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TWELFTH ANNUAL

Report of the State Geologist.

Towa GROLOGICAL STRVEY,
Des Moimxnes, Decemser 31, 1903.
To Governor Albert B. Cumming and Members of the Geological

Board:

GexrLeMeN: I have the honor to report that the Iowa Geolcgi-
cal Survey, in accordance with the plans approve ( by you at the
heginning of the werking season, has continued its investigationr
of the geology and geological resonrces of the state during the vear
1903. One year ago Doctor Bever’s report on the Clays and (lay
Preducts of Towa was practically finished as farv as it was thought
best at that time to carry thie work; but before the manuscript
was sent to press cenditions arose which wade it desirable to ex-
amine some new ficlds, to review some of the ¢ld cnes, and to
make a number of additional laberatory tests. This enlargement
and revision cf the work has occupied Professor Bever during
the year. The manuscript in its revised form is now ready, and
I take pleasure in presenting it herewith and recommending its
publication as veluime XTIV c¢f the Iowa Geclogical reports. The
work is one whiecli 1s timely and will be especially welcowe to
the public. It is certain to prove of great usefulness {o the state
in the stimulation and intelligent direction it will give to the
great industry of whieh it treats. At present the clay produets
of Towa stand second in value only to the cutput of coal. Clays,
liowever, are much more generally distributed than coal, and
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they are far more abundant. Relatively speaking, the clay in-
dustry of Towa is yet in its infancy. With workable beds that
are practically inexhaustible, and almest limitless varieties
adayited to every possible use, the industry has an as=nred future
of growth and expansion as the people of the state, increasing in
numbers, in wealth and in culture, demand hetter licmes, better
public buildings, better streets, better rcads, more general and
more artistic improvements of numberless kinds into which the
products of the kiln may be incorporated.

TlLe work on which this report is based has been in progress
for a number of years, and it is but just to call your attention
to the great amount of patient and painstaking labor which the
preparation of such a monograph involves. T regard it as a duty
as well as a privilege liere to acknowledge the indebtedness of
the Survey to the State College of Agriculture and Mechanie
Arts which has so generously and heartily supported Professor
Beyer and his asscciates by placing at their disposal, for pur-
poses of the clay investigation, tlie rescurces of its testing and
other laboratories. Without the equipment afforded hy the lab-
oratcries cof the college the work covered by the report could not
have been accomplished. In addition to work on the monograph
on clays, Professor Beyer, in accordance witl the custom of past
years, has collected and tabulated the statisties relating to the
annual mineral production in lowa.

The collection of data relating to the artesian waters of Towa,
another line of special work in which the Survey has, for some
time, been engaged, has been kept up to date by Prof. W. H.
Norton of Cornell College. During the past year arrangements
have been made whereby the United States Geological Survey
will co-operate with the Towa Survey in the study cf the state’s
artesian waters. Professor Norton will do the work for both
organizations, and the expenses will be divided on an equitable
basis between: ther. X

The topographic work of the United States Survey in north-
eastern Towa, which has been in progress for a number of years,
was practically completed last sumimer. It is almost impossible
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to estimate the value of this work to the Towa Geological Survey.
It has covered a portion of the state in which the satisfactory
mapping of the geological formations would have been altogether
impossible without the aid of topographic hase maps. In the
report on Dubuque county the Survey made use cf the U. S.
topographic sheets as the base on which t¢ represent the geoclogy.
Through the courtesy of the National Survey, similar sheets will
scon bhe available for the entire driftless and bhroken area in the
northeastern part of our state, and the geological worlk may be
completed more satisfactorily and with far less labor and exjiense
than weuld ctherwise have been possible.

Further co-operation of the United States Survey has been se-
cured in the testing of cement-making materials. For some time
the Towa Survey has been collecting facts relative to the distri-
bution of depesits presumably available for the manufacture of a
gcod grade of Pertland cement. 1t is believed that Iowa has an
abundance of such materials. The final decision, however, con-
cerning the value cf any given heds can only be reached after
thorough and expensive tests, and these the Survey has no means
for making. With the aid of the United States Survey these
tests can now be made, and accordingly, during the wvear, the
necesgary samyles have been colleeted from qguite a number of
lecalities and forwarded to .Washington for the puipose. We
shall soon be in position to make authoritative statements on the
possibilities ¢f making Portland cement in Towa.

As foreshiadowed in the report of last vear, the Survev is now
ready to begin a thercugh and comprehensive study of the coals
of Towa. This study will, as a matter of course, include an inves-
tigation of the modes of oceurrence, and the physical and chem-
ical characteristics of our lowa coals, their geographical disti.
bution and geological relations, the thickness and persistence of
the scams, and the metheds of prospecting and mining. In ad-
dition to the lines of investigation akove enummervated, however,
there sheould be carefully conducted tests on the effeets ¢f wash-
ing in preparing the coals for market, to what extent the range
of utility and the market value of the c¢cal have becn tmproved,
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and how far the improvement justifies the added expense. There
should also be precise tests on the actual stcaming value of the
various grades and sizes of coal when burned on a working scale
under the boiler; tests on coking and gas-making qualities; and
experiments on the Lriquetting and utilization of wastes. The
equipment of a plant forr making scientific coal tests on a com-
mercial scale is quite expensive, but it now seems prohable that
during the coming season arrangements can be made to have the
Towa coal tested with scientific precision at experimental plants
specially designed for the purpos=, by the United States Geolog-
ical Survey; and thus we shall be again indebted to the generous
co-operation of the national organization. )

The other work carried on by the Survey lhas been almost
wholly in the nature of areal investigation and geological mayp-
ping. The follewing counties have received attention during the
yvear: Emmet, Pale Alto and Pocaliontas in the area of the-Wis-
consin drift, which were examined and reported on hy T. .
Macbride and R. T. Cratty; Clayton countyv, which was partly
worked by A. G. Leonard in 1902 and finished by him in 1903 :
Clinton county, which was worked by Prcf. J. A. Udden and
Jan Andreas Udden; Winneshiek, which was nearly completed
by Samuel Calvin and M. F. Arey; and Jasper county, in whicl
work was commmenced by Ira A. Willlams., Some recconnoissance
work, fer the purpose of corvelating cuterops in Winneshiek and
Clayton, was done by Leonard, Calvin and Arey in Fayette
county. ‘

Velmume XIIT cof the Survey reports has been printed and dis-
tributed during the past year; and the office work, which has
greatly increased in the volume of correspendence and in other
respects, both at Towa (ity and Des Moines, has been kept up to
date. _

The Assistant State Geclogist, Professor A. G. Leonard, was
called to North Dakota about the first of Septeinber, to fill the
position of State Geologist and Professor of Geology in the Uni-
versity of that state, and Professor T. E. Savage was elected to fill
the position so made vacant.
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