 the Niagara rises in a broad plateau 250 feet
above the platform of Fort Atkinson limestone on which the
village of Festina stands. Southwest of Festina, about on the
line between sections 23 and 26, there is a point which rises even
higher than the plateau to the south. This is part of an exten-
sive mass or ridge of Niagara which, on its western side, runs
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out into a series of bold and prominent salients facing the valley
of the Turkey river in sections 26 and 27. A large isolated cone
of Niagara in the western edge of section 35 is but another
example of the charactevistic topography controlled by the
Niagara in this part of Washington township. There is another
very prominent conical hill of this formation west of Festina,
about on the Jine between sections 22 and 23 (I'ig. 13). This
cone stands apart from the other uplands of the Niagara, over-
looking the Jower plain which stretches away to the north, and
is the most northerly outlier of this formation ohserved in lowa.
A long, elliptical hill in scctions 28 and 33, with an clevation of
200 feet above the river valley, ix the only marked bit of topo-
graphy dependent on the Niagara, observed on the west side of
the Turkey river.

Tliere are sowe quite pronounced topographic features in the
western part of the county, due to the Devonian limestone. In
this region the Devonian overlaps on the Maquoketa. Beginning
in the southwest corner of Fremont township and traversing the
western edge of Orleans, are well defined, sinuous escarpments
of Devonian, rising with convex, rounded slopes to a hight, in
places, of fifty feet above the plain occupied by the more shaly
underlying formation. In sections 1 and 12 of Jackson town-
ship there are some featurcs characteristic of many of the hills
around Fort Atkinson. Two nearly parallel and horizontal
belts of rock (Fig. 16), due to the outcropping of harder ledges,
appear on the slopes about twenty feet apart vertically. The
upper one is the outerop of dolomitized Devonian, the lower is
produced by the uppermost Jedges of the Fort Atkinson lime-
stone belonging to the middle of the Maquoketa.

The effects of the Pleistocene deposits on the topography are
much less in Winneshiek county than in parts of Towa covered
with a heavier mantle of drift. A comparatively small area in
the western part of the county is occupied by drift of the Towan
stage. The remainder, and much the larger part of the county,
so far as surface configuration is determined by Pleistocene
deposits at all, shows the characteristic features of what has
been called the Lioess-Kansan topography. This type of surface
is thoroughly drained and is carved by storm waters into an
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intricate system of branching ravines with well rounded inter-
vening ridges. On the uplands, outside the influence of the
drainage courses, topography of the Loess-Kansan type is well
illustrated throughout the greater part of the southeast quarter
of Winneshiek county. The type is especially well marked on
both sides of the railway between Castalia and Ossian. Another
area of the same character embraces practically all of the town-
ships of Hesper and Burr Oak with adjacent parts of Highland
and Fremont.

The line between the Loess-Kansan and Towan areas is very
irregular and does not admit of ready deseription. The very
erratic and curiously lobulate character of the margin of the
Towan ice sheet is well exemplified in this county. Beginning on
the west side of the Turkey river at the point where-this stream
passes into Fayette county, the Iowan border line follows the
river northward almost to Fort Atkinson. It passes a short dis-
tance west of the town named and thefi bears northward to
Spillville. East of Spillville there is a short, broad lobe of Towan
which pushes southeast almost to Calmar, from which point the
fowan boundary passes around west of Conover, and thence
northeastwardly to the southeast corner of section 35, Madison
township. F'rom the point last named the line extends northwest
for a distance of twelve or thirteen miles when, near the middle
of section 32, Orleans township, it makes a sharp curve and
returns southeastwardly, parallel to its former course, to near
the southeast corner of section 12, Lincoln township. Here,
curving sharply to the northwest for a short distance and then
looping back so as to form two small lobules of Iowan, it finally
reaches a point near the northwest corner of section 35, Orleans
township. With another very sharp curve the line turns to the
southeast, which course it follows with but little deflection for a
distance of about seven miles, to near the center of section 3,
Madison ; and then changing abruptly to the northwest it follows
a rather simple, sinuous course of thirteen or fourteen miles to
the west county line, in section 30 of Fremont. West of this line,
the peculiarities of which will be best appreciated by reference
to the map of Pleistocene deposits, the surface, so far as it is
controlled by the drift, is characterized by the gentle undulations
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of the uneroded, youag Towan till. The surface remains to-day
essentially as it was left when the ice of the Iowan stage disap-
peared from the region. There has been no general erosion of
the surface since; no loess has been deposited; there are many
large, granite bowlders strewn over the area; where the Towan
ice deposited sufficient drift, the pre-Towan topography is com-
pletely obscured; where the load carried and deposited by the
1ce was small, the effects of pre-lowan, and, in some cases, of
preglacial, erosion are still manifest. The escarpments of
Devonian limestone in Orleans township, for example, are fea-
tures of the surface due to rock sculpturing before the coming
of the earliest ice, features which were not masked or destroyed
by either of the drift sheets or by both combined. Another case
of the same kind is seen north of the center of section 21 in this
same township, where some steep hills are controlled by the
cherty dolomite of the I'ort Atkinson beds.

As usual, within the Towan area and near its margin, there
are many of the peenliar topographic forms called paha by
Mecfree. These are loess-covered knobs or hills rising out of the
Towan plain and usually containing no Lowan drift. As examples
there may be noted a chain of paha, blending in places into a
practically continuous ridge, stretching across the north side
of section 33, and another parallel chain a short distance north,
in the adjacent section 28, Orleans township. The most sym-
metrical of these forms is a small, beautifully rounded paha
which stands alone in the southeast corner of section 36, Sumner
township.

There are some topographic features due to comparatively
recent shifting of the mantle rocks which deserve attention.
Throughout that part of the county lying east of the Towan
margin, there are evidences of a time of active aggradation of
the small valleys, during which all were filled to a greater or
less extent with clays and more or less angular rock fragments,
some to depths of fifteen or twenty feet. The effect was to ren-
der the bottom of the vallevs broadly concave, a feature that still
persists 1n many instances. Quite recently, however, the drain-
age waters have been cutting deep trenches in the deposits
referred to, and practically all the smaller valleys and upland
sags in the surface show the effects illustrated in figure 2.
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Fig.2—Re erosion of an aggraded valley in the northeast quarter of section 21, Glen-
wood township.

‘When the county 1s looked at as a whole, there are a few
topographic features of commanding importance. One of these
is the Cresco-Calmar ridge to which reference is made in the
Introduction. It is followed by the line of the Chicago, Mil-
waunkee and Saint Paul vailway as it crosses the county on the
way from Postville to Cresco. The Lighest point of the ridee
in Winneshiek, 1269 feet above tide, is reached at Ossian. The
crest of the ridge formns a watershed, northeast of which lies the
drainage basin of the Upper Iowa or Oneota river, another sur-
face feature on a large scale, which may be taken as a single
geographic unit.  On the same side of the ridge, in the southeast
corner of the county, is a small area which forms part of the
Yellow river basin. Southwest of the ridge lies the broad basin
of the Turkey viver.

Following isa list of elevations above sea level, taken along the
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ridge from Postville in Allamakee county to Cresco, Bonair and
Lime Springs in IHoward :—Postville 1195, Castalia 1245, Ossian
1269, Calmar 1257, Ridgeway 1209, Cresco 1300, Bonair 1309,
Lime Springs 1246. Decorah, in the valley of the Upper lowa,
has an elevation of 875 feet, the Upper Towa at the east county
line, 760 feet. The highest point noted in the county occurs a
short distance west of Hesper, with an elevation of 1360 feet.
The maximum relief in Winneshiek county is about 600 feet.

DRAINAGE.

The drainage of the county is divided into two svstems by the
(Cresco-Calmar ridge. A little more than two-thirds of the sur-
face lies northeast of the ridge and is drained almost wholly by
the Upper Towa or Oneota river. From the northwest corner of
the county the general course of the master stream is parallel
to the ridge and at an average distance of about eight miles from
the crest. From Decorah to the Allamakee county line the direc-
tion is nearly at right angles to that previously followed. The
ridge on which Hesper is located constitutes the northeastern
rim of the basin drained by the Upper Towa. The two ridges are
about cqually distant from the axial stream; their sides are
drained by a number of small creeks, none of which, under
ordinary conditions of precipitation, attain any considerable
importance. Canoe creck, which drains the larger part of Canoe
and Pleasant townships, is the largest stream in the county
tributary to the Upper Towa. Nearly the whole of Highland town-
ship 1s drained by the initial branches of Bear creek, which
becomes a stream of some importance hefore its confluence with
the Upper Towa in Allamakee county. Of the remaining streams
on the north side of the basin Pine creek and Silver creek, which
gather the storm waters from Burr Oak township, are most
deserving of mention. South of the main river there are Ten
Mile creek in Madison township, Trout creek draining Spring-
field township and the southern part of Decorah, and another
Trout creek which drains most of Glenwood township and the
northern part of Frankville. Altogether the tributary streams
on both slopes of the Upper Towa basin are small. Most of them
are intermittent, all have steep gradients in some parts of their
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courses and hence are found carrying destructive torrents on the
occasion of heavy rainfall. During periods of drought the steep,
stony beds are dry. Throughout all of this region the drain-
age is mostly underground. In times of normal precipitation
the water quickly disappears from the surface, descending
through countless sink holes, and in other ways, to passages in
the much shattered and jointed nnderlying limestones. So much
of this water as finds its way to the river emerges again in the
many springs for which the valley is noted. The numberless
terminal twigs of the upper branches of the Yellow river are
spread out, fan-like, over the greater part of Bloomfield, and
the southern sections of Frankville township, and carry off the
surface waters from this small basin in the southeastern part of
the county.

A narrow strip, embracing a few sections of land along the
northern edge of Highland and Hesper townships, lies beyond
the north rim of the Upper Towa basin and drains into the Root
river system in Minnesota. Southwest of the Cresco-Calmar
ridge the surface is drained by the Turkey river, which flows
almost parallel to the upper course of the Upper Towa and, like
the Upper Towa, has few tributaries of any importance in Win-
neshiek county. Practically all of Jackson township and the
western part of Summer present the characteristic topography
of the typical Iowan drift plain. There has been no erosion, and
drainage is effected by the flow of surface waters along very
broad, shallow sags, products of glacial moulding and not of
erosion, which here fake the place of definite stream courses.

STRATIGRAPHY.
Geographic Relations of the Strata.

Winneshiek county, as already noted, has a greater number
of geological formations than any other county in the state; and
owing to the fact that the drift mantle is thin or wholly absent
along, or near to, the main drainage courses north and east of
the Cresco-Calmar ridge, the rock exposures in this part of our
area are numerous and in the main satisfactory. The greater
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number of the formations have their outerops in the north-
eastern part of the county. All the exposures from which our
knowledge concerning six of the geological units recognized
among the indurated rocks of this area is derived, are grouped
in Highland, Hesper, Canoe, Pleasant, Glenwood, and Decorah
townships. Two more formations, the Galena and the Maquo-
keta, have outerops within these same townships, and so the
remaining fourteen townships add but two additional units to
the list, the Niagara and the Middle Devonian limestones.

Residual cherts and the dark, tough residual clays, called geest
by MecGee, are bhest developed in the eastern townships where
the drift is thin or never was deposited. In the western part of
the county the residual materials, which constituted the pre-
glacial soils, were either scoured away by the earlier ice sheet,
or were covered and concealed by the load of detritus which it
carried and deposited. Kansan drift and loess, as surface
deposits, are seen only east of the very irregular line which
marks the border of the lowan; the Iowan drift is thin, scarcely
ever seen in vertical sections, and is limited, geographically, to
the western portion of the county. Along the valley of the Upper
Towa or Oneota river below Decorah there are extensive valley
trains and terrace deposits, some belonging to the time of melt-
ing of the Kansan ice, some of mueh later age to be correlated
with the Towan.
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SYNOPTICAL TABLE.

GROUP SYSTEM SERIES STAGE FORMATION
: A
Recent Allavium.
Iowan loess.
_ Pleistocene _ fowan _lowan sand terraces.
Cenozoic . Glacial Iowan drift.
Post-Kansan loess.
| - Buchanan gravels.
ansan Kansan gravel terraces.
Kansan drift.
Residual materials, Geest.
- ‘I - _| _
Middle
Devonian Devonian |__(Tedar V_a_]l_e_y Lithographic limestone,etec.
| Wapsipinicon i Up.Davenport limestone.
Silurian | Niagara Hopkinton | Hopkinton limestone.
L Brainard shale.
| Ft. Atkinson limestone.
Maquoketa — Seoae
Trenton Clermont shale.
Elgin shaly limestone.
Galena Galena limestone.
Ordovician T D (Greer
Paleozoic Platteville ecorah (G'reen) shale.
Platteville limestone.
e Glenwood shale
Saint Peter e
¢ ai | | saint Peter sandstone.
i T amaer  |= -
| anadian Lower . Shakopee limestone.
| Magnesian _
limestone of | New Richmond sandstone.
| Qwen Oneota limestone.
' Cambrian ! Potsdam | Saiot Croix Jordan sandstone.

New Names Used in the Synoptical Table—In the foregoing
table some new names are nsed. The reasons for their introduc-

tion will appear in connection with the discussion of the indi-
vidual formations to which they apply. The term Post-IKKansan
Loess is used for an old, altered loess deposit which lies on the
Kansan drift, but is much older than the better known and
more widely distributed lowan loess. This old loess has been
noted by Shimek in some recent papers, but this is the first time
1t has been recognized in these reports. The Hopkinton stage
of the table is the same as the Delaware stage of earlier reports.
Delaware, as a name for a geological formation, was preoccu-
pied, having been used by Professor Orton for a member of the
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Devonian system of Ohio, in 1878, and the term, Hopkinton, is
here substituted for it as a designation for the phase of the Sil-
urian represented in Delaware county, Towa. The formation is
well illustrated in the bluffs and quarries near Hopkinton. The
unique development of the Maquoketa in Fayette and Winne-
shiek counties, as will appear from the general description of
this formation in pages following, requires the use of four terms
to denote the several units into which it is naturally divided in
this part of Towa. The persistent body of shale hetween the two
parts of what has generally been called the Trenton limestone,
is named Decorah shale from the city in which it is typically
developed. Heretofore it has been recognized as a distinet
geological unit under the name “‘ Green Shales’’, first applied to
it by the geologists of Minnesota. The term, Platteville, has
recently been proposed by Bain to denote the lower part of the
assemblage of strata for which the terni, Trenton limestoue, has
been so generally used by Wisconsin, Minnesota, and Iowa
geologists. The body of shale between the Saint Peter and
Platteville, deseribed as the ‘‘Basal Shale’ in earlier reports
and supposed to represent the initial phase of the Trenton
series, 1s developed to a thickness of fifteen feet in Glenwood
township, anc¢t there shows streaks and bands of sand which
indicate relationship with the Saint Peter sandstone. The three
units which in the earlier reports on the geology of Wisconsin
and Towa have been grouped under the single term of T.ower
Magnesian limestone, or Oneota limestone, are here recognized
as sufficiently distinct to deserve separate names, and, following
MceGee and Bain, the term Oneota i1s limited fo the lower
division, and New Richmond and Shakopee are used for the other
two units with the limitations given to them in the later reports
on the geology of Minnesota. Owen’s original name, the Lower
Magnesian Limestone, which has so long been used and is so
universally known among geologists, is tentatively retained for
the stage represented by these three distinet units. This will
oceasion no confusion, and may be allowed to stand until some
acceptable geographic term has been proposed as a substitute.
All the other names in the table have been used in earlier reports.

Four systems of indurated rocks, the Cambrian, Ordovician,
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Silurian and Devonian, are represented in Winneshiek county.
Three of these, however, the Cambrian, Silurian and Devonian,
are not here developed with any degree of completeness; the
beds belonging to each are, in the aggregate, very thin, and the
areas which they respectively occupy are relatively small. The
main body of rocks in the area under consideration belongs to the
Ordovician. The total thickness of the Ordovician sediments 1s
more than 800 feet; the aggregate thickness of the other three
systems, so far as they are developed within the limits of the
county, does not exceed 300 feet.

CAMBRIAN SYSTEM.

Potsdam Series.

JORDAN SANDSTONE.

The Jordan sandstone, the upper member of the Saint Croix
stage of the Upper Cambrian, is confined to two small areas in
the eastern edge of the county. One of these is in the valley of
Bear creek, in the eastern part of section 25, Highland town-
ship. For about one-fourth of a mile west of the county line
the npper twenty or thirty feet of the Jordan is exposed at the
base of the bluffs which rise from the edge of the water on the
south side of the creek. On the north side of the valley the
bluffs are some distance from the <tream, the slopes are com-
paratively gentle, and the beds are largely concealed with rock
waste and sod; but at one point, in the southeast quarter of the
northeast quarter of the section named, the wagon road has cut
into, and exposed the sandstone. In the lower part of the expos-
ures the formation is composed of coarse, friable, quartz sand,
without very definite bedding,imperfectly cemented,and dull and
dingy in color. Higher up there are beds of sandstone alter-
nating with limestone or dolomite, and there are other beds con-
sisting of clean quartz sand, with grains well rounded and water
worn, embedded in a calcareous matrix. These last beds con-
stitute the ¢‘calcareo-siliccous oolite’” referred to by Owen in
his ‘‘Report of a Geological Survey of Wisconsin, lowa, and
Minnesota”’, pages 49 and 52. They are limited to a zone of about
twenty feet immediately below the overlying Oneota magnesian
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limestone, and represent the somewhat gradual transition from
conditions favoring the accumulation of sandstone to the deeper,
clearer, more quiet seas in which the formation of limestone
became possible. At Quandahl, about a fourth of a mile east of
the county line, the purely sandstone phase of the Jordan is
exposed for a thickness of thirty feet. Owing to the fact that
the valley of the stream descends rapidly to the east while the
beds have a slight dip to the west, only a few feet of the sand-
stone below the transition beds are seen at this locality in Win-
neshiek county. In reality the strata in this part of the county
have a northerly, as well as westerly dip. There are many
springs along the south side of the valley of Bear creek in this
immediate vicinity, but none on the north.

The second exposure of the Jordan sandstone occurs in sec-
tions 24 and 25 of Pleasant township. The upper fifty feet of
the sandstone, including the transition beds, are exposed in the
bluffs of the river, near the county line, in the northeast quarter
of the northeast quarter of section 25 of the township named.
The river bluffs here are simply an extension of the bluffs on
the north side of the valley of Canoe creek, for at the point
where the river receives the tributary, it turns so as to flow for
a short distance parallel to the course of the smaller stream. The
beds here dip strongly to the west, and in consequence the sand-
stone disappears in the bluffs of Canoe creek a short distance
above its mouth. Exposures of the Jordan extend up the valley
of the small stream that traverses section 24, almost to the cen-
ter of the section, where, owing to the increasing hight of the
valley and the westward dip of the formation, the sandstone
passes out of sight beneath the basal ledges of the Oneota. The
characteristics here are the same as in the valley of Bear creek.
The Jordan sandstone has no economic significance; it has fur-
nished no fossils in this county; it adds no special feature to the
topography.



64 - ORDOVICIAN SYSTEM.

ORDOVICIAN SYSTEM.

Canadian Series.
ONEOTA LIMESTONE.

The Jordan sandstone, described above, is the upper part of
the Potsdam of the earlier writers on the geology of Iowa and
Wisconsin, the upper part of Owen’s ‘‘lower Sandstone’’, the
upper part of the ‘‘Saint Croix Sandstone’’ of the more recent
reports on the geology of Minnesota and Iowa. Between the top
of the Jordan and the base of the Saint Peter sandstone there
lies an assemblage of beds, mostly dolomites, all of which were
included by Owen in his ‘““‘Lower Magnesian Limestone.”” The
term, Lower Magnesian Limestone, has been used in the same
sense in which it was used by Owen in later works by Hall,
White, Chamberlin and many others. The fact that the forma-
tion described by Owen under the designation noted was, in
places, divided into three distinet units by the interpolation of
a thin deposit of sandstone between an upper and a lower body
of magnesian limestone, seems to have been overlooked by the
earlier geologists. This arenaceous member, however, varies
greatly in thickness, and in some cascs it appears to be entirely
absent; but when it is present it is the practice, in recent litera-
ture, to follow the Wisconsin and Minnesota geologists and call
it ““The New Richmond Sandstone.”” The body of dolomite
between the New Richmond and the Saint Peter formations has
been named ‘‘The Shakopee Limestone’ in the geological
reports of Minnesota, while MecGee has proposed the name
“Oneota Limestone’” somewhat indefinitely, but apparently for
the heavy deposits of dolomite lying between the Jordan and
New Ilichmond sandstones. [t is true that in his table of for-
mations in the region covered by his memoir on 1'he Pleistocene
History of Northeastern Lowa, on page 334 of the Eleventh
Annual Report of the United States Geological Survey, Part 1,
McGee uses the term, Oneota, as the equivalent of all the form-
ations between the Potsdam and the Saint Peter, hut McGee’s
Saint Peter is not the Saint Peter of Owen or of authors gener-
ally who have written on the geology of {his part of the Missis-
sippt valley. On page 332, and elsewhere in the work cited, he



ONEQTA LIMESTONE. . 65

extends the Saint Peter downwards so as to make it include the
Shakopee and New Richmond formations, thus leaving only the
lower member of the old ‘‘Lower Magnesian Limestone’’ to
which the term Oneota was applied.

The Saint Peter sandstone, as defined by Owen, is a natural
and consistent geological unit sharply set off from the beds both
above and below it. It has nothing genetically or structurally in
common with the Shakopee limestone on which it rests, nor has
it anything more than the fact that it is composed of quartz sand
to ally it to the New Richmond. Accordingly, in the recent
reports on the Geology of Iowa, the term Saint Peter has been
restricted to the definite and characteristically individual body
of sandstone to which it was originally applied by Owen. At the
same time, owing to the inconstancy of the New Richmond, its:
frequent entire absence, and the consequent occasional blending
into one of the two bodies of dolomite between which it normally
lies, McGee’s term Oneota was extended to make it the exact
equivalent of Owen’s ‘‘Lower Magnesian Limestone.”” In Win-
neshiek county, however, as well as in many other portions of
the area over which it is distributed, the New Richmond sand-
stone i3 very persistent, and in some places it attains a thick-
ness entitling it to recognition as a distinet stratigraphic unit.
For which reasons, as well expressed by Bain in his report on
the Zinc and Lead Deposits of Novthwestern Illinois, Bulletin
No. 246, U. S. Geological Survey, page 18, ‘It seems well to go
back to McGee’s definition so far as restricting Oneota to the
lower or main dolomite is concerned, and to adopt the Minne-
sota terms, New Richmond and Shapokee, for the upper beds.””
I'ollowing this suggestion, the term Oneota is here used to
denote the great body of dolomite lying between the Jordan and
the New Richmond sandstones. Thus limited, the Oneota lime-
stone has a thickness in Winneshiek county of 150 feet. For
thirty or forty feet above the base of the formation the dolo-
mite is evenly and regularly bedded, is light buff in color, of
fairly uniform texture, is easily shaped by the art of the stone
cutter and may be obtained from the quarry in blocks of almost.
any desired dimensions ranging up to thirty inches in thickness.

5
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The exposures of this quarry horizon in Winneshiek county are
not numerous. The beds are seen in the bluffs facing the valley
of Bear creek from Highlandville to the county line. Near the
mouth of Canoe creek, in section 25 of Pleasant township, the
beds are scen above the exposures of the Jordan sandstone, and
from the east line to beyond the center of section 24 of the town-
ship last named, there are outerops of the same horizon. The
best exposures of the Oneota quarry beds in Towa are to be
found along Bear creek and its branches in Allamakee county.
At Highlandville, a few rods above the north bridge over Bear
creek, the upper layers of the quarry beds are seen at the level
of the stream. North of the village the higher portion of the
Oneota limestone is exposed in a series of bold, vertical cliffs, a
part of the system of picturesque scarps and towers and castles
which crown the sides of the valleys, with practical continuity,
from this point to the Mississippi river. The exposed portion
of the limestone begins at the top of a steep talus slope, seventy-
five feet above the level of the stream. The rock is a hard buff-
colored, vesicular, crystalline dolomite, lacking uniformity, how-
ever, with bedding planes largely obscured or completely oblit-
erated, and presenting an appearance of solidity and massive-
ness. It tends to break into shapeless pieces owing to lack of
lamination or bedding planes. No fossils were observed. About
ten feet above the base of the cliff there is a band, twelve to
fourteen inches in thickness, characterized by numerous lens-
shaped vesicles lined with drusy quartz. The vesicles are so
arranged as to fall in definite horizontal planes and, at the same
time, in vertical columns. Those in one plane are separated
from the next above ov below by lamin® from one-eighth to one
fourth of an ineh in thickness. Tkis vesicular zone is continuous
for a distance of forty or fifty feet, when it runs into the hillside
and disappears. The hight of the cliff is about thirty feet. Above
the vesicular laver the rock is more homogeneous and crystal-
line, and more resistant to the weather, than near the base of the
exposure. There are some bands and scattered nodules of chert
irregularly distributed through the limestone. The more crys-
talline parts of the deposit would make a good grade of lime.
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In its distribution the Oneota is limited to the cdeeper valleys
in Highland, Pleasant, and Glenwood townships. Exposures in
Hichland township occur along the north branch of Bear creek,
beginning near the southwest corner of section 9; and along
Bear creek itself there are many castles and cliffs of this for-
mation. from the center of section 29 (Fig. 3) to the Allamakee

Fig. s—Casties of Oneota limestome near the center of section 29, Highland township.

county line. In Pleasant township, in section 26, near the village
of Canoe, there are characteristic cliffs of Oneota, among the
best to be seen in the county. From this point exposures occur
along Canoe creek to its confluence with the Upper Towa river.
The valley of the Upper lowa is bordered by mural cliffs of this
lower limestone in sections 25, 35 and 36 of Pleasant township,
and in secfions 2 and 3 of Glenwood. South of the Upper Iowa
the only exposures of Oneota noted occur along the small valley
in sections 2, 3, 11, 12 and 13 of Glenwood township.
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NEW RICHMOND SANDSTONE.

Like the Oneota formation, the New Richmond sandstone is
limited in its distribution in Winneshiek county to Highland,
Pleasant and Glenwood townships. One of the best exposures
of this sandstone occurs on the north side of the road, a few
yards west of the wagon bridge crossing a small stream east of
the center of the northwest quarter of the northwest quarter
of section 13 in the township of Glenwood. West of the
exposure the road ascends with a steep grade and in a short dis-
tance rises through the whole thickness of the Shakopee and
Saint Peter formations and up into the Platteville limestone.
Down the creek a short distance are picturesque precipices of
the cliff-forming Oneota. At this point the New Richmond has
a thickness of twenty-five feet. Unlike the Saint Peter sand-
stone, it is regularly and evenly bedded in comparatively thin
courses, the courses ranging from two inches to nearly two feet
in thickness. The surface of many of the layers is beautifully
ripple marked. The whole formation is quite ferruginous,
although in some of the thicker layers the iron staining is con-
fined to an inch or two next to the upper and lower surfaces,
while the middle portion of the beds is comparatively clean and
white. The beds near the bottom are thinner and softer thau those
near the top of the exposure. Owing to cementation by deposi-
tion of dissolved silica in the interstices of the original layers of
sand, some of the beds are quite hard, almost quartzitic. Frag-
ments from all the beds sparkle in the sunshine in a character-
istic way, due to the fact that, even in beds which are yet quite
friable, all the sand grains have suffered secondary enlarge-
ment. Tach grain became a nucleus around which silica was
deposited from solution, and the new growth assumed the crys-
talline form, with regular crystalline facets. The myriads of
such facets catch and reflect the sunlight, giving rise to the
peculiar sparkling which distinguishes the New Richmond from
all the other sandstones of Towa. It is true that other sand-
stones exhibit this same peculiarity, but on a very small scale
and in an exceedingly feeble way as compared with the New
Richmond. The upper, thicker, harder beds, at the locality
under consideration, show the effects of the secondary growth
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of sand grains more perfectly than the softer, thinner beds
below. In the valley of Village creek and along the other
streams in the central and eastern part of Allamakee county,
the New Richmond shows the characteristics caused by second-
ary enlargement even better than they are shown in Winneshiek.

There are good exposures of the New Richmond in the dry
bed of an intermittent stream, a few rods southwest of the
locality in section 13, Glenwood township, deseribed above. Here
the water has cut around masses of the sandstone, which show
ve-t' =1 faces six or eight feet in hight (Fig. 4). In the bed of

Fig. 4-Exposure of New Richmognd sandstone in the northwest quarter of the north-
wiow wuader o Section 13, Glenwood township.
o small stream, east of the road, sonth of the center of section
33, Pleasant township, there is another typical exposure of the
New Richmond sandstone. For some distance the sandstone
forms the bottom of the channel, but near the line passing east
and west through the center of the section it is eut through, and
th» water flows over the upper surface of the Oueota dolomite.
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There is a thin shaly parting between the Oneota and the New
Richmond. In the bottom and sides of the little stream channel
the whole section of the sandstone is here well disclosed. As
usual, it is very ferruginous, it is evenly bedded, ripple marked
surfaces are common, and the effects of secondary enlargement
of the sand grains are quite well displayed. Abouf the middle of
the section there 1s a calearcous or dolomitic band, four feet in
hickness, which weathers very rapidly. It is composed, in large
part, of layers in which there is a relatively small amount of
clean, clear, quartz sand embedded in a calcareous matrix. The
resemblance to some portions of the transition beds between the
Jordan sandstone and the Oneota, 1s quite exact. Commingling
and interbedding of arenaccous and calcarcouns layers oceur
toward the top of the sandstone, making a gradual transition
from the New Richmond to the overlying Shakopee. There are
good gections of the New Riclimond on the north side of the
small stream valley passing through the southwest quarter of
section 10, Pleasant township.

There are numerous other exposures of the New Richmond
sandstone in the county, most of which have been brought to
light by the wash and wear along the public roads. Not very
many of them, however, show the characteristics and thickness
of the formation very satisfactorily. One near the village of
Canoe, not far east of the center of the southeast quarter of
the southeast quavter of section 27, Pleasant township,
exhibits the pecularities due to secondary enlargement of the
constituent grains rather better than most of the other outerops.
Probably the most westerly exposure of this sandstone is that in
the southwest quarter of the northwest quarter of sec-
tion 30, Pleasant township. In Highland township there are
exposures of New Richmond as far west as the center of section
30, but these are fully one-fourth of a mile east of that noted
in the next township south. Nortu of Highlandville the New
Richmond crops out at numerous points as the road ascends and
descends the hills and the line of rolief intersects the plane in
which the sandstone lies. Of these the one near the northeast
corner of the southeast quarter of the northeast quarter
of section 21, shows the beds most perfcetly. Tlhe evposures
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near the center of szction 30, Highland township, show a fairly
good section of New Richmond, twenty feet in thickness. Iere
are all the usual characteristics of thin even beds with ripple
marked surfaces and the others noted above. Toward the top the
sandstone is interbedded with eherty limestone.

SHAKOPEE LIMESTONE.

The Shakopee linestone has essentially the same distribution
as the Oneota and the New Richmond. Outside of the townships
of Iighland, Pleasant and Glenwood there are a few exposures
in the valley of the Upper Towa, in section 12 of Decorah town-
ship. In general the Shakopee resembles the Oneota in color,
texture and composition. verywhere it 18 dolomitic or strongly
magnesian. In some cases, however, it is lighter in color, softer,
less granular, less crystalline than the Oneota. It has no beds
capahle of furnishing a very desirahle grade of quarry stone,
and few that can be recommended for the manufacture of lime.
On the whole it shows less tendency to form scarps and cliffs;
it is more frequently rounded off into slopes covered with rock
waste; owing to lack of cliff-forming qualities, good natural
sections are very rare. In thickness it varies from fifty to eighty
feet. The base of the Shakopee is not very sharply defined for
the reason that, through a thickness of several feet, there are
calcareous beds interstratified with beds of sandstone, or the
limestone layers are composed of quartz sand embedded in a
calearcous matrix. On the other hand, at the top of the Shak-
opee, in at least one instance—namely, a short distance west of
the center of section 21, Glenwood township—the transition to
the Saint Peter is made through a series of thin alternating cal-
careous and arenaceous layers.

In the bed and banks of a dvy gully, where it is crossed by a
bridge in the northwest quarter of the northeast quarter of
section 27, Glenwood township, there are exposures which show
the following succession of strata:
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FREET. INCHES

9 T'hin bedded dolomite, rather soft, non-crystalline. .. 2

8 Dolomitic bed crowded with the peculiar problematic

fossil which, in the report on Allamakee couanty,

was referred to Hall’s genus Cryptozoon .......... 1 2
7 Thin bedded, soft, earthy limestone................ 3
6 Soft, yellowish, earthy limestone in irregular layers,

containing some specimens of Cryptozoon...... ... 2
5 Thin band of shale................... e 1
4 Sandstone, some of it quite hard, almost quartzitic in

places, not uniform................ e e . 3
3 Bluish green shale............co00h cveiiaa oL 6
2 Gray, porous, calcireousrock showing numerous

small cavities about the size of sand grains. .... . 2
I Arenaceous shale...... ......... . o i il 1

Numbers 1 to 5 of the above section constitute part of the beds
of transition from the New Richmond to the overlying dolomite.
Beds 6 to 9 belong to the Shakopee. The peculiar structures
referred to the genus Cryptozoon, which oceur in Nos. 6 and 8,
are quite characteristic of this lower part of the Shakopee in
northeastern Iowa and the adjacent parts of Wisconsin and
Minnesota. Each colony is made up of superposed, broadly and
gently arching laminae, while cach lamina is ornamented on its
npper surface with nomerous contignons monticules which vary
in different colonies from half an inch to two inches in diameter.
Some of the colonies attain a large size, measuring six to eight
feet in length and width and more than a foot in thickness. The
general appearance is that of gigantic stromatoporoids.

Frosion by the wet weather stream which carries off storm
waters from the little valley followed by the road in the west
half of the southeast quarter of section 16, Glenwood town-
ship, has revealed the Cryptozoon bed, No. 8 of the foregoing
section, and 1n the hillside, twenty to thirty feet higher are out-
cropping, thick ledges of hard eryvstalline dolomite in which are
many pockets of caleite. Farther up the slope there are unsatis-
factory exposures of the Saint Peter sandstone, but the Shak-
opee beds above and below the hard outeropping ledges just
mentioned, are concealed by the mantle of wuste.

The Shakopee limestone, with an indicated thickness of eighty
feet between the base of the Saint Peter and the top of the New
Richmond, is exposed in small isolated patches along the state
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line road, on practically the north line of section 8, Highland
township. The same thickness is indicated between outcrops of
the two sandstones in seetions 24 and 25 of the same township.
In the mnorthwest quarter of the northwest quarter of
section 13, Glenwood township, tliere is only fifty feet of vertical
space for the Shakopee between the two sandstones cropping
out on the eastward facing hill slope, and in section 10 of
Pleasant township the Shakopee appears to be reduced to even
less than fifty feet in thickness. The formation is indeed quite
variable in all of its characteristics.

SAINT PETER SANDSTONE.

The Saint Peter sandstone is one of the most consistent and
most easily recognized of all the geological formations in Towa.
Normally it is made np of clean, transparent, well rounded and
polished grains of guartz. Owing to the almost universal pres-
ence of a small amount of iron oxide in this sandstone in Winne-
shiek county, the color here is red, yellow or brown instead of
the pure white, which prevails in the absence of any staining
agent.  Cementation is imperfect.  Cohesion 1s so feeble that
the deposit max be dug into with pick and spade quite as easily
as 11 the case of some mantle rocks. Specimens collected for the
musemn are likely to crnmble into loose grains of sand before
reaching their destination. There is no definite lamination or
bedding; the whole deposit, in many instances, may be looked
upon as a single, homogeneous, massive hed of =and that was
laid down without break or interruption hetweeu the beginning
and the end of the process. Oceasionally there are obscure indi-
cations of bedding planes at intervals of ten or fifteen feet,
but there is no sueh division into definite layers as may be seen
m the thin-bedded, ripple-inarked New Richmend. Secoundary
enlargement of the sand grains is sowething very nnusual.

The Saint Peter forms rather steep slopes at all of its expos-
nres. For a few inches beneath the sloping surface exposed to
the air the sand is dried, and a small amount of cementing
material has heen precipitated, with the resuit that the outer
shell 1s a little firmer than the moister, deeper parts which have
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been saturated with water ever since the sand was deposited.
‘Wherever the sandstone is exposed, a sort of pseudo-lamination
is developed nearly parallel to the sloping surface. Not infre-
quently this gives an appearance of cross bedding as a feature
of the original structure, but it is due in all cases to a process
akin to exfoliation. The dried, outer shells, of practically uni-
forni thickness, scale off from the moister sand beneath. 'The
upper surface of the Saint Peter, for a few inches or a few
feet, may be firmly cemented with ivon oxide. This is particu-
larly true in areas from whieh the overlying Platteville and
(Falena limestones have been removed by solution. These lime-
stones normally contain quite an amount of pyrite which, during
the process of weathering and liberation by solution, is oxidized,
and the oxide is carried downward and deposited in the upper
portion of the insoluble sand. At the lower limit of the forma-
tion there is, in at least the one case noted in the discussion of
the Shakopee, an interbedding of sand and dolomite.

At all exposures of the Saint Peter there is a bed of shale of
variable thickness and texture betsween the mass of sandstone
and the overlying Platteville limestone. Since this shale is
usually quite smooth and plastic, without traces of sand, and in
all respeets identical with heds of shale found at various
horizous throughout the Trenton, in the reports on Allamakee
and Dubuque counties it has been regarded as the lowest mem-
ber of the Trenton series. At Specht Ferry, twelve miles above
Dubugque, this shale does not exceed three feet in thickness; in
Allamakee it varely has a thickness of more than five or six feet.
At Minnehaha falls and in the gorge of the Mississippi below
Minneapolis the shale bed is even thinner than at any observed
point in Towa. All the observations so far published indicate
the most abrupt transition from the conditions recorded by the
{ypical phase of the Saint Peter sandstone to conditions favor-
ing the accumulation of sediments characteristic of the next
overlying series. In the southeast quarter of the southwest
quarter of section 6, Glenwood township, there is an expos-
ure which shows some features of the upper part of the Saint
Peter not heretofore recorded. The sandstone phase is overlain
by a bed of shale fully fifteen feet in thickness, and the lower
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eight or ten feet of this is highly arenaceous. Some thin bands
at intervals of a foot or more are almost pure sand. The sand
grains in the shale are of the same clear, worn and polished fype
as those making up the main body of the sandstone deposit. The
upper part of the shale bed is quite free from sand and resem-
bles the ‘‘basal shale’’ referred to the Trenton series in Alla-
makee and Dubuque. The lower arenaceous part should, with-
out any doubt, be regarded as the closing phase of the Saint
Peter stage. Owing to the unusual thickness which it here
attains it secmed desirable, in order to show the exact suceession
of stratigraphic uuits, to give the shale a place in the column of
formations in the synoptical table on page 60, and hence it
appears under the name of (lenwood shale. The great develop-
ment of arenaceous characters has led lo placing it with the
Saint Peter. Below the shale bed, sandstone of the normal phase
of the Saint Peter is exposed for a thickness of about thirty feet.
The deposit is all stained with iron oxide to a greater or less
extent. Over parts of the exposed surface exfoliating laminae
are developed; elsewhere the deposit breaks down into inco-
herent sand without passing through a laminated stage.

One-fourth of a mile north of the locality described above, the
entire thickness of the Saint Peter is exposed in a steep ravine
which, beginning on the west side of the road and extending to
the east shows:
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FEET
11 Galena limestone in courses of variable hickness. Only the
lower teds exposed. . ...t it e 20
10 Decorah shales, gray, greenish or bluish in color, with em-
bedded thin layers, lens-shaped slabs and nodules of lime-
stone; near the top it contains Prasopora and related
bryozoa, with Orthis {sicenaria, Orthis subaequata and

other ‘‘Green Shales’’ types farther down.................. 15
9 Platteville limestone in a number of hard ledges ranging from

three to eight inches in thickness............ ............. 4
8 Thinner Platteville, brittle bluish layers with thin shaly part- .

ings, the ‘‘glass rock’’ of some authors.................... 20

7 Platteville limestone represented by yellow magnesian layers
rarely more than eight inches in thickness. The *Lower
Buff Beds’' of authors.....cvvveen iioiiiiiie i 5

6 Glenwood shale between the Platteville limestone and the
normal phase of the Saint Peter sandstone, arenaceous
toward the bottom, more purely argillaceous above. Should
probably be divided into two parts, the upper to be classi-
fied as Platteville, the lower as Saint Peter...... ..... .10

5 Iron-stained Saint Peter sandstone without definite beddmg,
presenting the normal characteristics of the formation except
that there is more than the usual amount of coloring....... 30

4 [ron-stained Saint Peter sandstone, not separated from No.

S by any definite bedding plane, bhut distinguished by the
presence of great numbers of vermicular tubes one-fourth
of an inch in diameter; some partly open, but generally they

are filled with darker, more ferrnginoussand..... ........ 10
3 Iron-stained Saint Peter sandstone distinguished from No. 4

by the absence of the ‘‘worm burrows’ ... ................ 20
2 Basal part of Saint Peter, not well exposed.................. 10
1 Ledges of dolomite belonging to the upper part of the Shak-

opee limestone............... ..., e 4

It is poxsible that No. 2 may not all belong to the Saint Peter
sandstone, but in any event the thickness of the formation at this
point is between sixty and seventy feet. Near the middle of the
south line of the southwest quarter of section 10, Pleasant
township, there is an exposure of the sandstone showing a thick-
ness of seventy feet. At this point the formation contains a
great number of eylindrical or fusiform concretions, a feature
quite ununsual in this county. In the northwest quarter of
the mnorthwest quarter of section 13, Glenwood township,
the thickness of the sandstone, as ascertained by repeated baro-
metric measurement, is only sixty feet. Near the novtheast cor-
ner of the sountheast quarter of section 20, Glenwood, there is a
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good exposure of the upper part of the sandstone showing con-
tact with the Platteville. The lower part is concealed in the long,
gentle slope occupying the space between the steep bluffs in the
eastern edge of section 20 and the stream which flows north
through section 21. What appears to be the upper surface of
the Shakopee limestone is exposed near the stream, a very good
exposure occurring in the low, steep banks south of the road,
and barometric readings show a difference of only fifty-five feet
between the Platteville beds on the one hand and the Shakopee
on the other. The apparent diminution in the thickness of the
Saint Peter at this point is accounted for, in part at least, by the
dip of the strata toward the south and west. At the other
observed localities where the Saint Peter is exposed in this
county, the thickness of the formation is not definitely indicated.
Usually the upper surface is clearly defined, for, in general, the
sandstone occurs in ridges or affects steep slopes, and may, or
may not, be capped with the Platteville limestone; the contact
with the underlying dolomite is generally concealed by the grad-
vally thickening mantle of rock waste toward the foot of the
declivity.

As to distribution, it may be said in general that the Saint
Peter sandstone is exposed in an area lying southwest of the
outerops of the formations previously noted. The regular south-
west dip of the strata, which prevails generally throughout east-
ern Towa, is interferred with by a low anticline passing north-
westwardly through Sattre and Locust in the northeastern part
of Pleasant township. North of this axis the dip is toward the
northeast; on the other side the dip is regular and throws the
exposures of the Saint Peter toward the southwest. The belt in
which the sandstone comes to the surface passes northwestward
through the central part of Glenwood township, includes the
northeastern corner of Decorah, the eastern part of Canoe and
Hesper, the central parts of Pleasant, and the northwestern pars
of Highland. Owing to the reversal of the dip the Saint Peter
is overlain by beds of the lower Trenton series in the northeast
corner of Highland township. Outcrops of the Saint Peter sand-
stone have been already noted in sections 6, 13 and 20 of Glen-
wood township. Others were observed in the stream valleys in
sections 21, 27 and 28. Northward to the Upper Towa river, the
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valleys are cut below the level of this formation; the higher land
toward the south is occupied by the Platteville and Galena lime-
stones. In Decorah township exposures of the sandstone begin
in the bluffs of the river between Decorah and Freeport. A few
rods northwest of the F'reeport bridge there is a steep cliff made
up in part of the Saint Peter and in part of the Platteville lime-
stone. The top of the sandstone has an altitude of seventy feet
above the water in the river, and the thickness exposed to the
top of the talus slope is fully forty feet. The overlying shale
bed is less arenaceous than in section 6 of Glenwood township,
and the thickness is reduced to twelve feet. The lower part of
the bed is leaner and more gritty thau the ‘‘basal shale’’ of the
counties of Allamakee and Dubuque. Red, yellow and brown
colors prevail in the sandstone; very little of it is white. Other
exposures of the sandstone in this township occur in the low
valleys tributary to the river below I'rceport. On the south side
of the river there is quite a cliff of the sandstone parallel to the
road in the northern and northeastern part of section 24. The
southwest dip is here very strong, and though the sandstone
rises seventy feet above the stream at Freeport, it has descended
below the bottom of the river at Decorah. The sandstone is
well exposed in the eastern part of Canoe township. The most
extensive continuous cliffs of this formation seen anywhere in
the county occur in the southern part of section 13 and the
northeastern part of 15. The last exposure of the Saint Peter.
toward the northwest, was seen in a little valley on the state
line, in section 10 of Hesper township.

Some of the surface features controlled by the Saint Peter
sandstone have been previously noted in the chapter on
Topography. The prominent salient (Fig. 5) in section 12.



SAINT PETER SANDSTONE. 79

Flgq?m?&lluOr;Ls%tcagléxszﬁi:;g;\ggsvo&L%l;howmg numerous ioints, in the northwest
Hesper township, is from twenty-five to thirty feet in hight. 1t .
1s jointed and seamed far more than is usually the case in this
formation. It illustrates the tendency of this sandstone,
uncemented and incoherent though it is, to form cliffs and steep
slopes, to recede by wasting from the side rather than from the
top. KExtending for quite a distance all around the foot of the
exposure, the soil is simply a bed of loose sand, and here flourish
desert plants or sand-loving plants of kinds found nowhere else
mn Jowa except in waste fromn the Saint Peter sandstone.

From an economic point of view the Saint Peter sandstone of
Winneshiek county has but little to offer. At none of the
observed exposures was it free enough from staining matter to
make it suitable for the manufacture of clear white glass, a use
to which it is well suited and extensively applied in many other
localities.
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Trenton Series.
PLATTEVILLE LIMESTONE.

The shale between the Saint Peter sandstone and the overly-
ing limestones marks a very definite and constant horizon
throughout the upper Mississippi valley. About fifty feet above
the top of the sandstone there begins another shale bed which,
in the geological reports of Minnesota, has heen generally
referred to as the ‘‘Green Shales.”” The same name is used in
the report on Dubuque county, Iowa; Jowa Geological Survey,
Volume X. This second shale bed is equally constant and equally
definite, and has the further advantage of being characterized by
a distinet fauna of which Conrad’s Orthis tricenaria and Orthis
subacquata are perhaps the most common and most easily recog-
nized types. Between the two shale beds lies a body of lime-
stone; and a second, thicker body of limestone overlies the
““Green Shales.”” Disregarding for the moment the first shale,
which lies immediately on the Saint Peter, there are here three
formations sharply set off one from the other, and having an
aggregate thickness of approximately 300 feet. While the faunal
relations of the three are quite intimate, they are each suffi-
ciently distinet and sufficiently important stratigraphically to
deserve rank as separate geologic units.

In the past there has been an unusnal amount of confusion
relative to the names which should be applied in this part of the
geological colimmn, either to the assemblage of strata as a whole
or to its several parts. In the report on Dubuque county, Volume
X, pages 402-411) the reader will find a discussion of the dis-
crepent views expressed by geologists concerning the limits
within which certain terms may be applied, together with the
probable causes which have led to such remarkably wide differ-
ences of opinion.  While the work of Hall in Towa and Wiscon-
sin, with its masterly insight into paleontological relationships,
led, properly enongly, considering the state of the science at that
time, to the almost universal practice of calling some or all of
these heds Trenton, it s not now certain that all together, or any
part of them, can be regarded as the exact equivalent of the
Trenton limestone of New York. Furthiermore, as will be seen
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by a perusal of the literature cited in the report on Dubugue
county, the ““Trenton’’ as defined in one state or county in the
Mississippi valley, has not always been the exact equivalent of
the ““Trenton’’ as defined in some other state or county not far
away. The body of limestone above the ‘‘Green Shales’’ varies
greatly in lithological characters, a fact that seems to have been
overlooked by the earlier workers. In places it is a heavy-bedded,
crystalline dolomite throughout its entire thickness, in other
places only part of it is dolomitic; in still others it is a thin-
bedded, unaltered limestone from top to bottom. Where com-
pletely dolomitized, as in the lead-bearing region around
Dubuque, it was separated from the ‘“Trenton’’ and called Gal-
ena limestone, a name that seems to have been based at first on
lithology rather than on life zones or on any definitely recog-
nized stratigraphic limits. Accordingly the term, Galena, has
been nsed with as much indefiniteness as the term, Trenton. The
more recent work of Winchell, Norton, Bain and others has
made 1t clear that the three stratigraphic units referred to
above, while individunally showing quite a range of variation in
thickness and lithological characters, are yet stratigraphically
clearly defined and easily recognized throughout the entire area
of iheir distribution in the upper Mississippi valley. In the
mterest of clearness it is greatly to be desired that a definite
name should be applied to each of these definite units.

Bain has led the way toward definiteness by proposing fo-
divide the assemblage of strata to which the names Galena,
Trenton, or Galena-Trenton have heen more or less vaguely
applied, calling all below the top of the ‘‘Green Shales’’ Platte-
ville* and all above that very definitely marked horizon the
Galena limestone. In the region about Platteville, Wisconsin,
whence the name, Platteville, is taken, the shaly member seems
to be more calecareous than in Towa or Minnesota, and so tne
term is made to cover both the shale and the underlying lime-
stone. While retaining the term in the sense in which Bain has
used it it is vet desirable to distinguish betweern the calcareous

*Zinc and ILead Depoviis of Northwestern Illinois. By H. Foster Bain, U. S.
Geol Surv., Bulletin No. 246, pp 17-20 Washington, 1905

8
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and the argillaceous parts of the deposit, and for the pres-
ent the limestone member will be called the Platteville limestone,
and the overlying argillaceous beds the Decorah shales.

The limestone member of the Platteville is divisible, some-
what arbitrarily, into three parts,—(1) Lower Buff Beds, (2)
Thin, Brittle Beds, (3) Thicker, Quarrystone Beds. Asa whole,
the Platteville limestone is much thinner in Winneshiek county
than in Dubuque. The lower Buff Beds, which near Specht
Ferry are from sixteen to twenty feet in thickness, are here
limited to five or six feet, the individual layers rarely exceeding
eight inches; while in Dubuque county, as shown in Plate 5,
opposite page 412, some of the beds have a thickness of almost
as many feet. The heaviest courses in the Lower Buff Beds in
Winneshiek county were seen near Freeport where layers two
feet in thickness are found directly above the Glenwood shale.
These beds are highly magnesian, yellowish or buff in color,
rather soft and earthy as compared with the typical dolomitic
phase of the younger Galena but still capable of offering admir-
able resistance to the disintegrating effects of the weather.
‘Where they have greater thickness and are favorably located
with respect to market, they deserve attention as a source of
good building stone. No fossils have been found in this portion
of the Platteville limestone in Towa.

The lower Buff Beds are followed by limestone in thinner lay-
ers, which are rarely more than three inches in thickness. These
beds are bluich in color on fresh fracture; though weathering to
gray; fine grained, hard and brittle; not so highly magnesian as
the beds below, and quite fossiliferous. The prevailing fossils
are small forms of Rafinesquina alicrnata Conrad, and normal
forms of Plectambonites sericea Sowerby. All the fossils are
firmly embedded in the fine grained liinestone. Shaly partings of
varying thicknesses separate the individual layers. The total
thickness of these thin, hard, brittle heds is about twenty feet.
They are quarried at a few points, the most important being a
large opening at the base of the bluff on the north side of the
river at Decorah, hut they have little of economic importance to
recommend them.
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A series of layers varying from four to eight feet in thickness,
overlies the thin brittle beds just described. The stone here is
evenly bedded as shown in figure 6. Tt is bluish in color, fine

Fig 6 Quarry face in the Platteville limestone; showing the regular bedding toward.
the top; a small amount of undisturbed Decorah shale overlies the lime-
stone; the upper part of the section is made up of rock waste and loess.
Near the north end of the Ice Cave bridgc, Decorah.

grained, hard and compact, and is capable of withstanding the
disintegrating ctffcets of the atmosphers or alternations of tem-
perature. The layers range in thickuess from six to eight inches,
and owing to the uniform character of the individual beds and
the comaparative frecdom Trom joints it is possible to obtain
pieces of almost any desired surfictal dimensions. In some
respeets this 1s the most important quarry horizon in the Tren-
ton series in Winneshiek county. It has been worked quite
extensively on the north side of the river at Decorah, in the
northeast quarter of section 16. Oue of the quarries operated by
M. T. Halloran in the northeast quarter of section 15, makes use
of these same beds. There are a number of quarries worked at
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this horizon in the vicinity of Hesper, the most active operations
at the time the region was visited being carried on at the Weber
quarry south of the village. Mr. Weber has been quarrying here
for about twenty years, taking out stone at the rate of 250 to
300 cords a year. Since the aggregate thickness of the workable
beds is not very great, the area worked over is, cousequently,
quite considerable. At all the localities where this phase of the
limestone is worked, the large orthoceracone which is usnally
referred to Emndoceras proteiforme Hall*, oceurs not infre-
quently. Some of the individuals of this gigantic species must
have attained a length of twelve or fifteen feet. A fragm nt of
one of these great shells, donated by Dv. Fordyce Worth of
Hesper, is five feet in length, ten inches in diameter at th: laroer
end and five inches at the smaller. The entire fragment Helongs
to the septate part of the shell, no part of the living ciamber
being included. The depth of the air chambers is 1relatively small;
from twenty-seven to thirty occur in the space of oue foot.
Another fragment collected near Decorah is three feet long,
seven and a fourth inches in diameter at the larger end, and
tapers at the rate of one and one-fourth inches to the foot. A
Fpiece more than two feet in length, fitting on to the larger end
of this specimen, was left in the quarry, and disappeared with
the ordinary rubble stone before it could he cared for. Other
determinable fossils are rare. The beds are composed chiefly of
finely comminuted and firmly cemented brachiopnd shells. On
the north side of the river mear Decorah, large blocks of the
compact stone from this horizon were formerly sawed into thin
slabs and polished by maechinery, the power heing finrnished by
the waters of a large spring which issues from the hillxide, thirty
feet or more above the level of the valley. The product was a
very pleasing ¢uality of ““marble’ snitable for table tons and
interior decorations,
DECORAH SHALE.

Within the limits of the eity of Decoral, at numerous points
within a short distance of the eity, and at practically all the
localities where the limestone Jast deseribed comes to the surface,
the shaly member of the Platteville stage is well exposed. The

*In The Genlogy of Minnesolo, Vol IIT, Part I1, of the Firnal Report, page T,
Professor John M. Clarke refers this species to Conrad’s genus Cameroceras.
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Decorah shale ranges from twenty-five to thirty feet in thick-
ness. It is everywhere very calcareous, with numerous bands
and nodules of limestone distributed through it. A very typical
exposure of the shale (Fig. 7) is seen at the foot of the bluff on

Fig:l.h'zneEs}ti)pnoes’lgrtetgLbgﬁggggrsbléggﬂg with the overlying basal ledges of the ual:na
the left of the ““Dugway’’, the road leading southwest along the
river from the west end of Main street. Practically the whole
thickness of the beds is here shown. The deposit is more argil-
laceous toward the base of the section, and becomes quite cal-
careous toward the top. The contact with the firm, well-bedded,
overlying Galena limestone appears in the upper part of the
view. TFossils are numerous in the shales. The species noted
embrace Streptelasma corniculum Hall, Prasopora simulatriz
Ulrich, and other species of monticuliporoids, some hemispheri-
cal, others branching, Lingula, represented by fragments which
render specific identification uncertain, Strophomena incurvata
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Shepard, Plectambonites sericea towerby, Orthis tricenaiia
Courad, Orthis testudinaria Dalman, Grthis subaequata Conrad,
Orthis plicatella Hall, Rhynchotrema incequivalvis Castelnan,
liospira, species undetermined, and an undetermined spceics of
Orthoceras. The Prasopora is most abundant 1iu a zone, two or
three feet in thickness, immediately below the Galena limestone;
brachiopods are more common in the middle and lower part of
the section.

The Decorah shales were exposcd in grading Winnebago
street east of the court house, and quite a portion of the deposit
may still be seen at this point; they were also cut into during
the progress of street work in other parts of the city. They
come to view on the north side of the river at and near the
mouth of the Mill spring-ravine. A short distance east of the
ravine, near the residence of John O. Vold, the shale is much
more argillaceous, more slippery and sticky and more imper-
vious to water than at the Dugway, and a number of small
springs, coinciding in position with the upper surface of the
shales, issue from the hillside. The shales overlie the limestones -
in the west quarry of Mr. Halloran, east of the Ice cave bridge.
They are seen at the east end of North street in West Decoral,
where theyhave been exposed by the grading of the roads leading
out of the eity. There is a good exposure along the roadside in
the southwestern part of section 9, Decorah township, and
another excellent outerop is seen near the center of the north-
east quarter of section 5. Near the center of the southwest
quarter of the northeast quarter of section 20, Glenwood town-
ship, and at the same level around the valleys converging towards
the central portion of this township, there are numerous points
where these shales come to the surface. There are also wmany
exposures of the shales in a belt extending northward through the
central part of Canoe township; and in Hesper township the out-
crops are many. The lower part of this deposit, underneath some
glacial material and local rock waste, occurs above the quarry
stone in the Weher quarry, just south of Hesper. The character-
istics here are more like those seen in these shales near Waukon
in Allamakee county. The shaly part is quite argillaceous, and
the calcareous constituents take the form of thin lenses of Time-
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stone in some cases composed almost wholly of the unbroken
valves of brachiopods cemented together. The very perfect
valves of Orthis subaequata are by far the most common. Orthis
tricenarig occurs occasionally; Orthis testudinaria and Plectam-
bonites sericea are not rare; while very conspicuous, though less
numerous than some of the other species, are detached valves of
Strophomena incurvata and Strophomena planumbona™. In
some instances the limestone lenses are made up of compacted
masses of branching monticuliporoids. It is possible that. by
proper management, the Decorah shales raight become economic-
ally valuable in the manufacture of Portland cement. Otherwise,
as far as known at present, they are without commercial import-
ance.

GALENA LIMESTONE.

In point of thickness and areal distribution the Galena is the
most important body of limestone in Winneshiek county. Its firm,
relatively thick basal ledges are sharply set off from the under-
lying Decorah shales. As a geological unit it is fairly uniform
in characteristics throughout our area and throughout ifs entire
thickness. There are some local departures from uniformity to
be noted later, but they do not affect the general statement. As
a rule the bedding is thin; layers equalling a foot in thickness
are rather exceptional. The total thickness of the formation
will average about 225 feet.

All the bold, picturesque cliffs facing the valleys around

- Decorah, are composed of Galena limestone, for the shales below
the base of the Galena rise but little above the platform on which
the city is built. From the northwest corner of the county to
Decorah the Oneota or Upper Iowa river flows, in general, in

the direction of the strike of the strata, from which fact it would
result that, were it not for the grade of the stream, the floor of

the river valley would lie in a plane practically parallel with the
base of the Galena. As itis the water in the river and the lower
beds of the limestone are at the same level a short distance above
Decorah, and from this point northwestward the stream level

*By many authors the Strophomena planumbona Hall, has, of late years, been
regarded asidentical with S. rugosa Rafinesque, butthe reason ior so regard-
ing it is not convincingly apparent.
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rises very gradually above the base until, at Florenceville in
Howard county, it coincides with the upper beds of the (Galena
formation. One of the results of the relation existing between
the course of the river and the strike of the heds is that the
great vertical cliffs which rise at intervals along the sides of the
valley between Decorah and Kendallville are all repetitions of
a single section; all reveal essentially the same horvizons and
pass through the same life zones.

In the matter of distribution the Galena limestone appears at
the snrface in two areas in Winneshiek county. One of these is
very small and unimportant, and occupies only a few acres in
the valley of the Ycllow river, in the northeast corner of section
13, Bloomfield township. Tle other area is much larger and lies
in the northern and northwestern part of the county. The great
trench which forms the valley of the Oneota or T'pper Towa river
has Deen cut in this area near its southwestern edge. The Dbelt
on the south of the stream is rather narrow; the dip is at right
angles to the main course of the valley, and the formation soon
disappears beneath the shales and shaly limestones of the
Maquoketa stage. In section 9 of Frankville township and sec-
tion 10 of Springfield the larger area of the Galena reaches its
greatest extension toward the south and southeast. North of the
river the area, on the average, is wider. It extends to the state
line in M'remont and Burr Oak townships, and on northward into
Minnesota. Toward the northeast it includes the village of
Hesper.

Lithologically the Galena lunestone of Winneshiek county.
differs from the typical Galena around Dubu¢ue iu being com-
posed almost wholly of non-dolomitic limestone. There are a
few exposures in the northwestern part of the county in which
this formation is magnesian and assumes the general aspeet of
the massive, butf colored, completely dolomitized beds of Galena
m the mining regions of Dubuque county, but these outerops are
few and the area in which they oceur 1s quite limited. One of the
outerops is seen a rod or two east of the county line and not far
from the south line of section 18, Fremont township. This occur-
rence is noted in the report on Howard county, Vol. XII1, page
43. Other good examples of the dolomitic phase of the Galena
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oceur in the same township near the southeast corner of section
7. In general, however, the Galena limestone in the northern
part of Towa is not a dolomite. In texture the non-magnesian
part of the formation is of much finer grain than the coarsely
granular Galena of the lead mining regions farther south. In
color it ranges through varying shades of blue, drab or dark
gray on freshly broken surfaces, but it weathers to lighter gray,
or even buff, under protracted exposure. With the exception
cf an occasional stratumn, or small group of strata, the several
layers in the non-magnesian phase of the (falena tend, on expos-
ure to weather or alternations of tempersivre to split up into
very irregular, thin laminae, which break again transversely
into small, shapeless chips.  Some portions of the old retaining
wall around the court house square in Decorali illustrate this
tendency. In the southeast quarter of the southwest quarter of
section 9, Bluffton township, there is an exposnre showing a few
layers of (Galena limestone ranging from twelve to fourteen
inches in thickness. These show practically no effect of weather-
ing; they are capable of furnishing a very desirable ¢uality of
building stone. The heavy ledges just noted are interbedded
with shale, one of the shale bands being fully twelve inclies in
thickness. Tn the last twenty or thirty feet of the formntion
toward the top, the lavers quite generallv show a euriously mot-
tled appearance dne to the presence of irregular, vellowish
spots, from an mch to an inclh and a half in diameter, mingled
with the prevailing drab or blue. While {his feature is not
strictly lIimited to the npper zone, it is more common theve than
at other borizons. The stone in these spots is granular and
vesicular, easily broken down, and differs conspicuously from
the fine grained, compact portions of the limestone surrounding
them. In localities where this pliase of the limestone has been
long exposed, these softer, porous portions have been washed
and weathered away leaving the beds marked by irregular pits
and caverns and curious tovtwous channels. Wherever the
observer finds this phase of the Galena limestone well developed,
he may be sure that he is not far from its npper limit, from 1ts
contact with the overlying Maquoketa.

Good sections of parts of the Galena Jimestone may be seen in
all the bluffs along the river and its few tributaries, from
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Decorah northwestward. At no place is the whole thickness to
be found in a single exposure. In the vertical scarp at the ‘‘Dug-
way”’, in the city of Decorali, the basal portion of the formation
is seen; and in the slopes above the scarp there are outcrops al
intervals up to 160 feet above the base. The highest beds com-
ing to the surface in this vicinity belong to the Gastropod zone
described in the report on Dubuque county, and furnish such
diagnostic species as Maclurea bigshyi Hall, and Hormotoma
major Hall. Receptaculites oweni Hall, occurs in loose frag-
ments at the gastropod horizon. There arve from fifty to sixty
feet of the upper part of the Galena not exposed in and around
Decorah. Probably the most impressive section of this lime-
stone is to be seen at Bluffton. Here, on the south side of the
river, is a great vertical eliff (Fig. 8) move than 100 teet in hight.

Fig. 8- Clifi of Galena limestone at Blufiton. The face of the clifi coincides with the
__ face of one of the master joints which cut the formation.

It rises shecr from the edge of the water in the river, and its
base is onlv about twenty-five feet above the top of the Decorah
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shales. The flat, even. vertical face of the scarp coincides with
one of the great east-west joints which divide the limestone into
massive blocks. The stone is fairly homogeneous throughoeut
the whole front of the cliff) all showing about the same color and
the same effects of weathering. There are, however, somwc
softer bands that recede faster than the rest, and between forty
and fifty feet above the base there occur the firm, heavy ledges
interbedded with shale, noted above as seen in the southwest
quarter of section 9. Following the Bluffton-C'resco road, the

T8 ot ot lorte 8¢ HEht Snblea to tha face of the el oot of Blufiton. showini the
gastropod zone with its large forms of Maclurea, Maclurina and
Hormotoma, is encountered in the northwest quarter of section
16, at an elevation of 150 feet above the river. Receptaculites
oweni Hall, occurs here at the same horizon. At the angle of
the road, one-fourth of a mile west of the center of section 16,
the top of the Galena is reached, and the overlying Maquoketa
attains a thickness of forty feet between the plane of contact
with tl.e Galena and the summits of the surrounding knobs and
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ridges. Above the bridge west of Bluffton there is a cliff of
Galena trending north and south through the middle of the east
half of section 9, in which the linestone is developed into strik-
ingly regular columns on account of solution and weathering
along the east-west joints which here cut the face of the cliff at
right angles.  The effect of these joints will be appreciated if
this cliff (I'ig. 9) is compared with the one trending east and
west (Fig. 8) a short distance below. IMast of the village of
Plymouth RRock, in section 35, Fremont township, the river flows
southward at the foot of a ¢hff (I'ig. 10) having the same direc-

Fiz.10—-Columns of Galena limestone at Plymouth Rock,produced by weathering along
joints which cut the rock at rizht angles to the face of the cliff

tion and the same general appearance as that above the bridge
at Bluffton. The great rouuded columns, due, as in the preced-
ing case, to the influence of joints which cut the beds at vight
angles to the cliff face, are, in some respects, even better
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developed than at the locality farther down the stream. As
usual the beds show only very slight differences in character-
istics from top to bottom of the section; the greatest departure
from the prevailing type of fine grained, light gray or pale buff
limestone is found in a zone fifteen feet in thickness, ranging
from sixty-five to eighty feet above the base of the cliff, in which
the rock approaches a dolomite in general appearance. The con-
tact of the (Galena with the Maquoketa, which may be seen in a
number of erosion gullies on the slopes east of the brow of the
cliff and is well displayed about the middle of the west line of
section 36, occurs at an elevation of 120 feet above the level of
the river. This would leave about 100 feet of the formation
unexposed below the bed of the stream.

In the badly weathered layers near the foot of the cliff, at Ply-
mouth Rock there are a few corals belonging to the genus Strep-
telasma and an occasional specimen of Hormotoma lrentonensis
Ulrich & Schofield. Thirty feet above the base there are beds
. containing Fusispira elongata Hall, and Hormotoma wmajor
Hall. The upper Receptaculites zone begins about ten feet
higher, and the species, Receptaculites owemi Hall, ranges
through a thickness of fifteen feet. Some specimens of Maclur-
ina occur iu beds overlying the zone of Receptaculites.

There are a few rather conspicuous and persistent life zones
ranging through the (talena limestone in Winneshiek county.
Two of these are characterized by the abundance of Receptacul-
ites oweni Hall. The lower Receptacnlites zone occurs hetween
fifty and sixty feet above the base of the formation. It is well
exposed 1 the upper quarry of Mr. M. Halloran, north of the
center of section 15, Decorah township.  The colonics are unusu-
ally large and well developed for this lower horizon; as a rale
they are smaller and less numerous here than in the upper zone.
Specimens more than a foot in diawmecter are abundant in some
of the lnvers of the quarry, and many are weathered out on the
adjacent slopex. The same horizon muy be recognized in the
vertical face of the cliff above Mill spring on the north side of
the river at Decorah, and it will be found again in the steep
ravines which make it possible to study the sueccessive beds which
make up the lower and middle portions of the Galena formation
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above the ‘‘Dugway.”” The upper Receptaculites zone occurs
from 150 to 160 feet above the top of the Decorah shales, from
fifty-five to sixty feet below the top of the Galena limestone.
This upper zone is much better developed in Dubuque county
than in Winneshiek; throughout the ecity of Dubuque it is
crowded with robust colonies of this peculiar fossil, while in the
lower zone specimens are decidedly rarve. Ischadites i0wensis
Owen, occurs about midway betwcen the two zones. In some
instances it is present locally in very Jarge numbers, but it is far
less persistent than its larger relative.

Ten feet below the upper Receptaculites bed there is a zone
rich in gastropods, among which the more conspicuous forms are
Maclurea bigsby: Hall, Hormotoma wmajor Hall, Trochonema
umbilicata Conrad, Fusispira elongata Hall, and F. wnflate Meek
& Worthen. Rafinesquina alternata Convad, and Plectambonites
sericea Sowerby, come up from the Platteville limestone and
range through the Galena and on to the top of the Maquoketa.
Near Bluffton there is a small zone ahout seventy feet above the
base of the Galena, which is unusually rich in Plectambonites.
Of the two persistent brachiopods mentioned the evidence at
hand would indicate that they were not uniformly distributed at
any particular time over the old sea bottom, but seem to have
been grouped more or less in local colonies. It must be said, how-
ever, that fossils are not common in the Galena limestone of
Winneshiek county.

MAQUUKETA BEDS.

The Galena limestone ends abruptly and is followed in ascend-
ing order by the formation, 200 to 240 feet in thickness, which,
since 1870, has been called in works on lowa geology the
Macquoketa shales. The formation was first recognized by Hall,
and in his report on the Geology of lowa it was called the Hud-
son-River group. This name, or some of its equivalents, such
as Hudson-River shales or Hudson-River formation, has been
used almost exclusively in the geological reports of Wisconsin
and Minnesota. In the reports on the Geology of Tllinois, 1866
to 1890, Meek and Worthen’s name, Cincinnati group or Cincin-
nati shales, has been employed for the beds which are equivalent
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to the Maquoketa shales of Towa. The term, Maquoketa shales,
was used by White in his report on the Geology of Iowa, 1870, on.
the assumption that the beds, as developed in lowa, represented
only some ‘‘particular cpochal subdivision’’ of the Cincinnati
group of Meek and Worthen. That the formation under con-
sideration is not the exact equivalent of the ‘‘Cincinnati group’’
or of the ‘““Hudson-River group’’, as these are known farther
east, becomes apparent when the numerous local variations and
peculiarities of this most ervatic assemblage of geological strata
are studied in the field. Furthermore, it is not possible to cor-
relate the Maquoketa of Towa, or the corresponding beds in
states adjacent, with any particulav subdivision of the upper
member of the Ordovician system, which may be recognized in
the type localities of Oliio or New York. More than that even, it
is not possible in Iowa to correlate the horizons of the Maquoketa
as seen in one locality with those of some other locality only a
few scores of miles away. The Ctenodonta and Orthoceras beds
of Dubuque county, for example, have no equivalents, either
lithologieally or faunally, in Fayette and Winneshiek. On the
other hand the Isotelus beds near lilgin possess peculiarities
that are not exactly duplicated, even at the same stratigraphic
horizon, outside of a radius of a few miles, while the heavy beds
of dolomite at Clermont in Fayette county (Lowa Geol. Surv.,,
Vol. XV, p. 476, Fig. 41) or at Fort Atkinson in Winneshiek
county (Fig. 12) have no representative in the type region for
the Maquoketa about Graf. Not a single feature of the lower
half of the formation as it is seen in Dubuque county is repeated,
even approximately, in Favette and Winneshiek. At what would
seem to be the same stratigraphic hovizon the beds are lithologic-
allv and biologically so different that it is impossible to say that
they were contemporaneous in age or that one in any way repre-
sents the other. Since, therefore, it is not possible, within the
limits of a sinc¢le state, to corvelate the Maquoketa horizons of
different but not very widely separated localities, it would seem
useless to attempt correlations between the formation in Towa
and any part or parts of an assumed stratigraphic equivaleni in
Ohio or New York. '
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A local name is needed for the peculiar assemblage of beds
lying between the Galena and the Niagara limestones, a name
that is non-committal concerning eastern equivalents, and the
term Maquoketa, which has been in use since 1870, may be
allowed to stand for the latest sediments of the Ordovician sys-
tem in the region bordering the Mississippi river.

So long as the conception of the formation under discussion
was based on the characteristics displayed at the type locality
along the Little Maquoketa river in Dubuque county, the name
“Maquoketa shales’ possessed no element of incongruity; but
studies in Favette and Winneshiek counties have shown some
seventy feet of limestone and dolomites—some shaly, some of
average purity and induration—imaking up the basal portion of
the formation™. Separated from the basal calcareous beds by
ten to fifteen feet of bluish plastic shales there are heavy beds
of dolomite aggregating forty feet in thickness, which furnish a
fair quality of huilding stone and are quite extensively quarried
(Fig. 12). In view of the prevalence of limestones and dolomites
in the Jower and middle portions of the formation the Jithological
part of the old name is no longer appropriate, and the less
restrictive term, ‘“Maquoketa beds’’, is here employved.

In the matter of distribution in Winneshick county it may be
said that, with the exception of two or three square miles in the
southeastern corner of Fremont township, the sediments of the
Maquoketa stage are all found in a large, irregular area south
and southwest of the Upper Towa or Oneota river. The general
trend of the line of contact with the Galena limestone is nearly
parallel with the stream and, in the northwestern part of the
county, is separated from the stream by only a few miles at most.
The distance inereases toward the ecast, and on the Allamakee
county line the northern.edge of the Maquoketa arca is more
than six miles south of the river. KExcepting the very small area
of (nlena in section 13 of Bloomfield township, the Maquoketa
is spread continuously over the four southeastern townships
sovth of a line passing through the northern part of Springfield

_ *Fayette county offers more satisfactory exposures of the northern phases
of the Maquoketa than any other, and for a full detailed description of this for-
mation ag it occurs in Fayette the readeris referred to the report of Savage,
Qeology of Fayclte County, Llowa Geological Survey, vol. XV, pp. 463 to 486.
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and Frankville. The C(resco-Calmar ridge is capped with a
narrow tongue of overlapping Devonian, but between the crest
of the ridge and the Upper Towa the Maqguoketa extends in a
broad belt having an average width of about four miles. Nearly
all of Washington township has some phase of the Maquoketa
for the bed rock immediately beneath the mantle of loose mater-
ials which constitute the soils. Some small outliers of Niagara
break up the continuity of the Maquoketa area in the south-
castern part of the township, while over a few square miles in
the southwest the formation in question is overlain unconform-
ably by the Devonian. The Maquoketa extends up the broad
valley of the Turkey river to a point about on the line between
Winneshiek and Howard. The area thus covered is larger than
that over which the Galena limestone is distributed, and these
two formations togethier form the bed rock over much the greater
part of the county.

It is not easy to describe the lithological characters of the
Maguoketa in Winneshiek county for the reason that it varies
greatly in this respect at different horizons, and beds holding
the same stratigraphic position may take on quite different
characteristics in passing from one locality to another. There
are, however, but very few good sections of the Maquoketa in
Winneshiek county, and a very large proportion of the expos-
ures that are available for study are singularly barren in the
matter of fossils. DBy reference to the excellent general section
given by Savage on pages 4834-486 of Volume XV of these
reports, and based on studies made in Fayette county, it will be
seen that the formation in this novthern part of the state is

naturally divided into four members as follows:
4 Brawmard Shales—Blue and bluish-gray shale, with some-

intimately associated beds of limestone at the top and bottom of"
the division. Includes numbers 11-13 of the General Section..
It is proposed to designate this member by the name of the small
railway station in Fayette county near to which it has its most
typical development. Thickness about 120 feet.

7
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3 Fort Atkinson Limestone.—Massive, yellow, cherty dolo-
mite and associated beds of limestone. Numbers 7-10 of .Savage’s

section. The corresponding beds are well developed in Winne-
shiek county, the best exposures occurring at Fort Atkinson

(Fig. 12). Thickness forty feet.

2 Clermont Shale—Bluish colored, plastic, fine grained shale,
well developed below the Fort Atkinson limestone at Clermont
in Fayette county, where it has been extensively used in the
manufacture of brick and tile. Number 6. Thickness fifteen feet.

1 Elgin Shaly Limestones—Limestones, dolomites and shaly
limestones with beds of calcareous shales and thin partings of
bluish, less calcareous clays; quite variable in character and
fossil contents, but generally yellowish, decidedly calcareous and
more indurated than the blue, plastic shales of 2 and 4. Includes
numbers 1-5 of the section by Savage. Near Elgin the Isotelus
beds at the base of this member are largely hlue, hard, fine
grained limestone. Thickness of entire member seventy feet.

Near Elgin the lower fifteen or twenty feet of the Maquoketa
is composed of rather hard, bluish or drab colored, calcareous
beds, some of which would rank as a fairly pure limestone and
others as a very calcareous shale or shaly limestone. The more
Indurated layers are separated by partings of dark colored shale,
and some of the partings are rich in the small linguloid species,
Leptobolus occidentalss Hall. Most of the indurated beds are
erowded with pygidia and other parts of the dismembered skele-
tons of Isotelus maximus Locke, the form deseribed by Owen as
Asaphus  (Iootelus) iowensis. The corresponding heds are
exposed at manyv localities in Winneshiek county. They are
everywhere, however, yellow in color, much softer and more
argillaceous than in Fayette, and the more indurated layers are
separated by yellow, marly, non-plastic shale. As in Fayette
county the beds are cut by two systems of joints which intersect
at oblique angles, and the harder layers may be taken out in
large, even surfaced slabs ranging from two to six inches in
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thickness. Figure 11 shows the characteristic appearance of
these beds as they are seen in a roadside gully one-half mile
east of Nordness, near the southeast corner of the northwest
quarter of section 11, Springfield township. The base of the
view is not more than three or four feet above the top of the
Galena, which last is well exposed in a large quarry at Nordness
and appears along or near the road almost continuously between
the village and the exposure illustrated by the view. Fossils of

Fig. 11-Exposure of Isotelus beds, Maquoketa stage, one-half mile east of Nordness.

any kind are rather rare in the beds here exposed. There are
some imperfeet impressions of a small Lingula resembling L.
riciniformis Hall, and an occasional glabella or pygidium of
Isotelus maximus. One fairly perfect specimen of this last
species was found here, but on the whole the scarcity of the
remains of this trilobite is in striking contrast with their
remarkable profusion at the same horizon around Elgin. A
section forty feet in thickness may be studied here, and the great
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horizontal range of the exposure, together with the very large
number of loose slabs and fragments, afford unusual facilities
for observing the fossil contents, provided there were any; but
with the exception of the rare occurences above noted, the
whole deposit here is remarkably barren. All the beds, whether
belonging to the TIsotelus horizon or lying above it, present the
same yellow color; all, even the more shaly portions, are deci-
dedly calcareous. ,

The Isotelus beds are seen at many points along the border
line hetween the Maquoketa and Galena areas; at all the out-
crops the same yellow color prevails; everywhere there is the
same alternation of indurated beds with soft marly shale; the
same clean cut joints divide the deposit into rhombic blocks. In
the southwest quarter of the northwest quarter of section 9,
Madison township, there is an outerop of the Isotelus beds which
split readily into thin laminae and disclose numerous impres-
sions of graptolites associated with Lingula riciniformis Tall,
and detached plates from the armor of Isotelus maximus. Some
of the beds furnish great numbers of Leptobolus occidentalis
Hall, a form which is very abundant in some of the dark, slaty,
carbonaceous shales at the type localities near Graf in Dubuque
county. The graptolites are biserial, belonging to the genus
Diplograptus, and may be referable to the species D. peosta
Hall, but they are too imperfectly preserved for exact deter-
mination. This is one of the most satisfactory exposures of the
Isotelus beds in the county. The specimens of T.ingula, the
numerous graptolites, and the great numbers of Leptobolus
recall some of the features of the section at Graf, but the litho-
logical characters are very different, and the presence of Iso-
telus introduces a feature wholly unknown at this horizon in
Dubuque county.

Near the northwest corner of section 20, Bluffton township,
the Tsotelus horizon is again exposed, but no specimens of the
trilobite were found; Lingula is more common here than at the
other exposures mentioned; graptolites are also present; there
are many specimens of Conularia trentonensis Hall; and there
is at least one species of Orthoceras. An outerop of the Isotelus
beds, which is typical of many others throughout the county,
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occurs in the bank of an intermittent creek near the center of
the northwest (uarter of section 18, Springfield township. At
this point the yellow caleareous rock has been quarried in a
small way, and quite an amount of it was piled up near the
breast of the opening. The rock comes out in slabs three to four
inches in thickness. The intersecting joints are the same as
elsewhere at this horizon. The stratigraphic position and the
lithologic features leave no doubt that these beds helong to the
Isotelus zone, but the most careful search failed to reveal a
single fossil of any kind.

Beds practically barren of fossils, but lving at the strati-
graphic level of the Isotelus zone, as determined by the lithologic
characters and the near by outerops of the upper surface of the
Galena limestone, occur in the bed of a small ereek in the south-
east quarter of seetion 25, Madison; in the northeast quarter of
section 18, Springfield; and in the northwest quarter of seetion
15, Frankville. About the middle of the line between sections
11 and 12, Bloomfield township, there is a good outerop of the
Isotelus zone with some of the overlying beds, and there is
another south of the bridge over the Yellow river in the north-
cast quarter of section 13, but the absence of fossils is one of the
most striking characteristics. The upper surface of the Galena
is exposed at the south end of the bridge, and the contact with
the Maquoketa ocenrs only a few yards farther south. For eight
or ten feet above the contact the Maquoketa is a soft, vellow,
marly shale, but this is followed by the typical indurated and
jointed layers of the Isotelus zone.

The cases noted in the foregoing paragraphs are sufficient to
show the general features possessed by the Maquoketa of Win
neshiek county in the zone which includes the first twenty feet
above its contact with the Galena. This part of the formation
is fairly wniform thronghout the county so far as coler and
lithology are concerned; but there are marked varviations in the
faunal characteristics; in certain localities there are no records
of life; elsewhere the beds are fossiliferous, but at the best
fossils are never abundant, and the list of species from one out-
crop may not be the same as that from any of the others. When
comparison is made with the Isotelus zone as it is developed
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near HKlgin in Fayette county, the differences are strikingly
great; when the comparison is extended to the corresponding
beds in Dubuque county, it is almost impossible to find any
resemblances whatever. Diplograptus, Leptobolus and Lingula
embrace about the only life forms common to the Dubuque and
Winneshiek outcrops of this basal part of the Maquoketa; litho-
logically these beds in the two counties named could scarcely
present more decided differences.

Throughout the greater part of the area in which the Maquo-
keta is distributed the beds of the Elgin formation that lie above
the Isotelus zone, are soft, yellow, marly shales interbedded with
harder layers which, in some instances, are firm enouglh to rank
as limestones or dolomites. Over entire townships there may be
scarcely a trace of a fossil except occasional impressions of
Plectambonites sericea Sowerby. This barren phase is particu-
larly marked in Madison and adjacent townships. Unfossilifer-
ous beds of this horizon, aggregating twenty to forty feet in
thickness, may be seen in disconnected ountcrops on many of the
hill slopes in Madison township. A good example occurs on the
line joining the centers of sections 5 and 8. Another, but less
satisfactory, occurs on the road passing south from the middle
of the north line of section 26. Others may be seen in sections
13, 21 and 35. The most remarkable exposures of this horizon
of the Maquoketa are found along the southern edge of section
7 and in parts of the adjacent section 18. Here are curious
hills and knobs of uneroded Maquoketa, more than 100 feet in
hight, facing the hroad, ot bottomed valley of Ten Mile ercek,
and rising well above the level of the surrounding uplands. Tl
tops of the knobs are rounded and sodded over, but a continuous
section more than thirty feet in thickness is exposed on the north
side of the road passing between the two sections named. The
whole deposit here is yellow, calcareous shale or a partly dolo-
mitic shaly limestone. Plectambonites sericea occurs very spar-
ingly and was the only fossil recognized. A short distance west,
near the northwest corner of section 13, Lincoln township, the
same yellow, granular, shaly limestones and marly shales
appear, but fossils are now, individually at least, much more
numerous and include such common forms as Plectambonites
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sericea and Orthis testudinaria with occasional individuals of a
small variety of Orthis (Platystiophia) biforata. Passing
toward the northwest from the point last noted, in the direction
of the strike, there is encountered, near the southeast corner of
section 17, Orleans township, an outerop of Maquoketa which
shows a wide departure from the ordinary phase of the Elgin
formation. The beds here are a non-magnesian, crinoidal lime-
stone, but some of the thin layers are crowded with well pre-
served shells of Plectambomites sericea. There are also some
branching monticuliporoids and an occasional pygidium of Iso-
telus. An outerop similar to the one just noted occurs on the east
side of the road between Winneshiek and Howard counties, near
the middle of the west line of section 30, in F'remont township.
This was described in the report on Howard county, Volume
XIII, pages 48 and 49. The deposit, as in the preceding case,
is non-magnesian, largely crinoidal, but some of the layers carry
fossils of types found near Lebanon and Morrow, Ohio. The
large, well marked forms of Rafinesquina alternata Conrad,
together with the variety nasuta, occur here, and there are also
typical individuals of Rhynchotrema capaxr. The universal
Ordovician species, Plectambonites sericea and Orthis testu
dinaria, are also represented. The crinoidal remains are not per-
fect enough for identification. In the report on Howard county
this exposure was regarded as bhelonging to ‘‘the very upper-
most beds of the Maquoketa.”” They are, in fact, the uppermost
for this locality, for only a few rods to the south they pass
beneath beds of Devonian age. Their real position, however, is
below the middle of the Maquoketa. The enormous erosion and
the consequent length of the great time gap representd by the
unconformity between the Ordovician and the Devonian in this
part of Towa, are very much greater than was realized when the
Howard county report was written.

So far as relates to Winneshiek county, the hest exposures of
the upper part of the Klgin substage occur near Fort Atkinson.
East of the bridge over Rogers creek, at the south end of Tenth
avenue, there is a good section of yellow shales and shaly lime-
stones overlain by gray, drab or bluish shales of the Clermont
substage. The harder limestone beds here contain large and
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small forms of Rafinesquina alternata and occasional specimens
of Strophomena planumbona, Orthis testudinaria, O. subgquad-
rata, O. whitfieldi and Hormotoma gracilis. A single example
of an Orthoceras, three inches in diameter, was observed, and
fragmentary remains of Isotelus gigas were noted. South of the
bridge over the same creek east of the town, there are layers
with large and beautifully preserved individuals of Rafines-
quina alternata indistinguishable from the robust forms found in
the Cincinnati shales of Ohio and Indiana. In addition to the
species named the ubiquitous Plectambonites sevicea and Orthas
testudinaria are present, together with a few individnals of
Orthis insculpta. Near the level of the water there are beds of
hard, blue limestone; one layer about three feet above the basc
of the low eliff is charged with fragmentary remains of a trilo
bite which seems to be referable to Nilcus vigilans. Stem seg-
ments of erinoids are common, and mingled with them are some
plates of cystids. All the fossils, except occasional brachiopods,
are too imperfect for specific identification. Mud cracks on
some of the layers, the comminuted condition of most of the
fossils and a certain irregularity in the bedding would indicate
that the formation at this point represents an old heach deposit.

One mile east of Fort Atkinson, above and below the bridge
crossing the river in the northern part of section 16, Washington
township, there are other good exposures of the Ilgin phase of
the Maquoketa. T'he horizon is lower than that seen on Rogers
ereek; the beds are harder; some of the ledges are twelve inches
in thickness. Fossils are rare or entirely absent in the lower
part of the section. The rock is partly dolomitie, but it 1s not
homogeneous; the bedding surfaces are very irregular, nodular,
knobby and uneven; the prevailing color, as usual, is yellow;
thin shaly bands are interstratified with the harder layers. The
Nileus layer, with the armor of the trilobite reduced to small
fragments, occurs on the hillside east of the bridge, about thirty
feet above the level of the stream. The Elein beds erop
out at intervals in the valley of the Turkey river all the way
from Fort Atkinson to the Howard county line. They appear
on both sides of the narrow tongue of Devonian which caps the
Cresco-Calmar ridge.
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The Clermont shale is not well exposed in Winneshiek county.
The lower part of it is seen overlying the Elgin beds along
Rogers creek near Fort Atkinson. It comes to the surface in
the valley of a small creek, less than one-fourth mile north of
the conter of section 15, Washington township. Its whole thick-
ness of twenty feet is exposed, though imperfectly, along the
road in the northeast quarter of the southwest quarter of sec-
tion 4 of the same township. It is seen at a number of points in
the southern part of the township, one of the best exposures
occurring in the eastern part of section 28. The shale is indicated
by springs and gentle slopes, as well as demonstrated by actual
onterops, along the roads and in the stream valleys in section 1
ol Jackson township and sections 19, 30 and 31 of Calmar. In
the banks and beds of the streams which traverse the southern
sections, 31 to 85, of Military township, the hlue, plastie Cler-
mont shale is seen in small outerops at a great many points. It
i3 usually the upper part of the formation that is here exposed,
a thickness of a few feet only appearing from beneath the pro-
tective covering of hard dolomite belonging to the Fort Atkin-
son limestone. It is only in proximity to the scarps formed by
the underlving Klgin heds, or the overlying Fort Atkinson, that
the Clermont shale appears in natural exposures. On the inter-
vening slopes the shale is soon concealed by the mautle of waste.
As a concrete illustration, typieal of many others in the southern
part of Military township, the exposure near the center of the
southwest quarter of section 33 may be cited. Facing a ravine
at this point there is a steep searp due to the Fort Atkinson lime-
stone, and at the foot of the scarp, and, for a short distance, in
the bottom of the ravine, the biue Clermont shale is exposed.
Crumbled by exposure to the weather and continnally moistened
by escaping spring water, it is reduced on the surface to a soft,
slippery, plastie elay. The overlving Fort Atkinson, as at a num-
ber of other points in this and adjacent sections, is quarried for
building stone. In Winneshiek county no fossils were found in
the Clermont shale, a fact probably due to the lack of thoroungh
and systematic search. In Clavton and Favette a number of the
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comuro. spicies having a wide geographic range in the upper
part of the Ordovician system, are found at this horizon. The
shale is not developed economically at any point in Winneshiek.

The I'ort Atkinson limestone overlies the Clermont shale. It
is composed of magnesian beds varying in thickness from two or
three inches to three feet or more. Nodules of chert disposed in
more or less regular bands are common, and in some cases, as at
the quarry three-fourths of a mile southwest of Ossian, the chert
may form thin continuous layers extending from side to side of
the exposure. The thickness is forty feet, and the rock is firm
enough and thick enough in some of its layers to be used for
massive permanent masonry. There is nothing in the typical
Maquoketa section near Graf and Lattners in Dubuque county to
correspond in any way to this hard erystalline dolomite. Its
presence m the mids«t of a formation that only a short distance
toward the south is made up wholly of shale, has led to errors
of correlation on the part of a number of geologists. In Hall’s
Report on the Geology of Towa, page 314, Whitney correlates the
limestone at Fort Atkinson with the Galena and says that ‘It
possesses all the characteristics of this rock as exhibited in the
lead region; its color is the same and it weathers in the same
irregular, ragged manner.”” On page 80 of the report on
Allamakee county, published in volume IV of the present series
of reports, the writer was led into the sanie error aud correlated
the buff, dolomitic Fort Atkinson limestone with the Galena near
Dubuque. All the statements in the Allamakee county repori
relating to the Galena limestone, need modification to bring them
into harmony with present knowledge cf the structure of the
Galena and Maquoketa formations. On pages 324 and 385 of the
Eleventh Annual Report of the United States Geological Survey,
in his memoir on The Pleistocene History of Northeastern lowa,
McGee evidently correlates the massive Fort Atkinson dolomite
with the scarp-forming Niagara limestone.

The type exposure of the limestone under consideration is the
quarry west of the old fort at the town of Fort Atkinson (Fig.
12). The rock is a buff colored granular dolomite resembling
some phases of the Niagara in Delaware county, or of the dolo-
mitized Galena about Dubuque. As shown in the view, there are
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from twenty to thirty feet of the limestone exposed in the
quarry. The clean cut vertical faces of the quarry are due to
some of the numerous joints which cut the formation vertically.
Near the bottom of the quarry face the layers, comparatively
free from chert, range from two to four feet in thickness; near
the top the thickuness varies from two to four inches. Chert 1s
more abundant in the middle and toward the upper part of the

2 e

Fig. 12—Quarry in the Fort Atkinson limestone, at the town of Fort Atkinson, afew
rods west of the old fort.
quarry. Fossils are not very plentiful ; the most common species
are Rafinesquina alternata, Plectambonites sericea and Rhyn-
chotrema capax. Orthis insculpta occurs, but very sparingly.
At a quarry in this limestone, near the center of the southwest
quarter of section 33, Military township, the beds in the lower
part of the working are from six to ten inches thick, bluish in
the center and buff colored toward the bedding surfaces. In
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the upper part of the quarry the layers are thin and cherty. The
fossils include Rafinesquina alternata, Orthis testudinaria, O.
wmsculpta, O. plicatella, O. subquadrata, a small Orthoceras like
0. sociale, and a large, Orthoceras unnamed. There are many
exposures of the Fort Atkinson limestone in the southern sec-
tions of Military township and along the streams flowing down
the slope from the Cresco-Calmar ridge. The profile of the sur-
face on this slope coincides very nearly with the southward dip
of the strata. A quarry is worked in the northern part of sec-
tion 15, about three-fourths of a mile southwest of Ossian. The
beds here are composed of coarse dolomite with more<than the
vsual amount of chert. A thickness of fifteen feet is exposed.
A solid band of chert, four inches thick, runs through the quarry
about ten feet from the base. Among the fossils are many stem
segments of crinoids with some body plates of Glyptocrinus,
Lingula iowensis, Rafinesquina alternata, Orthis insculpta, O.
testudinaria, Rhynchotrema capax, a large annulated Orthoceras
and a pygidium of Calymene. There are other exposures of the
Fort Atkinson in section 8 of Military township, some of which
have been quarried on a small scale. The Fort Atkinson is seen
at a number of small outerops on the northeastern slope of the
ridge, notably at some quarries in the northwest quarter of the
northwest quarter of section 5, Bloomfield township. Quite an
amount of fairly good building stone has been taken out at this
point. The organic remains are rather fragmentary, but it is
possible to recognize the body plates of Glyptocrinus, the shells
of Rafinesquina alternata, Plectambonites sericea, Orthis
nsculpta, 0. subquadrata, Rhynchotrema capax, and R. perla-
mellosa, together with parts of the armor of a large Isotelus
gtgas. On the whole, however, the Fort Atkinson limestone is
found to, become softer and to undergo decomposition more
readily as it is traced northward and eastward from its typical
exposures near Fort Atkinson.

The Brainard shale is present at only a few points in Winne-
shiek county. At Patterson’s Spring and other of the type local-
ities near Brainard in Fayette county, this shale and associatel
beds attain an aggregate thickness of fully 100 feet. At no point
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in Winneshiek county, so far as observed, does its exposed thick-
ness exceed ten or fifteen feet. One of the best of the natural
outerops noted occurs along the roadway in the southeast quarter
of the southeast quarter of section 1, Jackson township. The
shale here lies between two dolomites, the Fort Atkinson lime-
stone below, and the Devonian limestone above. Throughout
the western part of the county the Maquoketa is overlain uncon-
formably by beds belonging to the Wapsipinicon stage of the
Devonian. The unconformity is one of overlap due to the trans-
gression of the Devonian sea upon an extensively eroded sur-
face. During the interval of erosion the upper part of the
Magquoketa was cut away to such an extent that in some places
the overlapping Devonian rests on beds belonging to the middle
of the Elgin substage; in other places it rests on Fort Atkinson
limestone; in section 1 of Jackson township there are ten or
fifteen feet of Brainard shale between the Devonian and the Fort
Atkinson. Near the southwest corner of section 5, Calmar town-
ship, this shale is seen between the same two limestones, but the
thickness is reduced to three or four feet. It occurs in the same
relations to the limestones near the middle of the north line of
section 33, Lincoln township. Tt is quite probable, indeed almost
certain, that the full thickness of this upper shale still persists
beneath the small patches of Niagara limestone in the southeast-
ern part of Washington township, but no outerops were seen on
the Joug slopes belween the Fort Atkinsoa and Niagara lime-
stones. In general it is represented in this county by nothing
more than a few scattered remnants. Normally it is blue, fine
grained, plastic, unfossiliferous. The few remnants observed
have no commercial value, but large bodies of it might easily
be opened up on the hill sides helow the outliers of the Niagara.

SILURIAN SYSTEM.

Niagara Limestonse,

The Niagara limestone is represented in Winneshiek by a few
small outliers in the southern and southeastern part of Wash-
ington township, all of which may be referred to the lower or
Hopkinton stage of the series. A prominent knob of Niagara
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(Fig. 13), covering less than forty acres, stands out prominentiy
on the line between sections 22 and 23, about three-fourths of a
mile west of Festina. The village is built on a plaform of Forl
Atkinson limestone. A long slope due to the presence of the
Brainard shale leads toward the summit of the kuob, and at a
level 100 feet above the level of the platform there is an old
quarry which has been worked in a hard, graunular dolomitu
identical in characteristics with some phases of the Niagara

farther south. The summit of the outlier rises about twenty feet

e T E N W B ot w67 of Niagara limestone in fowa, one
above the top of the quarry. The exact plane of contact with the
Magquoketa could not be made out, but the thickness of the
Niagara at this point is not more than forty feet. No fossils were
found, a fact not surprising, however, for in Dubuque, Delaware
and other counties where the basal part of the Niagara may be
studied, the lower zone is practically unfossiliferous. This out-
lier has the distinction of being the most northerly exposure of
the Niagara limestone in Towa. '

The largest of these outliers in Washington township begins
‘about a mile south of Festina and occupies portions of sections
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25,26, 35 and 36. The greatest thickness of the Niagara, approx-
imately 75 feet, occurs near the northeast corner of section 35.
The road in the northwest quarter of section 35 angles around a
very characteristic cliff of the Niagara limestone (Fig. 14), and
a bold salient of this limestone (Fig. 15) faces the valley of the
Turkey r.ver in section 26. This larger area forms a flat topped
mesa with steeply sloping sides. Its outline is quite irregular;
its total area does not muecl exceed a single square mile. A

Fig. 14—Cliti of Niagara limestone north of center of section 35, Washingtontownship
Photo by Lees.

ridge capped with Niagara, trending northeast-southwest, begins
in the northeast quarter of section 27 and extends to a point east
of the center of section 23. A very symmetrical conical outlier,
occupying only a few acres, rises from the level of the valley in
the southwest quarter of section 35; and another, which forms
an elongated butte with flat top and steep sides, extends obliquely
across the line between sections 28 and 33. This last is the only
known remnant of Niagara in this county on the west side of
Turkey river.
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In the main the Niagara here is a cream colored, magnesian
limestone; though in the larger area, in section 35, there is a bed
of soft, yellow dolomite, ten feet in thickness, about forty feet
from the top; and some of the layers in the old quarry at the
outlier west of Festina, are composed of hard, buff, erystalline
dolom’te matching the best type of this limestone in the counties
of Duhugue and Delaware. At the cliff in the northwest quarter
of section 35 there are some obsenre stromatoporoids about the
middle of the section, and an imperfect glabella resembling that

Fig 15 -Salient of Niagara limestone facing the valley of the Turkey river in the south-
west quarter of section 26, Washington township.

of Illacnus insigis, was found in the upper beds. The grounds
on which these outliers are referred to the Niagara are chiefly
lithologic and stratigraphic; but the evidence from these two
criteria finds strong support in the geographic relations of the
outliers to the Niagara of Fayette county, which, toward the
south, is continuous with the great Niagara area, and toward the
north is found to diminish rapidly in thickness and areal dis-
tribution. The last remnants of the formation in Iowa, toward
the northwest, are found in these small isolated areas.
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DEVONIAN SYSTEM.
Middle Devonian Series.
WAPSIPINICON AND CEDAR VALLEY LIMESTONES.

Beds belonging in part to the Wapsipinicon stage, and in part
to the Cedar Valley stage of the Middle Devonian occur in the
western part of Winneshiek county. Owing to the small size of
the individual exposures and the searcity of fossils, it is not pos-
aible to separate the two stages with any degree of definiteness
The area occupied by the deposits of the Devoaian period
includes practically all of Jackson township, the groater part of
Sumner, and portions of Lincoln, Orleans and Fremont. A nar-
row tongue of Devonian enters Winneshiek from Howard county
and extends as a capping along the Cresco-Calmar ridge as far
as Calmar. As mnoted above in this report, the Devon an
lies unconformably upon an croded surfacce. There was an
eastward transgression of the Devonian sea after the hegin-
ning of the period, and our territory was not reached till
near the close of the Wapsipinicon sta:e. The earliest
beds of the Iowa Devonian—the Otis, Independence and
Lower Davenport—are accordingly missing in this part of
Iowa, and the beds which come in contact with the Maquo-
keta belong to a horizon ahove the Gyroceras zone at Inde-
pendence. The most characteristic fossils of the lowermost
strata of the Devonian in Winneshiek county are Productella
subalata Hall, and Spirifer pennatus Owen. A small Spirifer
like S. subumbonus Hall, is occasionally found near the line of:
contact.

The exposures of the Devonian in Winneshiek county are:
numerous, but the formation is distributed in the part of the
area covered with the deepest drift and is seen on the surface
only in small, isolated patches. Unless distinctive fossils are:
present, the correlation of one outcrop with another is not
always possible. Nearly the whole formation, as it appears ip
this part of the state, is a soft, yellow, earthy, magnesian lime-
stone, or imperfect dolomite, in which the embedded life forms

are preserved, if at all, in the condition of internal casts. 1t is
8
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not quarried at any point in the area studied, nor is any of it
suitable for quarrying. Where it has heen stripped and cut into
by erosion, instead of forming cliffs which might be studied in
detail it breaks down into rock strewn slopes, with the more
persistent ledges asserting themselves in a feeble way, as shown
in figure 16. The view shows the hard Fort Atkinson limestone
near the foot of the slope, with some of the harder beds of the

-

Fig. 16 -View ncar Fort Atkinson showing outcropping oE'Devoni:sm dolomite nearthe
top of the hill, and Fort Atkinson. limestone, of the Middle Maquoketa, near
the base. There are ten or fifteen feet of Brainard shale between the two
limestones, but no Niagara. Photo by Lees.

Devonian expressing themselves in ragged, fragmentary out-

crops toward the top. Ten or fifteen feet of Brainard shale

separate the two limestones, but its presence is not indicated by
the topography. Fragments of weathered Devonian limestone
are sprinkled over the entire hillside. The Devonian at the point

shown in the illustration, near the southeast corner of section 1
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Jackson township, is, as usual at this horizon, soft, yellow, mag-
nesian, not very fossiliferous, but yielding to persistent search
the casts of Productella subalata Hall, Spirifer subumbonus
Hall, and Spirifer pennatus Owen.

The same Productella beds are seen in numerous small out-
crops—wherever, in fact, the drift is absent—on the west side
of the valley of the Turkey river, all the way to the Howard
county line; they are present on both slopes of the Cresco-Cal-
mar ridge in Calmar, Madison and Lincoln townships; they
appear in contact with the Lower Maquoketa in the small Devon-
lan areas which enter our county from Howard in Orleans and
Fremont townships. For a few concrete illustrations there may
be noted the outerops of Devonian crowded with casts of Pro-
ductella, which occur in the road between sections 15 and 22,
Lincoln township. The best locality is just west of a small valley
passing through the sections named. Devonian outcrops are
more or less continuous for three-fourths of a mile farther west,
but near the middle of the south line of 16 the Fort Atkinson do-
lomite appears from beneath the Devonian in the gentle descent
toward the Turkey river. Between the point last named and the
streamn, the Maquoketa is seen at intervals, carrying such fossils
as Lingula iowensis, Leplacna unicostata, Plectambonites sericea,
Orthis whitfieldi and O. testudinaria. The Devonian, only a few
feet higher, furnishes casts of two Atrypas, one large Spirifer,
S. pennatus Owen, Cyrtina hamiltonensis Hall, and Paracyclas
elliptica Hall, in addition to the common Productclla. Less than
a quarter of a mile west of the river the Devonian again appears
above the Maquoketa, good exposures being found near the
southeast corner of section 17 and along the east side of 20. At
the bridge over the Turkey river on the line between Howard
and Winneshiek, there is a good example of the Productella beds,
which was noted in the report on Howard county. The deposit
presents the usual lithologic characteristics, but the grading for
the road has exposed a section of several feet in thickness and
afforded better opportunities than occur at the natural expos-
ures for an investigation of the fauna. IPossils, in the first place,
are not abundant, and, secondly, the obscure casts that do occur
are not always identifiable. It is possible, however, to make out
the Productella and large Spirifer which prevail at this horizon,
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and in addition are casts of Stropheodonta demissa, Atrypa
reticularis, Spirifer subumbonus, Cyrtina hamiltonensis, some
undetermined gastropods and the pygidium of Phacops. Shales
of the Maquoketa stage occur in the bed of the stream immedi-
ately below the bridge.

In Howard county the Productella zone is overlain by beds
almost barren of fossils, but characterized by the presence of
occasional colonies of Acervularia and great numbers of irregu-
lar pockets filled with caleite. Following down the stream from
the county line bridge referred to above, tlie Devonian limestone
is found to be continuous in the bluffs in the southern part of
section 6, Lincoln township. The slopes are strewn with loose
fragments of the soft, earthy, magnesian limestone, and quiwe a
number of these contain Acervularia davidsoni Bd. & H. The
corals were not seen in place, for the upper part of the bluffs is
rounded back and covered with a heavy mantle of detritus; but

it is clear that the beds above the Productella zone are present
in this locality. Beds of this overlying horizon, with its irregu-
larly shaped masses of calcite, may be seen in places near the
northeast corner of section 16, Jackson township, and in the
southwest quarter of tlie northwest quarter of 28, Calmar. Beds
belonging to the next higher zone occur in section 31 of Jackson
township. In the road passing south from the center of this
section, a few rods north of the Fayette county line, there is an
exposure showing from eight to ten feet of soft, yellow, earthy
dolomite containing Dielasma iowensis Calvin, Atrypa reticul-
aris Linne, and Spirifer subvaricosus Hall & Whitfield. In the
northeastern part of the section the same horizon is indicated by
the same fauna at the crossing of the ereek one-fourth of a mile
southwest of Navan, and again in the railway cut a short dis-
tance west of the small station.

The highest beds of the Devonian in Winneshiek county are
seen on the east side of the county line road, less than a fourth
of a mile south of the northwest corner of section 7, Orleans
township. They were not noted at any other locality.
Here the limestone is non-magnesian, light gray or white
in color, fine grained or lithographic in texture. Some
of the beds are very much ecrackled as if they had
been exposed to air drying while yet soft and plastic.
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The fossils are mostly stromatoporoids of the types
found associated with the lithographic zone from Johunson
county to Mitchell. Colonies of a small digitate Favosites occur
with the stromatoporoids, an association that is practically uni-
versal in Jowa. In Johnson county the lithographic limestone
lies practically at the top of the Cedar Valley stage; but if these
beds in section 7 of Orleans township are traced toward the
southwest, they will be found in Howard county to pass beneath
heavy, magnesian layers such as are seen in the quarries on the
higher ground around Vernon Springs. By reference to the
report on Chickasaw it will be found that in the county south of
Howard there are fifty feet of these magnesian beds above the
lithographic horizon. In Mitchell county, in the Lewis quarry
and at the Chandler cliff section for example, there are some
soft, yellow magnesian beds, a few feet in thickness, above the
lithographic limestone, which may be regarded as remnants of
the heavy, overlying layers in Howard and Chickasaw. These
upper beds seem to have no equivalents at Iowa City or else-
where in the southern part of the Devonian area. The light col-
ored, lithographic, non-magnesian phase of the Devonian attains
its greatest known thickness in the vicinity of Mason City, as
may be seen by reference to the report on Cerro Gordo county.
Samples taken from this horizon in Mitchell county were anal-
yzed by A. B. Hoen of Baltimore and were found to contain only
a trace of Aluminum-iron oxide and but .07 of one per cent of
Magnesia. Such a stone is especially well fitted for use in the
manufacture of Portland cement. There is not enough of the
non-magnesian zone in Winneshiek county to be of commercial
value, but the great development which these beds attain in the
counties south and west of the area under consideration renders
them worthy of careful consideration by the makers of Portland
cement, and places them high in rank among the important geo-
logical resources of the state.

THE MANTLE ROCKS.
RESIDUAL MATERIALS—GEEST,

The mantle of rock waste forming the soils and subsoils of
. Winneshiek county, may be divided into (1) Residual Materials
or Geest, and (2) Transported Materials which make up the
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many phased deposits of the Pleistocene System. The geest
belongs to no one age or period, but is a product of destructive
processes which have been in continuous operation throughout
all the periods since northeastern Iowa first rose above the sea.
It does not occur in large bodies at any points within the limits
of the county, corrasion and removal have been able to keep pace
with the processes of production. The residues resulting from
the disintegration of local bed rock vary with the composition of
the beds, but it may be sald that the characteristic geest of this
county is that derived from the decay of limestones. This is
usually a very dark colored ferruginous clay enclosing numer-
ous fragments of chert and occasional fragments of undissolved
limestone. Geest is best seen in the eastern part of the county,
in the regions where the drift is thin or wholly absent. It cannot
be said that the geest mantle is continuous even in regions of no
drift; it occurs as mere remnants of a mantle, often in fissures
in the bed rock. In the drift covered regions it has been quite
effectually swept away, the greater part of that which remains
being protected in fissures into which it had been worked before
the coming of the glacial ice. Among the largest and most
typical bodies of residual materials are those seen near the
center of section 26, Glenwood township. These bodies are of
dark red residual clay, in some cases two or three feet in thick-
ness, in and upon which are large quantities of residual chert.
The chert represents insoluble nodules in the Galena limestone,
and the great amount of it would indicate the removal by solu-
tion of nearly the whole thickness of this formation.

Residual materials from the Oneota limestone, a crystalline
dolomite, may be seen a short distance east of the center of sec-
tion 19, Highland township. Here are all stages of rock decay
trom partly disintegrated bowlders of the Oneota to gray dolo-
mitic sand and dark, ferruginous residual clay. All the erystal-
line dolomites, such as the Niagara in Delaware county, the
Galena around Dubuque, and the Oneota in the northeastern -
counties, break down, by solution of the cementing substance, in-
to loose granules representing the constituent crystals of the
deposit. The product resembles ordinary, incoherent sand.
Decayed Galena in Dubuque county, and Niagara in Delaware,
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have given rise to considerable bodies of loose, dolomitic sand
many feet in thickness; and here in section 19 of Highland town-
ship, as well as at many other places in Winneshiek county, the
Oneota is seen passing through the same phase of decomposition.
The final result in all such cases, however, is the solution of all
that is soluble in the granules and the conversion of the finer
insoluble econstituents of the dolomite into a dark red, ferru-
ginous, tenacious clay in all respeets like that derived from the
non-magnesian phase of the Galena. The residual clays from
the Maquoketa beds are, on the whole, less ferruginous than the
geest from the Galena and Oneota limestones. The residue from
the Saint Peter sandstone is simply a bed of incoherent quartz
sand practically equal in volume to the body of sandstone that
has suffered disintegration. A typical illustration of such geest
occurs around the base of the salient of Saint Peter (Fig. 5) in
section 12 of Hesper township.

PLEISTOCENE SYSTEM.
KANSAN STAGE.

Kansan Drijt—Only two drift sheets have been recognized in
Winneshielk county, the Kansan and the Towan. The drift
mantle, even where both sheets are present, is comparatively
thin. The older IKansan, weatheved, iron stained, deeply eroded
and covered with loess, is found in the eastern two-thirds of the
county. In the eastern one-third there are areas of considerable
extent where the drift oceurs in patches; in the intervening
vacant spaces the loess rests directly on bed rock or on residual
clays and cherts. The heavier and more continuous bodies of
Kangan drift are found on the uplands. North of the Oneota
river the drift is well developed along the high divide passing
through the northern townships, a fact that is apparent in the
western part of Hesper township and the northeastern part of
Burr Oak. South of the river the most tvpical and characteristic
areas of the Kansan occur on the high ground in Springfield,
Frankville, Military and Bloomfield towunships. The drift is thin,
patchy, or wholly absent over considerable areas about the head-
waters of the Yellow river in Bloomlficld and Frankville town-
ships. The same statement may be made relative to the wholz
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of Glenwood and Pleasant townships, and to the greater part of
Decorali, Canoe and Highland. In Bloomfield township, for
example, there is the large area of Kansan on the upland of
which Castalia is the center. This is continuous with the main
body of the formation toward the west and northwest; but
among the numerous branches of the Yellow river the drift is
redneed to mere shreds and isolated remnants, as is well illus-

Fig 17—-Driftless hills in sactions 23 and 21,Pleasant township. Theslopes are covered
with waste from the Oneo.a limestone.

trated by the detached body occupving a small ridge near the
center of section 13 and another near the northwest corner of
section 12, In Canoe township there is a detached mass of drift
of considerable extent and several feet in thickness, south of the
center of section 2. In.Pleasant towuship there 1s quite an area
of the older drift south and cast of Locust Lane, but in the
small valley traversing sections 23 and 24, the hill slopes are
covered with local waste (Fie. 17), and there is no evidence that
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glacial ice had ever invaded the region. In general it may be
said that, in the eastern third of the county, the valleys, even of
the smaller, intermittent streams, have the topographic features
and surficial mantle of the Driftless Area, while the divides,
even the smaller ones, show some traces of the Kansan drift. It
is possible that the whole region, embracing both valleys and
uplands, may have been covered to an equal extent with the
Kansan glacier, and that erosion during, and subsequent to, the
period of ice melting may have carried away from the valleys
whatever detrital material the ice deposited. On the other hand
it i1s probable, at least possible, that the ice coming from the
higher lands to the northwest, moving here in the direction of
the drainage, and very much attenuated at its margin as it
approached the Driftless Area, pushed out on the ridges, its
continuity with the main body of the living glacier uninter-
rupted, while it broke down and became dead at the heads of the
valleys. The ridges were in fact a continuation of the surface
to the westward, upon which the ice moved as an unbroken
sheet; but the valleys, all of them preglacial, were depressions
below that surface, and the thin margin of the ice broke down
into detached, dead fragments wherever, in this critical part of
its area, such depressions were encountered. According to this
view these valleys never were invaded by living glaciers, never
received any mantle of drift. The same conditions are indicated
by the distribution of the Kansan in the marginal part of its
area in Dubuque county.

At all the exposures of IKansan drift noted in Winneshiek
county the formation is weather stained and oxidized through-
out its whole thickness. The color is red, not infrequently quite
brilliant. The smaller remnants in the eastern part of the county -
are very pebbly or sandy, and in some cases they grade into
dapnsits which might be classed as Buchanan gravels. This
pebbly phase of the Kansan is well illustrated at many points
along the road passing north and south through sections 21 and
28, Decorah township; but the feature is so common, especially
throughout the eastern townships, as practically to include all
observed exposures, and further mention of particular cases is
unnecessary. The normal, blue, unweathered phase of the
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Kansan was not seen in any of the outerops during the progress
of the survey, but McGee in his Pleistocene History of North-
eastern ITowa, page 519, publishes the record of a well located in
section 7, Orleans township, which showed—pebbly yellow clay,
6 feet, and compact, laminated blue clay with striated pebbles,
10 feet. This well 1s located in the western edge of the county
where the glacial deposits are thickest, and in an area where
both drift sheets are present. The yellow clay undoubtedly
belongs to the Towan stage; the blue clay presents the normal
aspect of the unweathered Kansan. Another well reported by
the same author is located in section 16, Burr Oak township.
Here the record shows—Iloess, 14 feet; laminated sand, coarser
below, 10 feet; gravelly and sandy brown clay, 6 feet. In the last
case the well is located in the loess covered Kansan area, some
distance beyond the extreme limits of the territory covered by
the later Towan ice. The drift is overlain by stratified sands of
the age of the Buchanan gravels. The brown color of the
glacial clay indicates profound weathering of the deposit, and
the presence of the weathered zone shows that the surface has
not been disturbed by glaciers since the materials were deposited
and exposed to the air. In the erosional topography which is so
prominent a characteristic of this locality, in the weathering and
complete oxidation of the drift, and in the overburden of loess
there may be recognized the features which everywhere dis-
tinguish the loess-Kansan portions of the great drift-covered
area of Towa.

Buchanan Gravels.---When the Kansan glaciers were melting
and making their final slow retreat from this part of the state,
large volumes of water flowed out from the margin of the icc
upon the region which the ice retreat had just laid bare. This
water was loaded with detrital material, coarse and fine, and the
load was sorted and deposited along the courses followed by the
streams. Sheets and trains of gravel were thus laid down, some
of them upon the surface of the Kansan drift more or less
remote from the major drainage courses, some of them strewn
along the larger valleys. Two distinet phases of these
gravels have been noted in previous reports, one the upland, thz
other the valley phase. The probable genesis of the two phases is
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discussed in the report on Howard county, volume XIII, page
67. Both types occur in Winneshiek, the upland gravels being
found at a number of points in almost every township in the
county, the valley phase, so far as observed, being best devel-
oped along the river in the southwest quarter of section 7, Glen-
wood township. For concrete illustrations of typical exposures
of the upland gravels reference may be made to the deposit a
short distance south of the northwest corner of section 22, Hes-
per township, to the gravel ridge in the southwest quarter of
section 36, Madison,and to the sheet of gravel on the upper slopes
of the high bluffs, on land belonging to Myr. Halloran, in the
northeast quarter of section 15, Decorah township. At the point
named in Hesper township a section of gravel, five feet in thick-
ness, has been laid bare by the cutting of a gully along the side
of the road. The material is very ferruginous, rusty, weather
stained, and many of the pebbles and cobbles are in an advanced
state of decay. In the Madison township example there is a mix-
ture of coarser and finer fragments, a condition that is very
ccmmonly observed wherever the materials have been deposited
in close proximity to the edge of the ice. The assortment is
always better where the load had been carried for longer dis-
tances. Pebbles, cobbles, and small bowlders up to a foot in
diameter, occur together at the same level. The beds, as usual,
are very ferruginous, and a large proportion of the rock frag-
ments are badly decayed. The materials have been used fo
some extent in improving the local roads. On the Halloran land
the gravels occur 100 feet above the river and lie in a broad sheet
which in places attains a thickness of fourteen feet. The very
rusty appearance of the deposit led to the making of a number
of test pits by encouraging the hope of finding a bed of iron ore.
Remnants of similar beds are found on the slopes of the bluffs
at numerous points around Decorah.

At the locality mentioned above in the southwest quarter of
section 7, Glenwood township, the road, for some distance, has
been cut through a broad sheet of rather fine gravel which occu-
pies the bottom of the valley of the Upper Iowa or Oneota river.
The deposit, which typically illustrates the valley phase of the
gravels, occurs at intervals for a number of miles up and down
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the valley. It is composed of pebbles which have an average
diameter of half an inch. These are mostly smooth, well rounded,
polishied quartz. There is quite a proportion of sand mixed with
the pebbles, and the deep ferruginous stain indicates that rock
fragments containing iron bearing minerals were primary con-
stituents of the deposit. Nearly all the mineral species except
the quartz are partly or wholly decomposed.

Deposits of Uncertain Age, Probably Kansan.—The history
of the Kansan drift and the intimately associated Buchanan
gravels is fairly clear, but there are some deposits in the larger
valleys, possibly belonging to the KXansan stage, which it is more
difficult to understand. The gorge of the Upper lowa and all
the other stream trenches of any consequence in the county are
preglacial in age. The Kansan drift comes well down into the
vallev on the sides of the bluffs around Decorah, and some of the
gravels deposited by floods from the melting Kansan ice, lie in
the very bottom of the gorge. The valley was not only com-
pletely excavated before the Kansan, but it was even deeper
than it is to-dayv; for during the time of the Kansan floods
ageradation took place to a depth of not less than fifteen or
twenty feet. Now from Decorah eastward to the county line
there are extensive terraces of sorted and stratified materials,
well up on the sides of the valleys, from thirty to fifty feet above
he present flood plain. The materials composing these terraces
differ markedly from those making up the Buchanan gravels in
that they are largely of local limestones and cherts. In most
cases less than ten per cent of the fragments are of crystalline
rocks. Along the river from the county line westward, in the
southeast quarter of section 36, Pleasant township, the terraces
are well developed. Not far from the line the stratified terrace
materials have been nndercut by the river so as to show a fresh
section forty feet in hight. Near and below the middle of the
section there are many coarse blocks from the Oneota and Saint
Peter formations, but the main body of the deposit consists of
rounded fragments of chert and local limestone, with some peb-
bles of quartz, diorite, granite and other northern crystallines,
all embedded n cuartz sand.  Some small streaks made up
alost exclusively of north»rn pehbles and quartz sand are iron
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stained and resemble the ordinary Buchanan gravels. Between
section 36 of Pleasant township and section 16 of Decorah, there
are many remnants of the same terrace deposits. In section 12
of Decorah the terrace has been cut into by a small wet weather
tributary exposing a fresh surface of the same materials found
farther east. The deposit is well stratified. Some streaks of
clay are intermingled with the gravels. There is also a con-
siderable amount of quartz sand; and rounded fragments of
crystalline rocks oceur, varying from small pehbles a fraction of
an inch, to cobbles eight or nine inches in diameter. The major
part of the material, however, consists of fragments of sedi-
mentary rocks from the local formations. The larger crystalline
cobbles are very rare. On the left bluffs of the river opposite
Decoraly, between Mill spring ravine and the Ice cave, the terrace
material takes the form, in part at least, of irregular, only par-
tially worn chips of limestone arranged in definite bands, with
what seems to be washed residual clay in the interstices; while
mingled with the local fragments are small numbers of erystalline
pebbles. Toward the base of the deposit the limestones are
worn and well rounded; foreign pebbles are present in larger
proportional numbers than higher up; all the fragments are
embedded in clean quartz sand; and the whole is bound together
with calcareous cement into a firm conglomerate. The base of
the terrace is here thirty feet above the present flood plain, and
on a platform between the terrace and the river are many rem-
nants of very much weathered, ferruginouns Kansan drift.
Along with the deposits of uncertain age one at the mouth of
Mill spring ravine should perhaps be mentioned. While some
of the maferials here are the same as those composing the ter-
races described above, it is very probable that the deposit is due
to the working over and re-deposition of a variety of materials
at a much later date. The section exposed occurs at the side of
the road and is twenty feet in hight. The arrangement of the
materials 1s without definite order. Small bodies of stratified,
oxidized, iron stained gravels are shown; there are irregular
local masses of gravel composed of limestones and cherts;large
blocks of calcareous tufa, probably a precipitate from the
springs of the immediate neighborhood, are disposed without



126 GEOLOGY OF WINNESHIEK COUNTY.

order throughout the face of the section; there are yellowish
and ashen silts, some containing such land shells as Succinea and
Polygyra; and there are others containing the shells of aquatic
types such as Physa. Impressions of leaves resembling those of
the modern elm and hazel are found in some of the blocks of cal-
careous tufa. The whole appears to be but a remnant of a much
larger deposit that once may have filled the ravine from side
to side for some d'stance above its mouth.

Post-Kansan Loess.—There are evidences of two distinet loess
depusits dustributed throughout the county. Between the two
the differences in age are very great. The older loess is related
to the Kansan drift, though the time of its deposition may have
heen very much later than the appearance and withdrawal of the
Kansan ice. Itsexact age can not be determined from the knowl-
edge now at hand. It lies on an eroded surface of Kansan till,
which would imply that its deposition did not immediately fol-
low the disappearance of the Kansan glaciers; that this loess
was old, weather-stained and altered before the second, or
Towan loess was laid down upon it, is also clearly indicated. The
old loess is blue or gray in color. It is much more plastic than
the yellow lowan loess. Hvidences of age and alteration before
it was covered by later deposits are found in the segrcgation
of the iron in the form of large, ferruginous, concretionary
““pipes’’, and in the great nnmbers and large size of the loess
kindchen which indicate the leaching and re-deposition of the
calecareous constituent. Where the deposit is trenched by rain
cut gullies,the ferruginous‘pipes’’are shown to be not only verv
numerous, but to be hard enough to bear complete separation by
washing from the softer matrix and resistant enough, for some
time, to cumber the bottom of the trench by scores and hundreds.
The concretionary process evidently began around plant roots,
but it went on, building up concentric rings, until diameters
ranging from three to five inches were attained. Shimek® has
referred to the particular case observed near the northwest cor-
ner of section 20, Bluffton township. In 1903 one of the best
exposures in the county was to be seen at this point. The older
loess was exposed in a steep sided trench to a depth of four feet,

*[he Loess and the Lansing Man. By B. Shimek, Bulletin from the Lab. Nat.
Hist, of the State Unfversity of Towa,Vol. V, p. 340. Iowa City, November 19, 1904.
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and above it was a bed of fresh, yellow, Iowan loess having a
thickness of eight or ten feet. The locality is on a hillside slop-
ing to the north, and both loess deposits are thickest near the
top of the slope. The older deposit, in fact, thins out and dis-
appears in a short distance, and before the middle of the slope
is reached the younger loess rests directly cn yellow shaly lime-
stones belonging to the Maquoketa stage. Both older loess and
Kansan drift had been removed byerosion before the last episode
of Joess deposition began. The alteration of the older loess was
all finished before the deposition of the later, for the overlying
bed of ten feet in thickness would effectually protect the lower
from further change. Except at the surface, there are no evi-
dences of change in the upper bed since it was laid down. The
locality noted ahove is but one of scores showing the same rela-
tions of two distinet beds of loess. When seen in a clean vertical
section, the line between the two deposits is quite sharply drawn
as shown in figure 18, reproduced from a view by Shimek taken
in section 3, Dccorah township.

Fig 18—-An older and a younger loess in section 3, Decorah township  The dark band
below the middle of the view separates the two deposits. Photo by Shimek
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Towan Drift—The Towan drift covers less than one-third of
the total area of Winneshiek county. It pushes over
into  Winneshiek from Howard and Chickasaw and ter-
minates quite abruptly along a very irrcgular line before
advancing far, at any point, beyond the limits of the
western townships. The erratic line which marks the extreme
eact - fimifs of the Tnwon ice sheet, is deseribed in the chapter
on topography, and is shown on the map of the Pleistocenc
deposits.  West of this line the surface is, in general, a very
gently undulating plain, contrasting strongly with the deeply
dissected surface of the Kansan drift, or of the region in which
the present topography is due to preglacial erosion. The
inequalities of the Iowan surface are not due to water sculpture
in post-Towan time, but to the irregular manner in which the
drift materials were deposited by the Towan ice. In Winneshiek
county, as elsewhere, the Jowan drift is very thin near its mar-
gin and fails in many cases to conceal the effects of pre-Iowan
erosion, but in general this younger drift plain, with its broad,
shallow sags and low, flat, intervening swells, shows none of the
characteristics of a water carved surface. The deposit under
consideration is characteristically developed over the major part
of Jackson and Sumner townships and the west central part of
Orleans.

The Towan till is yellow, comparatively free from cobbles and
pebbles, moderately calcareous, and its surface is strewn with
large, coarse grained, light colored granite bowlders. Usually
the Jowan area has no loess; the till shows scarce any signs of
oxidation or leaching; its bowlders are fresh; its surface has not
been modified in any appreciable degree by erosion; its materials
remain practically as the retreating Towan glaciers left them.

Along its border the Towan drift plain is usually abruptly set
off from the Kansan by a conspicuous ridge of loess. The Kan-«
san arca is always loess covered; the surface is carved by drain-
age waters into a branching and re-branching system of ravines
which diminish in depth and importance as the number of
branches is increased, and finally fade into scarcely perceptible,
shallow depressions on the divides; over the ridges and ravines
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loess is spread as a veneer, showing that the erosion was com-
plete before the yellow loess was deposited; the upper surface
of the till is reddened by oxidation which took place during the
long pre-loessial period of exposure; the lime carbonate has
been leached from the upper zone; many of the few small bowl-
ders which occur are so far decayed as to erumble of their own
weight or under very slight mechanical force; the contrast
between the old, eroded, weathered and loess covered Kansan
and the young, fresh, uneroded Towan is very great, and it is
all the more striking when the two areas are seen in close prox-
imity, as along the Towan margin. The differences are sufficient
to arrest the attention of any intelligent observer.

Towan Sand Terraces—Deposits of fresh, white, clean sand
are strewn along the valley of the Upper Iowa, and are particu-
larly well displayed in sections 13 and 24, Decorah township, and
7, 8 and 18, Glenwood. The sand overlies the rusty Buchanan
gravels, in areas of some width, on the east side of the road lead-
ing from Freeport to the bridge in section 7 of Glenwood; but it
seems to have been deposited chiefly in comparatively narrow
belts along the lower slopes of the bluffs. It is referred to the
time of flooded streams connected with the melting of the Towan
ice on the basis of its fresh appearence, its stratigraphie rela-
tions to the old, weathered Buchanan gravels and its evident
identity with sand beds of lowan age in counties ranging from
Johnson to Mitehell. Tn connection with the record of sand
trains along the main drainage course of the county, it will be
appropriate to note a number of Towan howlders in the north-
east quarter of section 21, and the northwest quarter of 22,
Fremont township, at some distance from the [owan border.
There is here a sharp curve in the river changing the flow from
the northeast toward the southwest, and on the outside of the
curve there is a low, flat area extending eastward for a distance
of half a mile. The bowlders, fair in size and more than a dozen
in number, are located on this flat space upon which the stream
would be projected at high water. It is easy to see that floating
masses of Towan ice carrying bowlders would be swept out of the

main channel and stranded at such a point, when the swollen
9
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stream was transporting and depositing the Towan sands. At
its maximum, the Towan ice lay deep in the valley of this river,
and in all its drainage basin, west of Foreston in Howard county,
and it was from this region that the bowlders near the northeast
corner of section 21, Fremont township, came.

Iowan Loess.—Intimately related to the coming and going of
the Towan ice sheet was the deposition of the young, fresh, yel-
low loess which begins at the Iowan border and is spread to
imndefinite distances over the region lying ontside of that margin.
The whole county, excepting the area of Iowan drift, is covered
with it. The loess is very young as compared with the other
phenomena of the area upon which 1t lies. It variesin thickness
from a few inches to ten, fifteen or twenty feet, but in general it
conforms to all the erosional ineqnalities which had been devel-
oped on the surface before the time of its deposition. If, there-
fore, it could all be swept away, the topographic features of the
region would not differ essentially from those of the present.
This loess is a fine, yellow dust, evidently derived from the yel-
low Towan till to the westward, often containing numerous fos-
sils in the form of the fragile shells of land snails, and furnish-
1ng occasional small limy nodules, the loess kindchen. The more
extensively and thoroughly the loess is studied, the stronger
grows the evidence that it is simply wind-blown dust, a true
aeolian deposit. Usually the formation shows no evidence of
stratification, but bedding planes are indicated in not a few
instances. When seen at all, they conform to the surface slopes
or present the irregularities sometimes seen in drifts of snow or
bodies of aeolian sand. A case of very complex bedding is seen
near the center of the west half of the northwest quarter of sec-
tion 33, Calmar township.

Alluvium,

Fine alluvial deposits occur in the valleys of the principal
streams. In that part of the Upper Towa or Oneota valley
between the northwest corner of the county and Decorah there
are many small areas and narrow belts of alluvium, well shown
at Plymouth Rock, Bluffton, and other points where the walls of
the valley recede from the stream and true flood plains are
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developed. Below Decorah there are a number of similar areas,
but the coarser sands and gravels connected with the effects of
melting glaciers, have choked up the valley and preoccupied the
space which might have been covered with alluvium, to a much
greater extent below Decorah than above. Alluvial plains of no
very great size occur along Bear creek and Canoe creek in the
northeastern part of the county, and along the Turkey river in
the southwest.

Soils.

The soils of Winneshiek county are very varied. There are
stony residual soils without loess in the lilly driftless portions
of the county, in the eastern parts of Glenwood, Pleasant and
Highland townships, as illnstrated in figure 17; in the same part
of the county tliere are residual deposits covered with loess; in
the central and western portions of the Kansan area the soil is
loess underlain by Kansan drift; in the Iowan area the soil is a
dark loam derived directly from the ITowan till, without loess;
and in the stream valleys there are the small areas of alluvial
deposits, furnished with the most fertile and most desirable type
of soil in the county. Large bodies of superior farming lands,
with loess-Kansan soils, are found in the county in two distinet
areas. One of these includes the northern parts of Fremont,
Burr Oak, Canoe and Pleasant townships, together with the
whole of Hesper and the western part of Highland. The other
covers the central part of Frankville township; from fifteen to
twenty square miles in the eastern and central parts of Madison;
and the uplands on the summit and sides of the Cresco-Calmar
ridge from the Iowan border near Calmar to the southeast cor-
ner of the county. In these areas the surface is more or less
rolling and naturally well drained, the soil is loose and mellow,
free from rock fragments easy of cultivation. The slopes are
not so steep but that a fertile loam is developed. In the other
parts of the loess-Kansan area, in proximity to streams, the
surface is characterized by steep sided ravines and narrow inter-
vening ridges, the land is easily trenched and gullied by rains,
humus is washed away as fast as developed, and the soil is less
fertile and less easily cultivated than on the uplands farther
from the drainage courses.



132 GEOLOGY OF WINNESHIEK COUNTY.

Towan drift soils are found in the western portion of the
county, over the whole or part of Orleans, Lincoln, Calmar,
Sumner.and Jackson townships. The surface is less rolling than
in the loess-Kansan area, for which reason the surface drainage
is not so universally perfect. A deep, black, fertile loam is
developed, rich in lime carbonate as well as in organic matter.
There is sand enough to make the soil warm, mellow and easily
cultivated. Granite bowlders are scattered over the surface,
but they are not sufficiently numerous to be troublesome. Lack
of drainage in very wet seasons is the only disadvantage which
these soils have as compared with those of other parts of the
county, and this is nowhere serious. It is probably true that the
most valuable farming lands of Winneshiek are found in the
area of Towan drift. The distribution of the small areas of
alluvial soils has been noted under the head of Alluvium.

Unconformities.

In discussing the stratigraphy of the county reference was
made to the very pronounced unconformity between the Pro-
ductella beds of the Devonian and the Maquoketa formation of
the Ordoviecian. The Silurian is absent. The Niagara limestone
may never have been deposited in the northern part of the
county, or it may originally have been very thin and, in this area,
was removed by erosion before the beginning of the Devonian.
The few small outlicrs of Niagara in Washington townshipwould
indicate that the Niagara probably was present, at least in the
southwest part of our area, and that erosion must be reckoned as
one of the factors in accounting for its absence between the
Maquoketa and the Devonian at points only a few miles from
the outliers, on the west side of the Turkey river.

The unconformity here is due to overlap. During the Silurian
the shore line was moved westward to an unknown distance, and
at the beginning of the Devonian the sea was still remote from
Winneshiek county. At the most it was only the lower part of
the earlier division of the Niagara that was deposited in this
area before the waters receded to the west. The greater part of
what has been called the Delaware stage of the Niagara is
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absent, as well as the whole of the Gower, which is so conspicu-
ously developed and attains its maximum thickness in Scott,
Cedar and Jones counties. On the other hand the lower part of
the Devonian is missing. During the time represented by the
Otis, Independence, Lower Davenport; and most of the Upper
Davenport beds, as these have been described by Norton in
reports on Linn, Scott, and Cedar, the region was still under-
going erosion. The Devonian horizon that lies in contact with
the Maquoketa in Winneshiek and Howard counties is that of
Productella subalata Hall, and Spirifer pennatus Owen, a horizon
equivalent to that of the city quarry and other quarries in and
around Independence, a horizon well above the Fayette breccia,
even above the Gyroceras beds of the Upper Davenport. The
uplift which caused the waters to recede probably came to an
end about the beginning of the Devonian, and a slow subsidence
allowed a transgression of the sea upon an eroded surface. The
movement reached its maximum about the close of the time
represented by the Upper Davenport beds of Norton. The
crustal warping which made the transgression possible faded
out toward the southeast; there are no indications of it in Cedar
county where the several divisions of the late Silurian and early
Devonian seem to follow each other without any break, but the
abnormal eastward trend of the Devonian margin in Muscatine
and Scott counties may be indicative of some corresponding
movement in the region south of Cedar.

The other unconformities in the county are connected with the
deposition of the successive formations belonging to the Pleisto-
cene. The Kansan drift is unconformable on all the formations
of the Paleozoic rocks with which it comes in contact. The Iowan
drift was spread over a deeply eroded surface of the older Kan-
san. The Towan loess is unconformable on Kansan drift in some
localities, and on the older indurated rocks in others.

Economic Products.
BUILDING STONE.

‘Winneshiek county is fairly well supplied with building stone.
The lower part of the Oneota limestone as exposed in the valley
of Bear creek from Highlandville to the east county line, is
capable of furnishing a superior grade of quarry stone, and all
it lacks is development. The same beds come to the surface



134 GEOLOGY OF WINNESHIEK COUNTY.

along (‘anoe creek in sections 25 and 26, Pleasant township, and
a mile farther north, in a small valley which traverses sections
23 and 24, they are again exposed. The stone is a light cream
colored dolomite in very regular layers, durable, easily worked
and suitable for use in the construction of the higher grades of
public and private buildings. Owing to distance from markets
no effort has been made in this county to operate quarries at
this horizon; but it should be known that the formation is, in all
respects, the same as that which, in Minnesota, has won deserved
reputation under the trade name of Kasota limestone.

Most of the quarries about Hesper and Decorah are worked
in the upper beds of the Platteville limestone. For a thickness
of five or six feet helow the base of the Decorah shales (the
“Green Shales’ of authors) the Platteville lies in regular beds
from three to eight or ten inches in thickness. The stone is not
dolomitic, but is firm and compact, with fine even grain, gray or
drab or bluish in color on fresh fracture, but bleaches to lighter
shades on exposure to the weather. Stone from lavers at this
horizon is quite durable and has heen used extensively, particu-
larly in the construction of the earlier buildings, in Decorah.
In the neigliborhood of Mill spring, and between the spring and
the Ice cave, a large amount of good building material has been
taken from these beds. The lower quarry of Mr. Halloran,
located northeast of the eity, is worked in the Platteville lime-
stone. Auother quarry near the north end of the Ice cave bridge
(Fig. 6) has furnished quite an amount of material from the
same formation. Joints are so distributed that pieccs ten to
twelve feet in length and nearly as many feet in width may be
taken from the quarries, and the superior resistance of the rock
to weather and mechanical wear fits it admirably for door steps
and flag stones.

A number of quarries have bheen opened in the Platteville
limestone around Hesper. The one which has been worked most
constantly is located south of the village and is operated by Mr.
E. H. Weber. Several hundred cords are taken out annually and
sell at the quarry for $4.50 a cord. Mr. Weber has been operat-
ing here for twenty years. The lower part of the Decorah shale
1s in position above the quarry stone and has to be stripped in
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carrying on the work. In the species and grouping of the fos-
sils, the shale here resembles that near Waukon in Allamakee
county more than that near Decorah. Only the beds for a few
feet in thickness below tlie shale are taken out by the quarrymen,
and, during the many vears of operation, the stone has heen
removed over an area of some acres.

In the Jower part of the Platteville formation the beds are
thicker and more magnesian than in the quarries deseribed.
There are found here the ‘‘Lower Buff Beds’’ of the Wisconsin
and lowa geologists. This horizon is capable of furnishing a
superior grade of huilding stone, especially suited, where the
beds are thickest, for bridge piers and other heavy structures. In
point of durability and resistance to weather the Lower Buff
beds have few superiors. At no points in the county have thesa
beds been utilized to any considerable extent. Individually and
in the aggregate their thickness is much less in Winneshiek than
in Dubngue county. The heaviest ledges of the Lower Buff heds
in Winueshiek county were seen in the valley of the Upper Iowa
in the vicinity of Freeport and farther east.

A number of quarries have been opened in the Galena lime-
stone, above the level of the Decorah shale. Many are small and
were operated only temporarily to supply some immediate local
need. At no point does quarrying in the Galena assume com-
mereial importance. The upper yuarvey of Mr. Halloran is
worked at the level of the lower Receptaculites zone, about fifty
feet above the Decorah shales. The quality of the stone is not
as good as that from the npper part of the Platteville, The bed-
ding is not so regular; the textuve is less nniforuw; mneh of the
stone is liable to split into small chips on long exposure to the
weather. There is a large quarry at Nordness which is opened
in the upper beds of the Galena. The Maquoketa hegins only
a few feet above the exposure. The npper beds are badly checked
and weathered, but below these there are some quite firm ledges
varying from ten to fourteen inches in thickress, with which
there 1s associated a ten inch baud of shale. About the middle of
the quarry face there is a belt of irregnlarly bedded concretion-
ary limestone, three feet in thickness, altogether lacking in the
homog neity r-quisite for good quarry stone. Below this belt
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there are six feet of more regular and more homogeneous beds,
with some of the individual courses fully ten inches in thickness.
Another quarry at the same horizon as that at Nordness is
opened on the south side of the Yellow river, in the north half
of the northeast quarter of section 13, Bloomfield township, on
land belonging to the estate of Mr. Melvin Green. The char-
acteristics are the same as at Nordness except that there are sev-
eral bands of shale, ranging from two or three, to ten inches in
thickness, interstratified with the limestone. Another quarry
which includes the uppermost beds of the Galena is located on
the south side of the diagonal road in the southwest quarter of
section 17, Bluffton township. There are other small quarries,
worked temporarily or intermittently to supply the purely local
demands, near Kendalville, Plymouth Rock and Burr Oak. In
the southeast quarter of section 7, Fremont township, are some
small quarries opened in beds of dolomitized Galena, a phase
of the formation resembling that at Dubuque. Dolomitization
here is local, being restricted to an area of three or four square
miles. The many other small openings in the Galena limestone
are too numerous to be individually noted.

Much of the Galena limestone is very unreliable. When
quarrying has been carried into the hillside beyond the zone of
weathering, the ledges may appear to be thick, firm, durable,
suitable for any kind of construction; but after being placed in
walls and exposed to alternations of temperature and the chem-
ical effects of air and moisture they split into thin laminae and
eventually break up into small, irregular chips. The effect is
well sliown in the portions of the old retaining wall still standing
around the court house square.

Quite an amount of quarrying has been done in the Maquo-
keta formation. The Isotelus zone is very regularly and evenly
bedded, and in a few instances it is firm enough to serve for
building stone. One quarry at this horizon, located in the north-
east quarter of Springfield township, was noted in connection
with the general discussion of the Maquoketa beds. In some
cases the strata lying between the Isotelus zone and the Cler-
mont shale are capable of furnishing a fair grade of building
material for rough walls and foundations; but the principal
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quarry horizon in the Maquoketa is that of the Hort Atkinson
limestone. This, not infrequently, is a hard, granular, crystal-
line dolomite comparable to some phases of the Galena limestone
in Dubuque county. At Fort Atkinson quarries have been worked
in this formation for many years, and one of these, located a
few yards west of the old fort (Fig. 12), is capable of yielding
blocks of any desired dimensions up to three feet in thickmess.
Another quarry in the same limestone, on the east sidé of the
fort, has been operated intermittently for some time and has
furnished quite an amount of fairly good material. In the south-
west part of Military township there are many quarries ana
natural exposures in the Fort Atkinson beds. The small quarry
near the center of the southwest quarter of section 33 and that
near Ossian in the northwest quarter of section 15, will be found
noted with some detail in the part of this report which treats of
the Fort Atkinson limestone. On the north side of the Cresco-
Calmar ridge the Fort Atkinson formation comes to the surface
and is quarried near the center of the southwest quarter of sec-
tion 27, Springfield township, and about sixty rods south of the
northwest corner of section 5, Bloomfield. At the point last
named the rock is yellower, softer, less crystalline than at Fort
Atkinson. The rocks of this horizon become more earthy or
shaly toward the northeast, and gradually lose the qualities of a
pure dolomite which distinguish them at the type localities in
Fort Atkinson and Clermont.

A small amount of material has been taken out at a few points
from the Niagara limestone. The old quarry in the small
Niagara outlier west of Festina, near the northeast corner of
section 22, Washington township, has been noted in discussing
the Silurian System. No stone for any useful purpose has been
taken from any phase of the Devonian.

Lime.

‘While no lime is now manufactured in Winneshiek county, the
materials for making a high grade product are not wanting. The
upper two-thirds of the Oneota is particularly well suited for
this purpose. This is a hard, granular, crystalline dolomite of
much the same character as the Galena limestone which is so
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successfully made into lime at Kagle Point, Dubugue. At Water-
ville in Allamakee county lime is made and shipped extensively,
and the stone used is the Oneota, the same stone that is so well
developed at Highlandville and Canoe, and along the river below
Freeport, in Winneshiek county. The non-dolomitic (falena for-
mation in Winneshiek would make an excellent lime if it were
used soon after it is burned, but it will not keep as well as lime
made from the Oneota dolomite. It is liable to deteriorate by
becoming air slaked if kept in stock for even a comparatively
short time, and, if in this condition it is used for mortar, it is
easily ecrumbled and washed out of the joints. The greater part
of the Niagara limestone should make a good grade of lime.
There is nothing in the Devonian that can he recommended for
lime making, unless it may be the small amount of the litho-
graphic phase in section 7 of Orleans township.

Clays.

There are two brick yards operated in Decorah, and these
make practically all the clay products manufactured in the
county. The raw material used is loess.  This clay is worked
as 1t is taken frow the pit. The brick are sand moulded and
dried on the yard.  About 500,000 are made annually. The
loess is abundant and widely distributed throughout the county,
being found everywhere except in the small area of the L[owan
drift. Toess clay might be used in making a high grade of
pressed brick. The Maquoketa elays, the Clermont and Brain-
ard shales, are not used at any point, though it shonld he pos-
sible to obtain Clermont shale with little difficulty in the vieinity
of Fort Atkinson. This is the eclay that has been used for many
years in making brick and tile at Clermont in Fayette couunty.

Road Materials.

Materials for the improvement of the country roads and wvil-
lage streets are abundant in the form of limestones and gravels.
Limestone, easily crushed to form macadam, may be found con-
venient to almost every locality in the connty; but the natural
stores of road materials occur in the beds of Buchanan gravels
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which are so widely and generally distributed as to be present
in practically every neighborhood. The most abundant deposits
of these gravels, as already noted, are along the stream courses,
heds notable for their extent oceurring in the valley of the Upper
Towa below Freeport.

Water Supplies.

Streams and springs, the natural sources of water supplies,
are well distributed throughout the county. Shallow wells in
the surface deposits are important sources of supply in portions
of the county where the drift mantle attains considerable thick-
ness, and the deeper wells drilled in the underlving rock are
usually successful at moderate distances from the surface. The
great aquifer, the Saint Croix sandstone, which underlies the
whole state and supplies the greater part of our artesian waters,
may be reached at anyv point in Winneshiek county with no great
amount of drilling.

With a few possible exceptions along Bear creek, the springs
of the county ave all fed by ground waters which have never
reached a depth of more than a few score of feet beneath the
surface. For example, the most important spring horizon is at
the base of the Galena limestone. This formation is cut by
numerous intersecting joints along which the ground waters
move with great freedom. The large nmunher of sink holes that
pit the smrface over much of the area where the Galena is the
bed rock, constitute one of the ways wherehyv water finds access
to the fissures referred to. The descent of the waters helow the
base of the (Galena is stopped by the impervious bed of Dzcoral
shale. When valleys are cut below this horizon, the waters find
exit, and always on the side where the rocks are dipping toward
the valley. Cold spring, a few miles northwest of Bluffton, are
Mill spring, on the north side of the river opposite Decoral, are
among the noted springs of the county, whose position is deter-
mined by the Decorali shale. In both cases the waters come to
the surface a few feet above the level of the shale horizon. There
are a few small springs along the plane hetween the Glenwood
shale and the Platteville limestone.
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There are springs of the shallow type represented by those
from the Galena limestone in the eastern part of section 1, Jack-
son township. At this point, however, the jointed limestone is
the Fort Atkinson, and the impervious bed beneath is the Cler-
mont shale. At least one spring in Washington township, in the
northeast quarter of the northwest quarter of section 35, is due
to ground water in fissures in the Niagara limestone finding exit
on top of the Brainard shale.

The contact plane between the Jordan sandstone and the
Oneota limestone is another horizon along which springs occur.
Tle spring at Highlandville, and other springs between High-
landville and Quandahl, are due to waters from the Jordan
sandstone, which probably rise as a result of hydrostatic pres-
sure and flow out because corrasion of the valley has cut into
the upper part of the aquifer.

Water Powers.

The streams of Winneshiek county are capable of furnishing
a large amount of water power. Power has been developed on
the Oneota or Upper Towa river at Kendallville, Plymouth Rock,
Bluffton, Decorah and Freeport. Some of these plants have
been allowed to fall into decay, but the possibilities are there
‘still, and in the future all available sources of water power are
certain to be in demand. There are good power properties on
the Turkey river at Spillville and Fort Atkinson. Along the
smaller streams, such as Bear creek and Canoe creek, there are
opportunities for developing and maintaining water powers
very much greater than have yet been realized. Mill spring near
Decorah is an example of a fair sized stream issuing on the hill-
side, many feet above the valley, and affording head sufficient to
do quite an amount of useful work.

Gold.

Winneshiek is one of the counties in which reports of the dis-
covery of gold in the stream gravels have been in almost con-
stant circulation since the earliest occupation of the territory
by the white man. Quite an amount of work was done in
attempts to recover gold between 1855 and 1865, and there was
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a very active interest in the subject as late as 1903. No sub-
stantial basis for the remarkable claims made by the gold hunt-
ers could be discovered, and it is safe to say that none ever
existed. A few flakes of gold may possibly occur in sands and
gravels derived from the drift, the precious metal having. been
brought from the auriferous ledges of the Rainy lake region by
the glacial ice; bnt it would require unusual patience and per-
sistence on the part of the prospector to discover even a single
““color.”” The citizens of Winneshiek may rest assured that
neither in their county nor in any part of Iowa will gold mining
in any form ever become a profitable industry.

Caves.

The Galena limestone is notable for the great number of
fissures and caverns which it contains. Openings in the forma-
tion appear in the faces of bluffs, and their presence is indi-
cated over extensive areas of upland by the great numbers of
sink holes which pit the surface. Inlargement of fissures has
given rise to caverns or caves.

The Glenwood cave is typical of its kind. The location is iu
the face of a bluff, less than one-fourth of a mile south of the
center of section 34, Glenwood township. There is here a large
grotto forty feet high in front and diminishing rapidly in hight
to about eight feet, at a distance of sixty feet from the entrance.
At this point the cave proper ends, and the opening beyond that
is reduced to a comparatively small fissure. The mouth of the
cave is a pointed arch which is nearly thirty feet wide at the
base. The limestone forming the roof and walls is shattered to
small chips by weathering, and the appearance is somewhat
rough and ragged. The floor of the cave is not far above the
level of the Decorah shale, which appears in the bed of the creek
a short distance to the north. The lower zone of Receptaculites
owent Hall, is involved in the walls and roof, fragments of the
fossil being found amongst the fallen waste which strewed the
floor. The cave affords exit for one of the numerous under-
ground streams which traverse the fissures of the Galena lime-
stone. ‘
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Mill spring at Decorah issues from a somewhat similar cave,
but tumbled blocks from the walls and roof obstruct the entrance.
The geological horizon is the same as at the Glenwood cave. The
floor is a few feet above the Decorah shale, and Receptaculites
owent 1s seen in the face of a bluff a short distance above the
level of the spring pool. Cold spring, a few miles northwest of
Bluffton, flows out of a low roofed cavern in the Galena lime-
stone.

The Decorah Ice cave is the most noted of the caverns in this
county, the most noted in the state of Towa. The location is in
the face of the bluff on the north side of the river, opposite
Decorah. The cave is entered from a recess at right angles to
the trend of the cliff, and the direction taken by the chamber is
practically parallel to the outer surface. The opening is in fact
an enlarged fissure, one of the numerous east-west joints which
cut through the Galena. The cliff face is merely a joint face,
and the cave is opened along the next parallel joint. The mass
of limestone between the cavern and the front of the cliff has
settled and slipped outward at the base, the movement being
due to the yielding of the underlying Decorah shale. A short
distance east of the Mill spring ravine, not far from the home of
Mr. John O. Vold, there is an exposure of Decorah shale, and
on the slope above the shale there is a great column of Galena
limestone which has crept out at the base on the yielding, slip-
pery shale and assumed a nearly horizontal position. The rela-
tions of the strata involved in the displaced mass remain practi-
cally undisturbed. The widening of the Ice cave is due to similar
creep, but the amount of the movement has been very much less.

The Ice cave has attracted attention from the fact that the
walls are dry and bare in the late antumn and the first two
months of winter, and are coated with ice during the spring and
early summer. Ice is formed commonly on the north wall. The
amount varies greatly from year to year, but generally the
maximum thickness is attained between the first and the mid-
dle of June. Later in summer the ice is gradually melted, and
it may disappear completely early in August. No two seasons,
however, are necessarily just alike, so far as relates to the thick-
ness of the ice, or the times of its appearing and disappearing.
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Much depends on the intensity and duration of the cold of the
preceding winter. Dr. C. A. White, when serving as State Geo-
logist of Towa, visited the cave on June 1, 1869, and he records
in his report, Vol. I, page 80, that ‘‘the ice seemed dry and
well frozen, and was evidently accumulating at the time of our
visit.”” On the 22nd day of July, 1877, the writer found the north
wall covered with a thick sheet of ice, and, nnder the conditions
of very low temperature then existing, several weeks must have
elapsed before the ice was all melted. Sowme of it may have been
present until well on into September.

Between July 1, 1897, and July 16, 1898, Mr. A. F'. Kovarik of
Decorah carried on a series of observations on the Ice cave, the
most important that have yet been made. The results of his
work were published in the Scientific American Supplement, No.
1195, issued for November 26, 1898. From this paper I quote
freely the facts which follow. The cave divides into two branches
at a distance of twelve meters from the entrance, one branch
leading southward into a small chamber having an opening
upward to the outer air; the other leading westward into the
ice chamber. At six meters from the division is the point where
“the jce accumulates to the greatest thickness, a point called hy
Mr. Kovarik the ‘‘Locus Glacialis.”” According to the excellent
report before me the greatest thickness in 1897 was attained
July 1, when it was about 25 cm., or ten English inches. From
then the thickness gradually decreased, so that July 17, it was
only 15 em. ; July 24, 10 em. ; and by September 3 all the ice had
disappeared. After September 3, the temperature gradually
rose until October 16, when it reached its highest point, +8.3° C.,
or about the temperature of a cold spring; from thence,a gradual
decrease in temperature continued till the time of the lowest
point. This was February 26, 1898, when the thermometer
showed —6.6°C. In 1898 the ice at Locus Glacialis first appeared
about May 29. Two weeks before that time water was dripping
from the crevices between the north and south walls. Beginning
with May 29, the ice rapidly increased in mass, and by June 12,
the time of maximum quantity, the ice covered the wall for a
width of nearly two meters, having the greatest thickness of
29 ecm. The decrease was rapid in 1898; July 16, only a small
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quantity was found, and by August 1 all the ice had disappeéred.
The following table is quoted from the paper of Mr. Kovarik;
the temperatures are given in degrees Centigrade.

IN THE VALLEY. LOOUS
TIME. (sHADE; DIVISION. GLACIALIS. END.
July 1, 1897............ +-33.3 + 2.2 0.0 0.0
July 27, 1897........... +-21.1 4+ 5.0 0.0 0.0
August 14, 1897. ...... +32.2 + 5.8 +3.1 0.0
September 3, 1897.. ... +32 2 + 7.2 +3.1 +8 3
September 18, 1897..... -+33.9 + 86 +6.1 +83
October 16, 1897........ +240 +10.0 +8.3 483
October 30, 1897........ + 10.0 + 7.2 +4.7 + 5.0
December 11, 1837 ..... — 2.2 — 2.7 —1.1 —2.2
January 8, 1898 ........ 0.0 — 2.7 —3.9 0.0
January 22, 1898.......— 5.0 — 6.1 —3.9 —3.9
February 26, 1898....... 0.0 — 6.6 —6.6 —5.0
March 12, 1898......... 4 2.8 — 1.6 —2.7 —2.7
March 26, 1898..... ... 4+ 8.8 — 1.7 —1.6 —1.1
April 16, 1898 ..........425.6 — 1.4 +1.1 —1.1
April 30, 1898........... +13.9 + 1.1 —1.1 —1.1
May 28, 1898............ 4-17.2 4+ 1.7 —0.3 0.0
June 9, 1898............ +25.0 + 1.7. —0.3 0.0
June 18, 1848........... +28.3 + 1.7 —0.2 0.0
July 16, 1898............ 4 35.0 4 7.2 0.0 2.2

From this table it will be seen that the popular notion that ice
melts in the cave in winter and freezes in summer is not quite
correct. It is true that freezing does take place in the summer,
but the table shows the impossibility of anything like melting in
the winter. Early in the winter the temperature in the cave
reaches the freezing point, about as early as it is reached in the
air outside; and with rare exceptions a freezing temperature is
maintained until late in the following summer. After the ice
disappears in late summer the temperature rises above the freez-
ing point, and so long as this condition lasts no ice can be
formed. By the middle of December, when the temperature of
the cave has fallen below freezing, all moisture near the surface
has been sealed by frost, circulation is stopped, no water finds
its way into the cave, no ice is formed, though the temperature
is low enough to congeal water if only it were present. The
formation of ice begins when the ground thaws in spring and
the released waters can percolate into undergound fissures and
caverns. The cold that freezes ice in May or June is the cold of
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the preceding winter. The walls of the caverns may be chilled
for some distance from the surface to a temperature many
degrees below the zero of our ordinary Fahrenheit thermometers
and water may be congealed by simple contact with such a sur-
face. The Ice cave, however, is but a part of the great system
of intersecting fissures and caverns that cut through the Gal-
ena limestone in many directions, the master joints being here,
as elsewhere, east and west. There are miles of these joints con-
necting one with another in the hills about Decorah, and they
represent millions of cubic feet of air space. If the winter
should be severe and the cold protracted, these spaces may be
filled with air having a temperature below zero Fahrenheit.
With the advent of warm weather the colder, denser air flows
out and may maintain a low temperature in the openings through
which it escapes for some time after summer has fairly set in.
As shown by McGee, the rapid expansion of this air as it issues
from an orifice, would tend still further to reduce the tempera-
ture as in the case of an artificial ice machine, but the main cause
of the freezing observed in glacieres like the Decorah Ice cave
will be found in the stored up ‘‘cold’’ of the preceding winter.*
That there is a movement of air into the cave in winter and out-
ward in summer is confirmed by the observationg of Mr. Xov-
arik. On July 1, 1897, he found a cold breeze coming from the
cave, which was noticeable thirty meters from the entrance. At
the entrance the breeze was so strong as to make it impossible
to light an ordinary match, and, near the floor, it would blow
out the flame of a candle. From December 11, 1897, till February
26, 1898, he found the air flowing into the cave. In this way we
Te‘(planatxou of the phenomena of Freezing Oaverns, and especially of

the Decorah Ice Qave, the reader may consult the Inllowing references:
WHITE.—Report on the Geol. Surv. of the State of Iowa, By Oharles A. White,
M. D., Vol. 1, page 80. Des Moines, 1870.
KOVARIK. The Decorah Ice Cave and its Explanation, By Alois F. Kovarik.
Escwsréglﬁc American Supplement, No. 1195, page 19158, November
1
BALCH.— Glameros and Freezing Caverns,By Edwin Swiit Balch, pages, 88, 89,
For general discussion of causes of subterranean ice, see pages
136—161 Philadelphia, 1900.

KIMBALL.—Ice Caves and Frozen Wells as Meteorological Phenomerm, By
H.H. Kimball. Monthly Weather Review, Vol. XXIX, page 366,
Washington,_ 1901.

McGEE.—Xce Oaves and Frozen Wells, By W J McGee. The National
Geographic Magazine, Vol. XII, page 433. New York, 1901.
EKEIMBALL-Ice Caves and Freezing Wells, By H. H. Kimball. Monthly

Weather Review, Vol. XXIX, page 509. ‘Washington, 1501.
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can imagine the great limestone chambers were filled with air
at a temperature below the freezing point. The later outward
movement of this stored up winter air maintained in the cave a
temperature at, or near to O °Centigrade, throughout the months
of spring and early summer.
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THE PLANTIS OF WINNESHIEK COUNTY.

BY B. SHIMEK.

Winneshiek county presents a flora of unusual richness. Both
because of its geographic position and its varied surface features
it offers conditions which have made possible the development
of a variety of plants scarcely equalled in any other county of
the state. Its northerly position and its rough topography,
especially along the Upper Iowa or Oneota river have brought
a northerly flora, such as belongs to the heavily wooded regions
of Minnesota and Wisconsin; its wooded knobs and ridges along
the Turkey and the head waters of the Yellow rivers remind one
of the rough wooded areas of southern Iowa; while the prairies
are but a continuation of the greater prairies of the west. " Each
of these territories presents a variety of conditions. The
roughest includes the driftless area and the drift border, with
their deep gorges with narrow alluvial bottoms, their exposures
of both sandstones and limestones, their shaded mossy banks
and wooded slopes with not infrequent small bogs, and their
drier wooded ridges with occasional treeless barren summits; the
more southerly timbered ridges present somewhat similar con-
ditions, but without the prominent rock-exposures, and with
floral areas less sharply defined than those which characterize a
region cut by deep gorges; and the treeless areas include both
the rich level prairie and the prairie bogs of the Iowan drift, and
the more rolling and drier prairie of the Kansan. The soils are
derived chiefly from loess and drift (which are discussed else-
where in this report), and therefore vary comparatively little in
chemical :composition. Occasionally coarser, sandy material
appears on tke ridges, but on the whole a finer soil prevails,
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its fertility, however, varying with topography and plant-cover-
ing, and with the consequent possibility of retaining the humus-
laden surface soil. Alluvial tracts are not, for the most part,
of great extent in the county, being limited by the narrow
valleys. In the rougher parts sandy and rocky tracts are
frequent.

The investigations upon which this report is chiefly based
were carried on largely during the spring, summer and fall of
1903. Every township in the county was visited, and certain
typical localities were more thoroughly studied. Thus Moneek
and F't. Atkinson were selected for the study of the flora of the
rougher territory of the two principal river systems in the
southern part of the county; the vicinity of Calmar for the
southerly prairie, and Orleans township and Bluffton for that
in the western part of the county; for the rougher wooded region
the entire gorge of the Oneota was traversed a number of times
across the county, Decorah, Bluffton and Kendallville being the
main centers of investigation, while the hilly country bordering
Canoe creek and Bear creek received some attention; and the
vicinity of Hesper, with its woods and prairies, and unique
exposures of St. Peter sandstone proved the richest and most
interesting single locality in the county.

The flora of this county had received some previous attention.
Arthur’s ““Flora of Towa’’* contains numerous references to
plants from this county, which are based, at least in large part,
on material furnished by Mrs. M. C. Carter of Hesper, and Mr.
E. W. D. Holway, formerly of Decorah; individual references
are also made to Winneshiek county plants by a number of other
authors who did not secure the material themselves, but received
it from others—chiefly from Mrs. Carter, and Messrs. E. W. D.
Holway, Herbert E. Goddard, Thos. E. Savage, Alois Kovarik,
and K. Orr.t

*Contributions to the Flora of Iowa, J. C. Arthur, 1876, with continuation, Nos II
VI in the Proceedings of the Davenport Academy of Natural Sciences, Vols. IITand IV

tSuch are the following:

Cerastium arvense var. oblongifolium n. var., Hollick and Britton, Bull.
Torr Bot Club, Vol. X1V, 1887

Notes on the Aquatic Phenogams of Iowa,—R. I. Cratty, Bull Lab. Nat. Hist.,
State Univ of Towa, Vol III,1896 .

Anillustrated Flora etc., Britton and Brown. 3 Vols., 1896-1898.
v thI\%_ (llsségeraceae of Towa, R. 1. Cratty, Bull Lab. Naf Hist , State Univ. of Towa,

ol. . -

The Yowa Pteridophyta, B Bhimek. ibid., Vol. V, 190t

The Vascular Cryptogams of Iowa, etec., L. H. Pammel, Proc. la. Acad. Sci., Vol.
IX, 1902, also reprint, as Cont. No. 20, Bot. Dep’t, Ia. 8. Col. ofA.and M. A.

Manual of Botany of the No. U. 8.,—Asa Gray, several editions.

Manual of the Flora of the U. S.,—N. L. Britton, 1st ed., 1901, 2nd ed., 1905.
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Aside from the resident students of botany the most extensive
collectors have been the following:

Mr. T. J. Fitzpatrick, who made a trip down the Upper fowa
in company with Dr. Paul Bartsch in the summer ot 1895. Tle
has published, in part jointly with Mrs. Fitzpatrick, a number
of reports on the plants collected,” including, however, a large
number of plants obtained from other collectors.

Prof. Thos. K. Savage, who visited the county in the spring
of 1899, A small part of his collection was noted in some of the
references cited, but the greater part is here reported for the
first time.

The present writer, who made a number of trips fo the county
in 1902 and 1903. His collections and those of Prof. Savage are
now in the Herbarium of the State University. They include
a large number of lower cryptogams, especially fungi, lichens
and mosses, a report upon which cannot be here included.
Two short reports treating of the plants of the county have been
published by the writer,* and in the present paper it is purposed
to report upon all the plants obtained in the field, and also to
include such as have been definitely reported from the county by
others.

All the papers treating of Winnesghiek county plants which
have been heretofore published, have been little more than mere
annotated lists. Very little attention has been paid to the eco-
nomic value of the native plants, though this is often note-
worthy, and the public has treated them rather as an undesirable
encumbrance which must be removed as soon as possible to make
way for the plants of the field and pasture. Aside from the use
which we may make of individual plants or their products, the
native flora has a vastly more important function whose influ-
ence extends far beyond the limits of any particular tract of
land upon which it is developed, especially in a territory with a
much broken surface such as is found in this county. It develops
a better soil, conserves moisture, and prevents erosion and the

*Notes on the Flora of Northeastern Iowa,—Proc. Ia. Acad. Sci., Vol. V, 1838.
Manual of the Flowering Plants of Iowa, 1899.

The Orchidacee of lowa,—Proc. la. Acad Sci., Vol. VII, 1900.

The Scrophulariaces of Jowa,—Proc. Ia. Acad. Sci., Vol. X, 1903.

*The Flora of the St. Peter Sandstone in Winneshiek County, lowa, Bull. Lab. Nat.
Hist., 8. U. L., Vol. V, 1904 .
Notes on Some Iowa Plants,—Proc. Dav. Acad Sci., Vol. X, 1904.
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consequent clogging of our streams with sand and mud. It is
superior to any aggregation of cultivated or pasture plants for
the reason that it is not removed to leave the soil bare during a
large part of the year, as is the case with cultivated crops, and
it is not eaten or tramped upon by cattle as in the case of
pastures. Moreover, through long adjustment to existing con-
ditions the native plants are perfectly adapted to the various
surfaces upon which they occur, and they have become more
pliant under the varying moods of our uncertain climate. They
are, therefore, more certain of persisting, and thus continuing
their benificent influence. In a rough country the dangers from
erosion and desiccation are great, not only to the land itself, but
to the streams and water-courses.. The steeper slopes should
never be cleared of their covering of native vegetation, either by
cultivation or by pasturing, for not only will they not be profit-
able, but they will be a menace to better lands and to valuable
springs and streams.

But aside from these uses to which all our native plants lend
themselves more or less readily, many of them more directly, and
therefore more appreciably, affect the interests of man. Among
the questions to which this usefulness of plants gives rise may
be mentioned the problems of the forests, weeds, ornamental
plants, medicinal plants, and consideration of rusts, smuts and
other fungi which attack plants. The last subject has received
much attention locally from Mr. Holway and will not be dis-
cussed here.

I. The Forest Problem.

Originally not less than one-fourth of the surface of Winne-
shiek county was covered with forest. This was sometimes
seant, as upon the rocky slopes and drier hill-tops, or consisted
of trees of but little value, as upon the narrow lower bottom
lands. Here, as elsewhere, the forest was developed chiefly upon
poorer soils. The sandy alluvial bottom lands, the rocky slopes,
the gravelly or clayey hills—these formed the favorite habitat
of trees. KEven where a veneer of rich soil and leaf-mould
appeared it was the effect rather than the cause of the forest.
The forest prevented erosion; it retained moisture which made
easier the disintegration of both organic and inorganic mater-
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ials; it annually contributed its leaves to the accumulating soil;
it harbored worms and other burrowing animals which brought
fine soil-materials to the surface; and in its shelter the burden
of dust-laden winds was deposited. So man thought that he saw
alluring promise in the richness of the forest soil, and this
coupled with the prospect of immediate gain from its products,
led him to remove the forest. But an awakening has already
come, and men realize that with the removal of the riches of the
forest they also lose the rvichness of the soil, for the rains and
melting snows quickly strip it from the hillsides. The land is
then practically worthless, for it will make neither field nor
pasture—it is fit only for growing trees, as it has grown trees
in the past. Few counties in the state have suffered more than
~Winneshiek in this respect. The principal forest areas were in
the roughest territory, unsuited to the ordinary purposes of
agriculture. Man’s greed and thoughtlessness combined in many
cases to strip the best, if not all, of the forest from these hill-
sides, but this was not the gravest error, for if left to its own
resources the forest would renew itself. But an attempt was
made in many cases to cultivate or pasture the stripped areas,
and this was done on the steepest slopes with uniformly dis-
asterous results. More acres were cultivated that still other
acres might be secured, under the pretext that the children of
the land-holder must not be left without inheritance. The desire
for immediate gain was, however, responsible for this, for men
had not yet learned that a growing forest is one of the most
splendid legacies which they may leave to their children. The
best of the legacy which we oursclves received has been dis-
sipated, in Winneshiek county as elsewhere, but conditions for
the renewal of the forest are here verv favorable. There are
three distinct forest areas in the county, drained respectively
by the Upper Towa, the Turkey and the Yellow rivers. Of these
the first is much the largest within the county, but all agree in
having a relatively large amount of adjacent rough land, as has
been noted. Much of this land is worthless, or at least of little
value, for agricultural purposes, and it would entail but little
present loss, and would vastly benefit posterity, if given over to
the cultivation of timber. This would not require a large amount
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of expensive nursery stock, nor great labor in the cultivation of
the soil, nor assiduous attention to the welfare of the trees. The
territory is so well adapted to the growth of trees that it is
necessary only to strew seed on the ground in suitable places,
and to keep out stock and fires, and the forest will take care of
itself. For this purpose seed should be gathered in considerable
quantity, preferably from nearby trees, and should not be per-
mitted to become too dry. Seed maturing in spring or early
summer may be scattered at once if the land is not devoid of
other vegetation, or it may be covered with a thin layer of sand
or soil in a shady place and left until fall. Seeds and fruits
which mature in autumn should be scattered just before the
leaves begin to fall. They will thus be better protected both
against the severity of winter, and against squirrels and chip-
munks. Less than one-half the seed sown in this manner will
germinate, and for that reason it should be scattered liberally.
With a little care it may be secured in abundance from native
or acclimated trees, practically without expense, in connection
with a pleasant summer or antumn outing. If a little trouble is
taken each year to re-seed where the stand is thin, to remove
rotting wood in order that it may not spread its infection by
scattering countless spores of fungi, to trim out excessive under-
brush, and to protect the trees against domestic animals and
fires, the forest will be a vast improvement upon those which
the first settlers found.

Native trees will be found most satisfactory for reforestation,
for as yet no introduced forest tree has demonstrated its
superiority over the native species. Moreover, in a county as
well timbered as this both quantity and variety may be secured
with comparative ease. In order that some conception of the
range of choice may be given, a list of the native trees and
shrubs is here presented, the species being grouped according
to habitat. In selecting trees for any tract it is well that heed be
given to the character of its surface in order that an appropriate
choice may be made from species occupying similar stations
elsewhere. .

The following list contains the native trees and shrubs of the
county. Their distribution, abundance, full scientific names,
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ete., may be determined from the systematic list which makes up
the closing part of this paper.

TREES AND SHRUBS.

1. Species belonging to bogs and wet places.—The species are
shrubs, the last two, only, becoming small trees. They are: the
meadow-sweet (Spiraea), red-osier dogwood (Cornus stoloni-
- fera), button-bush (Cephalanthus), shiny willow (Saliz liucida)
and pussy willow (S. discolor).

2. Species of the low alluvial bottoms—The shrubs are:
the false indigo (dmorpha fruticosa), sandbar willow (Saliz
intertior) and heart-leaved willow (S. cordata), the willows some-
times becoming small trees. The soft maple (Acer saccharinumy,
red birch (Betula mnigra), almond-leaved willow (Salix
amygdaloides) and black willow (S. nigra) are trees. )

3. Species of higher rich alluvial bottoms—The wild grape
(Vitis vulping) and poison ivy (Rhus radicans) are woody vines,
the latter sometimes a low shrub; the elder (Sambucus can-
adensts), flowering currant (Ribes floridum) and the wahoo
(Euwonymus) are shrubs, the last sometimes a small tree; all the
species of haws (Crataegus) and the sheep-berry (Viburnum
lentago) are small trees, the latter sometimes a shrub; and the
following species are trees: the box-elder (Acer negundo), hack-
berry ( Celtis), the ashes (Fraxinus, except F. pennsylvanica),
honey locust (Gleditsia), the butternut and walnut (Juglans),
cottonwood (Popidus deltoides) and white elm (Ulmus
americana).

4. Species of wupland thickets—The Missouri gooseberry
(Ribes missouriensis) and the hazel (Corylus americanus) are
slirubs, and the haws (Crataegus) and wild erah (Malus) are
small trees.

5. Species of wooded rocky banks and open slopes—The fol-
lowing are woody vines: the purple virgin’s-bower (A4tragene),
climbing bittersweet (Celastrus) and the two honeysuckles
(Lonicera). The shrubs are: the American vew (Taxus), shad-
bush (Amelanchier botryapinwm), the dogwoods (Cornus alterni-
folia, amomum, asperifolia and circinata), shrubby ecinquefoil
(Dasiphora), dwarf cherry (Prunus pumila), leather-wood
(Dirca), prairie nine-bark (Opulaster), wild gooseberry (Rtibes
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cynosbati), the wild roses (Rosa blanda and humilis), wild black
raspberry (RBubus occidentalis), dewberry (Rubus procumbens),
wild red raspberry (R. strigosus) red-berried elder (Sambucus
pubens), bladder-nut (Staphylea), high bush-cranberry (Vibur-
num opulus) and arrow wood (Viburnum dentatum). The fol-
lowing species are often shrubs, but also become small trees:
hoary alder (A4lnus), alder-leaved June-berry (dmelanchier
alnifolia), round leaved June-berry (4. rotundifolia), panicled
dogwood (Cornus candidissima), choke cherry (Prunus virgin-
‘tana), staghorn sumach (Rhus hirta), prickly ash (Xanthozy-
bum) and black haw (Viburnum lentago). The June-berry
(Amelanchier canadensis) and blue beech (Carpinus) are small
trees. The following species are forest trees: the balsam
(Abies), red cedar (Juniperus viginiana), white pine (Pinus),
hard maple (dcer saccharum), cherry birch (Betula lenta),
canoe birch (Betula papyrifera), red ash (F'raxzinus pennsylva-
nica), balm of Gilead (Populus candicans), American aspen
(Populus tremuloides) and rock elm (Ulmus racemosa).

6. Species of upland, mostly rather open woods.—The iron
wood (Ostrya) is a small tree, and the following are forest
trees: the hickories (Hicoria), large-toothed aspen (Populus
grandidentata), all the oaks (Quercus), the white oak (. alba)
preferring deep woods, and red elm (Ulmus fulva).

7. Species of deep upland woods—The hispid greenbrier
(Smilax hispida) and the Virginia creeper (Parthenocissus)
are woody vines; the following are trees: red oak (Quercus
rubra), white oak (Q. alba), black cherry (Prunus serotina) and
basswood (Tilia). All the species of the preceding group may
also be found in deeper woods.

8. Species of prairie and forest borders—Most of the
species of this group are shrubs, as follows: juniper (Juniperus
communis), lead plant (Amorpha canescens), New -Jersey tea
(Ceanothus americana), red root (Ceanothus ovatus pubescens),
bush honeysuckle (Diervilla), prairie rose (Rosa arkansana),
wild rose (R. humilis), prairie willow (Saliz hwmils),
and wolf-berry (Symphoricarpos occidentalis). The blackberry
(Rubus nigrobaccus) is also found along borders, but extends
to deep woods, and the smooth sumach (Rhus glabra) is found
along borders, in open woods, on dry slopes, etc. But one small
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tree, the wild red cherry (Prunus pennsylvanica), properly
belongs to this group.

In addition to the foregoing species, which are native, the red
currant (Ribes rubrum) and the black locust (Robinia pseud-
acacie) may be found in waste places or openings, having
escaped from cultivation. The red currant appears to be native.

Not all the species here listed are of like value, nor are all
usable for the same purposes. The most useful lumber trees
are the ashes, butternut and walnut, red and rock elms, cherry
birch, black cherry, the hickories, the oaks, red cedar and white
pine. For ties and posts the white oak, bur oak, honey locust
and black locust are most servicable. The most valuable native
shade trees are the hard maple, hackberry, ashes, American
elm, basswood, canoe birch and white pine. The most useful
species for windoreaks and shelter Delts are the soft maple,
ashes, boxelder, cottonwood, balm of Gilead and red cedar.
All of these are used more or less for fuel.

Among the native ornamental trees and shrubs the hard
maple, Virginia creeper and the sumachs are remarkable for
the splendor of their autumn foliage; the bittersweet for its
bright fruit; the June-berry, crab-apple, hawthorns and black
locust for their flowers; the false indigo, honeysuckles, wild
roses, elderberries, atragene, bladdernut, dogwoods, black haw,
sheep-berry, New Jersey tea and nine-bark for flowers and foli-
age; and the white pine, balsam fir, shining willow and red-
osier dogwood for the beauty of the foliage and crown.

As already noted these native species are eminently suitable
for all purposes for which trees and shrubs are used, but never-
theless, numerous species have been introduced in cultivation
for ornamental purposes. Among the introduced conifers are
the Scotch and Austrian pines, Norway spruce, European larch,
arbor-vitze and hemlock, and among the deciduous trees the
silver poplar, Lombardy poplar, buckeye, catalpa, mountain ash
and white willow. In this connection a report on a tree-census
of a portion of the city of Decorah, including several blocks and
streets in the residence part, may be of interest. The number
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to the right in each case indicates the number of trees found
within the territory selected:

Hard maple ............ 97 Red cedar .............. 11
Soft maple ............. 86 Balsam fir ............. 7
Box elder .............. 64 Walnut .......... ...... 5
American elm ........... 62 Red elm ............... 4
Cottonwood ............ 51 Catalpa ................ 3
White pine .......... ... 45 Black locust ............ 3
Norway spruce ......... 36 Kuropean larch ......... 2
Bur oak (native) ........ 20 Scoteh Pine .. ... 2
Mountain ash .......... 15 Buckeye ................ 2
White cedar ............ 14 Choke cherry ........... 1

Hackberry ............. 1

Also several specimens of silver and Lombardy poplars and
Austrian pine.

It is interesting to note that notwithstanding the abundance of
splendid available native species, such forms as the soft maple,
box elder, cottonwood, silver poplar and Lombardy poplar are
commonly planted. Indeed in some cases fine native species
were first removed, and these less desirable kinds were set out.

II. Ornamental Plants.

In addition to the ornamental trees and shrubs already dis-
cussed, there are numerous native herbaceous plants which are
well worthy of cultivation. While not many of them lend them-
selves readily to use in formal flower-beds, all may be used to
advantage in various nooks and corners, to hide unsightly places,
such as bogs and sand ridges, to replace weeds along garden
fences, and to be mingled in fern-beds, either on the north side
of the house, or in well-shaded rock-ferneries.

Perhaps the most adaptable of these species are the colum-
bine, common blue violet, wild phlox, Jacob’s ladder (blue-bell),
shooting star (Dodecatheon) and lungwort (Mertensia) but even
these will do better in their natural hahitats. For convenience
the native ornamental herbs are here grouped under their respec-
tive habitats, which suggest the kind of places in which they
should be cultivated.

1. Water—For artificial or natural ponds the most suitable
species are the yellow pond lily (Castalia) and the white water
crow-foot (Batrachium).
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2. Shaded bogs—The fringed gentian and greater lobelia
are well adapted to seepy banks.

3. Open bogs and wet meadows.—Ior larger bogs the cat-
tail and Iris are satisfactory, while for smaller boggy places
he  oak-leaved fern (Omoclea), shield-fern (Nephrodiuin
thelypteris), Canada lily, the fringed orchis (Blephairiglottis)
and marsh marigold (Caltha) are very desirable.

4. Open prairie, etc.—The following more or less showy
species are adapted to open places: red lily (Vagnera stellata),
pasque-flower (Pulsatilla), shooting star (Dodecatheon), downy
gentian (. puberula), prairie phlox, horse mint (Monarda),
both blazing stars (Lacinaria), prairie violet (Viola pedatifida),
foxglove beard-tongue  (Pentstemon), bushy goldenrod
(Euthamia), the wild asters (4. novae-angliae, laevis and exi-
guus) and the two prairie clovers (Kuhnistera). On dry ridges
the early buttercnp (Ranunculus fascicularis) will be attractive
because of its early flowering. In open sandy places the coryda-
lis (Capnotdes), blue-eyed grass (Sisyrinchium) and bird--foot
violet (Viola pedata) will do well.

5. Moderate shade—This naturally grades into both the
preceding and the following groups, and therefore is not sharply
defined. Its most satisfactory plants are the following: the
ostrich fern  (Struthiopteris), smooth Solomon’s seal
(Salomonia), starry campion (Sienc), hepatica, rue-anemone
(Syndesmon), white virgin’s bower (Clematis), hydrangea,
common blue violet (Viola papilionacea), spiked willow-herb
(Chamaencrion), wild phlox (P. diwaricata), lungwort
(Mertensia), the goldenrods (Solidago speciosa and serotina)
and Aster shorti. :

6. Deep shade—Plants of this group are best cultivated in
places suited to our ordinary ferns. Our flora includes the fol-
lowing: the lady fern (Athyriwum), the shield ferns (Nephro-
dium), bladder fern (Cystopteris fragilis), maiden-hair fern
(Adiantum), flowering fern (Osmunda) moonwort (Botry-
chium), bellwort (Uwvularia), dogtooth violet (Erythronium),
false Solomon’s seal (Vagnera racemosa), the larger species of
Trilium, the ladies’-slippers (Cypripedium), spring beauty
(Claytomia), false rue-anemone  (Isopyrum), crane’s-bill
(Geranmium), yellow violet (Viola pubescens), the gentians (G.
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andrewsii and flavida), Jacob’s ladder (Polemonium), may
apple (Podophyllum), white snake-root (Eupatorium ayerat-
otdes) and a goldenrod (Solidago ulmifolia).

7. Shaded rocky banks.—Most of the species in the preceding
group may be included here, with the following additional
species: the early wake-robin (I'rillium nivale), nodding wild
onion (Allium cernuum), both species of Bicuculla, American
vetch (Vicia), blood-root (Sanguinaria), water-leaf (Hydro-
phyllum virginicwm) and the heart-leaved aster (4. cordifolius).
The species of the following group may also be planted with the
foregoing.

8. Rocky fernery—Well shaded heaps or ledges of lime-
stone, with scant soil intermingled, will produce very pleasing
effects. While many of the plants of the two preceding groups
may be used in such places, the following are especially suit-
able: the bulb-bearing fern (Cystopteris bulbifera), bishop’s cap
(Mitella) and wild columbine (A4guilegia).

As all the plants here listed as suitable for cultivation are
perennial, with persisting roots or underground stems, it 1is
possible to transplant them from their native habitats. This
should be done early in the spring before growth has advanced,
or after the plant has matured its fruit. Seed should also be
collected, and sowed freely in suitable places. This may be
done immediately upon the maturing of the seed, or the seed may
be kept until spring. Where the fruit (or seed) is dry it may
simply be kept in a box or paper in a moderately dry cool place.
Where the fruit is pulpy it may be set in a cool cellar in a small
box of sand, which must be kept barely moist, and in the spring
sand and seed may be scattered. However, in most of these
cases it will require at least two years to mature the plant.
Usunally a combination of the two methods, transplanting and
seeding, will give the best results. In the case of all plants
which require shade, leaf-mould should be liberally supplied,
and in all cases some attention must be given to weeds, as they
will otherwise over-run the wild-flower bed. Blue grass is per-
haps the most dangerous of these weeds, and is fatal to practic-
ally all wild flowers.
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III. Forage Plants.

None of the native or naturalized forage plants take rank with
red clover, timothy and blue grass, which are cultivated for this
special purpose. Nevertheless there are among them many
species which contribute liberally to the forage supply of the
county. Indeed during dry seasons all species which are not
protected by harsh structures, such as spines, ete., or by poison-
ous, or at least disagreeable, products with repelling taste and
odor, are eaten more or less by cattle. Formerly the native
herbs, especially grasses, which covered the prairies, formed
valuable pasture and hay, but so little of the original prairie
remains that most of these species have disappeared, or are
found only sparingly. With the exception of the clovers the
best forage plants are grasses. The niost valnable species of
prairie and meadow were Cinna, Calamagrostis and the two
species of Andropogon. Of less value are Bromus ciliatus and
kalmis, and Agropyron temerum and occidentale, while coarser,
harsher grasses like Muhlenbergia mexicana and glomerata,
Spartina and Leersia have little beyond bulk to recommend
them. Among introduced plants, in addition to the ubiquitous
blue grass and timothy, Agrostis alba, Dactylis and Setaria
glauca have some fodder value, the last chiefly in stubble fields.

IV. Weeds.

All plants which have sufficient persistence and adaptability
to become weeds are of public interest. Among the plants of
Winneshiek county there are not only many introduced weeds,
but some of the native plants have so far changed their habits
that they, too, have become pernicious weeds. Among the most
vicious of the former, both because of abundance and persist-
ence, are the following: black bind-weed (Polygonum convol-
vulus), curly dock (Rumex crispus), the species of Amaranthus,
plauntain (Plantago imajor), both species of Brassica, shepherd’s
purse (Bursa), both sweet clovers (Melilotus), round-leaved
mallow (Malva rotundifolia), wild parsnip (Pastinaca), ground
ivy (Glecoma), chickweed (Alsine media), purslane (Portu-
laca), the thornapples (Datura), dandelion (Taraxacum),
prickly lettuce (Lactuca scariola), dog-fennel (Anthemis),
burdock (Arctium), field-thistle (Carduus lanceolatus), Canada
thistle (C. arvensis) and the panic grasses (Panicum crus-galli
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and glabrum). Blue grass (Poa pratensis) is often a persistent
weed. The less pernicious, or less abundant, introduced weeds
are: the panic grasses (Panicum sangwinale, capillare and
dichotomum), the fox-tail grasses (Setaria glauca and viridis),
Eragrostis magjor, both kinds of chess (Bromus secalinus and
racemosus commutatus), orchard grass (Dactylis), St. John’s-
wort (Hypericum perforatum), lamb’s quarters (Chenopodium
album), hedge mustard (Sisymbrium officinale), false flax
(Camelina), low hop clover (T'rifolium procumbens), sheep-
sorrel (Rumex acetosella), patience dock (R. patientia), Rus-
sian thistle (Salsola), mullein (Verbascum), speedwell (Veron-
ica peregrina), hemp (Cannabis), black nightshade (Solanum
mgrum), ground cherry (Physalis pubescens), motherwort
(Leonurus), chicory (Cichorium), tansy (T anacetum) and sow-
thistle (Sonchus).

The following native weeds are more or less troublesome:
squirrel-tail grass (Hordeum), wire grass (Juncus tenuis),
water dock (Rumex brittanica), smart-weed (Polygonum penn-
sylvanicum), pepper-grass (Lepidium virginicum), partridge-
pea (Cassia chamaecrista), white clover (I'rifolium repens),
three-seeded mercury (Acalypha), the native spurges (Euphor-
bia), velvet-leaf (Abutilon), yellow oxalis (Oxalis stricta), even-
ing primrose (Onagra biennis), milkweed (dsclepias syriaca),
the dodders (Cuscuta), nyctelea (Macrocalyx), beggar’s lice
(Lappula), the verbenas (Verbena) both species of Serophu-
laria, Rugel’s plantain (Plantago rugeli), slender nettle (Urtica
gracilis), bur-weed marsh-elder (Iva), both ragweeds (Ariem-
isia trifida and artemisaefolia), cocklebur (Xanthium), horse-
weed (Leptilon), daisy flea-bane (Erigeron strigosus), tall cone-
flower (Rudbeckia laciniata), several species of sunflowers
(Helianthus annwus, grosse-serratus, rigidus, ete.), Spanish
needles (Bidens) and fire weed (Evechtites). Muhlenbergia
mexicana sometimes becomes a weed, and the sand-bur (Cen-
chrus) is often troublesome in sandy fields. For additional
notes on all these species see the annotated list.

Individual effort avails but little in the conflict with weeds.
Until concerted systematic and intelligent action is taken
against them men will continue to suffer great loss from this
source. Fire, the plow, and the scythe or mower are the most
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effective weapons, and they should be used to prevent, as far as
possible, the development of seeds.

V. Medicinal Plants.

This is by no means the least interesting part of the flora.
The products of more than forty native species are recognized
as official by the U. S. Pharmacopzia. In addition to these,
many species are used as substitutes, or as home remedies.
Some of the official species are not found in sufficient quantity
to be of commercial value, but their occurrence in the county is
of interest. Various parts of plants contribute the official pro-
duct, and the best season of the year for collecting the materials
will vary with the part used. It may be stated as a general rule
that rhizomes and roots should be collected in late summer or
early autumn; the bark of Ulmus in early spring, and other
barks (of both root and stem) in spring or autumn; the herbs
and leaves are usually best just before flowering has commenced;
the flowering tops when the first flowers are about to fruit; the
flowers just after opening; and the fruits when mature. The
distribution in the county, and the habits of the species dis-
cussed in this connection are given in the annotated list. The
species are here grouped according to the part of the plant
yielding the official drug, the official name preceding the name
of the plant, which is given in parenthesis.

1. The herb (leaves and young stems).—Oil of Krigeron
(Leptilon canadense), Pulsatilla (Pulsatilla hirsutissima) and
Scutellaria (Scutellaria lateriflora).

2. Flowering tops—Kupatorium (Eupatorium perfolia-
tum), Hedeoma (Hedeoma pulegeoides) and Lobelia (Lobelia
mflata).

3. Leaves.—Chimaphila (Chimaphila umbellata), and Rhus
Toxicodendron (Rhus radicans), the latter fresh.

4. Flowers—Sambucus (Sambucus canadensis).

5. Fruit.—Rhus Glabra (Rhus glabra), Humulus (Humulus
lupulus), Oil of Juniper (Juniperus communis) and Raspberry
(Rubus occidentalis and strigosus).

6. Seeds—Sinapis Nigra (Brassica nigra).

7. Bark of stem.—Hamamelis Bark (Hamamelis wvirgini-

ana), Canada Balsam (from Abies balsamea), Oil of Betula
11 .
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{from Betula lenia), Salicin (from all the species of Populus
and the larger species of Saiir), ulmus(Ulius fpulva), Vibur-
num (Viburnum opulus), Viburnum Prunifolimm (Viburnum
prunifolium), Quereus (Quercus alba), Prunus Virginiana
(Prunus seroling and virginiana), and Xanthoxylum (Xanthozy-
lum americanum).

8. Bark of root.—Euonymus (Euonymus atropurpureus),
Juglans (Juglans cinerea) and Rubus (Rubus nigrobaccus and
procumbens).

9. Root.—Apocynum (dpocynum cannabinum), Asclepias
(Asclepias tuberosa) and Senega (Polygala senega).

10. Rhizome  (rootstock).—Calamus (Acorus calamus),
Caulophyllum (Caulophyllum thalictroides), Cypripedium (Cy-
pripedium hirsutum and parviflorum), Geranium (Geranium
maculatum), Hydrastis (Hydrastis canadensis), Iris (Iris ver-
stcolor), Leptandra (Leptandra virginica), Menispermum
{Menispermum canadense), Podophyllum (Podophyllum pelta-
tum) and Sanguinaria (Sanguinaria canadensis).

The common names of all the medicinal plants are given in
the annotated list.

VI. Systematic Annotated List of Plants.

In the following list no attempt is made to define species,
as this is not necessary in view of the number of available des-
criptive manuals. Brief notes upon distribution, habits and
abundance are given under each species, and locality names
are given where specimens were preserved, or where a report
was published. TIn case the record is not based on the writer’s
own material the name of the collector or recorder follows
in parenthesis. Messrs. Savage and Goddard did not publish
lists, but the writer examined their material. In all other
cases the published record is accepted. The scientific nomen-
clature for the following plants is in the main that of Britton’s
Manual,* for ferns that of the writer’s paper on lowa Pterido-
phyta,t and for grasses that of Pammel’s ¢‘Grasses of Lowa.’’{
These may not in all cases be entirely satisfactory, but they are
available to Towa workers, and, moreover, the guestion of exact

*Manual of theFlora of the Northern U. 8 and Canada, by N L Britton, 2nd Ed.

5.
fBull Lab Nat. Hist., State Univ. of lowa, Vol. V, 190", pp. 145-170.
ilowa Geol. Sur., part 'II, Sup. Report for 1903.



SYSTEMATIC ANNOTATED LIST OF PLANIS. 163

nomenclature is of no great inportance in a mere geographical
list. Gray’s Manual is still widely used in this state, and the
earlier plant lists published by the Survey were based on it.
For that reason, in cases in which the name here adopted dif-
fers from that of the Manual, the latter follows in parenthesis.

SUBKINGDOM PTERIDOPHYTA, FERNS, ETC.
Family 1. Equiselacee. Scouring Rushes.

Equisetum arvense L. Field Horsetail. Quite common in
sandy and clay grounds. Decorah (Goddard), Hesper.

Equisetum robustum A. Braun. Great Scouring-rush. Com-
mon on moist banks, etc. Decorah.

Equisetum laevigatum A. Br. Prairie Scouring-rush. Quite
common. Decorah (Goddard). :

Equisetum hyemale L. Scouring-rush. Not common. Cal-
mar.

Family 2. Ophioglossacee.

Botrychium virginianum (L.) Swz. Moonwort. Not rare
in deep woods. Hesper, Moneek.

Family 3. Filicacee.

Osmunda claytoniana L. Flowering-fern. Common in deep
woods. Moneek, Decorah, Hesper.

Polypodium vulgare L. Polypody. Rather rare, on moss-
covered ledges along Canoe creek.

Woodsia ilvensis (L.) A. Br. Rare, in crevices of St. Peter
sandstone near Hesper.

Onoclea sensibilis L. Oak-leaf Fern. Locally common in
moist meadows and ravines. Hesper.

Struthiopteris struthiopteris (L.) (Onoclea strythiopteris
Hoffm.) Ostrich fern. Locally abundant on alluvial grounds.
Along Bear and Canoe creeks.

Cystopteris fragilis (L.) Bernh. Bladder-fern. Quite com-
mon in rich woods. Decorah.

Cystopteris bulbifera (1.) Bernh. Bulb-bearing Fern. Very
common on rccky banks and ledges. Decorah, Highlandville.

Phegopteris robertiana (Hoffm.) Tee. (P. calarea Fee.)
Beech Fern. Rather rare, on shaded rocky banks. Decorah
(Goddard).
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-~ Nephrodium thelypteris (L.) Desv. (Aspidum thelypleris
Swartz.) Shield-fern. Locally common in open bogs. Hes-
per.

Nephrodium goldieanum (Hk.) Hk. & Gr. (Aspidium goldi-
anum HE.) Goldie’s Fern. Not common, in rich woods. De-
corah (Goddard).

Athyrium filiz-foemina (L.) Roth. (dsplenium filiz-foemi-
na Bernh.) Lady-fern. Common in woods. Hesper, Calmar.

Camptosorus rhizophyllus (L.) Link. Walking Fern. Not
common, on mossy ledges. Decorah (Savage); Canoe creek.

Pteridium aquilinum (L.) Kuhn. (Pteris aquilina L.) Com-
mon Brake. Common in open woods. Hesper, Calmar; De-
corah (Fitzpatrick).

Pellaea atropurpurea (L.) Link. Rock Brake. Common on
exposed limestone ledges. Decorah, Kendallville, north fork of
Bear creek, Highlandville.

Cryptogramma stelleri (Gmel.) Prantl. (Pellaea gracilis
Hook.) Smaller Cliff-brake. Locally common on shaded lime-
stone ledges. Highlandville; Decorah (Savage).

Cheilanthes feei Moore. (C. lanuginosa Nutt.) Lip-fern. Not
common, on exposed rocks. Decorah (Calvin).

Adiantum pedatum L. Maidenhair Fern. Common in deep
wods. Decorah (Goddard), Hesper.

Family 4. Lycopodiacee. Club Mosses.

Lycopodium  lucidulum Michx. Club-moss. Reported by
Arthur from Hesper. The species occurs in damp woods.

Family 5. Selaginellacee,

Selaginella rupestris (L.) Spring. Locally common. Dry
rocky soils and sandstone ledges. Hesper, north fork of Bear
creek.

SUBKINGDOM SPERMATOPHYTA. FLOWERING PLANTS.
Class 1, Gymnospermee, Conifers,
Family 1, Pinacea,

Pinus strobus L. White Pine. Locally frequent in upland
woods especially above rocky ledges, along the Upper Iowa
Upper lowa river. Most abundant near Kendallville and
along Pine, Bear and Canoe creeks. Groves of white pine
occur in Fremont township.
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Abies balsamea (L.) Mill. Balsam Fir. Not rare, along
rocky slopes and above ledges along the upper course of the
Upper lowa river. Most abundant near Kendallville and
Bluffton.

Juniperus communis L. Juniper. Locally common on dry
rocky hilltops. Kendallville, Bluffton, Canoe creek, both forks
of Bear creek.

Juniperus virginiana L. Red Cedar. Common on dry hili-
sides and rocky slopes. Kendallville, Bluffton, Decorah, Canoe
creek, both forks of Bear creek, Hesper.

Family 2, Taxacer,

Taxus canadensis Marsh. American Yew. Locally common
on steep shaded slopes and above ledges. Kendallville, Canoe
creek, south fork of Bear creek.

Class II. Angiospermee,

SUB—CLASS I. MONOCOTYLEDONES.
Order 1. Graminales.
FRamily 1. Graminece. Grasses.

Andropogon provincialis Lam. (4. furcatus Muhl.) Blue-
stem. Still common where the native prairie flora is not wholly
destroyed. I't. Atkinson.

Andropogon nutans L. (Chrysopogon nutans Benth.) Indian
Grass. Common in dry borders and openings. F't. Atkinson,
Hesper.

Panicum crus-galls L. Barnyard Grass. A naturalized weed,
in waste places. Decorah (Goddard), Calmar, F't. Atkinson.

Panicum glabrum Gaud. Smooth Crab-grass. Common
introduced weed. Freeport.

Panicum sanguinale 1.. Finger Grass. Introduced weed, in
cultivated places. Near Hesper, etc.

Panicum capillare L. 0Old Witech Grass Common native
weed, in waste and cultivated grounds. F't. Atkinson.

Panicum latifolium L. Porter’s Panicum. Rather common
in open woods. F't. Atkinson.

Pawnicum scribnerianum Nash. (P. scoparium Gray, in part.)
Scribner’s Panicum. In dry soil. Decorah (Savage).

Panicum dichotomum 1.. Reported by Fitzpatrick.

Panicum unciphyllum Trin. Finger Grass. In dry places.
Decorah (Goddard).
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Setaria glauca (1.) Beauv. Yellow Fox-tail. An intro-
duced weed, common in fields and waste places. F't. Atkinson,
Calmar, near Hesper.

Setaria viridis (L.) Beauv. Green Fox-tail. A common
introduced weed. Ft. Atkinson, ete.

Setaria germanica Beauv. (S. italica Kunth.) German Millet.
Introduced. Ft. Atkinson.

Cenchrus tribulotdes L.  Sand-bur. An annoying native weed
in sandy places. Not rare. Ft. Atkinson.

Leersia oryzoides (L.) Swartz. Rice Cut Grass. In open
places along ditches and swamps. F't. Atkinson.

Aristida basiramea Engelm. Tufted Triple Awn-grass. On
dry sandy ridges and sandstone ledges. Near Hesper.

Stipa spartea Trin. Porcupine Grass. Reported by Fitz-
patrick.

Muhlenbergia mexicana (1..) Trin. Mexican Dropseed.
Sometimes a weed. The variety filiforme Muhl. was collected
at Decorah.

Muhlenbergia glomerata (Willd.) Trin. Marsh Muhlenber-
gia. Common in moist places. Calmar, Ft. Atkinson, Hesper,
Freeport.

Muhlenbergia sylvatica (Muhl.) Torr. Woodland Drop-
seed. In dry open woods. F't. Atkinson, Kendallville.

Oryzopsis melanocarpa Muhl. Black-fruited Mountain-rice.
Common in woods. Decorah, Canoe creek, Hesper, Ft. Atkin-
som.

Phleum pratense L. Timothy. Very generally escaped from
cultivation. Calmar, ete.

Alopecurus gewiculatus 1.. Marsh Fox-tail. In wet places,
locally common, Calmar,

Sporobolus cuspidatus (Torr.) Wood. Prairie Rush-grass.
Tn dry open places. On sandy ridge near Freeport.

Cinna arundinacea L. Indian Reed-grass. In woods, not
rvare. Hesper.

Agrostis alba L. Red-top. In low grounds. Pammel (l.c.)
marks this as occurring in Winneshiek county in the map on p.
166, but mentions no locality in this county in the text.

Calamagrostis canadensis (Michx.) Beauv. Blue Joint. In
low meadows. Still quite common. Ft. Atkinson, Calmar.
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Sparting cynosuroides (L.) Willd. Slough-grass. Common
in wet alluvial soils. Ft. Atkinson.

Bouteloua curtipendula (Michx.) Torr. (B. racemosa Lag.)
Grama Oats. Locally common in dry sandy or rocky places.
B't. Atkinson, Hesper.

Koeleria cristata (L.) Pers. Koeleria. On dry sandy ridges,
ete. Calmar; Decorah (Goddard).

Eragrostis frankii Steud. Short-stalked Meadow-grass. On
dry sandy ridges. Freeport.

Eragrostis major Host. Candy Grass. A common intro-
duced weed, in waste and cultivated places. Decorah, ete.

Eragrostis purshii Schrad. Southern Spear-grass. In dry
soils. Decorah (Goddard); Ft. Atkinson, Calmar.

Eatonia pennsylvanica (DC.) A. Gray. Eaton’s Grass. Moist
woods. Decorah, F't. Atkinson.

Melica mutica Walt. Narrow Melic Grass. Rich soil. Re-
ported by Fitzpatrick. ‘

Dactylis glomerata 1.. Orchard Grass.: Introduced, and com-
mon in shaded places. Hesper.

Poa pratensis L. Kentucky Blue Grass. Introduced, and
now crowding out most of the common grasses, even in deep
woods. Hesper, ete.

Glyceria nervata (Willd.) Trin. Nerved Manna Grass, in
wet grounds along creeks, etc. Hesper.

Glyceria americana (Torr.) Pam. (G. grandis Wats.) Reed
Meadow Grass. In moist places. Hesper (Arthur).

Festuca octoflora Walt. (F. tenella Willd.) Slender Fescue
Grass. Dry sandy soils, locally common. Calmar, sandstone
ledges near Hesper.

Festuca nutans Willd. Nodding Fescue. Frequent, in woods.
Hesper.

Bromus purgans L. (B. ciliatus var. purgans Gray.) Brome
Grass. Locally common on dry, sparsely wooded banks. De-
corah, F't. Atkinson.

Bromus ciliatus L. Fringed Brome Grass. Common in open
woodlands. Fort Atkinson, Decorah, Canoe creek, Hseper.

Bromus kalmii Gray. Kalm’s Brome Grass. In moist thick-
its. Decorah.
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Bromus secalinus 1.. Cheat. An introduced weed, quite com-
mon. Calmar.

Bromus racemosus commutatus 1. (B. asper 1.) Upright
Chess. An introduced weed, not rare. Decorah (Savage), Cal-
mar.

Agropyron tencrum Vasey. (Agropyrum.) Slender Wheat-
grass. In dry, open places. Locally common. Decorah, Cal-
mar.

Agropyron occidentale Serib. (Not in Gray.) Colorado Blue-
stem. Quite common on dry prairie. Calmar, F't. Atkinson.

Agropyron repens Beauv. (dgropyrwm.) Couch-grass. A
common introduced weed. Calmar.

Agropyron caninum (L.) R. & S. (dgropyrum.)  Awned
‘Wheat-grass. In rich soil. Introduced(?). Calmar.

Hordewm jubatum L. Squirrel-tail Grass. Very common in
pastures, waste places, ete. Calmar, ete.

Elymus striatus Willd. Slender Liyme-grass. Rather common
in woods. Decorah, Hesper.

Elymus canadensis L. Canada Liyme-grass. Common, on
shaded banks. Decorah. :

Elymus robustus S. and S. (E. canadensis L., in part.) Robust
Wild Rye. Not rare, on moist banks. Calmar.

Asprella hystriz Willd. Bottle-brush Grass. Locally common
on wooded banks. Ft. Atkinson, Calmar, Decorah, Hesper.

Family 2. Cyperacez. Sedges™

Cyperus diandrus Torr. Low Cyperus. Marshy places.
Decorah (Cratty).

Cyperus schweinitzii Torr.. Schweinitz’s Cypress. In sandy
soils. Decorah (Goddard).

Cyperus esculentus L. Yellow Nut-grass. Locally common
in moist, open places. Hesper, F't. Atkinson.

Cyperus filiculmis Vahl. Slender Cyperus. Frequent on dry
open ridges, ete. Decorah (Goddard); Hesper.

Eleocharis ovata (Roth) R. & S. Ovoid Spike-rush. In wet
soil, quite common. F't. Atkinson.

Eleocharis palustris (1..) R. & S. Creeping Spike-rush.
Swamps and edges of ponds. Decorah (Savage).

*Most of the specimens here listed were examined by Mr. R. I. Cratty.
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Scirpus americanus Pers. (S. pungens Vahl.) Chairmaker’s
Rush. In water, ete. Decorah (Savage).

Scirpus validus Vahl. (S. lacustris L.) Great Bull-rush.
Locally common, in swamps, etec. Moneek.

Scirpus atrovirens Muhl. Dark-green Bull-rush. Common
in swamps and bogs. Decorah (Goddard); Hesper, Calmar.

Scirpus cyperinus (L.) Kunth. (Eriophorum cyperinum L..)
Wool-grass. Frequent, in swamps. Ft. Atkinson.

Carex lupulina Muhl. Hop Sedge. Swamps and ditches.
Decorah (Goddard).

Carex hystricina Muhl. Porcupine-sedge. Common in bogs.
Hesper.

Carex stricta Lam. Tussock Sedge. In swamps. Decorah
(Goddard).

Carex longirostris Torr.  Long-beaked Sedge. On moist
shaded banks. Decorah (Goddard).

Carex amphibola Steud. (C. grisea var. (1) rigida Bailey.)
Narrow-leaved Sedge. In dry soil. Decorah (Goddard).

Carex albursina Sheldon. (C. lawiflora var. latifolia Boott.)
White-beaked Sedge. Not rare, on shaded slopes. Decorah.

Carex pennsylvanica Lam. Farly Sedge. Common in dry
open woods. Decorah (Goddard).

Carex stipata Muhl. Awl-pointed Sedge. Reported by Fitz-
patrick.

Carex gravida Bailey. Heavy Sedge. In moist places. De-
corah (Goddard). This is the form which Cratty reports as
var. laziflora Bailey.

Carex vulpinoidea Michx, Fox Sedge. Common along edges
of swamps and in wet meadows. Hesper, Calmar.

Carex rosea Schk. Stellate Sedge. In woods. Decorah
(Goddard).

Carex sparganioides Muhl. Bur-seed Sedge. Not common,
in moist woods. Decorah.

Carex cephalophora Muhl. Oval-headed Sedge. In dry
places. Decorah (Goddard).

Carex tribuloides Wahl. Blunt Broom Sedge. Common in
meadows. Calmar.
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Carex cristatella Britt. (C. tribuloides var. cristata Bailey.)
Crested Sedge. Frequent, in meadows and moist shaded places.
Calmar..

Carex temera Dewey. (C. straminea wvar. aperta Boott.)
Marsh Straw-sedge. Reported by Fitzpatrick.

Carex festucacea Willd. (C. straminea var. brevior Dewey.)
Fescue Sedge. Decorah (Goddard).

Order 2. Pandanales
Family 1. Typhacee.

Typha latifolia 1. Common Cat-tail. In swamps. Not rare.
Decorah (Cratty), Moneek.

Family 2. Sparganiacece.

Sparg'anium eurycarpum KEngelm. Common Bur-reed. In
marshy places. Reported by Fitzpatrick.

¥ ) Order 8. Naiadales.
Family I. Naiadacee.

Potamogeton foliosus Raf. (P. pauciflorus Pursh.) Leafy
Pondweed. Common in ponds. Ft. Atkinson.

Potamogeton lonchites Tuck. (P. fluitans Roth.) Long-leaved
Pondweed. Upper Iowa river (Iitzpatrick). )

Family 2. Alismacee.

Alisma plantago-aquatica L. (4. plantago 1.) Water-plan-
tain. Common in shallow water or mud. Decorah (Cratty),
Hesper.

Sagittaria latifolia Willd. (S. variabilis Engelm.) Broad-
leaved Arrowhead. Common in mud and shallow water along
ponds and sluggish streams. Decorah, F't. Atkinson. '

Sagittaria rigida Pursh. (S. heterophylla Pursh.) Sessile-
fruited Arrowhead. Reported by Fitzpatrick.

Family 3. Vallisneriacee.

Philotria canadensis (Michx.) Britt. (Flodea canadensis
Michx.) Ditchmoss. Common in ponds. Decorah (Cratty).

Vallisneria spiralis L. Fel-grass. In the Upper lowa river.
Bluffton (Cratty). '

Order 4. Arales.
Family 1. Arace. Arums.

Arisaema triphyllum (L.) Torr. Indian Turnip. Common
in rich woods. Decorah (Savage, Cratty); Calmar.
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Arisaema dracontium (L.) Schott. Dragon-root. Less abund-
ant, in alluvial woods. Decorah (Cratty).

Spathyema foetida. (L.) Raf. (Symplocarpus foetidus
Salisb.) Skunk Cabbage. Common in shaded bogs. Decorah
(Cratty), Bluffton, ete.

Acorus calamus L. Calamus. Locally common in swamps and
bogs. Decorah (Cratty), Hesper, said to be introduced.

Family 2. Lemnacew. Duckweeds.

Spirodela polyrrhiza (L.) Schleid. Greater Duckweed. Float-
ing on still water, abundant locally. Decorah (Cratty).

Lemna trisulca L. Duckweed. Not rare, in still water. Decorah
(Cratty).

Order 5. Xyridales.
Family 1. Gommelinacece,

Tradescantia bracteata Small. (T. virginica L., in part.)
Long-bracted Spiderwort. Common in sandy soil. Decorah
(Savage); Ft. Atkinson.

Tradescantia reflexa Raf. (1. virginica L., in part.) Reflexed
Spiderwort. Common, in sandy soil. Calmar.

Order 6. Liliales.
Family 1. Juncacew, Rushes.

Juncus tenuis Willd. Slender Rush. In hard soils, common.
Calmar; Decorah (Goddard).

Juncus vascy: Engelm. Vasey’s Rush. Not rare. In moist
open places. Ft. Atkinson.

Juncus nodosus L. Knotted Rush. Common along edges of
ponds and in open boggy places. Ft. Atkinson.

Family 2. Melanihacecs,

Zygadenus elegans Pursh. Glaucous Zygadenus. Not com-.
mon. Decorah (Goddard).

Uvularia grandiflora J. E. Smith. Common Bell-wort. Com-
mon in rich woods. Hesper, F't. Atkinson; Decorah (Goddard).

Uvularia sessilifolia L. (Oakesia sessilifolia Wats.) Sessile-
leaved Bell-wort. Reported by Fitzpatrick.

' FPamily 3. Liliaceee. Lilies.

Allium tricoccum Ait. Wild Leek. Locally common in rich
woods. Hesper.

Allium cernuum Roth. Nodding Wild Onion. On shaded
banks, ete. Not rare. Hesper; Decorah (Arthur).
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Allium stellatum Ker. Prairie Wild Onion. Common on
rocky banks and slopes. Hesper.

Lalium wmbellatum Pursh. (L. philadelphicum L., in
part.) Western Red Lily. Formerly very abundant, but now
restricted by cultivation of prairies. On dry prairie. Hesper.

Lialium canadense L. Wild Yellow Lily. Locally common in
prairie bogs and meadows. Calmar.

Erythronwm americanum Ker. Yellow Adder’s Tongue. In
rich woods. Hesper (Arthur).

Erythronium albidum Nutt. White Dog-tooth Violet. Re-
ported by Fitzpatrick.

Family 4. Convallariacee.

Asparagus officinalis L. Asparagus. Naturalized in woods
and elsewhere. Decorah.

Vagnera racemosa (L.) Morong. (Smilacina racemosa
Desf.) Wild Spikenard. Common in rich woods and thickets.
Calmar. :

Vagnera stellata (L.) Morong. (Smilacina stellata Dest.)
Smaller False Solomon’s Seal. Common on moist prairie, ete.
Calmar.

Unifolium canadense (Desf.) Greene. Maianthemum cana-
dense Desf.) False Lily-of-the-Valley. Rather common in rich
woods. Decorah (Savage), Hesper.

Salomonia commutata (R. & S.) Britt. (Polygonatum gigan-
teum Dict.) Smooth Solomon’s Seal. In moist soils, on banks,
along borders, etc. Common. Decorah (Savage), Calmar, Ft.
Atkinson.

Trillium nivale Rid. Karly Wake-robin. Not rare, on
shaded banks and slopes. Decorah (Savage), Bluffton.

Trillium erectum L. Ill-scented Wake-robin. Locally com-
mon on wooded banks. Decorah (Arthur), Ft. Atkinson.

Family 5. Smilacece. Smiiax.

Smilax herbacea L. Carrion-flower. Common in thickets, ete.
Decorah (Savage), Calmar.

Smilax ecirrhata (Engelm.) S. Wats. Upright Smilax. Re-
ported by Fitzpatrick.

Smilax hispida Muhl. Hispid Greenbrier. Common in
woods and thickets. Decorah (Savage).
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Family 6. Amaryllidacee.

Hypoxis hirsuta (L.) Cov. (H. erecta L.) Star-grass. In
open woods, etc. Common. Decorah (Savage).

Family 7. Dioscoreacec.

Dioscorea villosa L. Wild Yam-root. Reported by Fitzpat-
rick.
Family 8. [ridacee.

Iris versicolor L. Blue Flag. Locally common in marshes
and wet meadows. (Fitzpatrick).

Stsyrinchium angustifolium Miller. Blue-eyed Grass. Com-
mon in open, especially sandy places. Freeport, Hesper.

Order 7. Orchidales.
Fantily 1. Orchidacee. Orchids,

Cypripedivm reginae Walt.  (C. spectabile Salish.) Showy
Lady’s slipper. Not common, in deep moist woods. Bluffton.

Cypripedium candidum Willd. Small White Lady’s Slipper.
In bogs, rare. Decorah (on authority of Holway).

Cypripedium hirsutum Mill. (C. pubescens Willd.) Large
Yellow Lady’s Slipper. Rather common, in deep woods.
Canoe creek, Decorah, Hesper.

Cypripedium parviflorwm Salisb. Small Yellow Lady’s
Slipper. With the preceding, but less common. Scarcely a
distinct species. Hesper.

Galeorchis spectabilis (1..) Rydb. (Orchis spectabilis 1..)
Showy Orchis. In rich woods, not common. Canoe creek,
Hesper.

Coeloglossum bracteatum (Willd.) Parl. (Habenaria bracte:
ata R. Br.) Long-bracted Orchis. Reported by Fitzpatrick.

Limnorchis hyperborea (1) Rydb. (Habenaria hyperborea
R. Br.) Leafy Green Orchis. Rare, in deep upland woods.
Hesper (Arthur).

Lysias hookeriana (A. Gray) Rydb. (Habenaria hookeri
Torr.) Hooker’s Orchis. Locally common in deep upland
woods. Hesper, Canoe creek.

Blephariglottis leucophaea (Nutt.) Rydb. (Habenaria leuco-
phaea Gray.) White Fringec-Orchid. Prairie bogs and wet
meadows. Not common. F't. Atkinson.
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Gyrostachys gracilis (Bigel.) Kuntze. (Spiranthes gracilis
Bigel.) Slender Ladies’ Tresses. Decorah (Arthur).

Peramium pubescens (Willd.) MacM. (Goodyera pubescens
R. Br. Raftle-snake Plantain. In deep upland woods. Not
rare. Hesper.

Acroanthes unifolia (Michx.) Raf. (Microstylis ophioglosso-
ides Nutt.) Green Adder’s Tongue. In deep woods. Decorah
(Arthur), Hesper (Arthur).

Leptorchis liliifolia (L.) Kuntze. (Liparis liliifolia Rich.)
Large Twayblade. Not rare. In deep upland woods. Xen-
dallville, Hesper.

Aplectrum hyemale (Muhl.) Torr. Putty-root. Locally
common in deep woods southward. Ft. Atkinson.

Corallorhiza multiflora Nutt. Large Coral-root. Very com-
mon in deep upland woods northward. Hesper.

SUB-CLASS II. DICOTYLEDONES.
Series I.
Order 1. Salicales.
Family Salicaceer, Poplars; Willows.

Populus alba L.  Silver-leaf Poplar. Naturalized in waste
places. Decorah.

Populus candicans Ait. (P. balsamifera wvar. candicans
Gray.) Balm of Gilead. Seemingly native on banks and
slopes along the Upper lowa. Kendallville, Calmar (culti-
vated).

Populus deltoides Marsh. (P. monilifera Ait.)  Cottonwood.
Common along streams. Decorah (Savage), Calmar. Also
observed at F't. Atkinson, Kendallville, Bluffton, ete.

Populus grandidentata Michx. Large-toothed Aspen. In
upland woods. Not common. Decorah (Savage), Hesper, north
fork of Bear creek. Also observed at Moneek. Kendallville,
Canoe creek, and south fork of Bear creek.

Populus tremuloides Michx. American Aspen. Very com-
mon in thickets, upland woods, etc. Decorah. Observed at
all the other localities in the county.

Saliz nmigra Marsh. Black . Willow. Not rare. In low
grounds along Turkey river. Ft. Atkinson. Observed at
Bluffton.
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Saliz amygdaloides Anders. Almond-leaved Willow. Com-
mon along streams, ete. Decorah, Fort Atkinson (a form
approaching S. migra). Observed at Canoe creek, both forks
of Bear creek, Bluffton and Kendallville.

Salix lucide Muhl. Shining Willow. Locally common in wet
grounds. K't. Atkinson, Freeport (some are small trees). Ob-
served at Canoe creek and Bluffton.

Saliz  alba L. White Willow. Occasionally naturalized.
Decorah (Savage).

Saliz cordata Muhl. Heart-leaved Willow. Very common
in low grounds. Kendallville, Hesper. Observed at Canoe
creek, ete.

Salix  missouriensis Bebb. Missouri Willow. (Probably
included with §. cordata by Gray.) In low grounds, not rare.
Decorah, Hesper. _

Saliz wnterior Rowlee.(S. longifolita Muhl.) Sandbar Wil-
low. Common on sandbars, ete. Decorah. Observed at Hes-
per, Canoe creek, and Ft. Atkinson.

Saliz petiolaris J. K. Smith. Slender Willow. In low
grounds. Not common. Calmar.

Salixz discolor Muhl. Glaucous Willow, Pussy Willow. Com-
mon in bogs, etc. Decorah (Savage), Kendallville, Canoe creek,
Hesper, ete.

Saliz ericocephala Michx. Pussy Willow. (Included with the
preceding by Gray.) Rather common, in low grounds. Decorah,
Hesper. (The latter may be a hybrid, S. humilis+S. discolor.)

Saliz humilis Marsh. Prairie Willow. Common in dry open
places. Calmar, Decorah, north fork of Bear creek. Also ob-
served at Canoe creek, Moneek and I't. Atkinson.

Order 2 Juglandales.
Family Juglandaceee.

Juglans wigra L. Black Walnut. In rich grounds. Decorah
(Savage). Also observed at Hesper and Moneek.

Juglans cinereq L. Butternut. Rather common, on lower
slopes, ete. Decorah. Also observed at all the other localities
excepting Calmar.
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Hicoria minima (Marsh.) Britt. (Carya amara Nutt.)
Bitternut. In rather rich soil, quite common. Decorah, Mon-
eek. Also observed at Hesper, Canoe creek, both forks of Bear
creel, Bluffton and Kendallville.

Hicoria ovata (Mill.) Britt. (Carya alba Nutt.) Shell-bark
Hickory. Rather abundant, in rich soil. Decorah. Also
observed at Hesper, Canoe creek, both forks of Bear creek,
Bluffton, Kendallville and Moneek.

Order3. Fagales.
Family 1. Betulacee.

Carpimus caroliniana Walt. Blue Beech. Quite common on
moist banks, ete. Canoe creek, Hesper. Also observed at Ken-
dallville, and both forks of Bear creek.

Ostrya virgmiona (Mill.) Willd. Iron-wood. Common in
higher woods. Decorah, Hesper, Ft. Atkinson. Also at all
other localities here named except Calmar.

Corylus americana Walt. Hazel-nut. Common in thickets,
etc. Kendallville, Hesper, Calmar. Observed at all other local-
ities.

Corylus rostrata Ait. Beaked Hazel-nut. Very rare. Found
only at Kendallville, in rich soil.

Betula papyrifera Marsh. Canoe Birch. Common on rocky
slopes, etc. Hesper, Canoe creek, both forks of Bear creek,
Kendallville, Bluffton, Decorah.

Alnus iccana (L.) Willd. Hoary Alder. On rocky banks
and slopes, not abundant. Bluffton, Coldwater Spring, Canoe
creek.

Family 2. Fagacew.

Quercus rubra L. Red Oak. Quite common, chiefly in upland
woods. Typical specimens were obtained at Decorah, Free-
port, Hesper, Highlandville and Plymouth Rock. A variety
with typical leaves, but narrow acorns with convex or almost
obconical cups was found at Moneek and Hesper. It may be a
distinct species.

Quercus schneckii Britt. Schneck’s Red Oak. (Not in Gray.
Sargent calls this @. texana Buckl.) This and the two follow-
ing species have been indiscriminately reported as Q. coccinea
in Towa. The writer has not been able to find true Q. coccinea
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Muench. in the state. The inner bark of the three species here
recognized is yellow, never red. Common in upland woods.
Specimens from Canoe creek, Kendallville, Moneek and Dec:)rah
seem to be typical, while others from Hesper, Moneek,'l*ree-
port, Calmar and Ft. Atkinson approach @. veluting in the
character of the acorn. The series is interesting, and needs
further study. -

Quercus borealis Michx. (Q. coccinea var. ambigua GI‘IL?'.)
Gray Oak. Specimens which appear to be typical, and \\-'}.11(?..11
agree exactly with Kungelmann’s specimens labelled Q. ambigua
in the herbarium of the St. Louis Botanical Garden, were col-
lected at Hesper and Sattre, and observed throughout the
northeastern part of the county in upland groves remote from
streams, and frequently in the company of the preceding species.
The leaves are like the moderately lobed, broad, typical leaves
of Q. rubra, while the acorns resemble those of Q. velutina, but
the scales of the cup are appressed. The bark is comparatively,
smooth, thin and very brittle, and the general aspect of the
tree is different from that of any other Towa oak. Sargent
refers . ambigua (which is the same as this species) to @.
rubra, but judging from the specimens here reported this is
certainly an error.

Quercus veluting Lam. (Q. coccinea wvar. tinctoria Gray.)
Yellow Oak; Black Oak. This species is rather common in
the southern part of the county. It was obtained at Decorah,
and observed at F't, Atkinson, ete. The species is replaced
northward by the two preceding species.

Quercus alba L., White Oak. Common in upland groves and
deep woods, especially near streams. Decorah (Savage),
Bluffton, Highlandville. Also observed at Hesper, Canoe
creek, hoth forks of Bear creek, Kendallville, Moneek and F't.
Atkinson. Our most valuable forest tree.

Quercus macrocarpa Michx. Bur Oak. Common in upland
woods. Collected at Decorah and Calmar, and observed in all
parts of the county where collections were made. This tree
is very variable in the size and form of the leaves and acorns,
according to habitat.

12
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Order 4. Urticales.
Family 1. Ulmacec.

Ulmus americana L. White Elm. Common in alluvial woods.
Decorah, north fork of Bear creek. Observed at all the stations.

Ulmus racemosa Thomas. Cork Elm. Rather common, on
rocky slopes. Canoe creek, north fork of Bear creek. Observed
at Highlandville and Bluffton.

Ulmus fulva Michx. Red Elm; Slippery Elm. Common in
upland woods. Decorah, Kendallville.

Celtis crassifolia Lam. (C. occidentalis L., in part.) Hack-
berry. Rather common, often on higher grounds. Decorah.
Observed at Bluffton and Kendallville.

Family 2 Moracea.

Cannabis sativa L. Hemp. Common in waste places. Intro-
duced. F't. Atkinson, ete.

Family 3. Urticacez.

Urtica gracilis Ait. Slender Nettle. Common in rather dry
places. Canoe creek, Calmar.

Urticastrum dwaricatum (1L.) Kuntze. (Laportea canadensis
Gaud.) Wood Nettle. In rich woods. Common. Hesper, etc.

Adicea pumila (L.) Ref. (Pilea pumila Gray.) Richweed.
Low places, quite common. Hesper.

Parietaria pemnsylvanica Muhl. Pennsylvania Pellitory. Dry
rocky banks. Locally common. Decorah.

Order5 Santalales.
Family Sanlalaeece.

Comandra wmbellata (L.) Nutt. Bastard Toadflax. Locally
common on dry hills and prairies. Decorah (Savage).

Order6. Aristolochiales.
Family Aristolockiacece.

Asarum acuminatum (Ashe) Bick. (4. canadense L., in
part.) Longtipped Wild Ginger. Common on shaded mossy
(rocky) banks. Decorah, Hesper.

Asarum reflexum Bick. (4. canadense L., in part.) Short-
lobed Wild Ginger. Locally common in alluvial woods. De-
corah.
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Order7. Polygonales.
Family Polygonacece.

Rumex acetosella 1. Sheep Sorrel. Common in dry fields
and waste places. Calmar, Hesper.

Rumex wverticillatus JT.. Swamp Dock. In swamps. Re-
ported by Fitzpatrick.

Rumex altissimus Wood. Tall Dock. Common in low places.
Decorah (Savage), ete. ‘

Rumex patientia 1.. Patience Dock. Common in waste
places. Introduced. Calmar.

Rumex brittanica L. Great Water-dock. Common in wet
places. Calmar, ete.

Rumex crispus 1. Curled Dock. Introduced. Decorah
(Arthur).

Fagopyrum fagopyrum (L.) Karst. (F. esculentum Moench.)
Buckwheat. Not uncommonly naturalized in waste places. F't.
Atkinson, ete.

Polygonum amphibium 1.. Water Persicaria. Aquatic. Re-
ported by Fitzpatrick.

Polygonum emersum (Michx.) Britt. (P. muhlenbergii S.
Wats.) Swamp Persicaria. Locally common in ponds. Ft.
Atkinson.

Polygonum ncarnatum Ell. (P. lapathifolium var. incar-
natum Wats.) Pink Persicaria. Common in wet soils. De-
corah, F't. Atkinson.

Polygonum lapathifolium 1. Pale Persicaria. Common in
waste places. Introduced.

Polygonum pennsylvanicum L. Pennsylvania Smartweed.
Common in moist soil. Decorah, Hesper, Calmar.

Polygonum persicaria L. Lady’s Thumb. Introduced weed.
Calmar, ete.

Polygonum hydropiper L. Smartweed. In moist grounds,
common. Ft. Atkinson, etc.

Polygonum virginianum 1. Virginia Knotweed. Rather com-
mon in woods. Decorah (Goddard), Canoe creek.

Polygonum aviculare 1.. Doorweed. A common introduced
door-yard weed. Calmar, Hesper, etc.

Polygonum camporum Meisn. Prairie Knotweed. In dry,
sandy soil. Near Hesper.
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Polygonum tenue Michx. Slender Knotweed. Locally com-
mon in dry sandy soil. Decorah (Holway), the St. Peter sand-
stone region near Hesper.

Polygonum douglasii Greene. Douglas’ Knotweed. (Not
included in Gray.) With the preceding in the vicinity of Hes-
per, and even more abundant.

Polygonum convolvulus 1. Black Bindweed. A common
introduced weed. Calmar, Hesper, etc.

Polygonum scandens L. (P. dumetorum var. scandens Gray.)
Climbing False Buckwheat. Reported by Fitzpatrick.

Polygonum sagittatum L. Arrow-leaved Tear-thumb. In low
grounds. Reported by Fitzpatrick.

Order 8. Chenopodiales.
Family 1. Chenopodiacee.

Chenopodium albuwm L. Lamb’s Quarters. A common intro-
duced weed. Reported by Fitzpatrick.

Chenopodium glaucum 1., Oak-leaved Goosefoot. A common
introduced weed. Calmar.

Chenopodium hybridum L. Maple-leaved (Goosefoot. Common
in woods. Decorah.

Salsola tragus. Russian Thistle. Introduced. Not common.
Calmar.

Salsola kali L. Salt-wort.

Fawmily 2. Amaranthacec.
Amaranthus retroflevus L. Rough Pigweed. A very com-
mon introduced weed. F't. Atkinson, Decorah (Goddard).
Amaranthus blitoides S. Wats. Prostrate Pigweed. Intro-
duced from the west. A common weed. Ft. Atkinson, etec.
Family 3. Nyclagsnaceae,
Allionia nyctaginea Michx. (Oxybaphus nyctagineus Sweet.)
Wild Four-o’clock. Common in dry open places. Calmar.
Family 4. Azoiacec.,
Mollugo verticillata 1. Carpet-weed. Common in sandy and -
waste grounds. F't. Atkinson.
Family 5. Poriulacacee.
Claytonia virginmica L. Spring Beauty. In rich alluvial
woods. (Fitzpatrick.)
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Portulaca oleracea 1.. Purslane. A common introduced weed.
Calmar, ete.

Family 6. Caryophyllacece.

Agrostemma githago .. (Lychnis githago Scop.) Introduced
weed. Reported by Fitzpatrick.

Silene stellata (1) Ait. Starry Campion. Along borders
of thickets, etc. Common. Calmar.

Silene alba Muhl. Western White Campion. In moist
grounds, along borders of thickets. Not rare. Calmar, ete.

Silene antirrhing 1. Sleepy Catchfly. In dry places. Re-
ported by Fitzpatrick.

Lychnis alba Mill. (L. vesperting Sibth.) White Campiomn.
Introduced weed. Decorah (Arthur), Hesper.

Saponaria officinalis 1. Soapwort. Introduced. Tocally
common in waste places, ete. I't. Atkinson.

Vaccaria vaccaria (L) Britt.  (Saponaria vaccaria 1..) Cow-
herb. Introduced. Reported by Fitzpatrick.

Alsine media 1. (Stellaria media Smith.) Common Chick-
weed. Common weed in waste places, etc. Introduced. Hes-
per, ete.

Alsine longifolia (Muhl.) Britt. (Stellaria longifolia Muhl.)
Long-leaved Stitchwort. Common in wet meadows, ete. De-
corah (Goddard).

Cerastium longipedunculatum Muhl. (C. nutans Raf.) Nod-
ding Chickweed. Common in moist woods, ete. Decorah (Sav-
age), Hesper, F't. Atkinson.

Cerastium arvense L. Field Chickweed. Reported by Fitz-
patrick.

Cerastium arvense oblongifolium (Torr.) Holl. & Britt. In
rocky places. This variety was founded on Winneshiek county
material.* Decorah (Holway).

Moehringia lateriflora (1..) Fenzl. (Arenaria lateriflora 1..)
In moist, shaded places. Decorah (Savage).

*See Bull. Torrey Bot. Club, Vol. XTIV, p. 48, 1887.
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Order 9. Ranales
Family 1. Nympheacac.

Nymphaea advena Sol. (Nuphar advena Ait. f.)  Yellow
Pond-lily. In permanent ponds. Not common. Ft. Atkinson.

Castalia odorata (Dry.) W. & W. (Nymphaea odorata Ait.)
Sweet-scented White Water-lily. In permanent ponds. Rare.
F't. Atkinson.

Family 2. Ranunculaceo,

Hydrastis canadensis L. Orange-root Golden Seal. Rare,
in deep woods. (anoe creek.

Caltha palustris L. Marsh-marigold. In bogs and wet mead-
ows. Not common. Hesper.

Isopyrum biternatum (Raf.) T. & G. False Rue-anemone.
In rich alluvial woods. Decorah (Savage).

Actaea rubra (Ait.) Willd. (4. spicata var. rubra Ait.) Red
Baneberry. Not rare, in deep woods. Hesper, Decoral.

Actaea alba (L.) Mill. 'White Baneberry. Rich woods
Hesper.

Aquilegia canadensis L. Wild Columbine. Common on
shaded rocks. Decorah (Savage), Calmar.

Delphinium  carolinianwm Walt. (D. azwrewm  Michx.)
Prairie Larkspur. Still frequent on rather dry prairie west of
I't. Atkinson.

Anemone cylindrica A. Gray. Long-fruited Anemone. Com-
mon on prairie and in open places. Calmar.

Anemone virginiana L. Tall Anemone. Common in open
woods. Calmar, ete.

Anemone canadensis L. (4. pennsylvawica L) Pennsylvania
Anemone. In moist grounds. Common. Decorah (Savage),
Calmar. '

Anemone quinquefolia L. (4. ncimorosa L)  Wood Anemone.
In woods. Reported by Fitzpatrick.

Hepatica acuta (Pursh.) Britt. (H. acutiloba DC.) Heart
Liver-leaf. Common on wooded banks and slopes. Decorah
(Savage), Hesper.

Syndesmon thalictroides (L.) Hoffm. (Anemonella thaliciro-
ides Spach.) Rue-anemone. In open woods. (Fitzpatrick).
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‘Pulsatilla hirsutissima (Pursh.) Britt. (dnemone patens var.
nuttalliana Gray.) Pasque-flower. On prairies and dry ridges.
Not rare. Bluffton, Decorah.

Clematis virginiana L. Virgin’s Bower. Common along bor-
ders of thickets, ete. F't. Afkinson, Decorah, Hesper.

Atragene americana Sims. (Clematis verticillaris DC.) Pur-
ple Virgin’s Bower. Shaded rocky banks. Found at Decorah
by Holway and Goddard.

Ranunculus ovalis Raf. (R. rhomboideus.) Prairie Crowfoot.
In open places. Reported by Fitzpatrick.

Ranunculus abortivus L. Kidney-leaved Crowfoot. In moist
shaded ground. Common. Decorah (Savage), etc.

Ranunculus recurvatus Poir. Hooked Crowfoot. In rich
woods, locally frequent. Hesper.

Ranunculus pennsylvanicus L. f. Bristly Crowfoot. Reported
by Fitzpatrick.

Ranunculus septentrionalis Poir. Marsh Butter-cup. Com-
mon in low grounds. Decorah (Savage).

Ranunculus fascicularis Muhl. Early Butter-cup. Reported
by Fitzpatrick. ' -

Batrachwum trichophyllum (Chaix.) Bossch. (Ranunculus
aquatilis var. trichophyllus Gray.) Common White Water Crow-
foot. Abundant in Bear creek near Highlandville.

Thalictrum diotcum L. MHarly Meadow-rue. Common on
wooded slopes. Decorah (Savage), Hesper.

Thalictrum purpurascens L. Purplish Meadow-rue. Common
in open places. Calmar, Decorah (Goddard), ete.

Family 3. Berberidacecw.

Caulophyllum thalictroides (L) Michy. Blue Cohosh. Rather
common, in deep woods. Hesper.
Podophyllum peltatwm 1.. May Apple. In deep woods. Not
common. (Fitzpatrick.)
Family ¢. Menispermacece.
Menispermum canadense L. Moonseed; Yellow Parilla. Quite
common, in woods. Decorah (Savage), Hesper.
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Order 10. Papaverales
Family 1. Papaveracee.

Sanguinaria canadensis 1.  Bloodroot. On well-wooded
slopes and banks, not rare. Decorah (Savage), Hesper.

Bicuculla cucullaria (L.) Millsp. (Dicentra cucullaria DC.)
Dutchman’s Breeches. In rich woods. Decorali (Goddard).

Bicuculla canadensis (Goldie.) Millsp. (Dicentra canadensis
DC.) Squirrel Corn. Reported by Fitzpatrick.

Capnoides micranthum (Engelm.) Britt. (Corydalis micran-
tha Gray.) Small-flowered Corydalis. In woods. Decorah
(Goddard).

Family 2. Cruciferce.

Lepidium virginicum L. Wild Pepper-grass. A common
weed. Hesper, Calmar, ete.

Lepidium apetalum L. (L. intermedium Gray.) Apetalous
Pepper-grass. A weed. Decorah (Savage).

Sisymbrium officinale (L.) Scop. Hedge Mustard. A com-
mon naturalized weed. Calmar, ete.

Swapis alba L. (Brassica alba Boiss.) White Mustard. An
introduced weed. Not common. Calmar.

Brassica migra (L.) Xoch. Black Mustard. A common in-
troduced weed. Calmar, ete.

Brassica arvensis (1) B. S. P. (B. sinapistrum Boiss.) More
common than the preceding, and observed at several stations.
(Fitzpatrick.)

Iodanthus pinnatifidus (Michx.) Steud. (Thelypodium pin-
natifidum Wats.) Purple Rocket. Reported by Fitzpatrick.

Roripa palustris (L.) Bess. (Nasturtium palustre DC.) Marsh
Cress. In low grounds. Calmar.

Roripa nasturtium (L.) Rusby. (Nasturtium officinale R.
Br.) Water Cress. In clear streams. Canoe creek, Decorah.

Roripa armoracia (L.) A. S. Hiteh (Nasturtium armoracia
Fries.) Horse-radish. Run wild. (Fitzpatrick.)

Cardamine bulbosa (Schreb.) B. S. P. (C. rhomboidea DC.)
Spring Cress. 1In bogs, ete. Decorah (Savage).

Cardamine hirsuta L. Bitter Cress. In moist grounds. (Fitz-
patrick.) '

Dentaria laciniata Muhl. Pepper-root. Rich woods. (Fitz-
patrick.)
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Bursa bursa-pastoris (L.) Britt. (Capsella bursa-pastoris
Moench.) Shepherd’s Purse. A very common introduced
weed. Decorah (Savage), Calmar, ete.

Camelina sativa (L.) Crantz. False Flax. An introduced
weed. (Fitzpatrick.)

Draba caroliniana Walt. Carolina Whitlow-grass. In sandy
places. (Fitzpatrick.)

Sophia intermedia Rydb. (Sisymbrium canescens Nutt., in
part.) Western Tansy-mustard. On dry ridges, ete. Decorah
(Savage).

Arabis lyrata L. Lyre-leaved Rock-cress. On rocks, ete.
Locally common. Decorah.

Arabis dentata T. & &. Toothed Rock-cress. In rocky places.
Decorah (Savage).

Arabis laevigata (Muhl.) Poir. Smooth Rock-cress. On
rocky slopes, ete. Decorah (Savage).

Arabis canadensis L. Sickle-pod. In woods, ete. (Fitzpat-
rick.)

Arabis brachycarpa (T. & G.) Britt. (4. confinis S. Wats.)
Purple Rock-cress. In rocky places. (Fitzpatrick.)

Erysimum cheiranthoides L. Worm-seed Mustard. Along
borders and on banks. Not rare. Decorall, ete.

Berteroa incana (L.) DC. Hoary Alyssum. Not common.
Decorah.

Family 3. Capparidacece.

Polanisia trachysperma T. & .  Large-flowered Clammy-
weed. In sandy places. F't. Atkinson.
Order 11. Rosales.
Family 1, Pentlhoracee.
Penthorum sedoides 1. Ditch Stonecrop. In low wet places.
Locally common. Decorah, ete.
Family 2. Parnassiacec.
Parnassia caroliniana Michx. Grass of Parnassus. Quite
rare, in bogs near Hesper.
Family 3. Saxifragacez.
Saxifraga pennsylvanica L. Swamp Saxifrage. Not rare, in
bogs. Hesper.
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Sullivantia sullivantii (T. & G.) Britt. (S. ohionis T. & G.)
Sullivantia. Locally common, on faces of cliffs. Highlandville.

Heuchera hispida Pursh. Rough Heuchera; Alum-root. Com-
mon, on prairie. Calmar.

HAitella diphylla L. Two-leaved Bishop’s Cap. Common, on
shaded banks. Decorah (Savage), Hesper.

Chrysosplenium towensis Rydb. (C. alternifolium 1L.) Towa
Golden Saxifrage. Rare, on shaded mossy banks. Decorah
(Goddard). Also found in Dubuque county.

Fawidly 4. Grossulariacece.

Ribes cynosbati L. Wild (fooseberry. Locally common, on
rocky banks. Decorah. Also observed at Canoe creek, hotk
forks of Bear creek, Highlandville and F't. Atkinson.

Ribes missouriensis Nutt. (R. gracile Michx., in part.) Mis-
souri Gooseberry. Common on banks and in open thickets.
Decorah, Hesper. Also observed at Canoe creek and F't. Atkin-
son.

Ribes floridum 1’Her. Wild Black Currant. Not rare, in
low rich woods. Decorah. Also observed at Hesper, Canoe
creek, and north fork of Bear creek.

Ribes rubrum L. Red Currant. Rare, in deep woods at Hes-
per. May be introduced, but appears to be native.

Family 5. Platanacece.

Platanus occidentalis .. Sycamore; Plane-tree. In low woods.

Rare, observed only at Bluffton.
Family 6. Rosacew:.

Opulaster wntermedius Rydh. (Physocarpus opulifolins, in
part.) Common on wooded banks and in thickets. Decorah.
Also observed along Canoe creek, north fork of Bear creek, and
at Bluffton and Kendallville.

Spiraea salicifolia L. American Meadow-sweet. In swamps.
Decorah. Also observed at F't. Atkinson. '

Rubus americanus (Pers.) Britt. (R. triflorus Rich.) Dwarf
Raspberry. Swamps. (Fitzpatrick.)

Rubus strigosus Michx, Wild Red Raspberry. Rather com-
mon, on rocky banks. Decorah.

Rubus occidentalis L. Black Raspberry. On wooded banks
and in thickets. Decorah.
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Rubus wigrobaccus Bailey. (R. willosus Ait.) Blackberry.
Common in thickets. Decorah.

Rubus procumbens Muhl. (R. canadensis 1..) Dewberry. In
sandy or rocky soil, not common. Decorali, Hesper. The spec
imens from the latter Jocality have an unusually large number
of leaves having but one large leaflet. This form was reported
by the writer under the name of B. baileyanus,* a species which,
so far as known, does not oceur in Iowa.

Drymocallis arguta (Pursh.) Ryd. (Potentilla arguta Pursh.)
Tall Cinquefoil. On dry prairie and hills, locally common. Ft.
Atkinson.

Dasiphora fruticosa (L.) Rydb. (Potentilla fruticosa L.)
Shrubby Cinguefoil. Rare. Decorah (Arthur).

Stbbaldiopsis tridentate (Soland.) Rydb. (Potentilla triden-
tata Soland.) Three-toothed Cinquefoil. Very common on the
St. Peter sandstone exposures northeast of Hesper.

Fragaria wvirginiana Duches. Wild Strawberry. In open
places, locally common. (Fitzpatrick.) .

Fragaria americana (Port.) Britt. (F. vesca L.) Wood
Strawberry. Locally common, in rocky places. Decorah (Sav-
age), Canoe creek, F't. Atkinson.

Potentilla monspeliensis L. (P. norvegicu 1..) Rough Cin-
quefoil. Rather common, on banks and in thickets. Calmar.

Potentilla cunadensis L. Five-finger. Common in dry soils.
Moneek, Clanoe creek, ete. '

Geum virguwianum L. Rough Avens. Moist woods. More
common than the preceding at Hesper.

Geum macrophyllum Willd. Large-leaved Avens. In moist
woods. (Fitzpatrick.)

Sieversia ciliata (Pursh.) Rydb. (Geum triflorum Pursh.)
Reported by Fitzpatrick.

Agrimonia hirsuta (Muhl.) Bick. (4. eupatoria L.) Com-
mon in woods. Hesper, etc.

Rosa blanda Ait. Smooth Wild Rose. Not rare, on shaded
banks, ete. Decorah.

* Bee Trans. Iowa Hort. Society, Vol. 38, p. 463;
Proc. Dav. Acad. of Sciences, Vol. X, 1904.
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Rosa sayr Schwein. Prickly Rose. Common on banks and in
thickets. Canoe creek, Bluffton, Calmar, F't. Atkinson.

Rosa woodsii Lindl. Wood’s Rose. Not common, in open
places. Bluffton. .
Rosa humailis Marsh. Pasture Rose. Reported by Fitzpat-
rick. A specimen collected by the writer at Calmar is probably

this species.

Family 7. Pomacee.

Malus iowensis (Wood) Britt. (Pyrus coronaria L., in part.)
‘Western Crab-apple. Common in thickets at all the stations
named, excepting Calmar.

Aronta nigra (Willd.) Britt. (Pyrus arbutifolia var. melano-
carpa Hook.) Black Choke-berry. Very rare. Found only
upon an exposure of St. Peter sandstone near Hesper.

Amelanchier canadensis (L.) Medie. June-berry. Rather
common, along river-bluffs, etc. Decorah (Goddard), Bluffton.
Observed at Hesper, Canoe creek, south fork of Bear creek and
Kendallvillle.

Amelanchier botryapium (L. £.) DC. (4. canadensis var. ob-
longifolia T'.& G.) Shad-bush. TLocal, on shaded rocky banks.
Decorah (Goddard), Bluffton.

Amelanchier rotundifolia (Michx.) Roem. (4. canadensis var.
rotundifolia 'T. & G.) Round-leaved June-berry. On wooded
banks and slopes. Rather common locally. Hesper, Bluffton.

Amelanchier alnifolia Nutt. Northwestern June-berry. Lo-
cally frequent on dry slopes. Decorah (Savage), Freeport.
Also observed at Hesper.

Crataegus punctata Jacq. Large-fruited Thorn. Very com-
mon in thickets. Decorah, Bluffton, Canoe creek, north fork of
Bear creek, Hesper, F't. Atkinson. This is the most common
red-haw in the county. Fitzpatrick also reports C. crus-galls,
but one of his specimens in the University herbarium, so la-
belled, is certainly C. punctata. The writer’s notes contain ref-
erences to C. c¢rus-gally, and the species probably occurs, but all
the specimens which were collected are typical C. punctata.

Crataegus coccinea L. Scarlet Haw. What has usually been
called C. coccinea is rather common in thickets. It is evidently
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C. pruinosa K. Koeh, as recognized by Sargent, and should prob-
ably be called by that name. Kendallville, N. fork of Bear creek.

COrataegus macracantha Lodd. Long-spined Thorn. Rather
commmon in thickets. Decorah (Savage), Canoe creek, Moneek.
Ciataegus tomentosa L. Pear Haw. Quite common in thick-
ets. Canoe creek, north fork of Bear creek, Hesper.
Family 8. Drupacec.

Prunus americans Marsh. Wild Plum. Common in thickets.
Decorah, 't. Atkinson. Also observed at all the stations except-
ing Calmar and Moneek.

Prunus pumila L. Dwarf Cherry. Very rare. Found only
on an exposure of St. Peter sandstone near Hesper, with Aronia.

Prunus pennsylvanica L. f. Wild Red Cherry. Common
along borders and in thickets. Hesper, Canoe creek. Also ob-

served at Decorah, Bluffton and north fork of Bear creek.

Prunus virginiana L.  Choke Cherry. Locally common, on
rocky banks, etc. Decorah. Also observed at Hesper, Canoe
creck, both forks of Bear creek, Bluffton and Kendallville.

Prunus serotinag Ehrh. Wild Black Cherry. Common in up-
land woods. Hesper, Canoe creek. Also obresved at all the
other stations, excepting Calmar.

Family 9. Casalpinacex

Cassia chamaecrista L. ~ Partridge Pea. A common weed, in
dry soils. Decorah. ete.
Family 10. Papilienacec.

Baptisia bracteata Ell. (B. leucophaea Nutt.) Large-bracted
Wild Indigo. Open places. (Fitzpatrick.)

Baptisia levcantha T. & G. 'Wild Indigo. Locally common on
rich prairies. Calmar.

Lupinus perennis L. Wild Lupine. Collected by Holway
at Decorah.

Melilotus alba Desv. White Sweet-clover. A common intro-
duced weed. Calmar, etc.

Melilotus officinalis (1..) Lam. Yellow Sweet-clover. Intro-
duced. Less common than the preceding. (Fitzpatrick.)

Trifolium arvense L. Stone Clover. Introduced. (Fitzpat-
rick.)

Trifolium pratense L. Red Clover. Kverywhere escaped
from cultivation. Calmar, Hesper, ete.
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Trifolium hybridum L. Alsike Clover. Becoming quite com-
mon in waste places. Ft. Atkinson, etc.

Trifolium repens L. White Clover. Common everywhere.
Calmar, ete.

Amorpha fruticosa L.  False Indigo. Along streams, rather
common. Decorah. Observed at Bluffton, ete.

Amorpha canescens Pursh.  Lead-plant. Common on dry
prairies and ridges. Hesper, Freeport, Calmar, Ft. Atkinson,
Highlandville. Observed at Kendallville, ete.

Kuhwnistera candida (Willd.) Kuntz. (Petalostemon candi-
dus Michx.) White Prairie Clover. Local, on prairies and
dry ridges. Calmar.

Kuhnistera purpurea (Vent.) MacM. (Petalostemon wviola-
ceus Michx.)  Purple Prairie Clover. With preceding. Cal-
mar.

Cracca virgimiana L. (Tephrosia virginiana Pers.) Goat’s
Rue. Reported by Fitzpatrick.

Robinia pseudacacia L. Black Locust. Common, evidently
introduced. Observed at Hesper, Bluffton, Kendallville, etc.

Astragalus carolinianus L. (4. canadensis 1.) Milk Vetch.
On open banks and slopes. Not rare. Calmar.

Meibomia pawuciflora ( Nutt.) Kuntze. (Desmodium pau-
ciflorum DC.) Few-flowered Tick-trefoil. Rare. In deep woods
near Hesper.

Meibomia grandiflora (Walt.) Kuntze. (Desmodium acu-
minatum DC.)  Tick-trefoil. Common in deep woods.
Decorah. ‘

Meibomia longifolia (T. & G.) Vail. (Desmodium —not men-
tioned in Gray’s Manual.) Long-leaved Tick-trefoil. In thickets,
etc. Decorah (Goddard), Calmar. ,

Lespedeza capitata Michx. Tall Bush-clover. Common on
dry prairies and ridges. Calmar, Ft. Atkinson, Ifreeport.

Lespedeza leptostachya Engelm. Prairie Clover. Reported
from this county in Fitzpatrick’s Manual.

Vicia cracca 1. Cow Vetch. Reported by Fitzpatrick.

Vicia americana Muhl. American Veteh. Common in rather
moist open grounds. Decorah (Savage), Calmar. '
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Vicia sativa L. Common Veteh. Introduced, in waste places.
Calmar.

Vicia angustifolia Roth. Smaller Common Veteh. Intro-
duced. Fitzpatrick reports one specimen.

Lathyrus venosus Muhl. Veiny Pea. In rich, rather moist,
open places. Not frequent. Calmar.

Lathyrus ochroleucus Hook. Cream-colored Vetehling. On
hillsides. Not common. Decorah (Goddard).

Falcata comosa (L.) Kuntze. (Amphicarpaea wmonoica
Nutt.) Hog Pea-nut. Not rare, in woods. Ft. Atkinson.

Falcata pitcheri (T. & G.) Kuntze. (dAmphicarpaea pitcheri
T. & G.) Pitcher’s Hog Pea-nut. More common than the pre-
ceding, and in similar places. Hesper; Decorah (Goddard).

Apios apios (L.) MacM. (4. tuberosa Moench.) Ground-nut.
Not rare, in rather moist grounds. Calmar, Hesper.

Order 12. Geraniales.

Family 1. Geraniacee.

Geranium maculatum L. Wild Crane’s-bill. In upland woods.
Decorah (Savage).

Family 2. Oxalidacee.

Ozalis violacea 1.. Violet Wood-sorrel. Not rare, in sandy
and rocky places. (Fitzpatrick.)
Ozalis stricta L. (0. corniculata var. stricta Sav.) A common
weed, in open places. Calmar, ete.
. Family 3. Linacec.

Linum usitatissimum L. Flax. Escaped from cultivation,
chiefly along railway right-of-wayv. I't. Atkinson, ete.

Linuwm sulcatum Riddell. Grooved Yellow Flax. Common,
in dry places. Hesper, F't. Atkinson.

Family 4. Rulacew.

Xonthoxylum americanum Mill. Prickly Ash. Common, in
thickets and on rocky banks. Decorah (Savage), Highlandville.
Also observed at Canoe creek, both forks of Bear creek, and
Bluffton.

Family 5. Polygalacee.

Polygala verticillata 1.. Whorled Milkwort. In dry open
places. Not common. Ft. Atkinson.
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Polygala viridescens L. (P. sanguinea L.) TField Milkwort.
Rather commecen, on prairies and in meadows. Ilesper, F't.
Atkinson.

Polygala senega L. Seneca Snakeroot. On rocky slopes. Not
common. Bluffton.

Family 6. FEuphoriiacee.

Euplorbia maculate L. Milk Purslane. A common weed.
Calmar.

Euphorbia nutans Lag. (E. preslic Guss.) Upright Spurge.
A common weed. Decorah (Goddard), F't. Atkinson.

Euphorbia corollata L. Flowering Spurge. Common in dry,
open places. (almar, ete.

Buphorbia commutata lngehm. Tinted Spurge. Reported
from Decoralr by Arthur.

Euphorbia cyparissias L. Cypress Spurge. Introduced,
locally common. Decorah.

Order 13. Sapindales,

Family I. Anacardiacee.

Rhus hirta (L.) Sudw. (R. typhina L.) Staghorn Sumach.
Locally common, on rocky slopes. Decorah, Freeport.

Rhus glabra L. Smooth Sumach. Very common in thickets
and along borders, chiefly in dry places. Decorah (Savage),
Calmar. Observed at all the stations.

Rhus radicans L. (R. toxicodendron 1..) Poison Ivy. Com-
mon along borders, and in low grounds. Both bushy and climb-
ing forms are common—the former chiefly in dry places. De-
ccorah. Also observed at Hesper, Biuffton, Kendallville, ete.

Fawmily 2. Celastracea.

Euonymus atropurpureus Jacq. Burning Bush; Wahoo. In
alluvial grounds, and on banks. Not rare. Decorah. Also
observed at Bluffton.

Celastrus scandens L. Climbing Bittersweet. Rather com-
mon, in woods and along borders. Decorah. Also observed at
Hesper, Canoe creek and at Bluffton.

Family 3. Staphyleacee.

Staphylea trifolia 1. Bladder-nut. Not rare, on rocky banks.

Decorah. Also observed at Hesper, Canoe creek and Blufffon.
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Family 4. Aceracez.

Acer saccharimusn L. (4. dasycarpum Ehrh.) Soft Maple.
Common on alluvial grounds. Kendallville. Observed at Canoe
creek, Decorah, F't. Atkinson and Blufften.

Acer saccharum Marsh. (4. saccharinum Wang.) Hard
Maple. Very common in upland woods, and on bluffs. Decorah.
Observed at all stations excepting Calmar and Moneek.

Acer negundo L. (Negundo aceroides Moench.) DBox Klder.
Common, especially in alluvial soils. Decorah (Savage), Cal-
mar. Observed at all the stations.

family 5. Balsaminacec.

I'mpatiens biflora Walt. (L. fulva Nutt.) Spotted Touch-me-
not. In moist grounds. Locally common. F't. Atkinson, Hes-
per.

Impatiens aurea Muhl. (I. pallida Nutt.) Pale Touch-me-
not. In moist places, but rather less common than the preced-
ing. Decorah (Savage).

Order 14. Rhamnales.
Family 1. Rhamnacea,

Ceanothus americanus L. New Jersey Tea. Common on dry
prairies and ridges. Decorah, Calmar. Also observed at the
north fork of Bear creek, Canoe creek, Bluffton and Kendall-
ville.

Ceanothus ovatus pubescens 'T'. & (. (The variety is not men-
tioned in Gray.) Downy Red-root. Rare. On dry prairie rid-
ges at Decorah.

Family 2. Vilacee.

Vitis vulpina L. (V. riparia Michx.) Common Wild Grape.
Very common along streams and ascending slopes. Decorah
(Savage), Calmar. Also observed at all the other statious.

Parthenocissus quinquefolia (L.) Planch. (Ampelopsis quin-
quefolia Michx.) Virginia Creeper. Very common iu thickets
and deep woods. Calmar. Observed at all the other stations.

13
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Order15. Malvales.
- Family 1. Tiliacee.

Tilia americana L. Basswood. Common in rich woods, espe-
cially on lower slopes. Decorah. Observed at all the other sta-
tions excepting Calmar.

Family 2. Malvacee.

Malva rotundifolia L. Round-leaved Mallow; Monkey-cheese.
A common introduced weed, in waste places. Decorah, ete.

Malva crispa L. Curled Mallow. An introduced weed. One
specimen reported by Fitzpatrick.

Napaea dioica L. Glade Mallow. In moist grounds. Not
common. (Fitzpatrick.)

Abutilon abutilon (L.) Rusby. (4. avicennae Gaertn.) Vel-
vet-leaf. An introduced weed, common in waste places, ete.
Decorah, ete.

Order 16, Parietales.
Famity 1. Hypereicacee .

Hypericum ascyron L.  Great St. John’s-wort. Locally com-
mon in rather moist, open places. Hesper, Decorah.

Hypericum sphaerocarpon Michx. (H. cistifolium Lam.)
Round-fruited St. John’s-wort. Not common, on rocky slopes.
North fork of Bear creek.

Hypericum maculatum Walt. Spotted St. John’s-wort. Com-
mon, in rather moist soil. Hesper, F't. Atkinson.

Hypericum canadense L.  Canadian St.John’s-wort. On
moist, sandy banks, ete. Not abundant. F't Atkinson.

Family 2. Cistacee.

Helianthemwm majus (L.) B. S. P. (Lechea major Michx.)
Hoary Frostweed. Quite common, on dry ridges, ete. Hesper,
Calmar, ete. This species was reported from the county by
Fitzpatrick under the name H. canadense Mx.

Lechea stricta Leggett. (Not included in Gray’s Manual.)
Prairie Pinweed. Locally common on dry sandy or rocky rid-
ges. Hesper, especially on the St. Peter sandstone exposures.

Family 3. Violaceee.

Viola pedatifida Don. Prairie Violet. Locally still common
on prairies. Calmar.

Viola pedata L. Bird’s-foot Violet. On dry, sandy slopes
and ridges. Not rare. Hesper, I't. Atkinson.
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Viola papilionacea Pursh. (V. palmata var. cucullata Gray.)
Common Blue Violet. Common, usually in thickets or along
borders, sometimes in open places. Decorah (Savage), ete.

Viola scabriuscula (T. & G. ) Schwein. (V. pubescens var.
scabriuscula T. & (.) Common Yellow Violet. Common in
rich alluvial woods. Hesper, ete.

Viola canadensis L. Canada Violet. Locally common in rich
woods, especially on lower banks and slopes. Hesper.

Order 17. Thymelales.
tamilyv 1 hymeleacew .

Dirca palustris 1..  Leatherwood. Rare and local. Canoe
creek.

Order 18. Mpyrtales.
Famuily Onagracew .

Ludwigia polycarpa Short & Peter. Many-fruited Ludwigia.
Locally common in wet grounds, often in water. Ft. Atkinson.

Chamaenerion angustifolium (L.) Seop. (Epilobium angusti-
folium L.) Great Willow-herb. Locally common in dry open
places. Calmar, Moneek.

Epilobium coloratum Muhl. Purple-leaved Willow-herb.
Common in swampy grounds. F't. Atkinson.

Epilobium adenocaulon Haussk. Northern Willow-herb. In
wet grounds. Rather common. Decorah.

Onagra biennis (1..) Scop. (Enothera biennis L.) Common
Evening Primrose. In dry soils and waste places. Common,
often a weed. F't. Atkinson, Calmar, ete.

Melioliz serrulata (Nutt.) Walp. (Enothera serrulata Nutt.)
In dry places. (Fitzpatrick.)

Gaura parviflora Dougl. Small-flowered Gaura. Not rare,
in dry soils. F't. Atkinson.

Circaca lutetiana 1.. Enchanter’s Nightshade. Common in
deep woods. Hesper, ete.

Circaea alping L. Smaller Enchanter’s Nightshade. In deep
woods. Not common. Decorah (Goddard), Canoe creek.

Order19. Umbellales.
Family 1 Araliacca

Aralia racemosa L. American Spikenard. Not rare, in deep
upland woods. Decorah.

Aralia nudicaulis 1., 'Wild Sarsaparilla. Common on rocky.
well-shaded banks. Decorah (Savage), etc.
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Panax quinquefolium L. (Aralia quinquefolia D. & P.) Gin-
seng. Becoming rare. In deep rich woods. Hesper, Decorah.
Family 2. Umbelliferee.

Sanicula marylandica L. Sanicle. Common in rich woods.
Decorah (Savage), Calmar, Hesper.

Eryngium aquaticum L. (E. yuccaefolium Michx.) Button
Snake-root. Not rare, on dry prairies, but also occurring in
moist grounds. Calmar.

Washingtonia claytoni (Michx.) Britt. (Osmorrhiza brevi-
stylis DC.) Woolly Sweet Cicely. Common in deep woods.
Hesper, Decorah.

Conium maculatum L. Poison Hemlock. In waste places.
Introduced. Decorah (Goddard). '

Zizgia aurea (L.) Koch. Golden Meadow Parsnip. In rather
moist open places. Decorah (Savage), Calmar.

Cicuta maculata L. Water Hemlock. Not rare, in swamps.
Calmar; Decorah (Goddard).

Deringa canadensis (L.) Xuntze. (Crypiotaenia canaden-
sis DC.) Honewort. Very common in woods. Hesper, Decorah,
ete.

Taenidia integerrima (L.) Drude. (Pimpinella integerrima
B. & H.) Yellow Pimpernel. Common on rocky slopes. Decorah
(Savage), efc.

Sium  cicutaefolium Gmel. Water-parsnip. Common in
gswamps. F't. Atkinson, Hesper.

Pastinaca sativa L. Wild Parsnip. A common weed in waste
places. Introduced. Calmar, Decorah.

Heracleum lanatum Michx. Cow-parsnip. In rather moist
soil. Not rare. Decorah (Goddard).

Family 3. Cornacece,

Cornus circinata L’Her. Round-leaved Dogwood. Common
on shaded rocky slopes. Decorah, Bluffton, Highlandville.

Cornus stolonifera Michx. Red-osier Dogwood. Common, in
wet places. Decorah, Bluffton, Canoe creek, Hesper.

Cornus candidissima Marsh. (C. paniculata L’Her.) Pan-
icled Dogwood. Common on shaded banks, ete. I't. Atkinson,
Decorah, Hesper.
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Cornus alternifolium L. f.  Alternate-leaved Dogwood. Com-
mon on wooded slopes and banks. Decorah, Canoe creek, north
fork of Bear creek, Hesper.

Series 1I.

Order 1. Ericales.
Fumily 1. Pyrolacee.

Pyrola elliptica Nutt. Shin-leaf. Common in deep upland
woods. Decorah (Savage), F't. Atkinson, Canoe creek, Hesper.

Pyrola secunda L. One-sided Wintergreen. Rare, in deep
woods. Hesper, Decorah (Holway).

Chimaphila umbellata (L.) Nutt. Pipsissewa. Rare, in up-
land woods. Hesper.

Family 2. Monotropacece.
Monotropa uniflora L. Indian Pipe. Very abundant in deep
upland woods. Hesper, Canoe creek., |
Hypopitys americana (DC.) Small. (Monotropa hypopitys
L.) Pine-sap. Very abundant in deep upland woods at Hesper.

Order 2. Primulales.
Famiy 1. Primulaceee.

Steironema ciliatum (1) Raf. Fringed Loosestrife. Com-
mon in wet prairies. Calmar.

Steironema quadriflorum (Sims.) Hiteh. (8. longifolium
Gray.) Prairie Loosestrife. In moist low places. Decorah
(Goddard).

Dodecatheon meadia L. Shooting Star. On prairies and
treeless ridges. Not rare. (F'itzpatrick.)

Order 8. Gentianales.
Family [, Oleacew .

Fraxinus americana L. White Ash. Fitzpatrick reports this
as frequent in rich woods, but the writer saw no specimens which
could be so referred with certainty. Most of the specimens
reported under this name from lowa undoubtedly belong to the
following species.

Fraxinus lanceolata Borck. (F. viridis Michx.f.) Green
Ash. Common on alluvial grounds, but also extending into
upland forests. Decorah, Kendallville. Observed in all the
forest-covered parts of the county.
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Fraxinus nigra Marsh. (F. sambucifolia Lam.) Black Ash.
Quite common in upland woods. North fork of Bear creek,
Hesper.

Family 2. Gentianacece.

Gentiana crinita Froel. Fringed Gentian. Locally common
in shaded boggy places. Bluffton, Fremont Twp., Canoe creek.
Gentiana quinquefolia occidentalis (A. Gray.) A. S. H. (G.
quinqueflora var. occidentalis Gray.) Stiff Gentain; Western

Ague-weed. Chiefly on dry, rocky slopes North fork of Bear
creek, Decorah, Kendallville.

Gentiana puberula Michx. Prairie Gent1an. On dry prairies.
(Fitzpatrick.)

Gentiana andrewsii Griseb. Closed Gentian. In moist woods.
Not common. Hesper.

Gentiana flavida A. Gray. (G. alba Muhl.) Yellowish Gen-
tian. Not common. In deep woods. Bluffton.

Family 3. Apocynacecee.

Avocynum androsaemifolium L. Spreading Dogbane. In
thickets, etc. Common. Calmar, Moneek.

Acopynum cannabinum L. Indian Hemp. On prairies and
in open places. Not rare. Calmar.

Family g. Asclepiadacec.

Asclepias tuberosa L. Pleurisy-root. On dry prairies and rid-
ges. Common. I't. Atkinson.

Asclepias incarnata L. Swamp Milkweed. Common in
swamps and wet meadows. Decorah.

Asclepias syriaca L. (A. cornuti Dec.) Common Milkweed.
In open and waste places. Common. Calmar.

Asclepias exaltata (L.) Muhl. (4. phytolaccoides Pursh.)
Tall Milkweed. In thickets. (Fitzpatrick.)

Asclepias wverticillata L. Whorled Milkweed. Common on
dry prairies, ete. I't. Atkinson.

Ipomoea pandurata (L.) Meyer. Wild Potato Vine. Dry
soil. (Fitzpatrick.)
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Order 4. Polemoniales.

Fumily 1. Convolvulacees.

Convolvulus sepiuwm L. Hedge Bindweed. Common in fields
and waste places. Decorah (Goddard), Calmar. :

Convolvulus arvensis L. Small Bindweed. In fields and
waste places. Introduced. Calmar.

Family 2. Cusculacee.

Cuscuta cephalanthi Engelm. Dodder. On coarse herbs, ete.
Common. Decorah.

Cuscuta gronovit Willd. (C. gronovii var. latifolia Engelm.)
The variety latifolia was reported from Hesper by Arthur.

Cuscuta paradoxa Raf. (C. glomerata Chois.) Glomerate
Dodder. Reported by Fitzpatrick.

Famiy 3, Polemoniacee.

Phlox pilosa L. Prairie Phlox. Common on prairies, and
open ridges. Decorah, I't. Atkinson. '

Phlox divaricata L. "Wild Blue Phlox. Common in alluvial
woods. Decorah (Savage).

Polemonium reptans L. Jacob’s Ladder. Common, in woods.
Decorah, Hesper.

Family 4. Hydrophyllacee.

Hydrophyllum virginicum L. Virginia Water-leaf. Com-
mon, in rich woods. Decorah (Savage). '

Hydrophyllum appendiculatum Michx. Appendaged Water-
leaf. In rich woods. (Fitzpatrick.)

Macrocalyx nyctelea (L.) Kuntze. (Ellisia nyctelea 1..)
Nyectelea. Common in moist, shaded places. Becoming a weed.
Decorah (Savage), ete.

Famity 5. Boraginaceae.

Lappula lappula (L.) Xarst. (FEchinospermum lappula
Lehm.) Burseed. Introduced. In waste places. Decorah.

Lappula texana (Scheele) Britt. (Echinospermum redowskit
var. occidentale Wats.) On dry ridges and slopes. Common.
Decorah (Arthur), Highlandville.

Lappula virginiana (L.) Greene. (Echinospermum virgin-
icum Lehm.) Beggar’s Lice. Along borders, in open woods,
ete. (Fitzpatrick.)
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Mertensia virginica (L.) DC. Smooth Lungwort; Smooth
Blue-bell. In alluvial woods. (Fitzpatrick.)

Mertensia poniculata (Ait.) G. Don. Tall Lungwort. In
woods. Decorah (Goddard; Arthur).

Lithospermum latifolium Michx. American Gromwell. In
dry thickets, ete. (Fitzpatrick.)

Lithospermum gmelini (Michx.) A. S. H. (L. hirtum Lehm.)
Hairy Puccoon. In dry, usually open places. Decorah (Sav-
age).

Lithospermum canescens (Michx.) Lehm. Hoary Puccoon,
In dry places. Decorah (Savage).

Lithospermum linearifolium Goldie. (L. angustifolium
Michx.) Narrow-leaved Puccoon. In dry soil. (Fitzpatrick.)

Onosmodium molle Michx. (0. carolinianum wvar. molle
Gray.) Soft-hairy False Gromwell. On dry prairie. (Fitz-
patrick.)

Family 6. Verbemacee.

Verbena urticifolia L. White Vervain. Common introduced
weed. (Fitzpatrick), ete.

Verbena hastata 1. Blue Vervain. Common in moist places.
Calmar, Hesper, etc.

Verbena stricta Vent. Hoary Vervain. Common on dry
prairie, ete. F't. Atkinson, ete.

Verbena bracteosa Michx. Large-bracted Vervain. In dry
and waste places. Calmar, ete.

Family 7. Labiatec.
Teucrium canadense L. Wood Sage. In moist grounds.
Decorah.

Isanthus brachiatus (L.) B. S. P. (1. caeruleus Michx.)
False Pennyroyal. On sandy or rocky slopes, ete. Decorah
(Holway).

Scutellaria lateriflora L. Mad-dog Skull-cap. In low places.
Not rare. Decorah.

Scutellaria cordifolia Muhl. (S. versicolor Nutt.) On wood-
ed banks. (Fitzpatrick.)

Scutellaria parvula Michx. Small Skull-cap. On sandy and
rocky slopes. Hesper.
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Agastache nepetoides (L.) Kuntze. (Lophanthus nepetoides
Benth.) Catnip. Giant-Hyssop. Along borders and in thick-
ets, not common. Hesper.

Agastache scrophulariaefolia (Willd.) Kuntze. (Lophanthus
scrophulariaefolius Benth.) Giant Hyssop. In thickets and
woods. Common. Hesper.

Nepeta cataria L. Catnip. In waste places. Introduced.
Common. Calmar, Hesper.

Glecoma hederacea L. (Nepeta glechoma Benth.) Ground
Ivy. A common introduced weed. Decorah (Savage), ete.

Prunella vulgaris L. (Brunella vulgaris 1L.) Heal-all Moist
woods, waste places, ete. Native, or thoroughly naturalized.
Calmar, Canoe creek.

Physostegia virginiana (1..) Benth. False Dragon-head. On
alluvial banks, ete. (Fitzpatrick.)

Physostegia parviflora Nutt. (Not given in Gray.) In moist
places. Not abundant. Ft. Atkinson.

Galeopsis tetrahit L.  Hemp-nettle. Not rare. Calmar,
Canoe creek.

Leonurus cardiaca L. Motherwort. Introduced weed, in
waste places. Decorah (Savage), Canoe creek.

Stachys palustris L. Hedge Nettle. Wet places. Hspecially
common on borders of prairie ponds or swamps.

Stachys aspera Michx. Rough Hedge-nettle. In wet places.
{Fitzpatrick.) ‘

Monarda scabra Bick. (M. fistulosa var. mollis Benth.) Pale
Wild Bergamot. Prairies and borders. Common. Calmar.

Blephilia hirsuta (Pursh) Torr. In woods. (Fitzpatrick.)

Hedeoma hispida Pursh. Rough Pennyroyal. Dry grounds.
(Fitzpatrick.) -

Koellia flaxuosa (Walt.) MacM. (Pycnanthemum linifolium
Pursh.) Narrow Leaved Mountain-mint. In thickets, along
borders, ete. Hesper, Calmar. '

Koellig virginiana (L.) MacM. (Pycnanthemum lanceolatum
Pursh.) Dry borders and thickets. (Fitzpatrick.)

Lycopus virginicus L. Purple Bugle-weed. In wet places.
Not rare. Hesper.
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Lycopus americanus Muhl. (L. stnuatus Ell.) Water Hoar-
hound. In swamps and bogs. Common. Calmar, Hesper.

Mentha canadensis T.. American Wild Mint. Common in wet
places. F't. Atkinson, Hesper.

Family 8. Solanaceee.

Physalis philadelphica T.am. Ground-cherry. In rich soil.
(Fitzpatrick.) '

Physalis lanceolata Michx. Prairie Ground-cherry. Dry
places. (Fitzpatrick.)

Physalis virginiana Mill. Virginia Ground-cherry. In open
places, fields, ete. Common. F't. Atkinson.

Family 9. Scrophulariacee.

Verbascum thapsus 1.. Mullein. Common introduced weed,
in waste places. Decoral, ete.

Linaria linaria (L.) Karst. (L. vulgaris Mill)  Butter-
and-eggs. Introduced, in waste places. Calmar.

Scrophularia marylandica L. (S. nodosa var. marylandica
Gray, in part.) Maryland Figwort. In woods and thickets.
Common. Decorah, ete.

Scrophularia leporella Bick. (S. nodosa wvar. marylandica
Gray, in part.)  Along borders and on prairies. Common.
Decorah (Savage), ("almar, ete.

Chelone glabra 1.. Snake-head. In bogs near Hesper. Local.

Mimulus ringens L. Monkey-flower. Borders of streams,
ete. Common. Decorah, ete.

Mimulus jamesii T. & G. Moist grounds.  (Fitzpatrick.)

Gratiola virginiana L. Clammy Hedge-hyssop. In upland
woods, according to Fitzpatrick.

Veronica anagallis-aquatica 1. (V. anagallis.)  Water
Speedwell. KEdges of streams and ponds. Not rare. Decorah.

Veronica peregrinag 1.. Purslane Speedwell. A common weed,
in fields, etec. Decorah (Goddard; Savage).

Veronica arvensis 1. Corn Speedwell. An introduced weed.
Hesper (Arthur).

Leptandra wvirginica (1..) Nutt.  (Verowica wvirginica L.)
Culver’s Root. Moist prairies, thickets and borders. T.ocally
common. Calmar.

Gerardia aspera Dougl. Rough Purple Gerardia. Rare, on
dry ridges near Highlandville.

Gerardic purpurea 1. TLarge Purple Gerardia. In moist
pleers. Quite common.  Ft. Atkinson.
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Gerardia tenuifolia Vahl. Slender Gerardia. In dry woods.
(Fitzpatrick.)

Castilleja coccinea (L.) Spreng. Painted-cup; Indian-pink.
In open thickets, ete. (Fitzpatrick.)

Pedicularis lanceolata Michx. Swamp Lousewort. Locally
common, in swamps. Decorah, Ft. Atkinson.

Pedicularis canadensis L. Common Lousewort. Dry ridges
and prairies. Common. Hesper, Calmar.

Fawmily 10. Lentibula iacew.

Uiricularia vulgaris L. Greater Bladderwort. In ponds.
Local. TFt. Atkinson.

Fawiily 11. Phrymacee.

Phryma leptostachya L. Lopseed. Cowuuon in upland woods,
and in thickets. Hesper, Calmar.

Order 6. Plataginales.
Family 1. Plantaginacee.

Mitchella repens L. Partridge-berry. Rare, in deep upland
woods. Hesper.

Galivim aparine L. Cleavers.  Common, chiefly in moist
places. Decorah (Goddard; Savage), ete.

Galium boreale L. Northern Bedstraw. Common on rocky
slopes. Decorah, Calmar.

Galium concinnum T. & G. Shining Bedstraw. Not rare, in
upland dry woods. Decorah.

- Galwm asprellum Michx. Rough Bedstraw. Common in moist
places. Calmar, Canoe creek, Hesper.
Family 2. Caprifoliacew .

Sambucus canadensis L. American IElder. Common in allu-
vial soils. Observed at Decorah, Canoe creek, Bluffton, Ken-
dallville and Hesper.

Sambucus pubens Michx. (S. racemosa L.)  Red-berried
Elder. Not common, on rocky banks. Decorah, Bluffton.

Viburnum opulus I.. Cranberry-tree. Not common, on rocky
slopes. Hesper, Decorah. ‘

Viburnum pubescens (Ait.) Pursh. Downy-leaved Arrow-
wood. On rocky slopes. Not common. Canoe creek.
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]
Viburnum dentatum L. Arrow-wood. On moist banks. Not

common. The specimens referred to this species may be a
form of the preceding. Decorah.

Viburum lentago L. Sheep-berry; Black Haw. Common in
alluvial soils and on lower slopes. Decorah (Savage), Canoe
creek, Kendallville.

Triosteum perfoliatum L. Horse-Gentian.  Reported by
Fitzpatrick. Possibly an error. The writer was able to find
only the following species.

Triosteum aurantiacum Bicknell. (7. perfoliatum, in part.)
Red-fruited Horse-Gentian. Common in upland woods. Decorah,
Bluffton, F't. Atkinson.

Linnaea americana Forbes. (L. borealis 1..) Twin-flower. In
upland woods, not common. Decorah.

Symphoricarpos racemosus Michx. Snowberry. Not common.
On rocky slopes. Kendallville.

Symphoricarpos occidentalis Hook.  Wolfberry.  Locally
common in dry places. F't. Atkinson, Hesper.

Lonicera dioica L. (L. glauca Hill.) Glaucous Honeysuckle.
Common, on rocky slopes and banks. Decorah, Bluffton, High-
landville.

Lonicera sullivantii A, Gray. Sullivant’s Honeysuckle. On
wooded slopes and along borders. Not rare. Decorah, north
fork of Bear creek.

Lowicera tatarica 1. Tartarian Bush Honeysuckle. On rocky
wooded slopes. Decorah (Fitzpatrick).

Family 3. Adoxacee.

Adoxa wmoschatellina L. Musk-root. Rocky woods. Rare.
(Fitzpatrick.)
Order 8 Valerianales.
Family 1. Cucurbilacec.
Micrampelis lobata (Michx.) Greene. (Echinocystis lobata
T. & G.) 'Wild Balsam Apple. Chiefly in low woods. Com-
mon. Decorah, F't. Atkinson.

Family 2. Companulacee.

Campanula rotundifolia 1.. Arctic Harebell. Locally eommon
on rocks amd rocky slopes. Decorah.
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Campanula aparinoides Pursh. Marsh Bellflower. In grassy
swamps. Not common. Hesper.

Campanula americana L. Tall Bellflower. On moist wooded
banks and slopes. Common. Hesper, Canoe creek, etc.

Specularia perfoliata (L.) A. DC. Venus’ Looking Glass.
On dry slopes, ete. (Fitzpatrick.)

Lobelia spicata Lam. Pale Spiked Lobelia. In dry open
places. (Fitzpatrick.)

Lobelia leptostachys A. DC. Spiked Lobelia. In dry prairie.
Not common. - Calmar.

Lobelia wnflata L. Indian Tobacco. Common in dry and
waste places., Decorah (Goddard), Highlandville, F't. Atkinson.

Family 3. Cichoriacem.

Cichorium intybus L. Chicory. A roadside weed, locally
common. Decorah. :

Adopogon virgimicum (L.) Kuntze. (Krigia amplexicaulis
Nutt.) Cynthia. Common in upland woods. Hesper, Decorah.

Tarazxacum tarazacum (L.) Karst. (7. officinale Web.)
Dandelion., A common introduced weed. Calmar, ete.

Sonchus asper (L.) All. Spiny Sow-thistle. A common in-
troduced weed. Decorah, Hesper, ete.

Lactuca scariola L. Prickly Lettuce. An introduced weed,
spreading rapidly. Calmar, Hesper.

Lactuca canadensis L. 'Wild Lettuce. On moist prairies, ete.
Common. Calmar.

Hieracium canadense Michx. Canada Hawkweed. Common
in dry woods, ete. Bluffton, Canoe creek.

Heiracium scabrum Michx. Rough Hawkweed. -On rather
open wooded slopes. Hesper, F't. Atkinson.

Nabalus albus (L.) Hook. (Premanthes alba L.) Rattle-
snake-root. Common in rocky woods. Decorah, Hesper.

Nabalus racemosus (Michx.) DC. (Prenanthes racemosa
Michx.) Glaucous White Lettuce. On moist prairies. F't. Atkin-
son, Orleans Twp.

Famity 4. Ambrosiacee,

Iva wanthiifolia (Fresen.) Nutt. Burweed; Marsh Elder. Tn
moist prairie soils, becoming a common weed. Decorah, F't.
Atkinson.
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Ambrosia trifida L. Great Ragweed. A common weed in
low places, along roadsides, etc. Decorah, Hesper, Calmar, Ft.
Atkinson.

Ambrosia trifida integrifolia (Muhl.) T.& G. Entire-leaved
Ragweed. This variety is found in dry places. Deecorah.

Ambrosia artemisiaefolia L. Ragweed. A common weed,
along roads, in fields, etc. Hesper, Calmar ete.

Xanthium echinatum Murr. (X. canadense Mill,, in part.)
Cocklebur. In sandy soil. A common weed. Decorah.

Familys. Composile.

Veronia fasciculata Michx. Western Iron-weed. A com-
mon weed in alluvial pastures, ete. Ft. Atkinson, etc.

Eupatorium maculatum L. (E. purpureuwm L., in part.)
Spotted Joe-pye Weed. In moist places, rather common locally.
F't. Atkinson.

Eupatorium rydbergii Britt. (E. purpureum L., in part.)
Rydberg’s Joe-pye Weed. In moist soils. Not rare at Hesper.

Eupatorium aitissimum L. Tall Boneset. In bogs, etec. Quite
common. F't. Atkinson.

Eupatorium ageratoides 1. £, White Sanicle. In rich woods,
common. Decorah, Highlandville. '

Kuhnia glutinosa Ell. (K. eupatorioides var. corymbulosa
T. & G.) Prairie False Boneset. In dry open places. Ft.
Atkinson.

Lacinaria cylindracea (Michx.) Runtze. (Liatris cylindracea
Michx. and Liatris graminifolia Willd.) (Cylindric Blazing
Star. Rare, on dry prairies and ridges. Hesper, Highland-
vitle,

Lacinaria pycnostachya (Michx.) Kuntze. (Liatris pycnos-
tachya Michx.) Prairie Blazing Star. Common on moist pra-
iries and in meadows. F't. Atkinson.

Lacinaria scariosa (L.) Hill. (Liatris scariosa Willd.) Large
Blazing Star. Common on drier prairies. Hesper, F't. Atkin-
son, Calmar.

Solidago flericaulis L. (S. latifolia 1.) Zigzag Goldenrod.
Common in rich woods. Decorah, Canoe creek, north fork of
Bear creek, Hesper.
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Solidago hispida Mull. (S. bicolor var. concolor T. & Q.)
Hairy Goldenrod. In dry places. Hesper.

Solidago uliginosa Nutt. Bog Goldenrod. In bogs, not com-
mon. Kendallville. '

Solidago speciosa Nutt.  Showy Goldenrod. Common in
urland woods, ete. Bluffton.

Solidago rigidiuscula (T. & G.) Porter. (S. speciosca var.
angustata T. & G.) In dry open places. Not common. Decorah.

Solidago wlmifolia Muhl. Klm-leaved Goldenrod. Common
in deep woods and thickets. Hesper, Decorah, Ft. Atkinson.

Solidago serotina Ait. TLate Goldenrod. In moist grounds,
common. Canoe creek, ete.

Solidago serotina gigantea (Ait.) A. Gray. Giant Goldenrod.
In moist grounds. Not rare. Hesper, Decorah.

Solidago missouriensis Nutt. Missouri Goldenrod. Common
on dry prairies. Hesper, Calmar, F't. Atkinson.

Solidago canadensis 1..  Canada Goldenrod. In rather dry
places, not rare. Canoe creek.

Solidago nemoralis Ait. Field Goldenrod. Common in dry
places. Hesper, Decorah, F't. Atkinson.

Solidago rigida .. Stiff Goldenrod. Common on dry prairies
and ridges. Hesper, Moneek, Canoe creek, Decorah, Ft. Atkin-
son.

Euthamia graminifolia (1.) Nutt. (Solidago lanceolata 1..)
Bushy Goldenrod. In moist open places. Not rare. Moneek,
Ft. Atkinson.

Euthamia caroliniana (L.) Greene. (Solidago temnwifolia
Pursh.) Slender Fragrant Goldenrod. On dry prairies, ete.
Hesper.

Aster azureus Lindl.  Sky-blue Aster.  On prairies, ete.
(Fitzpatrick.)

Aster shortii Hook. Short’s Aster. Borders of woods, ete.
Not common. Decorah.

Aster drummondii Lindl. Drummond’s Aster. In dry woods
and thickets. Common. Decorah, Hesper.

Aster sagittifolius Willd. Arrow-leaved Aster. In dry woods,
ete. Not common. I't. Atkinson.
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Aster novae-angliae L. New KEngland Aster. Common on
prairies, ete. F't. Atkinson, Canoe creek. The form with rose-
red flowers was also found at Canoe creek.

Aster puniceus L. Purple-stem Aster. Common in bogs.
Decorah (Goddard), Hesper, Bluffton. Some of the Hesper
specimens approach var. lucidulus A. Gray. The Bluffton spec-
imens are almost smooth.

Aster prenanthoides Muhl. Crooked-stem Aster. Common
along moist borders, ete. Decorah, Canoe creek.

Aster laevis L. Smooth Aster. Common on dry prairies, ete.
Calmar, Decorah, Hesper.

Aster sericeus Vent. Silky Aster. On dry banks and slopes.
Local. Sattre, Highlandville.

Aster ptarmicoides (Nees) T. & G. Upland White Aster.
Rare, on rocky ridges. Highlandville.

Aster salicifolius Lam. Willow Aster. In moist open places.
Common. Decorah (Goddard), Moneek, F't. Atkinson.

Aster pamiculatus Lam. Panicled Aster. In moist placec.
- Canoe creek. Not rare.

Aster tradescanti L. Michaelmas Daisy. In moist and open
places. Not rare. Hesper.

Aster lateriflorus (L.) Britt. (4. diffusus Ait.) Starved
Aster. In open places, along borders, etc. Decorah.

Aster exiguus (Fernald) Ryd. (4. multiflorus Ait.; in part.)
Ciliate-leaved Aster. Common on dry prairies, etec. Decorah.

Erigeron pulchellus Michx., (E. bellidifolius Muhl.) Robin’s
Plantain. On dry slopes ete. (Fitzpatrick.)

Erigeron philadelphicus L. Philadelphia Fleabane. Com-
mon in woods and along borders. I't Atkinson.

Erigeron annuus (L.) Pers. Daisy Fleabane. In fields and
open places. Common. Decorah, Hesper, Calmar, Ft. Atkin-
son.

Erigeron ramosus (Walt.) B. S. P. (E. strigosus Muhl.)
Daisy Fleabane. Very common in meadows and fields. A
troublesome weed. (Fitzpatrick), etec.

Leptilon canadense. (L.) Britt. (Lrigeron canadensis 1..)
Horse-weed. A very common weed in waste places and fields.
Hesper, Calmar, F't. Atkinson, ete.
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Doellingeria wmbellata (Mill.) Ness. (Aster umbellatus Mill.)
Tall Flat-top White Aster. In moist prairie. Local. Orleans Twp.

Doellingeria humilis (Willd.) Britt. (dster umbellatus var.
latifolius Gray.) Broad-leaved Flat-top White Aster. In
moist places, Hegper.

Antennaria plantaginifolia (L.) Rich. Plantain-leaf Ever-
lasting. Common on dry ridges, ete. Decorah (Savage), ete.

Guaphalium obtusifolium L. (G. polycephalum Michx.) White-
Balsam. In dry open places. Common. Hesper, Sattre, north.
fork of Bear creek. .

Inula helenium L. KElecampane. Introduced. Not common,
-along roadsides. Canoe creek.

Polymnia wvedalia L. Yellow Leaf-cup. In rich soil. Not
common. Calmar.

Polymnia canadensis 1. Small-flowered Leaf-cup. Commou
on shaded rocky slopes at Decorah. :

Silphium perfoliatum L. Cup-plant. Common in wet places.
Ft. Atkinson.

Sulphium laciniatum L. Compass-plant. Still common on
prairies. Hesper, Calmar.

Parthenium integrifolium L. American Fever-few. In dry
places. Not rare. Calmar.

Heliopsis scabra Dunal. Rough Ox-eye. Common on dry
prairies, etec. Decorah, Calmar.

Rudbeckia triloba L. Thin-leaved Cone-flower. In thickets,
etec. (Fitzpatrick.)

Rudbeckia hirta L. Black-eyed Susan. Common in rather
dry open grounds. Calmar.

Rudbeckia laciniata 1. Tall Cone-flower. Common on moist
pastures, etc. Calmar.

Ratibida pinnata (Vent) Bernh. (Lepachys pinnata T. & G.)
Gray-headed Cone-flower. Common on dry prairies. Calmar,
ete. ’

Helignthus annuus 1. Common Sunflower. Introduced, in
waste places. F't. Atkinson. ete.

14
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Helianthus scaberrimus El. (H. rigidus Dest.) Stiff Sun-
flower. On dry prairies and ridges. Common. Calmar, Ft.
Atkinson, etc.

Helianthus occidentalis Ryd. Few-leaved Sunflower. In dry
open places. Common. Decorah (Goddard), Calmar, Ft. At-
kinson.

Helwanthus grosse-serratus Martens. Saw-tooth Sunflower.
In moist open places. Common. Bluffton, Calmar.

Helianthus decapetalus 1. Wild Sunflower. In moist shaded
places. Not common. Decorah.

Helwanthus  strumosus macrophyllus (Willd.) Britt.  (H.
strumosus var. mollis T. & (.) Wood Sunflower. Common in
open woods, ete. Decorah, Hesper, Ft. Atkinson.

Coreopsis palmate Nutt. Stiff Tickseed. On dry prairies
and ridges. Common. Calmar, ete.

Bidens cernue L. Nodding Bur-marigold. Common in wet
places. TI't. Atkinson, ete.

Bidens connata Muhl. Swamp Beggar-ticks. Reported by
Fitzpatrick.

Bidens frondosa 1.. Spanish Needles. In moist soil, waste
places, etc. Common. Decorah, Calmar.

Helenvum autumnale 1. Sneeze-weed. In moist places. A
common weed in low pastures. Decorah, Hesper, F't. Atkiuson.

Achillea milefolium L. Yarrow. 1In dry open places. A
common weed. Calmar, ete.

Anthemis cotula L. Mayweed; Dog-fennel. A common intro-
duced weed. Decorah, Calmar, ete.

Chrysanthemum lewcanthemum L. Ox-eye Daisy. An intro-
duced weed, not vet abundant. Calmar.

Tanacetum vulgare L. Tansy. Jscaped from gardens. Hes-
per, Highlandville.

Artemisia caudata Michx. Tall Wormwood. In dry open
places. Quite common. Decorah, Ft. Atkinson.

Artemisia dracunculoides Pursh. Linear-leaved Wormwood.
On dry ridges. Not common. Highlandville.

Artemisia biennis Willd. Biennial Wormwood. Moist banks.
(Fitzpatrick.)

Artemisia serrata Nutt. Saw-leaf Mugwort. On prairies.
Quite common. Calmar, Hesper.
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Artemisia gnaphalodes Nutt. (4. ludoviciana Nutt., in part.)
In dry soils. (Fitzpatrick.)

Erechtites hieracifolia (1..) Raf. Fire-weed. Common in
waste places and clearings. Hesper, north fork of Bear creek.

Mesadenia reniformis (Muhl.) Raf. (Cacalia reniformis
Muhl.) Great Indian Plantain. Quite common, in woods. De-
corah, Bluffton, Canoe creek. '

Mesadenia tuberosa (Nutt.) Britt. (Cacalia tuberosa Nutt.)
Tuberous Indian Plantain. In moist places. Not common.
Ft. Atkinson.

Mesadenia atriplicifolia (1..) Raf. (Cacalia atviplicifolia L.)
Pale Indian Plantain. In rich soil. Rare. Calmar.

Synosma suaveolens (1..) Raf. (Cacalia suaveolens L.) In
rich woods. Rare. I't. Atkinson.

Senecio aureus L. Swamp Squaw-weed. 1In bogs. Not rare.
Hesper. '

Senecio balsamitae Muhl. (S. aureus var. balsamitae 1. & G.)
Balsam Groundsel. In dry places. Bluffton, ete.

Arctium lappa 1. Great Burdock. Introduced weed. Cal-
mar.

Arctium minus Schk. (4. lappa var. minus Gray.) Common
Burdock. Common introduced weed. Decorah, etec.

Carduus lanceolatus L. (Cwicus lanceolatus Hoffm.) Common
Field Thistle. Introduced weed. Common. Ft. Atkinson, ete.

Carduus altissimus L. (Cnicus altissimus Willd.) Tall This-
tle. Common in thickets, ete. Canoe creek, Kendallville.

Carduus discolor (Muhl.) Nutt. (Cnicus altissimus var. dis-
color Gray.) TField Thistle. Common along horders, ete. De-
corah, F't. Atkinson.

Carduus dowensis Pammel. (Cnicus altissimus Willd., in
part.) Iowa Thistle. Along borders and in thickets. Not com-
mon. Hesper.

Carduus hilli (Canby) Porter. (Not given in Gray.) Hill’s
Thistle. On rich prairies. Not common. Calmar.

Carduus muticus (Michx.) Pers. (Cnicus muticus Pursh.)
Swamp Thistle. Common in bogs near Hesper.

Carduus arvensis (L.) Robs. (Cnicus arvensis Hoffm.) An
mtroduced weed. Fortunately not common. Ft. Atkinson.






CEOLOCY OF CLAYTON COUNTY.

BY A. CG. LEONARD.






Ceology of Clayton County.

BY A G. LEONARD.

CONTENTS.

Introduction. ... ..... ... ..o L,

Locationand area.......... ... ........
Previous geological work ..... .........
Physiography............ ... .. ...l
Topography............ e
The driftless area.... .............
Iowan drift area ...

Drainage............ .. .ot v,

Stratigraphy ......... ... ... ...
General relations of strata..............
Synoptical table ... ........ ... ..

Comparative table ... ..... ... .....

Cambrian System . .....................
Saint Croix sandstone

Saint Peter sandstone.... ... ......

Galena-Trentow limestones..... ...
Trenton limestone..............
Lithological character.....

Distribution and thickness......

Galena limestone ..............
Distribution and thickness..
Maquoketa stage ...................
Silurian System..,............. ... ...,
Niagara limestone............ .....
Residual materials......... ... e
Pleistocene System.... ..... ......... ..
Kansanstage.................... ..
Kansen drifv.......... ..... ...
Buchanan gravels..............

Ordovician System ... .................
Lower magnesian limestone........



216

Iowan stage........
lowan drift......

Alluvium ..........
Deformations..........

Unconformities........

‘HBeonomic geology..........
Soils ...,

Glass sand.......... ..
Road materials....................
Lead. .. ovvein oo o

CONTENTS.



INTRODUCIION. : 217

INTRODUCTION.

LOCATION: AND AREA.

Clayton county is in many respects one of the most interesting
counties in the state. Situated as it is largely within the drift-
less area, its surface is deeply trenched by the streams and its
sceneryisdiversified and picturesque. There are fewmoreattract-
ive scenes along the Mississippi than those to be observed from
the bluffs bordering the great river along the eastern boundary
of this county.
~ The many deep valleys afford nnmerous outerops and excel-
lent opportunities for the study of the various formations.
Three geological systems are represented by the indurated rocks,
the Cambrian, Ordovician and Silurian, while the deposits left
by the Pleistocene ice sheets belong to three widely separated
periods of time and are very different in character. The soils of
the area yield bountiful crops, while clays and building stones
of excellent quality are abundant. ‘

Situated in the northeastern corner of the state Clayton
county is separated from the Minnesota line by Allamakee, 13
bordered on the west by HFayette and on the south by Delaware
and Dubuque counties, while the Mississippi river forms the
eastern boundary. [t has an area of approximately 780 square
miles which is divided into twenty-two civil townships.

The earliest settlement in Towa, next to that of Julien
Dubuque, was made near the point where North McGregor is
now located. In 1795 Basil Giard obtained from the Lieutenant
(Gtovernor of Louisiana a grant to a tract of land in the northern
part of Clayton county, known as the ‘“Giard Tract’’ or ‘“‘Span-
ish Claim.”” This is still represented on many of the maps of
the county. It contained 5860 acres and was Ioccupied several
years. When Louisiana was acquired by the United States a
patent was issued to Giard by the Government, which was the
first legal title obtained by a white man to land within the limits
of Towa.* _ '
~ *B F. Gue, Hist of lowa, Vol. I, p 116. New York Oity, 1903.
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PREVINOUS GEOLOGICAL WORK.

The earliest geological investigations in the region of which
Clayton county forms a part were carried on under the direction
of David Dale Owen. With a large number of assistants he made
an examination of the mineral lands of Towa, Illinois and Wis-
consin in 1839, the survey extending as far north as the mouth
of the Wisconsin river. The field work therefore covered the
greater part of what is now Clayton county and represents the
earliest study of the rocks of the area. The report® embracing
the results of the autumn’s work was published in preliminary
form without maps and illustrations in 1840 and later, in 1844,
a revised edition appeared. In this report there appear
detailed observations on the various townships, with brief
descriptions of the timber, nature of the soils and kinds of rocks
and minerals. 'I'en years later the region was again visited by
Owen and his'assistants and in his report of 1852 he describes
briefly some of the geological formations occurring in the area
mnder discussion, but there is no reference to localities in Clay-
ton county.+

In 1855 James Hall, then State Geologist of Jowa, made a
geological reconnoissance along the Mississippi river, for the
purpose of studying the formations so well exposed near that
stream. His report,} published three years later, contains refer-
ences to various localities in the county and to the character of
the rocks. Sections are given of the Trenton beds at Pikes Peak,
opposite the mouth of the Wisconsin river, at the town of Clay-
ton and at Guttenberg, as well as of the Galena strata at Elkader.
Mention is also made of the Potsdam (Saint Croix), Calciferous
limestone (Lower Magnesian) and Saint Peter sandstone oceur-
ring in the bluffs along the river.

J. D. Whitney§ has a brief acconunt of some of the geological
formations of Clayton county in the same volume, and in his
discussion of the economic geology of the state refers to the
occurrence of lead in the vicinity of Buena Vista and Gutten-
berg. '

*House Rep. Exc. Doc., 26th Cong , 1st. Sess., No. 239, 161 Eg Washington,; 1840
tRept of a Geol. Surv. of ~is,, lowa and Minn., pp. 48-76. iladelphia, 1852,
tJames Hall: Report on the Geol. Surv. of lowa, Vol. I, Pt 1, pp. 47-65, 1858.
21bid. pp. 297-302 and pp. 458, 469.



PHYSIOGRAPHY. 219

In the report of C. A. White on the Geology of Towa there are
a few scattered references to Clayton county in the chapters on
general geology.*

Clayton county lies for the most part within the driftless area
which has been described by Clhamberlin and Salisbury.d Tt
also forms part of the region discussed by W. .J. McGee in his
Pleistocene History of Northeastern Towa.} The latter paper
mentions certain topographic features of the area and gives
several sections of the older drift.

The present writer visited in 1894 the different localities in
the southern part of the county where lead has been mined and
describes these briefly in his report on the lead and zine deposits
of the state.§

PHYSIOGRAPHY.
TOPOGRAPHY.

The greater portion of ('layton county is included within the
limits of the driftless area, and its surface has not been affected
by the ice sheets which modified so profoundly the topography
of the entire state with the exception of this northeastern cor-
ner. HKlsewhere the ice tended to level up the rough preglacial
surface by wearing down the ridges and divides and filling the
valleys with drift. But as it moved down from the north the ice
sheet failed to override this area in northeastern Iowa and con-
tignous parts of Wisconsin and Illinois, and the surface was left
as it liad been sculptured by weathering and erosion.

I'wo very different kinds of topography are exhibited in the
county. In the driftless area the surface features are the result
of erosion acting on nearly horizontal strata of varying degrees
of hardness. On the other hand the Towan drift area in the
southwestern corner has undergone very little erosion and the
topography is constructional instead of erosional. The flat or
gently rolling, bowlder strewn drift plain presents a sharp con-
trast to the deeply dissected driftless area with its steep-side:l
valleys and high intervening ridges.

*Rept. on the Geol. Surv. of Jowa, by O. A. Whlte Vol I, p.167, 1870
tSixth Ann. Rept., U. S. Geol. Surv., pp 199-3

ﬁEleventh Ann. Rept., U S G.S., Pt. 1, pp. 189 571,

Iowa Geol. Surv., Vol VI, pp 5153
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THE DRIFTLESS AREA.

" "In this discussion ‘the aréa covered by the Kansan drift is
included with the driftless portion since that drift is in" this
region too thin to affect materially the surface features. From
a stndy of the latter alone it would be difficult to diseriminate
between the driftless and the Kansan areas and hence they are
naturally considered together. '

The most prominent topographic feature of the region is the
broad, bluff-lined valley of the Mississippi, while of only less
importance are the deep trenches cut by the Turkey and Volga
rivers. These valleys and their chief tributaries are sunk from
500 to 600 feet below the general level of the upland, the latter
having an elevation of from 1100 to 1200, or 1250 feet above the
sea. The difference in elevation betwceen the bottom of the
Mississippi valley just below Buena Vista, and the upland eight
miles west, between Bluebell creck and Little Turkey river, is
nearly 650 feét, or more than one-half as much as the relief of
the entire state.

Another conspicuous feature in the topography of the county
is the high ridge betwcen the Turkey and Volga rivers. The
road from West Union to Filkader follows this ridge, whicli
extends southeast from Highland, near the Fayette county line,
to within two miles of Communia. The road leading from
Osborn on the Volga river, to Elkader on the Turkey, climbs
450 feet in crossing this divide between the two streams. KFrom
its summit one has a wide outlook for many miles in all diree-
tions, the view extending to the hills on the farther side of the
broad depressions made by the above rivers.

North and east of the Turkey river, between that stream and
the Mississippi, the surface is mostly upland. In the vicinity of
the rivers this has been deeply eroded, and narrow gorge-like
valleys have been carved in it. But away from the larger streams
the upland is gently rolling. It may be seen from the railroad
between Postville and Monona, and upon it are located the towns
of National and Garnavillo. The surface is made up of a series
of gentle curves convex toward the sky and with a gradual stope
toward the drainage lines. The convex curves are the units of
which the general surface is composed. There is scarcely an
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acre of perfectly flat land, but the gentle slopes lead down to the
dramage channels which ramify to all parts of the surface. The"
streams divide, subdivide and divide again until they have modl-
fied by their erosion the entire area.

At several points flat-topped hills rise above the general level
of the upland. These are outliers of Niagara limestone which have
been left by the erosion of the surrounding strata. One of the
most prominent of these hills of circumdenudation is one mile
southwest of Gunder, in Marion township. It rises fifty to sixty-
five feet above the adjacent region. Another is located four
miles south of Postville on the western edge of Grand Meadow
township and extends into I ayette county.

South of the Volga and Turkey rivers the country is very
rough and much cut up by the many streams joining these rivers
from that direction. The Niagara escarpment, produced by the
outeropping edges of the beds of this formation, here forms a
conspicuous topographic feature. It has been deeply incised by
the numerous streams which have cut their valleys far back into
the Niagara, making its line of outerop a very sinuous one wind-
ing back and forth along th_e‘ sides of the valleys and extending
out in the ridges and divides between these. At the escarpment
the surface rises abruptly from 100 to 200 feet. The precipitous
slope is commonly wooded and covered by huge masses and
blocks of limestone broken off from above. The roads often fol-
low along near the base, and where they climb to the top they are
steep and rocky.

The valley of the Mississippi has been mentioned as forming
the most prominent topographic feature of the region. It has a
width from bluff to bluff of from one and a quarter to three miles
and the river flows now on one side, now on the other.

The preglacial valley was considerably deeper than the pres-
ent one as shown by the record of the deep well at Prairie du
Chien. In drilling this well 147 feet of sand and gravel were
penetrated before striking the bed rock, showing that the river
during glacial times filled its old valley to this depth with sedi-
ment.

The town of Guttenberg is situated on the flood plain and ex-
tends for more than two miles between river and bluff. One of
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the common features of flood plains is well exhibited here,
nanely, the outward slope away from the river. During times
of flood the deposition of sediment goes on most rapidly next the
channel where the current is first checked, and therefore that
portion of the plain is built up more than the remainder. The
town is located largely on the higher part of the plain next the
river and between it and the side of the valley the land is four or
five feet lower. When there is high water this depression is
overflowed to a depth of several feet. Where the Wisconsin
river enters the valley of the Mississippi it has formed an exten-
sive deposit of sand and has forced the main channel over
against the Towa shore. When the water is low large sand bars
appear at this point.

The blutfs rise abruptly from the flood plain to a helght of
from 300 to 400 feet and then the surface has a gradual ascent
to 600 feet and more above the river. On the Lowa side these
slopes are for the most part heavily wooded, but on the Wis-
consin side they are largely bare of timber, and the ledges of the
indurated rocks are exposed. For some distance above and
below McGregor the Oneota limestone is seen forming perpen-
dicular eliffs, at the base of which the Saint Croix sandstone
appears. In the vicinity of Clayton the Saint Peter sandstone
outerops toward the base of the slope and above it are cliffs of
Galena-Trenton, or Galena-Platteville, limestone.  This lime-
stone composes the entire height of the bluffs at Guttenberg and
also forms cliffs at many points between here and Buena Vista.

These rocky eclifls, fifty to one hundred feet high, with their
talus slopes at the base, form a striking feature of the valley.
Fixeept where the strata outerop to form perpendicular walls,
the sides are covered with a heavy growth of timber, shrubs,
ferns and other plants. Omne of the highest points along the
river is Pikes Peak, two miles south of McGregor, opposite the
mouth of the Wisconsin. Tt rises 450 feet above the water and
standing on its grassy summit one looks out upon a marvelous
picture. The broad valley of the Mississippi lies spread out
heneath bordered by its picturesque bluffs. On the more distant
Wisconsin shore the smooth slopes are verdure clad, except
where cliffs stand out like giant walls of masonry against the
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green background. Those nearer by are heavily wooded and
only occasionally do the towers, pinnacles and crags of gray
rock appear amidst the trees. The luxuriant vegetation of the
river is a vivid green, with darker stripes of the same color
formed by the fringes of timber along the edges of the water
channels. Threads of blue intersect the level plain in a net-
work of water courses which in places widen out into broad lakes
and lagoons. Variety is added to the scene by an occasional
river steamer pushing before it a huge lumber raft, or a scow
heavily Joaded with clam shells for the button factories farther
down the river. The hoats of the clammers dotting the surface
of the stream appear as specks in the distance. Just opposite,
the Wisconsin empties its waters into the Mississippi and brings
down the sediment forming the sand bars which extend far out
into the river. One can look for miles up the wooded valley of
the minor streamn bordered on the south by high, steep bluffs
and on the north by low hills. Above the confluence and on the
opposite side of the valley stretches the broad flat plain upon
which is located the historie old town of Prairie du Chien. To
the south of the town the land is divided into rectangular, culti-
vated fields, each a different shade of color and giving the plain
the appearance of a huge checker bhoard. :

In striking contrast to the widely extended view obtained
from Pikes Peak is the wooded glen known as ¢‘ Pictured Rocks”’
which is reached by a winding and precipitous path following
along the nortl slope. Clambering down through a tangle of
ferns and wild flowers one reaches the hed of a small stream just
bhelow where it tumbles twenty feet over a lichen-covered ledge.
The steep walls dotted with mosses, harebells and rock ferns,
vise to such a height as to exclnde all save the noonday sun and
bury the gorge in fragrant coolness. The glen has been carved
in the Saint Peter sandstone, which here has the exceptional
thickness of 100 feet. The bright and varied colors of this rock
add beanty and interest to the place. Numerous tints of red,
vellow and gray shading into white prevail, arranged in bands
or irregular pateclies.

At the mouth of Turkey river erosion has left a long, narrow,
steep-sided ridge between the valleys of that stream and the
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Mississippi. It extends for nearly three-quarters of a mile with
1ts summit scarcely wide enough to afford space for a foot path,
and on either side are perpendicular cliffs of Galena limestone
from 100 to 200 feet high. Here and there are picturesque pin-
nacles, towers and battlements of the same rock, which has
weathered into countless fantastic forms. The end of this ridge
is shown in Plate V. The rocky and uneven summit is well seen
from Millville station, two miles above the mouth of the Turkey
river. A similar narrow ridge is found just below Guttenberg,
at the mouth of Miners creek (Fig. 19). . In both cases these

Fig. 19.—R.dge between Mississippi and Miner creek, Guttenberg.

sharp ridges are caused by the minor valley joining that of the
Mississippi at an acute angle.

The valleys of the Turkey and Volga rivers are conspicuous
features in the topography of the county. They have been cut to
a depth of 400 or 500 feet, and in places the flood plain is more
than one-half mile wide. Cliffs of Galena limestone outcrop
along the sides at numerous points, with here and there 1solated
turrets or towering castle-like forms. These are well shown at
Motor, on the Turkey river, and at Mederville, Littleport, Elk-
port and elsewhere on the Volga. Throughout most of their
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extent the valleys have been eroded chiefly in Galena-Platteville
beds, but toward the western border of the county the Maquoketa
shale outerops in the bottom of the stream-cut trenches. Where
they have been cut in the soft shales of the Maquoketa there is
a very noticeable broadening out of the valleys. This is best
seen in the case of the Volga river, which, from a mile or more
below the town of Volga to the Fayette county line, flows through
a broad valley with gently sloping sides rising gradually to the
Niagara cliffs one or two miles back from the river. At Meder-
ville on the other hand the river flows in a narrow rock-walled
gorge which is little wider than the channel itself. In this por-
tion of ifs course the sides rise abruptly eighty or one hundred
feet to the top of the Galena beds, whence there is a more grad-
ual slope to the Niagara escarpment. But when the Maquoketa
shales are reached in the vicinity of Volga, where the Galena-
Platteville is below river level, these soft and easily eroded
shales have enabled the stream to cut a much broader valley with
gently sloping sides. The weathering of the shale is compara-
tively rapid and results in a widening of the gorge.

The marked difference in the character of the valley at Meder-
ville or Littleport and Volga is thercfore due wholly to the dif-
ference in the nature of the roek in which it has been carved. The
same peculiarity is found in the valley of the Turkey river near
the western border of the county, though the Maquoketa beds
are not as shaly along that stream, and hence the change in the
topography is less marked.

The valley of Bloody Run, at the mouth of which is located
the town of North McGregor, though little more than ten miles
long, forms a steep sided gorge 300 to 400 feet in depth, which is.
followed by the Chicago, Milwaukee and St. Paul railway in
passing from the flood plain of the Mississippi to the upland 600
feet above. Toward the lower end of the valley the Oneota lime-
stone forms picturesque, gray cliffs rising precipitously along
the sides while farther up, deeply weathered crags and towers
of Galena dolomite appear. In an expansion at its mouth, and
within the limits of the town of North McGregor, a hill of cir-
cumdenudation rises 110 feet above low water in the Missis-

15
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sippi and forty-five feet above the terrace of silt which partially
encircles the knoll. The latter is composed, in part at least, ot
Oneota limestone which has been quarried on a small scale near
the summit. At the time the terrace was being built the hill must
have formed a rocky island about which the deposit of stratified
silt accumulated in the quiet water near the shore. Sunilar hills
of eircuindenudation are not uncommon throughout the county,
being found in the vicinity of Volga, Ilkader, Motor and else-
wvhere. The Stoops quarry, at Elkader, is located near the top

Fig .20 Blocks of Niagara limestone which have slipped down the Maquoketa slope
1k ereek vatley, section 23, Elk township.

of such a hill which has been left between two valleys entering
that of the Turkey within a short distance of each other. One
of these is no longer occupied by a stream and is partially filled
by river deposits and materials from the hillsides.

Little Turkey rivér and Elk creek have cut narrow, steep sided
gorges far back into the Niagara escarpment to a depth of 300 to
400 feet. In fhe valley of Elk creek the difference in the
topography of the Maquoketa shales and Niagara dolomite is
< specially well shown, though it is seen at numerous other points
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south of the Volga, and also between that stream and the Turkey
river. Four or five miles south of Elkport the shales occur in the
bottom of the valley and rise some distance above until the
heavy overlying limestone ledges are reached. Below, in the
Magquoketa beds, the slopes are gentle, rounded, and occupied
by cultivated fields and meadows. The Niagara, on the other
hand, forms cliffs and abrupt slopes which are too steep and
rocky for cultivation and are almost always heavily wooded.

Fia'iosgngbl{ﬁguoketa slope leading up to Niagara escarpment, section 13, Sperry
Great masses of limestone (I'ig. 20) have been broken off by un-
dermining, hy frost or other destruetive processes and agen-
cies, and have slipped down the smooth clay slopes of the
. Maquoketa until they are often found far away from the parent
ledges. These huge linestone blocks, some of them as large as
. the ordinary conntry school houxe, are very characteristic of the
Maquoketa slopes. They are frequently found in large numbers
~ near the base of the Niagara escarpment, the masses being tilted
at all angles, though sometimes the original horizontal positien
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of the beds has been maintained, even where the blocks have
traveled long distances.

The roads often follow close to the base of the rocky, wooded
and precipitous slopes of the Niagara escarpment, thus afford-
ing a broad outlook over the gently rolling Maquoketa surface
with its fields, meadows and orchards.

Other localities where these topographic features are well
shown are in section 13 of Sperry township, section 29 of High-
land and in parts of Cox creek, Elk, Mallory and Millville town-
ships. They are seen also in the vicinity of Volga, where the
gently rounded slopes of the broad river valley are in the soft
and easily eroded shales, while farther back the massive, heavy
ledges of Niagara dolomite outerop toward the summit of the
hilis.

From the foregoing it is evident, as previously stated, that the
topography of the driftless portions of the county is the result
of the action of erosion and weathering on nearly horizontal
strata of vavying degrecs of havdness. The influence of the
character of the roecks upon the results produced is well exhibited
by the land forms occurring in the areas of the Galena-Platte-
ville, Magquoketa and Niagara respectively. The cliffs,
towers, crags and other fantastic forms assumed by the
first named of these formations are seen in the bluffs
of the Mississippi from Clayton to Buena Vista and
below; along the Turkey and Volga rivers throughout
their courses to within four or five miles of the west-
ern border of the county; along Buck and Miners creeks
and many of the minor streams of the area. Where the Maquo-
keta is composed chiefly of clay shales, as in the neighborhood
of Volga and south of the river of the same name, it is a region
of low, gently rounded slopes which rise gradually from the
Galena-Platteville beds to the Niagara cliffs. The sinuous out-
crop of the latter, marked by abrupt, rocky slopes, produces the
conspicuous escarpment which is such a marked topographic fea-
ture south of the Volga and Turkey rivers. It also caps the high
ridge between those streams and forms the prominent hil! near
Gunder. The Niagara formerly covered a much larger area
than at present and probably extended over the greater portion,
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if not all of the county, but it has been very much affected by
erosion. The Highland ridge was once continuous with the main
mass of the Niagara south of the river, as were also the Gunder
and other outliers, but the Turkey and Volga rivers have cut
their valleys through the formation and left widely separated
remmants.  The escarpment is not stationary, but is constantly
being pushed back through weathering and stream erosion.

The uplands and ridges represent an old peneplain in which
the existing valleys have been cut. This was probably formed
toward the end of the Cretaceous or possibly during Tertiary
times. The former land surface was worn down by the streams
into a comparatively level plain with only a few minor inequali-
ties remaining. The streams had cut down to base level and
flowed in broad, wide bottomed valleys with low and very gently
sloping sides and flattened intervening divides. Later this old
peneplain was elevated 600 or 700 feet, and the rivers began
cutting their present valleys. These have reached a new base
level, and their flood plains represent the beginning of a second
peneplain which will be completed in the course of time if there
is no elevation or depression hefore the cycle is brought to an
end.

IOWAN DRIFT AREA.

The Towan drift area occupies portions of Cass and Lodomillo
townships in the southwestern corner of the county. The
topography is here in marked contrast with that of the remainder
of the area since it is constructional and produced by the accu-
mulation of drift instead of being the result of erosion. The
border of the Towan drift is followed in a general way by the
Chicago, Milwaukee and Saint Paul railroad, though northwest
of Strawberry Point the boundary lies from one to two miles
north of that road. Strawberry Point is located very near the
edge of the drift sheet, and Tidgewood lies one mile south, while
the wagon road bhetwecn these two towns follows the horder
closely the entire distance.

Throughout most of its course in this county, as well as else-
where in the state, the Iowan border is marked by a ridge or a
series of ridges and hills of drift and loess rising fifty to sixty
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feet above the drift plain. KFor a distance of one mile east of
Strawberry Point there is a single ridge, and it is upon this that
the cemetery is located. Farther east the drift has been heaped
up into irregular hills forming a belt about one-half mile in
width. From some point of vantage on top of this ridge, as
near the school house one mile east of town, or at the crossroads
in the southwest quarter of section 27, or in the southeast quar-
ter of section 28 of Liodomillo township, one may compare the
drift plain on the inside with the driftless area outside the
border. The surface of the Towan plain is flat and poorly drained,
with shallow depressions or swales and low, rounded elevations
(Fig. 22). Scattered over it are numerous large, coarse-grained
granite bowlders, many of which, however, have been gathered

Fig.22—The Iowan drift plain near Strawberry Point.

from the fields and used in the construciion of stone fences. The
loess which mantles the surface elsewhere in the county is absent

from this area and the soil is a rich black color.
Turning to the north and looking in the opposite direction the

country exhibits a topography of an entirely different kind. Here
the land is rough and cut by the streams into deep valleys and
steep sided ridges, until little flat surface remains. The roads,
instead of being straight, and laid out along the section lines,
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follow either the divides between the streams or the bottoms of
the valleys. A thick mantle of loess covers the bed rock and
there is almost an entire absence of large bowlders. On this side
are the erosional features of the driftless area, on the other the
level drift plain, but slightly modified by erosion and resulting
from the accumulation and heaping up of materials by the ice
sheet. The streams have cut only shallow channels in the Towan
drift plain. The valley formed by the lieadwaters of the Maquo-
keta, for instance, has a depth of little more than sixty feet and
is bordered by cliffs of Niagara limestone, the drift being thin
in many places along the sides.

These two types of topography are so strikingly different as to
attract the notice of even a casunal observer, though he may not
stop to inquire the cause. At many points along the border and
just mnside the vidge or belt of hills marking the boundary there
is a low, swampy and poorly drained area. Such a swale may
be seen at Kdgewood, between the town and the bordering ridge
lying to the north. Northwest of Strawherry Point the edge of
the Towan drift is not marked by a ridge of hills and is less easily
traced since it has been modified by erosion of the streams flow-
ing northeast into the Volga.

DRAINAGE.

The Turkey and its tributaries drain over three-quarters of the
county; less than omne-fifth of the area is drained by small
streams flowing directly into the Mississippi; portions of Cass
and Lodomillo townships are tributary to the Maquoketa, and
a small strip along the northern border drains north into the
Yellow river.

The Mississippi forms the eastein boundavy and has influ-
enced the drainage of the entire region. This major stream by
cutting its valley to a depth of more than 600 feet has established
a base level which controls the depth to which its tributaries
have been able to cut their channels. Beginning at the north the
following streams empty into the Mississippi: Bloody Run, Sny
AMagill ereek, Buck ereek, Miners creek and Turkey river. All of
these flow in a southeasterly direction except the first named
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which has a course nearly due east. Bloody Run rises on the up-
land near Monona and has a fall of about 550 feet before reach-
ing its mouth, eleven miles distant.

The Turkey river enters the county nine miles from the north-
ern border and crosses it in a general southeasterly direction
to its confluence with the Mississippi not far from the southern
boundary. The descent from the west county line to the mouth
1s 180 feet, or 3.6 feet per mile. The Volga after entering Clay-
ton county has an average fall of almost six feet to the mile
above its junction with the Turkey at Elkport. The chief tribu-
tary of the latter stream is Robert creek, which has its source in
the northwestern corner of the area, near Postville, and with a
very winding course flows first southeast and then almost due
south until it joins the Turkey river a few miles below HKlkader.
Robert creek and its different branches, including Dry Mill
creek and the other large tributary entering the Turkey from
the north (Cedar creek) afford excellent examples of dendritic
drainage systems. Their secondary and tertiary branches spread
out in all directions like the limbs of a tree until they dissect and
drain a large territory. Other streams of the area exhibit the
same dendritic character, though perhaps not so perfectly and
symmetrically. The principal tributaries of the Turkey river
from the south are Ilk creek, Little Turkey river aund Dluehell
creek, the head waters of all three being across the line in Du-
buque and Delaware counties. The first named flows almost
due nortlh, the other two northeast.

The Volga also receives a number of important streams from
the south, including Bear, Honey, Cox, Hewett and Nagle creeks,
all of which have northeasterly courses. Their sources are close
to the border of the Towan drift plain, upon which they are
slowly encroaching by the headwayd erosion of the streams.
This process results in the extension of the vallevs in that direc-
tion, and the divide is gradually being shifted to the south and
west, since the streams flowing into the Volga have a greater fall
and swifter current than those entering the Maquoketa. They
are therefore enabled to erode more rapidly and are taking pos-
session of the territory now draining south into the Maquoketa
river. Hewitt and Spring creeks, the latter a branch of Cox
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creek, have already extended their valleys some distance into the
Jowan drift, the one near the west line of the county, the other
just north of Strawberry Point. Between the last mentioned
town and Edgewood the ridged border of the Jowan drift forms
the divide separating the headwaters of the streams tributary
to the Volga and those emptying into the Maquoketa. Three of
the creeks, Bear, Honey and Cogx, though they enter the major
stream at points three to seven miles apart have their sources
within a mile of each other in sections 21 and 22 of Lodomillo
township.

STRATIGRAPHY.
GENERAL RELATIONS OF THE STRATA,

So far as known there is but one other county in Towa, Winne-
shiek, which has so many geological formations as Clayton.
There are no less than seven represented by the indurated rocks,
and in addition to these, two drift sheets cover portions of the
area, while other deposits dependent upon the ice invasion also
occur. Then too the conditions are very favorable for the study
of the strata of different ages. The deep valleys cut by the
streams afford numerous outerops in all parts of the county
and the absence of drift over a large portion of the district adds
to the number of rock exposures. Many of these afford vertical
sections 300 to 400 feet thick and include beds belonging to
several different formations.

No one of the twenty-two townships is without its outcrops,
frequently eontinuous for long distances, and bringing to view
the character of the various beds. The oldest strata, the Saint
Croix, Oneota and. Saint Peter are confined to the northeastern
corner of the area, the two last named extending as far south as
Guttenberg in the valley of the Mississippi. The Trenton, using
the term in the sense in which it is used in the Dubuque county
report, Vol. X, is confined almost wholly to the stream valleys
and the same is largely true for the Galena, though this dolo-
mite also forms the bed rock over several of the northwestern
townships. The Maquoketa has a wide distribution and with
the Niagara covers by far the greater part of the area. With
the exception of several outliers the Niagara is confined to the
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region south of the Turkey river, while the Maquoketa shales are
found not only south of that stream but occupying a belt from
six to ten miles wide north and east of the Turkey river.

In going up the valley of Bloody Run from its mouth to the
station of Beulah one sees almost a continuous section extend-
ing from the Saint Croix sandstone at North McGregor through
the Oneota, exposed in the numerous railroad cuts and in the
cliffs, Saint Peter sandstone, Trenton and Galena limestones.
The same succession of formations is found along the sides of
the ravines in which is located the town of McGregor.

Though the Kansan drift is exposed at a number of widely
separated points and covers considerable areas in the county
it is so thin as to modify but slightly the preglacial topography.
The Iowan drift is confined to the southwestern corner, where
it exhibits all the characteristics which distinguish it in other
parts of the state. _

The following synoptical table shows the relations of the
various formations:

GROUP 8YSTEM SERIES STAGE
Recent Alluvium
Quaternary Wisconsin-terrace
Cenozoic Loess
Pleistocene lowap drift

Buchanan gravels

Kansan drift

Residual products

~ilurian Niagara Hopkinion
Maquoketa
Trenton G
. - : alena
Paleozoic : Ordovician —
I'renton
. X Saint Peter
Canddian

Lower magnesian
Cambrian Potsdam Saint Croix
(Saratogan)

In this table ‘““Hopkinton’’ has been substituted for the term
““Delaware’’ of the earlier reports, to designate the phase of

the Niagara limestone which makes up the great basal member
of the formation below the Le Claire and Anamosa phases seen
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in Jones, Cedar and Scott counties, Towa. The name ‘‘Dela-
ware’’ was preoccupied, having been used by Orton in 1878 for
a portion of the Devonian system of Ohio. The terms ‘‘Galena’’
and ‘“Trenton’’ in the table, and, later in the text, the compound
‘““Galena-Trenton’’, are used as they were employed by Calvin
and Bain in the report on Dubuque county. The recent sug-
gestion of Bain (U. S. Geol. Surv., Bulletin No. 256: The Zinc
and Lead Deposits of Northwestern Illinois) to divide the
“Galena-Trenton’’ stratigraphically is to be commended. If
the suggestion is followed, all above the ‘“Green Shales’ of the
Minnesota geologists will be called ‘‘Galena’’ regardless of
lithological characters, while the ‘‘Green Shales’’ and under-
lying limestones will, together, be known as the ‘‘Platteville’’.
In the earlier reports of this Survey the term ‘‘Oneota’’ was
used as the exact equivalent of Owen’s ‘‘Lower Magnesian
Limestone’’. McGee, however, as indicated in the following
Comparative Table, proposed ‘‘Oneota’’ for the lower member
only of Owen’s ‘“‘Lower Magnesian’, and the terms ‘‘New
Richmond’ and ‘‘Shakopee’” have been accepted more or less
generally for the upper members. Tt seems to some advisable
to restore ‘“Oneota’’ to the body of liriestone for which MecGee
proposed it, in which case the three distinet units making up the
formation covered by Owen’s name will be designated by con-
venient terms, definite and precise. For the present the original
term “‘Lower Magnesian’’ may be retained for the formation
represented by the three units combined, until some more accept-
able term has been proposed.
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CAMBRIAN SYSTEM.
SAINT CROIX SANDSTONE,

The Saint Croix sandstone is the oldest rock found in Clayton
county and with one exception is the oldest in the state. It
belongs to the Potsdam series, which is the upper or younger
division of the Cambrian. The formation has been called the
Saint Croix sandstone by N. H. Winchell. ‘

The rock as exposed in Clayton county is a medium coarse-
grained, massive sandstone often showing cross-bedding and of
a prevailing yellow or buff color, though white, light gray,
brown, chocolate, green and other shades are seen. When
examined closely it is seen to be composed of eclear, transparent,
rounded grains of quartz with very little cementing material
between them. The rock is thus for the most part a very pure
sandstone with only small amounts of caleareous or ferruginous
material. In places it forms a soft, incoherent bed of sand
which can be removed with a shovel; in other places the grains
are cemented together to form hard beds. The rock weathers
irregularly, the softer layers wearing away more rapidly and
Jeaving the harder portions projecting. Only the upper eighty
feet of the Saint Croix are exposed in Clayton county but nearly
the entire thickness has been penetrated by the deep wells at
MeGregor and across the river at Prairie du Chien. The record*
of the well at the latter place shows the presence of the three
members which compose the formation, namely the Basal Sand-
stone, Saint Lawrence limestone and Jordan sandstone of N. H.
Winchell, Norton, Calvin and others, or the Potsdam sandstone,
Mendota limestone and Madison sandstone of Irving. One of
the wells at Prairie du Chien went down 1040 feet without reach-
ing the bottom of the Saint Croix and the first well drilled at
MecGregor has a depth of 1006 feet in the sandstone, though it
starts some distance below the top of the formation. This gives
the sandstone a thickness of at least 1050 feet. It is only a part
of the upper member or Jordan sandstone that is exposed above
river level in this area. At the north county line it rises eighty

*Towa Geol. 8urv., Vol. VI, pp. 187, 188, Des Moines, 1897.
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feet above the Mississippi, at McGregor seventy feet above low
water and two miles below, at the mouth of the Wisconsin, the
Saint Croix disappears beneath the river level.

This sandstone outcrops only in the northeastern corner of
the county, in Mendon township, where it is seen in the bluffs of
the Mississippi, along Bloody Run and the ravines in which
McGregor is located. There are good outerops just below
North McGregor, along the wagon road between that place and
MecGregor, and at Point Ann, just south of the latter town. The
rock is also well exposed on the north side of the main street of
McGregor where it has been excavated to make room for build-
ings (Fig. 23).

Fig. 23.—B8aint Croix sandstone at McGregor.

No fossils have been found in the Saint Croix sandstone of
this area and the conditions existing at the time of its forma-
tion were not favorable to the preservation of animal or plant
remains. The sediments were accumulated near the shore and
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the sands were subjected to the action of waves and currents, as
is shcwn by the cross-bedding. Even the hard calcareous shells
of the mollusks would be ground to powder and only occasion-
ally would evidence of their existence be preserved.

ORDOVICIAN SYSTEM.
LOWER MAGNESIAN LIMESTONE.
(ONEOTA LIMESTONE OF PREVIOUS REPORTS,)

This limestone was first described by Owen and in his report
of 1852 is termed the Lower Magnesian limestone. It will be -
seen by reference to the preceding comparative table of forma-
tions that the Oneota as formerly used in these reports includes
the Main Body of Limestone, New Richmond sandstone and
Shakopee limestone of N. H. Winchell, but does not correspond
to the Oneota of McGee which comprises only the Main Body of
Limestone. The present tendency is to restrict the term
““Oneota’ to this lower division, as defined by McGee. See
Report on Winneshiek county, this volume.

As was shown by Calvin in his report on Allamakee county™
no persistent sandstone formation is found in Iowa equivalent
to the New Richmond of Minnesota and Wisconsin, but in places
there seems to be an almost continuous succession of dolomitic
beds extending from the top of the Saint Croix to the Saint
Peter sandstone. Hence the name Oneota limestone has been
employed by the present Survey in such wise as to include the
entire assemblage of strata lying between the above mentioned
sandstones and is equivalent to Owen’s Lower Magnesian lime-
stone. TFor the present it seems desirable to revert to Owen’s
name, and restrict ‘‘Oneota’ to the lower member, as noted
above.

The Lower Magnesian is not marked off sharply from the
underlying Saint Croix, but there is a transition from the one
to the other through from fifteen to twenty feet of calcareous
sandstone or siliceous oolite. This rock is composed of clear,
rounded grains of quartz cemented by lime carbonate. In some
beds this cementing material is quite abundant, in others there

*lowa Geol, Surv., Vol. IV, pp. 6263, Des Moines, 18%4.
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is only enough to hold together the grains. The ledges vary in
thickness from a few inches to two or three feet. This siliceous
oolite is well exposed in an old quarry in the river bluff one and
one-half miles above North McGregor. The transition beds are
also seen in the section at Point Ann, just below MeGregor.
Here there are alternating layers of sandstone and limestone
and some oolite similar to that described above.

The Lower Magnesian formation is for the most part com-
posed of a massive, coarse, vesicular dolomite showing few
bedding planes. Its color is light gray and white to bluff. The
‘lower portion, for a thickness of thirty to forty feet above the
Saint Croix, is in ledges two to four feet thick and has been
quarried at a number of points. At some horizons, particularly
“toward the top, the strata contain abundant chert nodules. Some
of the beds carry much crystalline calcite, filling the cavities in
the dolomite. Above the quarry ledges the rock is more massive,
coarse-textured and rough to the touch, and weathers with an
uneven, pitted surface not unlike the Galena limestone.

Along Bloody Run several sandstone beds are exposed not
far from the top of the formation. In the railroad cut one-
quarter of a mile below Giard station and not more than twenty
or thirty feet below the Saint Peter sandstone are three sand-
stone beds from eight inches to one foot thick separated by lime-
stone layers. The rock is formed of clear quartz grains with
little cementing material.

Near Clayton the upper fifty feet of the Lower Magnesian is
seen to contain thin-bedded sandy and shaly layers. These have
a thickness of about fifteen feet and are overlain by brecciated
beds.

These arenaceous beds are doubtless the equivalent of the
New Richmond sandstone of Minnesota and Wisconsin, but it
will be noted that the sandstone member is here unimportant
and the dolomitic strata form practically a continuous series
between the top of the Saint Croix and bottom of the Saint
Peter.

South of MeGregor the Lower Magnesian limestone is often
brecciated, but this feature was not observed north of that place.
This brecciation is especially well shown in the ravine at the
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sand pit just below Clayton. Here the upper ninety feet of the
limestone are well exposed and the lower portion of the section
is formed of the usual massive dolomite, here having a thick-
ness above low water in the Mississippi of forty feet. Above
this are fifteen feet of sandy and calcareous shales and earthy,
impure limestone in thin, irregular beds. This rock is soft and
weathers more rapidly than the overlying dolomitic strata,
which form overhanging ledges.

Composing the upper portion of the Lower Magnesian section
as here exposed are the brecciated and concretionary beds lying
immediately below the Saint Peter sandstone and having a
thickness of about forty feet. The angular fragments of the
breccia vary in size from one inch to one foot in diameter. In
some places what appear to be the original bedding planes are
clearly secn and the layers, from a fraction of an inch to an
inch and more in thickness, are much fractured. Portions of the
rock are composed almost wholly of concretionary masses. The
nucleus of the concretions is a very compact magnesian lime-
stone and enclosing it are a number of concentric layers or
shells one to two inches thick and less. The majority of these
masses are from one to two feet in diameter, though some were
seen with a diameter of six feet. Iach one of the concentric
layers is finely laminated and formed of alternately gray, com-
pact bands and yvellow bands, less compact.

Calvin, in his report on Allamakee county,” mentions similar

concretion-like masses composing some of the beds near the top
of the formation and notes their resemblance to some forms of

Stromatoporoids.

The Lower Magnesian formation, including the Oneota
proper, New Richmond and Shakopee, varies in thickness from
200 to 230 feet. In the ravines about MeGregor it is not more-
than 200 feet, but two miles below, opposite the mouth of the
Wisconsin river, it measures 230 feet. At no point is the entire
thickness exposed in continuous section. Along the lower course
of Bloody Run vertical cliffs of this dolomite, from fifty to 100

Iowa Geol. Surv., Vol. IV, p. 67, Des Moines, 18%4.
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feet high, appear along the sides of the valley (Kig. 24). At the
base of these clifts, however, the beds are covered by talus, and
the upper slopes are commonly o