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LETTER OF TRANSMITTAL.

To His Excellency, JosepH W. FIFER, ,
' Governor of Illinois:

SirR:— :

I have the honor to submit herewith the Eighth _Volume
of the Geological Survey of Illinois. .

This volume, exclusive of the “Appendix,” was prepared by the
late Professor A. H. WORTHEN, in accordance with an Act of the
Thirty-Fourth General Assembly of the State.of Illinois, ap-
proved June 27, 1883, which provided ‘That the Curator of
the State Historical Library and Natural History Museum, who
is required to perform such duties as may be by law required of
the State Geologist, shall during the ensuing two years, collect
and prepare for publication a-volume ...... to be entitled Volume 8
of the Geological Survey of Illinois.” For certain reasons the
contract with the State Printer was not signed until late in
1888, and in this interval Professor WorTHEN had died, May
6th, 1888. My commission as his successor, bears the date of
June 9th of the same year, and it became my duty to edit this
volume. ,

The printing was commenced early in 1889. = Neither I, nor
any of the authors could have foreseen that more than a year
and a half would be needed for its completion. The new
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genera ‘described in Part II, Section 3, bear the date of 1889,
which, as it now happened, is apparently a case of antedating.
However, as all the new species in the volume were recorded in
Mr. S. A. MiLLER’s “North American Palseozoic Fossils,” which
work was published in November, 1889, this may be taken as
an excuse for omitfing corrections of the above dates, in the
“Errata.”

The plates illustrating Part II, were printed before Prof.
WorTHEN’S death. Mr. CHas. K. WoRTHEN made the origi-
nal drawings for plates IX-XXVIII, the '1'ema,ining 58 were drawn
by Mr. E. O. UrLricH, who also contracted for and lithographed
all the 78 plates. The Kress Co. did the printing. Mr. ULRICH
informs me that a strike among the pressmen, and the conse-
quent necessity of employing inexperienced hands in pﬁnting
plates XXXVIII-LX, was the cause of the less satisfactory ap-
~ pearance of these plates.

As this volume not only forms the final report of the Geo-
logical Survey of Illinois, but also represents the last work of
its venerable Director, it seems appropriate to close these eight
volumes with a biographical sketch and portrait of Prof.
WorTHEN, and to add a general index to the entire series of
his reports.

Mr. N. W. Buiss, Attorney at Law, a near relative of the de-
ceased and his most intimate friend from childhood, was re-
quested, at the suggestion of Prof. WorTHEN’s family, to sketch
his private life, and Prof. C. A. WHiTE, M. D., of the United
States Geological Survey, to likewise treat the scientific work of
Prof. WorTHEN, and both of them willingly responded. Their
sketches will be found in the “Appendix.”

It is my‘ pleasant duty hereby to render thanks officially to the
heirs—the 6 sons—of Professor WoRrRTHEN, who defrayed all ex-
penses for the excellent portrait of their lamented father, which
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adornsthe “Appendix.”’” Theoriginal pen-and-ink drawing by the
eminent artist JAcQues ReicH, of New York, which drawing is
the property of this office, was placed at their disposal for the
purpose of being reproduced.

The index of the PArxzocriNOIDEA in Vol. VIII, Part II, Sec-
tions 1 and 2, was revised by Mr. CHARLES WACHSMUTH, and
those of the SPoNGIE and Bryozoa in Sections 3-6, by Mr. E.
O. UrricH. In preparing the ‘““General Index,” I at first simply
consolidated the indices of the eight volumes into one. But
finding that such a consolidation would by no means answer
the purpose, I undertook to revise every item and make numer-
ous additions and re-arrangements, as well as orthographic
corrections of paleontological names. This extremely tedious
and time consuming work was done last fall when I had reasons
to hope that the volume would be published before the end of
last year. The index is therefore less elaborate than I would
have made it, had I known then that I could spend much more
time on it without delaying the printers. As it is, I trust it
will still be found of value.

The Geological Map of‘Illinois, published in 1875, and distri-
buted with Vol. VI, of these reports, has long been out of print,
and I have been unable to fill the frequent requisitions from
scientists, schools, libraries and private applicants, most of
whom have stated that they have the set of reports but not
the map. I have therefore added to this volume a reproduc-
tion of the old map but on a smaller scale (32 miles =1 inch
—the scale of the old map being 6 miles =1 inch) and with
‘the geological formations represented by a system of lines of
shading, instead of by colors.  Although the map is copied
with as much accuracy as was regarded practicable and desir-
able, I have prefixed the word “Approximate” to its title.

It is evident that even the original map was never intended to
—B



VIII

be considered as more than an approximate representation of
the areas of geological formations in the State. An accurate
geological map of the State is still a desideratum.

In this connection I beg to make a few suggestions for some -
of the most impbrtant work that the State ;)ught to undertake
as a continuation of its Geological Survey. In part these sug-
gesﬁons are the same as those I had the honor to make in
my report to your Ixcellency and the Board of Trustees
of the State Museum, in January, 1889. They were also used
as the substance of two bills introduced in the last Assembly of
the State Legislature, but, although seemingly meeting the ap-
proval of the Legislature, were ‘‘tabled” at the third :reading.
I would suggest: ‘

1. That a continued collection be made of logs of all borings,
shafts, etc., in the State. Owing to the imperfect character of
- the records of such undertakings, as usually made, each locality
where a ‘boring or sinking of a shaft is in progress should be
visited, or, at least, arrangements should ‘be made with those
in charge of the work, for the proper preservation and identi-

fication of samples of the strata.

2. That a detailed topographic, or at least hypsometric survey
of the State be made on a plan conforming to similar surveys
already made, either wholly or in part, by New Jersey, New
York, Massachusetts, Wisconsin and Michigan, and now in pro-

gress in Pennsylvania and Minnesota.

Thus would be furnished the necessary data for elucidat-
ing many problems of the greatest economical import-
ance to such industrial pursuits as require a correct insight into

the geological structure of the State. I would therefore suggest:
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3. That the facts thus obtained, and further snpplemented,
when necessary, by local investigations, be used as the basis of
a series of either annual or biennial reports on the Geology of
Illinois, with special reference to the underground topography
of the- different coal beds; water bearing, and other strata,
showing their distribution and depth below the surface in the
various parts of the State.

It is pretty well settled that our coal beds were not laid down
in broad sheets of even thickness over large areas, but were
formed on the low lands of the then surface, while the higher
portions were left bare. The investigation, above suggested,
would go far to indicate the position and extent of these bar-
ren grounds. It would also give the best guidance in deter-

mining where artesian water, oil, gas, etc., may be expected—
| or, at least, where they cannot reasonably be expected.

In connection with these investigations particular attention
should be given to the quaternary deposits in the State. Much
interest is being manifested in the glacial geology of the United
States; our State ought to codperate with her sisters by making
a thorough study of her moraines and other glacial deposits.
The subject is large and has hitherto received little attention.
Indeed, our present knowledge of these deposits in Tlinois is
merely rudimentary. We know but little even about the distri-
bution of drift clays, marls, sands, gravels, and other elements of
the “drift.” That treasures of incalculable value to our com-
merce and industries lie hidden therein, within easy reach, can-
not be doubted. .

Within the last few years many new facts have been brought
to light in connection with the dynamics of the lead region.
Wisconsin has made a very thorough survey of so much of this
region as lies within her borders, and our State should supple-
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ment it by equally thorough work in the light of the new facts,
on this side of the line.

I would also suggest:

4. That careful laboratory tests, physical and chemical, be
made of our coals, rocks, clays, etc., to ascertain their pro-
_perties and adaptability to various uses. The character of the
coal from various mines and veins is continually changing;
yearly analyses with regard to their fuel value should be made
and published. The tests of building-stones should determine
their strength and resistance to frost and heat; and their re-
sistance to ordinary atmospheric agencies should be studied at
their natural outcrops and in buildings where they have been
~ used. The immense importation of cement from other States
and from Europe,. in face of the fact that we undoubtedly pos--
sess, within the limits of our own State, excellent raw material,
as well as cheap fuel, for its production at home, in unlimited
quantities, amply warrants a careful investigation of the pos-
sibilities of building up & cement industry in Illinois.

The State possesses many valuable deposits of fire, potter’s
and paint clays and of shales, whose properties have never’
been tested. These should be analyzed and practical tests made
to ascertain their usefulness. Such tests of the clays of Ohio
and New Jersey may be taken as models.

In order to increase the usefulness of the work already done
by the Survey, and to adapt it to the wants of the people, I
beg, finally, to suggest: » |

5. That the State should issue, as soon as possible, a sys-
tematic paleeontology, which shall contain a brief description
and, where possible, an illustration of each species found within
her borders, together with its horizon or horizons and a refer-

ence to the work in which the original description may be found.
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Such a work as well as all other reports of the State Survey,
iiicluding also all maps and diagrams, should be placed on the
market at actual cost by the State, and would, I am sure, meet
with ready sale to students and others interested in the sub-
jects treated in these publications.

I cannot close these remarks without expressing my obliga-
tion to Professor CHARLEsS W. RoLFE, of the Geological De-
partment of the Illinois State University, at Champaign, for his
valuable suggestions and frequent manifestation of interest in

my work.
I have the honor to be,
Sir,

Your obedient servant,
JOSUA LINDAHL.

TuLiNors STATE MusEuM oF NATURAL HISTORY,
SPRINGFIELD, ILL, July 10, 1890.
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CHAPTER I.

DRIFT DEPOSITS OF ILLINOIS.

" In the preceding volumes of my report on the Geological Sur-
vey of Illinois, no exhaustive discussion of the character and
extent of the superficial deposits of this State was attempted,
because the necessary data were not attainable from an exami-
nation of the natural exposures of the formation alone.

Subsequently, in the development of our coal respurces, many

- shafts were sunk through the superficial deposits in various por-
tions of the State, which, with other artificial excavations, have
_afforded all the necessary data for a more comprehensive treat-
ment of the subject; and some of the most instructive sections
of the drift deposits obtained in this way we shall present in
detail in the following pages.
" These deposits consist mainly of clay, sand and gravel, which
are spread unconformably over the stratified rocks, covering
them to the depth of from ten to more than three hundred and
fifty feet. Over large areas in the central portions of the State
they extend far below the drainage level of the streams, and
consequently only the upper portion of the deposit can be seen
in the bluffs and banks of the water courses.

The drift deposits are important in an economical point of
view: First—Because they determine the character and produec-
tive capacity of the soil upon which all other industries are
largely. dependent. Soils consist mainly of pulverized rock, to
which is added such organic substances as result from the
growth and decay of animal and vegetable organisms upon the
surface, and the soils of Illinois, being the result of disintegra-
tion of the limestones, sandstones, shales, etc., which constitute
the various paleozoic formations of the Mississippi valley, con-
tain all the essential mineral ingredients that are required to
constitute a soil of surpassing fertility.
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Second—The drift deposits are also the main source of our
water supply, and of those homely but indispensable products,-

sand, clay and gravel, which enter so largely into the industrial
pursuits of the laboring classes. Every man who sinks a well,
digs a cellar or a ditch, or grades a roadway, penetrates this
formation, and hence it becomes the one with which the people
are most frequently brought in contact, and therefore the one
in which they are more directly interested than in any other of
the geological formations.

In order to arrive at a satisfactory solution of the phenomena
presented by the drift deposits, it will be necessary to consider,
briefly, the condition that prevailed at the commeneement of
the period which they represent.

At the close of the carboniferous era, nearly the whole area
of the State of Illinois, as well as that of the adjacent States
on the north and east, was elevated above the ocean’s level,
beneath which it has not since been submerged. During all that

~ vast period of time, during which the Jurassic, Cretaceous and
Tertiary formations were deposited over such portions of the
continent as were still beneath the ocean, nearly the entire area
of Illinois was above the ocean’s level, and subject to the eroswe.
“agencies that are always prevalent upon the land. 7

During the earlier portion of this period, the river valleys
were excavated, as well as others that are now filled with drift
material, the existence of which is entirely unknown and unsus-
pected until revealed by artificial excavations. The eroding
forces of this period were not confined to the excavation of the
river valleys, but they carried away a vast amount of solid
rock strata, not only from the northern portion of the state,
where the evidence of erosion is' most apparent, but probably, -
over nearly the whole area of the state as well. ,

Prof. D. J. Whitney, in his report -on the lead. regmn in the
first volume of the geology of Wisconsin, estimates the amount
of solid rock strata removed by erosive agencies over the region
south of the Wisconsin river, at three hundred and fifty to four
hundred feet, and it is highly probable that even this estimate, -
large as it may seem, does not fully represent the extent of the
erosion that has taken place not only in northern Illinois, but
over the greater portion of its entire area. '
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The Niagara limestone, that caps the mounds in JoDaviess
county, was no doubt continuous over the whole of that and
adjacent counties, and it is also highly probable that the Hamil-
ton shales, which now overlie the Niagara in the vicinity of
Milwaukee, originally extended west so as to unite with the
Devonian beds of northern Iowa, and hence the full extent of
the erosion to which the northern portion of Illinois and the
adjacent regions in Wisconsin and Towa was subjected, may far
exceed the estimate of Prof. Whitney, as it probably embraced
all the paleozoic rocks from the top of the Devonian to the
middle of the Calciferous formation inclusive.

Moreover the occurrence of Cretaceous fossils in the drift clays
point to the existence of deposits of this age far beyond the
known limits of this system, and it is almost certain that ex-
tensive deposits of Cretaceous strata have been swept away by
erosive agencies in the region now under consideration.

. These marine organisms may be properly termed “intrusive

fossils,” and belong to an age far more remote than the beds

of clay and sand from which they were obtained, and they seem

to show conclusively that beds of Cretaceous, and possibly of

Tertiary age as well, once extended over areas in the Migsis-

sippi valley, where they do not exist in situ, at the present time.

Whether these marine strata extended generally over a large
surface area, or were confined to the valleys of the main water

courses, is an unsettled problem.

The specimens figured on the following page embrace three or
four species of shark’s teeth, fragments of an Ammonite, a
Belemnite and an FEchinoid, The last three, and the tooth of
Ptychodus, are undoubtedly of Cretaceous age, and were found in
the boulder clay far above the flood plain of the Mississippi
river.

Figures 1, 2 a,nd 3 represent forms that may belong to a
later period and were found in the sands of the Mississippi val-
‘ley. It seems probable that the valleys of our great rivers may
have been partially filled with Tertiary deposits before the drift
clays were laid down, and that the strata of this age may still
form the lowest beds under the alluvial deposﬂas of the MISSIS-
sippi and other large rivers of the Northwest,
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These fossils shew so little of the wearing effects of transpor-
tation, as to impress one with the conviction that they were
derived from strata originally deposited at “a locality not very
remote from the places where they were found.

The following wood cuts represent the fossils now in the
author’s possession, that were obtained from the drift cla.ys of
Illinois, Towa and Missouri.

Nos. 1, 2 and 3 belong to the genus Lamna, a genus com-
~mon to the Chalk and to the Eocene Tertiary. No. 8 belongs,
apparently, to the genus Oxyrhina, and closely resembles O,
crassa, Agassiz.
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No. 1 was found on Skunk river, near its mouth; No. 2, in
the river sand at Warsaw, Ill.; No. 3 is embedded in a nodule
of hard. ferruginous sandstone, and was found at the mouth of
the DesMoines river; No. 8 was obtained near St. Francisville,
Mo., from drift clays above the flood plain of the river.

Nos. 4, 5 and 6 were found in the blue clays of the drift at
Golden Bluff Vineyards, about two miles south of Warsaw, and
~their Cretaceous aspect will, no doubt, be readily conceded. No.
4 is a Belemnite, No. 5, a fragment of an Ammonite, and No.
6 is a tooth of Ptychodus polygyrus, of Agassiz, an undoubted
Cretaceous form.

No. 7, is a characteristic Cretaceous Echinoid belonging to the
genus Ananchytes, and was found near Petersburg, in Menard
county.

In addition to the Cretaceous fossil§ above mentioned, I have
seen in the collection of the Hop Wm. McAdams, of Alton, a
very., large shark’s tooth measuring nearly three inches in length,
that was found in sinking a well in the valley of the Illinois
river, a few miles above the mouth of that stream, at a depth
of more than twenty feet below the surface; and also the ver-
tebra, of a shark found in sinking a cistern on a sand ridge in
the same county, at a depth of fifteen feet, taken out in Mr.
McAdams’ presence. This bone has the dark brown color char-
acteristic of the Ichthyic fossils usually found in Cretaceous and
Tertiary strata.

In further proof of the supposition that pre-existing Creta-
ceous strata were broken up and partially redeposited at local
points in the Mississippi valley during the drift period, we may
cite the frequent occurrence of beds of paint and potter’s clays
at the base of the drift deposits. These clays are generally
composed of a fine silicious sediment of various colors, that are
lithologically quite unlike the sediments that would result from
the erosion of any of the palseozow rocks occurrmg in the adja-
cent region.

Hence it seems highly probable, as has been suggested by Dr.
‘White, in the Second Geological Survey of Iowa, that the Cre-
taceous deposits oncé covered a much wider area in the Missis-
sippi valley than they now occupy.
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In the report above cited, Volume 2, page 212, Dr. White
sums up his conclusions as to the probable extent of the Cre-
taceous strata in Iowa before they were subjected to denuding
forces, as follows:

“How far the Cretaceous strata which appear upon the south-
western margin of the region, extend over the remainder of it
unseen beneath the surface now covered with the drift, is not
now known, because no exposures of them are found there. We
have, however, many reasons to believe that the last named
strata once covered nearly, if not quite, the whole region, and
a large part of them, being all very friable, were removed by
erosion during the Tertiary age, and much more swept away
by glacial action during the drift or glacial epoch, and the re-
mainder are now mostly covered by the drift. Besides more or
less indistinet indications -of the correctness of this view, gath-
ered from observations within the region itself, we find traces
of Cretaceous strata at several points within the State of Minne-
sota, extending as far as, or farther to the eastward than the
eastern border of the region under discussion. Frequent expo-
sures of strata of Cretaceous age exist to the southward of it,
and also to a point in Guthrie county as far eastward as the
eastern border of this region; and, although no exposure of
these strata now appear at the surface in the intermediate
space, judging from the uniformity of the surface, and from our -
knowledge of the position that the underlying strata must
necessarily assume, it is inferred that the whole intermediate
region originally received deposits of Cretaceous strata continu-
ous with those that now appear.

These Cretaceous strata everywhere, both in Minnesota and
Iowa, show evidence of extensive glacial and other dénudation.
This has been accomplished with facility in consequence of the
great softness and friability of all the strata of the age. The
denudation of these strata have been so great that their re-
mains now exist in some parts only as scattered outlines rest-
ing upon older rocks.”

The facts observed in Illinois would seem to fully sustain Dr
White’s views in regard to the former extent of the Cretaceous
formation, and it is highly probable that the local patches of
Cretaceous strata may have been deposited as far eastward as
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the borders of the Mississippi valley, and southward until they
united with strata of the same age south of the Ohio river.

After this brief view of the conditions that probably prevailed
during the earlier portion of the drift period, we may now pro-
ceed to note briefly the several subdivisions of the drift deposits.
Taklng them up in the descending order, they are as follows:

First—we have the alluvial deposits of the river valleys, or
those below the ordinary flood plain of our large rivers. These
deposits consist mainly of sand and fine silicious sediment, held
in suspension by the water during periods of inundation, and
were deposited over the flood plain as the Waters receded to
“their ordinary level. '

Second—We have the river terraces that- were formed in a
similar manner to the river bottoms, but at a time when the
flood plain was from thirty to forty feet higher than at the
present time. Those terraces form eligible sites for many of our -
river towns, among which we may mention Naples, Meredosia
and Havana, on the Illinois river, and Oquawka and New Bos-
ton on the Mississippi. The terrace “epoch’ is probably nearly
synchronous with that of the loess.

Third—Modified drift and loess. The term modified drift is
applied to beds of sand, gravel and clay that have been formed
from the older members of the series by the sifting process of
wave action or water currents. This deposit generally forms
the upper portion of the river bluifs, and often ﬁlls lateral val-
leys on the main water courses.

The bluifs at Warsaw in Hancock county, presents an instruc-
tive section of modified drift and loess. These deposits are
there from  forty-five to fifty .feet in thickness, and were cut
through in grading Main street to the river landlng, showmg
the following section:

) Ft. In.
Agh-colored marly Clay.... ....oovviiiiuiiiiiiiiiiiiiiiiiiiii e 10
U BIOWIL ClAY 4ottt ittie ettt ettt ia e ae e e e eaeenae e e, 10
Brown sand]stratified..........cooiiiiiiiiiiiiiiiiii e 8
Blue sandy cla.y ............................................. e 2 6
Fine gravel and RO P 2 6
B ] o T 1 N e 2
Gravel and DOULAETS. . .vveeiuriririneeieeerennn e eerecnrarenenenns e, 8

Bluish Clay—eXDOSEA ... .vtuuniettitinerttnenereneteainttterriseeentsietsenniieeiees 5
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On a ravine a short distance south of Main street, the bluish
clay at the base of the above section is filled with fragments
and branches of wood, and.a bone, thought by its finder to be
the femur of a human skeleton, was obtained from it, but un-
fortunately was allowed to crumble to fragments from a lack
of the knowledge required to preserve such fragile specimens

from destruction.

The “loess” consists of buff and gray marly sand, and -usually
caps the river bluffs, imparting to them the bald, knobby char-
acter so noticeable on the main water courses of the West. Its
maximum thickness in Illinois probably’ does not exceed sixty
to seventy feet, and is usually much less.

At Quincy, the loess ranges in thickness from thirty to forty
feet, and is underlaid by a foot or more of chocolate colored
clay and a few feet of chert and brown clay, (local drift),
derived from the decomposition of the underlying Burlington
limestone. The chocolate colored clay contains twigs and other
vegetable remains, indicating that it was originally a surface
soil, and it is probably the equivalent of the ‘Forest-bed” of
the Ohio reports.

The loess is not restricted to the vicinity of the rivers, but is
spread over wide areas in the central and southern portions of
Illinois. In the vicinity of Springfield it consists of two beds, -
one of brown silicious clay, and the other gray marly sand,
aggregating a thickness of six to eight feet.

In the western part of the county, and the adjacent portion
of Menard, these beds, frequently attain an aggregate thickness
of ten to fifteen feet, according to the statements of professional
well-diggers, and are usually underlaid by a black, mucky soil,
varying in thickness from two to three feet.

The fossils of the loess comprise nearly all common species of
terrestrial, and a few species of fluviatile mollusca, and in addi-
tion to these it has afforded the largest portion of the fossil
mammalia hitherto found in this State. The Hon. Wm.
McAdams, who has given especial attention to the fossils of
this horizon, has obtained a fine collection ‘of mammalian re-
mains at Alton and Chester, embracing the bones of the Mas-
todon, Mammoth, Megalonyx, Bos primigenius, Castoroides _
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ohioensis and several species of rodents, some of which belong
to extinct species. These discoveries seem to fix the age of the
loess as not later than the elose of the Pliocene.

The smaller teeth are usually found attached to, or embedded
in, the calcareous nodules that abound in the loess, which are
known under the popular name of “‘petrified potatoes.” -Locally
these nodules assume fantastic forms, similar to the common
‘“clay stones”. that abound in the stratified clays of the Con-
necticut valley, and if they were of the same color, could not
be readily distinguished from the New England. specimens.

Fourth—The fourth division of the drift of Illinois comprises the
boulder clays. These are usually yellowish at the top and bluish
gray below, and contain numerous boulders mostly of small size,
that are partly derived from foreign material, and partly from
the bed-rock of the adjacent region. This division of the for-
mation ranges-in thickness from twenty, to more than a hun-
dred feet; and the embedded boulders vary in size from a few
inches, to two feet or more. Some of these transported masses
are angular, as though they were embedded in shore ice, and
then transported by water currents to the spot where they
were finally dropped, while most of those of foreign material
are rounded and sometimes striated, as though brought in vio-
lent contact with angular fragments of still harder material.

Trunks of large trees are sometimes met with in sinking wells
through the boulder clay, bt no animal remains have been
authentically reported from it, to my knowledge, in this State,
except the Cretaceous fossils illustrated on a preceding
page. The Dboulder clay is frequently underlaid by a
black, peaty soil, varying in thickness from two to thirteen
feet, filled in many places with twigs, branches, occasionally
whole trunks of trees, the wood in many cases being in a good
state of preservation. -

Fifth—The fifth division comprises the ancient soil above men-
tioned, and the underlying stratified clays and sands, which lo-
cally includes a second soil, similar in character to that imme-
diately below the boulder clays. This division fills the ancient
valleys formed by erosive agencies during the earlier portion
of the drift period, and consequently is somewhat local in its
development.
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The drift deposits, as may be seen by the sections to be found
on the following pages; attain their maximum thickness in the
central portions of the State and thin out to the southward,
all the beds, except the loess, disappearing before reaching the
Ohio river. :

Throughout the southern counties of the State, the loess, in-
cluding the sandy marl and the brown clay which lies -above
"it, with a few feet of local drift beneath it, the whole aggregat-
ing a thickness of ten to thirty feet, are the only remaining

. representatives of the drift deposits of Central Illinois. The
local drift appears to be entirely derived from the country rock
on which it rests, for where the underlying rock is limestone, the
embedded fragments of the superincumbent bed will be com-
posed of the cherty material derived therefrom. Where the un-
derlying rock is sandstone or sandy shale, sand and nodules of
sandstone will be found to constitute the main portion of the
overlying deposit.

The sections that are to follow, extend over two-thirds of the
entire area of the State, including the central and northern
portions, where the greatest accumulation of foreign drift occurs.

In Carroll county, on the northwestern border of the State,
the following section of a well in Mt. Carroll, was obtained by
the Hon. James Shaw, and is given in his report on the geology
of that county, as typical of the drift deposits of that region:

Feet.

Black prairie S0il. ...ovviiiiiiiniiiiiiiiiiiiiiiiii i i i e s eaeas 2

. Yellow fine Srained Clay.cooev e veeieeiiiiiioiiiinettiriieieeirneteieteerssesiesserseraeeenees 13
Common DIUe Clay ....vvviiiniiiiiiiiiiiiii i e e cees 2

Reddish clay and gravel. ..ot 15
Tough blue clay...........
Coarse stratified gravel.
Pure yellow SaDG......uuiiiiiiiiiiiiiiiiiiiiiiinieienieeirerieneeines <1
Black mucky clay ............................. 5

If there is any representative of the boulder clay in the above
section, it must be the fifteen feet of clay and gravel near the
middle of the section.

In the counties to the eastward of Carroll, Mr. Shaw esti-
mates the average thickness of the drift deposits in Stephenson
and Winnebago counties at about twenty-five feet, while in Ogle
county he places its maximum thickness at ‘“more than a hun-
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dred feet,” and he says, “it is largely composed of coarse gravel
and fine white sand. The gravel beds contain numerous bould-
ers, some of foreign material, and some derived from the lime-
stones of the adjacent region.”

In his report on Lee county, the same author gives the fol-
lowing section of a well in the town of Palmnyra:

Feet

Black mould and subsoil.........coiiiiiiii i 6
Finely comminuted buff yellow €lay. .....c.ooviiiiiiiiiiiiiiiiiiiii i i 12
Blue compact laminated clay..........oovvviiieiniaiinn., S PN 10
Black muck full of StICKS, B1C. «uivuiviir ittt n et 5
B0 Y PP 33

The same author says further: “Over the southern.portion
of the county, the drift clays are probably thicker than in the
vicinity of Rock river. Where thickest, the blue clay is much
the heaviest deposit, and is often underlaid by the black mud
of the above section, or a bed of gravel and dirt of variable -
thickness.” ,

. In his report on Whiteside county, Mr. Shaw says, in speak-
ing of the drift deposits: ‘“At one locality, a well was sunk
twelve or fifteen feet through yellow unctuous clay, then blue
clay was struck, and in about fifty feet more a great quantity
of sticks and wood, apparently cedar and pine, was found. The
~ water in the well had, of course, a brackish taste. This woody
deposit was about at the base of the drift.” ,

In the survey of Kankakee and Iroquois counties, the late
Prof. Frank H. Bradley found conclusive evidence of the exist-
ence of an ancient channel which he supposed to have been a
western outlet for the waters of Lake Michigan, and I quote
the following description of it from his report, Geol. Survey of
I, Vol. IV, page 229, et seq: “The depth of this channel in
its northern part is unknown; but its western bank is seen on
the Kankakee, just above Momence, where the rock suddenly
breaks off, and probes forced to considerable depths found no
solid bottom. These facts were ascertained in 1867, by Col.
James Worrall, then of the Illinois River Survey, now of Har-
risburg, Pa., who also informs me that the same ‘shoulder’ of
rock is found on the Calumet, nearly due north from Momence.
In this part of its course, passing through very solid rocks, the
channel is rather narrow, rock having been found upon its east
side anfl south of the Kankakee, within seven miles of Mo-
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mence; the exact location of its eastern bank is unknown.
From this point the course of the chanuel is not certain; but
it probably keeps near the State line until it nearly or quite
‘reaches the valley of the Iroquois, then runs westerly to the
valley of Spring creek, having a depth of one hundred and
sixty feet near Sheldon (as reported by H. S. Wing, Esq., of
Kankakee City,) and then turns south with a depth of two
hundred and sixty-eight feet between Onarga and Gilman, of

‘over four hundred feet’ between Onarga and. Spring Creek Sta-
tion’ and of ‘over three hundred feet’ between Paxton and Ran-
toul, as reported by John Faulds, Esq., of Catlin, Vermilion
county.” ,

_““As the western bank was found at Chatsworth, Livingston
county, with its top eighty-eight feet and its bottom two hund-
red feet below the surface, thus giving a width of fifteen miles
or _more, it is evident that the softer materials of the Devon- .
ian, Sub-carboniferous, and Coal Measure shales and sandstones
have afforded less resistance to the denuding agent than the
solid Silurian limestones which confined it to less than seven
miles at Momence. Champaign and Urbana, in Champaign
county, are located over this-old channel, and from one hund-
red and seventy-five to two hundred and twenty-five feet above
its floor, but are probably near its eastern border. Here and
at Chatsworth we find, among the drift-beds, a single layer of
old mucky soil, with leaves and trunks of trees. At Blooming-
ton, in McLean county, the channel is two hundred and fifty
feet deep, and the beds which fill it include two beds of old soil,
which I am inclined to accept as indications that this point is
near the middle of the old valley, or at least near its principal
channel.” '

Dr. Bannister, in his report on the northwestern counties of
the State, gives no artificial sections of the drift, but he gives
the following as an approximate section of this deposit in the
bluffs of Lake Michigan, near Lake Forest:

- Ft. 1In.
L0728 10 to 14
Sand and clay intermingled.........cooeieiiiiiiiniiiiiiiiiiiiiiiiieiie i, 9 to 12
[0 72 N 1to 1 6
£ T 4 1
116 732 PN 50
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In regard to the boulders scattered through the drift clays of
this region, Dr. Bannister says: ‘“Most of the large boulders in
this vicinity are of limestone; the masses of the primary or in- -
trusive rocks are generally of comparatively small size, or when
of considerable size are but rarely met with.”

So much must suffice our present purpose to illustrate the
prevailing character of the drift in the extreme northern por-
tion of the State, where we might expect to encounter the most
unmistakable evidence of glacial action, if these superficial de-
posits were really due to the action of land ice.

Coming south, within the northern boundary of the coal field,
we find an increased thickness of the drift deposits, and the
numerous artificial excavations that penetrate entirely through
them, afford the’ most satisfactory evidence of their general
character and extent.

In sinking the coal shaft at Wenona, in Marshall county, the
following drift beds were encountered:

Feet

Soil and yellow clay ............. e, ettt e eiereieeea 10
Blue clay (boulder clay).. .oooovvviiiiiiiiieinineniannnn e ra it iieaaas e 46
5 1 S 10
B 5 5 0 I 4 N Y 34
BOd ClaY. . ouvie i s 3
] 1 N et r e 103

The red clay at the base of the drift at this locality was prob-
ably derived from the shales of the coal measures on which it
rests. ’ '

At the gas well near Clinton, in DeWitt county, the following

beds of drift were encountered Withogt qqi’;e reaching the bed
‘rock: o

' Feet.
S0il and YeHOW ClaY .. .vviveeieeiiieiiiiieieteiieeiiaaaenens s 15
Hard blue clay (boulder clay).. 30
Black mould with wood ........ 2
Dry drab coloredelay .......coovvvviiiiiiniiiiiiiiiinnn, 8
Drift-wood and black mould.............ccovvereerennnns Ceeternetsuererneneratirertenerarans 8
Drab Colorad Clay. ..ovur ittt tiie it tiet it eeietetiae et stteantrersnearnerenseenasens 16
Drift-WoOod, 010 ...ttt i i e e e e 2
B0 Y I CTo) 163 =6 B ) - 2 26
5 2 0 I ¢ o PN 12
Drab COlOTOA Clay. ..tuueetettiret et tiie ettt e ettt teeetetaaeeeterireeraertaneererinnns 4
Green copperas colox:ed 13- 2 Y - 10
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Dry sand and pebbles were thrown out upon the surface by
the pressure of the gas, indicating the presence of sand and
gravel beds beneath the green clay, the gravel beneath and the
clay above furnishing the necessary conditions for the reception
and retention of the gas, which wds probably generated in the
bituminous shales of the coal measures beneath.

The well at the railroad station at Odell, in Livingston county,
passed through the following beds, according to the record as
reported, without reaching bed rock:

Ft. In
S80il and FEIOW CIAY vuuvuurnnnnniiiiiiiin it e, 9
Blue clay (boulder clay).. ........coovvviiiiiiiaid T veeeeereetie et ieetieieaiieeies e 66
Gravel and sand.. ......ooeiiiii, O . 5
33 LY 2 B
L 2= 7 Vi T 5 Vo 2
BIUG ClAY. e ttttettet ittt et i e 8
GIAVEL. oevieininiereriieriieereireaneees B OO 4
53 13 2 JC) 7 2O 2. 8
[ 2 ) P S 4
53 L TS c) - 2 2
L o) 7 % O 130 4

The coal shaft at Bloomington, in McLean county, was carried
down through the thickest deposit of superficial material pene-
trated by any coal shaft in this State. This extraordinary
thickness of drift fills the old channel, already mentioned, by
which the waters of the great lakes found an outlet into the
~ valley of the Illinois river, and thence, through the valley of
‘the Mississippi, into the Gulf of Mexico. The following is a copy
of the record of the superficial material in this shaft: :

SOIL ANA DIOWIL CIAY vttt ttitieeettneaa s e et ees e aeetnaersenusanesesnsnoeeessnes
BIUE CIAY et vt nnenn s enttene e er e es e et et e et e e ae et e et e e e n e e bt e ar e et et eanas
Gravelly hard pan (boulder bed)
Black mucky s0il......cooeeeiennnnn.. e, e e e
Clay hard-pan........... e e .
BlAaCK SOIl.t cuvieriieie ittt ittt e

BIUO Clay coveiviieeiiniiiiiiit ittt i

QuiCkSaNd. . .\viiiiii

The wood found in the mucky soil at the depth of one hun-
dred and ten feet proved to be in a remarkably fine state of
preservation, and belonged apparently to a species of cedar.
The quicksand at ‘the bottom of the above section contained
the comminuted fragments of terrestrial and fluviatile mollusca,
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of which only one specimen was obtained in a condition to be
determined. This specimen was submitted to the late Dr. Stimp-
son, of Chicago, for examination, and was by him decided to be
a Helicina occulta.

One of the first attempts to shaft for coal in this State was
made at Coatsburg, in Adams county, and this shaft afforded
the first evidence obtained of the existence of a bed of soil
beneath the boulder clay. The following is a copy of the record
of this shaft: '

Ft. In,
Soil and yelloW Clay ..o vvvvii it e 6
Clay with gravel and boulders... 85
Black soil.. ..oovviiiiiniiit 2 6
Stratiflod Clay .. . vie it i i e e e et es 6 -
LT 7= s 0 L TSI - 20
B 1] 7 ) N 119 6

This shaft was located on the high prairie that forms the
divide between the Illinois and Mississippi rivers.

At Decatur, in Macon county, two beds of soil were passed
through in sinking the coal shaft at that point, and the follow-
ing is a copy of their record as published by the local press:

RT3 B2 o 16 B3 2 O N

Sand, with two clay bands. 1

QUICKSANA. . oo e e 2 6

B 031 7= 4T 4

BlacCK SO0 .ttt i e e e e e e i e 2 6

LYY D PR s 2

L) 25 3

Greenish sand...............oco0 e 6

Gravelly hard-pan ..........coeeviiviiiniiinninns e et ereeere e eieaaa, 11

53 270 =T S N 2

L 1G5 T 4 Yo 4

Gravelly Clay . ..viieiiiiiiiie ittt ittt it ettt e e aa e e reeeneees 24

QUECKSANA uvveett ittt e e e 6 6
B0 R 109 6

At Pana, in Christian county, about thirty miles south of
Decatur, the two ancient soils of the above section were also
encountered in their shaft as is shown by the following record:

B S 13 I3 s N 5 T 11
BIUO ClaY e teeenereeirteeniteeeiieeeataeeanreeaiereairaeraeanas PR s 4
SaNd ANA ZTAVEL ... .\'tietitteniiretere ettt e et aeeneeee e enaaeeanaanas U 12

B 2 s Y ) - U PN 18
BlacK SO0l ... ittt i e e e i e e 3 6
BIUE ClaY ..ottt i e e e e e e e 57
BIACK SOOIl .. ovtiiint it e 26
Blue Clay..eeeeiireeieieeeiinreiienreneanns ST ('
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The following average section of the drift deposits in the
western part of Sangamon and eastern portion of the adjacent
county of Menard, was furnished by Mr. Joseph Mitchell, a
professional well-digger, and probably fairly represents the gen-

eral character of the drift in Central Illinois where no unusual
~ amount of erosion had taken place. This section, however,
does not represent the full thickness of the drift, as the wells
were not continued quite down to the bed rock:

- Ft. In
No. 1. Soil and yellowish subSOoil.......ovviiiiiiririiiiiiiiiiiiiiiin e inaeenas 5 to 10
No. 2. Gray sandy clay (10888) ......coeviiiiiiiiiiiiiiiiiie i e, 6to 8
No. 8. Mucky clay With WOOd, 660 ... ..vvernernreerirereeneeneaeneneinnenennnn .. 2 6
No. 4. Bluish boulder Clay..... coovviiiiii it eerennanes Wto 15
No. 5. Soft blue elay...........cooeviiiiinienn. T 20 to 40
MAXIMUIN vttt e enieeeeneeanrenneneererenereeanenennanes Yiamaesvaeenaadess %6

No. 3 of the foregoing section is not identical ‘with either of
the old soils found at Bloomington, Decatur or Pana, but it
probably holds the same stratigraphical position as the “Forest
bed” of the Ohio reports, and the chocolate-colored clay be- -
neath the loess at Quincy.

At Virginia, in Cass county, however, one of the older soils
was found, as shown by the followmg record of the shaft at -
that locality:

. Ft. In
Boil and brown €lay........ocovviiiiiiiiiiiii i, PN 9 6 .
Blue clay and hard-pan.... .....c..cooviiiiiiiiiiiiiiii i b7 6
2377 e | -8
5 2 T 4 PN 46
L4170 € S N 116

At the Palmer shaft, in Christian county, the following record
was preserved of the drift beds passed through:

-

Feet.

Soil and yelloWIish Clay .....oovvtiiiiiiiiiiiie i e e 16
Hard DOUIAOT ClaY ...t eetiteettta ettt iine e et titiseerannnteetaenneseeneinenseneansioeenes 22
F L0 15 03 W) - 20 SR 7
£ 1 O PR 10
L6832 N 1
B 2000 L5 ) s O R 4
L] 60

Two boulder beds are reported in the foregoing section, the
first immediately below the yellow clay of the sub-soil, where
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it is usually found, and the other at the bottom of the drift, -
and directly above the bed rock. Nothing is said in the record
in regard to the size or number of the boulders contained in
either bed, but, if we may form any conclusion from the char-
acter of the fundamental bed of the drift deposits at all the -
other localities given, we should be led to suspect that the
lower bed here might be more accurately described as a bed of
gravelly clay, rather than a bed containing boulders of any
considerable size.- .

The record of the coal shaft at Sidney, in Champaign® county,
shows the following beds of drift occurring at that point:

Feet

Sand and YOIOW ClAY ......iviiiiiiiiiiiieteiiieeistrioreresentniseeesssssssessssssessesesses 17
BoUIAOr Gl . et etiieiiietiittternneenneessereoseonsesseessnsessssssasssssassssssastsssensns 18
Gray hard-pan... ettt eenaee s e ataete et tireteaentnetansesranae 5
B 2] 1 (o 1 s BT N N 15
Coarse sand and Gravel.......viiiiiiiiiiiiiiiiiiiiitaeiiraitanettnsenietrsitesiortteranasine 5
2 4 o 85

S S PTN e 9%

In a boring with the diamond drill at Tuscola, in Douglas
county, the following divisions of drift material were encount-
ered:

Feet.
Surface s0il and YOlloW Clay....oveiieiiiiierieetierosertssieseserososessasoesasesssssssnes 20
23 00 TS T 5
2 70 00 ¢ 6
23 L T ) 20 P 10
B2 s 1 T 7
23 00 L= 6] -0 9
BIOWI ClAY + vt tvttteneretanaeenennsesesensssssssassssossesssosssessasesssessussesesassesssanns 5
B2 L o) -0 8
BIUG ClAY. . e etinttitiitietiet ettt et eaterateane it eteietenteteeessttestatotsesastesssoone 6
Blue and YOIlOW Clays.....ccoviiiiiitiiriiiietiiiiiteteiiiirsretieaasaseeeisssescssenas 31
BIUO CIAY. e vvvetenrurisnensusseusesseresiotesessssseissuessessecsessssssssasssassorssssnssnss 2
Gravelly bIue Glay.....cccveviiirureiiiiiinneniirinnnnns et etettetititiitetetetataennrenane 30
Blue clay....ccceeieiicranenn et teeetreteneteabeanetanbaesaattaniesistans R S 13
£ Y 6
L ] N 178

In sinking the coal shaft at Sandoval, on the O. & M. rail-
road, in Marion county, the following beds of drift material
were passed through according to their published record:

—2
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Ft. In
S0il N YOHOW ClaY . ..ottt ettt eiie s it e et enerateeeennienaeens 1

BANAY ClAY ... vttt e 4 6
BIue Clay and Gravel....coouiiiiiiitiiiiiit ittt e, 20
230 oI P St 8

Black S80Il ...t 2 6
Blue BaANAY ClaY....ooiuriiiet ittt e et et 6
Quicksand.............. F O S N 6
Cemented gravel... ... .ot i e 1
B ¥ N 129

The bed of cemented gravel at the bottom of this section may
be a bed of ferruginous conglomerate belonging to the coal
measures, as such a bed is frequently encountered in the upper
part of that formation.

At Odin, four miles east of Sandoval, a similar bed of black
soil was encountered near the base of the drift, but no detailed
record of the overlying beds was preserved.

South of the O. & M. railroad the drift deposits diminish in
thickness, and the following section, obtained from a boring for
coal at Lementon, in St. Clair county, will afford a general
idea of their average thickness and diversified character in
Southern Illinois:

Feet

o | O 3
B 5T Lo 2 T O 14
LS T Y T B -4 <) 1
2 10 L) -3 20
BIUO ClaY (S0I12) tutuiitit it ee ettt it ettt e e e ettt e, 1
Blue and YOlloW Clay .. .o ittt it iice ettt ie ettt a e ta et e ey 11
Red and yellow SANA.......ouiiiutuutiitittt i e te i e ae e 1
04 0 72 N 51

The foregoing sections afford a fair exhibit of the superficial
deposits of this State, all of which may be included in the gen-
eral term drift. They cover more than two-thirds of its entire
area, including the central and northern portions of the State,
where these deposits attain their greatest-development.

In the southern portion of the State, for a distance of fifty to.
geventy-five miles north of the Ohio river, foreign material is
comparatively rare, and often absent altogether, and when
found the boulders are of small size, seldom exceeding a few
inches in diameter.
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Specimens of native copper have been found in this portion of

. the -State, but their presence there may be due to human

- agencies, as it is well known that copper was an article of com-
merce among the primeval races of the Mississippi valley.

The conditions under which the drift deposits were accumu-
lated, and the agencies emplojed in their deposition, are still
unsettled questions, and the complex character of the phenomena -
presented affords a wide field for speculation.

It has been generally conceded that a colder climate than that
of the present time prevailed over the northern temperate zone
when the boulder clays were deposited, and that ice was an im-
portant factor in the transportation of the foreign material

- contained therein.

"Two rival theories, known respectively as the “glama, ” and
the ‘“‘ice berg” theories, have been advanced to explain the
origin of the drift, both of which have found able advocates to
urge their respective claims. The latter theory attributes the
accumulation of the drift and the foreign materials occurring
therein to floating ice and water currents during a period of
submergence, when the entire surface over which the drift extends
was beneath the water.

The “glacial theory,” on the other hand, attributes the ac-
cumulation of the boulder clays to the action of land ice, and
is based upon the assumed conditions of an arctic climate, and
a vast continental ‘“‘glacier” or ‘“ice cap,”’ that was supposed
to have covered all the North American continent north of the
fortieth parallel of latitude.

Prof. Dana, in his Manual of Geology, 2d ed., page 544, gives
the following as the conditions .supposed to prevail over the
northern portion of the continent during the “glacial period” :

“During a glacial epoch of the kind here supposed, the whole
northern portion of the continent down to the southern limit of
the Drift, would have been covered by a vast and almost unin-
terrupted glacier. This is now the case in North America with
the return of nearly every winter. But the depth, instead of.
being as now, but a few feet, and that mostly of snow, must
have been, judging from the height on the hills to which the
strize extend, at least 4,000 to 5,000 feet, and the material, as
in all such thick accumulations, would have been ice, and above
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this there may have been other hundreds of feet of snow.
Glaciers of so vast extent and thickness, would have moved
downward wherever the conditions would permit, like the glaciers
of the Alps, and all the more readily for their enormous weight.”

A glacier is usually defined as ‘“an immense mass of ice, or
snow and ice, moving slowly down mountain slopes or valleys,”’
and it is probable that the earliest advocates of glacial theory
" in this country formed their conclusions mainly from an exami-
nation of the phenomena presented in New England, and other
mountainous regions, where the conditions necessary for the
formation of typical glaciers were prevalent, but as such condi-
tions were not found in the broad plains of the northwest, the
‘““ice sheet’’ or ‘‘ice cap’” was substituted for the glacier, to ex-
plain the occurrence of foreign material in the drift deposits of
the northwest. :

The glacial theory requires for its support, a supposititious
elevation of the surface, to the extent of several thousand feet,
of all that portion of the continent over which the drift is dis-
tributed. This was necessary in order to obtain the conditions
of an arctic climate in a temperate zone, a supposition with no -
evidence to sustain it except what is afforded by the so-called
glacial phenomena.

As has been clearly shown by the preceding sections of the ‘
drift deposits of Illinois, the boulder clays invariably overlie
an old soil, which covers such a wide area as to justify the con-
clusion that it was originally spread over the whole surface of
the State, and it seems highly improbable that a vast ice sheet,
of enormous thickness, could push its way over a nearly level
surface, and leave the soil intact beneath. Moreover, wherever
a good section of the drift clays, overlying the black soil, is
well exposed, the evidences of a more or less distinct stratifica-
tion is observable, a fact which does not accord with the ‘“gla-
cial theory,” but indicates clearly that water was an active
agent in their accumulation.

Foreign boulders are comparatively rare in the central portion
of the State, except in the vicinity of the old valleys, where they
are more abundant than elsewhere, though seldom exceeding a
diameter of two feet, and in the extreme southern portion of
the State, those exceeding a few inches in diameter are seldom
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found. This is precisely what we might anticipate if they were
transported by floating ice, whereas if their occurrence was due
to the southward movement of land ice, they should be equally
or more abundant at the southern extremity of the ice sheet
than elsewhere. '

Dr. Drake, of Cincinnati, in an essay published in the Trans-
actions of the American Philosophical Society, in 1825, ad-
vanced the theory ‘‘that the boulders of foreign material in
Ohio, with the clays in which they were imbedded, were brought
from the north by floating ice during a period of submergence;” -
and Sir Charles Lyell, on his first visit to America, adopted a
similar view, and explained the drift phenomena observed by
him in Canada, as the probable result of floating ice, loaded
with the rocks and detritus of the north.

Prof. Dawson, of McGill College, in his Acadian Geology, ad-
vocates a similar theory in explanation of the drift phenomena,
observed by him in Nova Scotia. In discussing the probable
origin of the drift, on page 64 of the volume above cited, the
author says: ‘Let us suppose then, the surface of the land,
‘while its projecting rocks were still uncovered by surface de-
posits, exposed for many successive centuries to the action of
alternate frosts and thaws, the whole of the untraveled drift
might have been accumulated on its surface. Let it then be
submerged until its hill-tops should become islands, or reefs of
rocks, in a sea loaded in winter and spring with drift ice, floated
along by currents which, like the present Arctic current, would
set from N. E. to 8. W., with various modifications, produced
by local causes. We have in these causes ample means for ac-
counting for the whole of the appearances, including the trav-
eled blocks, and the scratched and polished surfaces.”

The enormous transporting power of floating ice is well known
to be fully adequate to explain the occurrences of boulders, and
any other foreign material occurring in the drift deposits, and
the low temperature prevailing in the high northern latitudes,
from which the foreign material in the drift of the Mississippi
valley has come, furnishes the essential conditions for the break-
ing up of solid rocks, reducing the broken masses to the condi-
‘tion of boulders, and transporting and distributing them as far
as the drift deposits extend.
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The scratching and polishing of the hard ‘rock surfaces be-
neath the drift, as well as the striation of some of the bould-
ers, may be readily explained by floating ice, with embedded
angular fragments of still harder material, that would act as
gravers upon whatever solid substances with which they were
brought in contact.

The ‘‘iceberg’ theory requires the assumption of no extraor-
dinary conditions to explain the drift phenomena, and it is a
generally accepted principle in geological science that no resort
to extraordinary suppositions is justifiable, where phenomena
can be explained by the operation of well known causes.

The gradual change of level in the relations of land and water,
is a dynamical fact universally admitted, and a general sub-
mergence of the surface after the disappearance of the conti-
nental glacier, or ice sheet, is admitted by the advocates of the
glacial theory; and, if the date of this submergence should be
carried back to the period immediately following the formation
of the ancient surface soil, beneath the boulder drift, we obtain
the essential conditions required for the accumulation of the
succeeding deposits of the drift period.

From the facts presented in the foregoing pages, we may as-
sume that the drift period represents a vast epoch in geologi- -
cal time, during which a considerable portion of the Mesozoic
formations were in process of deposition over such areas as
were still submerged beneath the ocean; and hence the term
Post Pliocene can only be applied to the latest formed of these
deposits, the loess, which contains the oldest fossil mammalia
hitherto found in the superficial deposits of Illinois. _

The succession of events transpiring in the northwestern por-
tion of the United States during the drift epoch, we may assume
to be somewhat as follows: First, the gradual elevation of the
surface above the ocean level at the close of the carboniferous
period, followed by the extensive denudation of the pal®ozoic
rocks, and the excavation of extensive valleys, which seems to
have been the- prevailing condition in the region now under
consideration during the Triassic and Jurassic periods.

The next occurrence in the order of succeeding events was the
partial filling of the valleys with clay, sand and gravel, and
the formation of the lowest bed of ancient soil beneath the
boulder clay. This was followed by a partial or entire submer-



DRIFT DEPOSITS OF ILLINOIS. 23

gence of the surface, and the accumulation of the sands, clays,
etc., that underlie the soil which occurs immediately beneath
the boulder clays. ) v
Then the surface was elevated and the marshy swamp soil
under these clays was formed. A second submergence then fol-
lowed and through the agencies of water currents and ice-floes,
the boulder clays were deposited. ,
This was followed by a partial elevation of the surface and
the prevalence of lacustrine conditions, resulting in the deposit
_of the loess, while the adjacent dry land was inhabited by now
extinct forms of mammalia, associated with some of those still
existing in the same region. This was followed by the final
emergence of the whole area, and the commencement of the ex-
isting order of things.
- The mammoth and mastodon were certainly coéval with spe-
cies of mammalia still existing in the Mississippi valley. This
fact has been clearly established by the collection of fossils made
by Mr. McAdams from the loess, and by the fossil bones found
between Illiopolis and Niantic, near the east line of Sangamon
county. At this locality beneath a black mucky surface soil
only four feet in depth; the remains of a mastodon consisting
of the jaws with the teeth intact, both tusks, and several of the
large bones were found associated with bones of the buffalo,
elk and deer, all embedded together in a bed of quicksand that
had probably once formed the bottom of a pool of water to
which these animals resorted, and in which they perished. The
writer was present during the disinterment of these remains,
and some of the small bones of the mastodon and all those of
the smaller animals except the antlers of the elk are now pre-
served in the cases of the State Museum of Natural History.
No well authenticated discovery of the remains of mammalia
in this State in beds older than the loess or modified drift, has
come to the knowledge of the writer, and in every case where
such finds have been reported, investigation has shown that
they were obtained from beds more recent than the boulder
clays. Isolated bones and teeth are often obtained from the
alluvial banks of the streams, but more frequently they occur
in the black peaty soil or subsoil of the marshes, in which they
seem to be better preserved than when buried elsewhere.
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In the early part of our investigations in Illinois and Iowa,
-the writer was inclined to accept the ‘“glacial theory,” as a prob-
able explanation of the conditions under which the boulder clays
were deposited, mainly in deference to the ability of its able
advocates, but later and more widely extended observation have
compelled its rejection as a reasonable or necessary explanation
of the phenomena presented, after a careful study of the super-
ficial deposits of this State. :

When the advocates of the “ice cap” theory are able to pre-
sent some tangible evidence of the former elevation of the
northern portion of the American- continent to the height of
several thousand feet above its present level, independent of
drift phenomena, or can point to some other plausible fact
going to show the prevalence of arctic conditions at a former
period over the temperate regions of North America, that theory
. may be generally accepted, but until then, it is but fair to
assume that diverse opinions will prevail in regard to the -
agencies by which the drift deposits of the Mississippi valley
were deposited. -

It has seemed probable to the writer that many of the advo-
cates of the ‘“ice cap” theory became converts to the theory
before commencing field investigation, and their researches were
consequently devoted to obtaining such facts as were believed
to have a favorable bearing upon the accepted theory. If they
have gone into the investigation of the drift phenomena of the
Mississippi valley entirely free from all preconceived ideas as to
its origin, it is a question whether either “glaciers” or an ‘‘ice
cap” would have been suggested as the most probable theory to
explain the phenomena of the drift, as it is distributed over the
vast plains of the northwest. '
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CHAPTER II.

ECONOMICAL GEOLOGY.

COAL.

Since the publication of Vol. VII, of these reports, numerous
experiments have been made for the development of our coal
resources, the great majority -of which have proved successtul.
Among the most notable failures were those made at Tuscola
in Douglas, and Sidney in Champaign counties.

Tuscola is situated some forty miles or more within the east-
ern border of the coal field, and also within the region supposed
to be underlaid by the upper coal measures, but, a boring made
there with the diamond drill to the depth of 792 feet, failed to
reveal the presence of coal, or any clearly defined strata be-
longing to the coal measures.

The drift deposits were found to be 186 feet thlek at the point
where the boring was made, and if beds belonging to the coal
measures were originally deposited there, they were removed by
erosion at the commencement of the drift period, and the first
layers of bed-rock encountered by the drill appeared to be of
Lower Carboniferous age. At the depth of 645 feet a white
crystalline limestone containing Favosites was encountered,
which undoubtedly belongs to the Devonian or Upper Silurian
formations.

The oblique fracture of the core taken from this boring, showed
that the limestones passed through, dip at an angle of about
20°, which would give an exaggerated thickness to the beds as
reported, and shows that this boring is on, or very near the.
center of the great anticlinal axis, which crosses northern Illi-
nois diagonally through the counties of Ogle and LaSalle, but
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is hidden in its southeastern extension by the superincumbent
deposits of drift material. The following is a copy of the record
of this boring:

. Ft. In
1. Superficial dePosits v.ovvriiiiiiiiiiiiii i i e 186
2 BANAY ShAlO. ittt i e e e 7
T TG 1) - NN 4
4o GTreen SRALG ci.vivi ittt e e 20 7
LT & G 5 <IN 4
L T3 4o £ 4 - 46 1
B 0703 1 =4 103 44 1) 2 - S 6 6
8. Sandstone with DIUe DANAS......uuiiiiiiiiiiiiiiiiiiiii i e reeaees 14
9. Shale........ceeunnns B PP 18 1
10. S0apStone-(Clay SRale). . ...eiit ittt i i it i e i i e 15
B DR~ T £ 1= N 20
b T T =1 17 (= 10
13. Clay shale. ....ooovviiniiiiiiiiiiniiiiiiniieneinnnn.s et ereeeaer e, 42 6
B T T 1 < 6
B ST 0] =) 0¥ [ 9
16. Slate and shale. .......ooiiiiiiiiiii i i i et e 101 6
17, BlaCK 8hale. . oot e e e ae e 12 6
18, TAINOSTOIIO. ve s trervnenrnenenerseenenaaserareresenenaneanaaseneneneesareres ST 140
19. White sandstone........ccovviiiiiiiiiiiiii i it i e i e 20

There is probably a considerable area along the line of the
above mentioned axis extending through the counties of Livings-
ton, Ford, Champaign and Douglas, that is colored as coal
measures on the map, wheré no valuable deposit of coal will be
found, such deposits having been removed by erosion if they
formerly existed over this axis as seems probable, but the
boundaries and extent of this barren area, can only be deter-
mined by the drill, or artificial excavations, as there are no
natural outcrops that will help to define its extent. There are
hundreds of square miles in this portion of the state, where
there are no natural exposures of the bed rock, and consequently
no definite knowledge in regard to the character of the under-
lying formations can be obtained by surface explorations, the
banks of the water courses revealing nothing but the upper
portion of the drift deposits.

Sidney in Champaign’ county, is about fifteen miles north, and
twelve miles east of Tuscola, and is probably on the eastern
side of the axis. In the published record of the boring there,
four coal seams were reported in a total depth of 256 feet, the
lower seam six feet in thickness, and the others ten, twenty and
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twelve inches respectively. This boring was made with an ordi-
nary drill, and on sinking a shaft it was found that the six foot
seam of coal reported in the boring, proved to be mainly a
bituminous shale.

If the Diamond drill had been used the expense of sinking a
shaft might have been avoided. The following record of this
boring was furnished and sworn to by Mr. E. Robbins, the con-
tractor in charge of the work: ’ '

Y0 : 15
20 L= ) 3 18
L6 3 4 5§« 5
Yellow hardpan. ....oooiiniiiiiiiiiii i i ittt e e e res e rsrreanaaas 15
Coarse sand and Gravel. ......oiiiiiiiiiiiii ittt it i i it reaneeas 5

S OPNS T

L0707 R

15. Sandstone ..
16. Hard shale .

At Urbana and Champaign, borings have been made for coal
and favorable results reported, but all attemps to carry a shaft
down through the water-bearing sand and gravel beds of the
drift, have hitherto been unsuccessful.

The following beds of drift were encountered in attempting to
sink a coal shaft at Champaign, the details of which were pub-
lished in the report of Prof. Frank H. Bradley on the geology
of this county in Vol. IV, page 272 of these reports. :

Feet.
1. Soil, clay and quicksand.......ccvueiiriitiieritiiii e ittt it iiirer e, 17
2. Red and DIUG Clay...uuueuuuunuii i iiiitiiieiteitet et tettreereetorstesansonsensoenannes 73
3. Peaby S00L.iiiviiiiiuiiiiiii i e et e et e eaaes 2
T 5 ) < T RN 9
5. Boft yellow clay .....oovvvviiiiiiiniiiiannn et retreeeet e serserasstarattrssninanterresans 9
LT - T PPN 3
R ) 1 0y 2 N 7
8. Quicksand and Gravel ...........cocoeiiriiiiiitiiiiiie i 59
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In discussing the character of the drift deposits of this county
Prof. Bradley says: ‘“The purity of the white water-bearing
quicksand which underlies the drift calls to mind the character
of the St. Peters sandstone at its outcrop in LaSalle county,
in which region it supplies several large artesian wells. The
southern continuation of the anticlinal axis which brings this
rock to the surface at that point, would pass not far from
Champaign; and it is altogether probable that the aforesaid
quicksand is really a part of the disintegrated outcrop of that
bed distributed over the bottom of the ancient channel* which
must have exposed it at some point in this region.”

How far south this axis extends is a point as yet undeter-
mined, and its effect upon the productive coal measures in the
counties lying to the southeast of Douglas can only be deter-
mined by the drill, or the more expensive method of shafting.
If it extends to the Wabash river it would cross that stream in
the vicinity of Vincennes.

The record of the following borings in Livingston county were
furnished by D. R. Morgan, Esq., of Strawn.

Boring at the lumber yard in Strawn by H. Clarke.

No. Ft. In.
TR 1 3
F 2 5 - 1
b T Y1 (0 ) 3
N 53 L L : 17
5. Sand and gravel With Water.......cvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiienees 10
6. Light Drown Clay......eiiiuineireiiiire ittt iien it et eraaiaeens 20
B = X5 6 T « 2
8. C0ATSE GIaAVel. .. .iiviure ettt ettt etetiteeettenstetarateetteensaetenanansens 8
9, BIOWD Clay.ocuun ittt it i e e aaeay 14
J0. BlIUL Clay .. eeue ittt e e e 9 6
11. Sandstone......... N 8
12, Clay ShAle...oci ittt ittt et arae e ettt 13
S 0o 2 6
B T 11 : 1 3 6
L0} 7 G (=Y ¢ P 114 6

Another boring near the section house west of the creek gave
the following result:

No Ft. In
R 7 1 3
BT € 5 2y 2

* For further remarks on this ancient channel the reader is referred to the preced-
ing chapter, page 11, and also to page 273 of vol. iv, of these reports.
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No Ft. In.
b 31 0l T RN 7
4. Gravel With Water......ooovviiiiiiiii ittt it e eaaas C2
5. Blue clay . 7 6
LT 25 o) g s YT N 17
7. 8Band With Water......ooueieit it e e s 3 6
8. Brown clay 8
e 070 T T =q - - N 2

10. Brown clay and sand 8
11. Sandstone and clay 4
12. Limestone (boulder) ...........uvvueiuuiuiiiuriiiiiniiiinenns 0 3
13. Hard brown clay e 12
14. Soft blue clay................. 2
15. Hard blue clay shale 25
16. Sandstone and shale......... 11
17. Dark clay shale............... 8
18. Coal......coevveiinnnn, 2 9
19. Fireclay ............. 2 3
B 0 F = 4T ) L 2
Total QDI .ottt e 129 3

A boring at Cullom near the eastern line of the county made
by Mr. Bennett Reeder for the Livingston county Coal Pros-
pecting Company gave the following result:

No.

-
w0
=}
=,
=

Yellow clay
53 0 Tc T PP

Blue clay e
Sold gray silb......oiiiiinii i e
BIUe Dard Dam ....oouuiii ittt it it ey
Sand.....oooovvinnnnn

PPN SO 0N

=
B

o
L

Brown hardDamn........cooeui ittt i i e e e
Hardpan and Silt........cooiiiiiiiiiiiiiiiii i i e

e e
SERER

P TR R -G Y - T3
Clay shale
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The boring at Strawn in the south eastern part of the county
failed to find a workable seam of coal, as shown by the follow-
ing copy of the record. The boring was made by Mr. Bennett
Reeder: ’ .

No. Ft. In

D 1 1 2

2, Sand and Clay ......coiiiiiiii i e e e e 6

8. Gray hardpan........oooiuiiiiiiiiiiiii ittt e i i e e 2

S 1 U= T 4T s ¢ ¢ 9

5. Sand........c.ee... 0 8

6. Blue hardpan................... 17 10

7. Sand and gravel with water .. 7 6

8. Blue hardpan................. 17

9. Brown hardpan...............c.coevnes .. 16

10. Sand and Gravel..........eveirtiietiiertiitrteeatatiiiioiiiiiiiiiiieiiiiiiitiiieanis 1

11, Brown BardDam. .. ... .eeseiiiionieiiiiiiiiiiiiiietitiieieetteririetireratiaers 3

12. Sandy shale and SandStONe ........vviinriirieriireereenneeetreseessesnsireeeaenns 23

B R 00 ¥ 12

B T T =Y 17 O 6

15, PInK Shale....oouuiiieiuiiiiiiiiiiii ittt i i s 29

16, BIUG SRALO. .. ttiiiiiiit it e e rr e eaas 10

17. Sandstone hard and Soft........cooiiiiiiiiiiiiiii i i e 17

18. Clay shale With Iron Pyrites.....ccveiiiiiiiiiiiiiiiiiiiiiiitiieietieresrneanans 8

B L T T =) T L Y PP 20

20, Dark Clay Shale ...cviiiiuir it eiiietieiiinetnnierieiteniocoereiottetateeteasansenins 4 7

22 DR 1o Y 1 2

22. Bluish gray clay shale ......cociiiiiiiiiiiiiiiiiiiiiiiiiiiii ittt e eeas 7

23. Reddish Drown Clay SHale...........eeeurernerneennreneennenermneennenseineennesnes 5

DB T £ o3 ¢ T 23 3

D2 T Y =Y 1V (= 12

26. Bluish gray clay Shale.......ocivieieriiiieietiiriiereerrenietinensssseseneseseses 2
TOtAl AEDER vttt e e eaas 302

The boring at Saunemin in 1882 opposite the hotel, was not
carried deep enough to reach the workable coal, which at that
point is 373 feet below the surface, while the boring was only
carried to the depth of 250 feet. There is probably but one
workable coal in the eastern portion of the county, which is
No. 2 of the general section. 1t is the equivalent of the lowest
seam in the shafts in LaSalle county, and is the one mainly
worked in Grundy county, and the southwestern portion of Will
and the northwestern township in Kankakee counties.

A boring made at Forest since the foregoing pages were
written, the details of which were furnished by Carmon Bros.,
found a coal seam, probably No. 2 of the general section, at a
depth of about 214 feet below the surface. The following details
were furnished by the parties above named:
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B0 o h ) g - 110
Sandstone (boulder ?) 1

Total depth

A boring made in Livingston county by Mr. B. Reeder, at Saune-
min reached a three foot six inch coal seam, probably No. 2 of
the general section, at a depth of 373 feet, 3 inches.

The following record of the Saunemin boring was furnished
by the Hon. Charles Ridgely of Springfield:

No.

L BIack S0Il ciieriuiiiiiiiiiiiii i i e

2. Yellow clay..

8. Blue clay.............

4. Sand and gravel

5. Blue clay

6. Sand ...........

7. Blue clay

8. Gravelly clay......cvevveevieeenainnnnes

9. Blue clay

B L - s Y e 4

T1. BIUG hardpamn.....ooovviiiiiiiiiitineniitiieetititiiieienteeeereeeeneienenenenenennnens 28 6

12. Brown hardpan 3

13. Blue hardpan .................... e et e e et cereaa et etaeeaas e aratee sty 26

BB T £1 05 4 U 13 6

15. Sandy clay 9

16. Sand and gravel With Water .....oooii i i i it et 1

B 0 52 - 3 U= SN 54 6

18. Alternating sandy and clay shales........... e 6

B T O] 5 =Y ¥ ) - S 2

R 00T =1 1 Y 1 6

21. Fire clay 2

22, Clay SRAlO. .t e e e e e 8 6

23. Alternations of sandy and clay shales............ocoiiiiiiiiiiiiiiiinniiiveennanns 6

24. Sandy shale 8.

D T 03 -0 ) 1T ) - Y 2

T 10T ) 41 PSS 3

27. Sandy shale 3 6

28. Hard standstone 1 3

29. Sandy shale . 3

30. Clay shale...... 13

3l. Coal, No.2............. . 3 6
Total depth 3713 8

If Nos. 15 and 16 of this boring are sand, clay and gravel, as
reported, underlying sandstone, it must be located on the
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border of one of the ancient valleys which are by no means un-
common beneath the drift, and the sandstone, No. 14, formed a
projecting ledge, from beneath which the strata had been removed
by the denuding agencies of the drift period, and replaced by
drift deposits. The drift is here one hundred and sixty feet in
thickness, and forms twelve distinet beds between the surface
soil and the sandstone.

The thickness of the coal and the character of the roof, leads
to the conclusion that the coal found here is No. 2 of the gen-
eral section, which is the lowest workable bed developed on the
north-eastern borders of the coal area.

Mr. T. 8. Cummins of Gardner, who has been engaged in pros-
pecting for coal in the northeastern portion of the Illinois coal
field, has very kindly furnished me with the following short
account as the result of his observations in that portion of
the coal area:

“GARDNER, ILL., Jan. 12, 1883.
Prof. A. H. Worthen:

“DEAR Sir:—I have read with interest your Economical Geol-
ogy of the State, especially that part of it relating to the county
in which I reside, and where it has been my privilege to do a
great deal of prospecting for coal, and boring for water, from
which I have gleaned facts which may be of use to you in de-
termining where the seam of coal in the Wilson shaft belongs,
which I believe to be identical with that found on the lower
Au Sable in Sec. 19. The principal characteristic of this seam
is its black shale covering. It overlies the main seam, and is
separated from it by sandstone and argillaceous shales aggre-
gating 70 to 80 feet in thickness, except near the outcrop
to the north and east, where the rocks between get thinner, and
the seams of coal come closer together. I have bored through
both seams south and west of the Wilson shaft, in South Grove
township, Livingston county, on the farms of Messrs. Clover,
Eldred and Pratt. The drift in that neighborhood was about
100 feet, then four feet of black slate, then the coal about 2
feet 6 inches. The other seam is 75 feet lower and 3 feet thick.
I have traced it from this point to within a half mile of Brace-
ville, where it is found in a well south of the old Augustine
shaft at a depth of 48 feet. I also found it on the south line of
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Braceville township, sec. 35. I found only 14 inches af coal at
this point at a depth of 65 feet. At the same point we got 3
feet 4 inches of coal at a depth of 146 feet. On sec. 19 in Essex
township, Kankakee county, north and east of the Wilson shalft,
the upper seam is found at a depth between forty and fifty feet.
This is its eastern boundary, and as the strata rise rapidly to
the eastward, both seams crop out within a short distance from
each other. The upper seam is best developed on sections 13,
24 and 25 in Greenfield township. On sec. 25, and on the farm
of Mr. Savage a little southwest of the Wilson shaft, the depth
is 106 feet; at the shaft on sec. 24, 80 feet; on 13 near: the
center, 80 feet, and north about 80 rods from the east line of
the township, 69 feet, and on sec. 12 only between 40 and 50
feet. I have found it as far north as sec. 4, Felix township,
and the main seam below it, and so you will see that although
it is not a general deposit, it is distinct from the main coal and
belongs above it, as I have demonstrated.

Hoping this information may be of some use to you, I remain,

Respectiully yours,
T. S. CuMMINs.”

The upper coal described by Mr. Cummins, is no doubt identi-
cal with that which outcrops on Waupecan creek in Grundy
county, and was referred to No. 8 of the Illinois section. Owing
to the irregularity in the development of coal seams on the
northern and northeastern borders of the coal field, the exact
position to which this seam should be assigned is somewhat
problematical, and it may represent a higher coal than No. 3,
and the character of its roof and its distance from the lower
seam, which evidently increases away from the border of the
field, render its identity with coal No. 5 of the LaSalle section
not improbable. '

The boring at Clinton, made with the dtamond drill, probably
penetrated to the base of the coal measures, and passed through
352 feet of drift, showing that Clinton is located above one of
the ancient valleys, by which the surface of the state was in-
tersected anterior to the accumulation of drift material. The
following is a detailed copy of the record of this boring: '

—4
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[} . Ft.
Surface soil.......cocviiiiiiiii i e et 5

PONS T A

ot ekt ek
L Al

-
—~

Clay and gravel ...
Quicksand .........
Sand and gravel...
Coarse gravel .........cooviiiiiiiiiiien..

. Gravelly hardpan
Quicksand ......ovviiiiiiii i
Sand and clay........coooiiiiniiiiiiiinen

This is probably the same valley described in the foregoing
chapter, which was traced by Prof. Bradley into Champaign
county from whence its course was apparently west through
DeWitt, and thence northwardly through McLean county where
it was again penetrated in the Bloomington coal shafts.

The following strata of coal measure rocks were passed
through in the Clinton boring.

No.

BT = ] £ 2

3. Limestone .

4. Fire clay .........

5. Gray shale

6. Red and gray shale............... 10

7. Gray shale............c..covvvennn

8. Sandstone.................

9. Gray shale.....................

Dark shale..

10. Gray shale ..

o oo 88 ¢

©w @

12. Coal and slate ..........
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Ft. In,

18. Fireclay ....ccoovvvvvnniniennnnnnn, et ettt ettt aaas 7 3
R T b 1= o T 22
15. Sandstone . 6
16. Gray clay shale................... veen 1n
17. Sandstone..................ceunee. n
18. Gray shale ............... 8
19. Black slate and coal............ 3
20, Limestone......... veeeviieeren.. 7
21. Sandstone................. . 19
22. Gray shale 10
23. Black slate 3
24, Black slate and coal 4
25. Gray shale 15
26. Sandstone..... 50
27. Gray shale .... 14
28. Black slate 2
29. Gray shale 5
30. Sandstone 23
31. Gray shale..... 21
82. Black slate.... 3
83, Coal.....oovviiiiiiiiiiiiiiiiiinn, 1
84. Black slate and trace of coal . 2
85, QGray clay shale................. 8
86, Coal..vviiiiiiiiiiiiiiiiiiiiiin, 1
87. Black slate and trace of coal........ 3
88. Gray shale....... e 16
39, Hard impure limestone..............coeevvuenis S, e, 1
40, Hard sandstone 3
41. Gray shale............. 5
42, BIACK SlATO ..t uuivireiiiiii it e et te e e e, 8
43, BandStONe ....covvviiiiiiiiiiiniiiiiiiiitiiiiiiii e, N 10
44, Gray shale 3
45. Black slate 2
46. Gray shale 8
47. Sandy shale.... 1
48. Gray shale 9
49, Hard Hmestone. .....o.cvviiiiiiiiiiniiiniiinitiniieneerieeiseeersenosossseeiensnnens 1
50. Hard sandstone... et e ee e e te e e ee et e e e s es 2
Bl. Dark Shale . ...coicuu it i i i i et e ae e 3
52. Gray shale................ooeen et aeee ittt ettt st e tee e et areran et aae e raeeaane 3
53. Sandy shale. P PPN 3
54, Sandstone.... et rete e s reee e e e e et aeaaaaas 6
55. Black slate with trace of coal Ceereeeeeeeiaas 2
56. Gray shale..... et eeee heeeae et eee et e et e aete e et ea e et teaaeatteneenanenraeene 82
57. Coal.......... e 1
58. Gray shale..............ooevue et e e aaas 10
59. Sandstone and shale.........cccvvviiiiiiiiiiieieinans ettt rereere e arreearaaaeae 25

Thickness of COal MEASUIES «....uvvivirertirreiietentiennsnssieeniieseneeenns 587 9
Total depth of DOring ......covvviviiiiiiiii e i s 942

Another boring made previous to the one given above, located
just north of the town, and carried to the depth of 539 feet,

encountered only 270 feet of drift, showing that this deposit
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had increased in thickness about 70 feet in a distance of about
half a mile, the increased depth being in a southerly direction.
This would indicate that Clinton is located near the northern
slope of this ancient valley.

I am inclined to regard the 2 feet 9 inches coal reported in
this boring (No. 11) as probably the equivalent of the upper
workable seam in the Bloomington shaft, and also of that in
the shafts at. Lincoln, Mt. Pulaski, and Decatur, and if so, it
is much thinner at Clinton than at the points above named.
Nos. 83 to 37 inclusive, represent a lower seam, that may be
equivalent to Nos. 2 or 8 of the general section, and No. 57
may be regarded as No. 1.

After the publication of Vol. VII, the proprietors of the coal
shaft at Mattoon put down a boring with the diamond drill to
the depth of 203 feet, which probably reached the bottom of
the coal measures. :

For a detailed report of this boring, I am indebted to Walton
Rutledge, Esq. Commencing below the coal in the shaft, which
has been referred to coal seam No. 2 of the general section, the
details of the boring are as follows:

Ft. In

R - T ) 2 15
F R 5 0 1 ) 70
8. BlACK SIate .iuiieiiiiii i i i i e e e 1
S 7o ) 1 8
5T =T c) .2 3 4
LT 07 =Y 0¥ 1< 4
R 0o Y 0 4
LT Y s T 61 - 2 O 1 8
TN 7Y =Y ¥ (< 12
10. Hard sand TOCK.......eveveereereneeienneneenennns et aa e, 4
B TR T 0 =) 1T 1 27
12. Dark shale .....coooovvviiiiiiieiniinnes i ettt e et et et e e aee e eaaaeeteeaanns 45
13, BIACK SIALE . vieeennet ittt ittt ittt ittt rie ettt anaas 9
14, Dark green Shale......vuveiiiriniietiiiiiiiieittiiiirietereiitsiersneresasssioerenes 6
B L5 T 44T 0 ¢ =TS 3

TOtAl thICKIIESS 1 ettt eeurnietentunseettenniietteenneseeruieeseressessennnnsonss 203

This, added to the 800 feet of coal measures passed through
in the shaft, gives a total of about one thousand feet, and rep-
resents probably about three-fourths of the entire thickness of
the coal measures in this State. Nos. 4 and 7 of the above
record represent probably coal No. 1, which is often a double
seam, and the limestone at the bottom belongs to the Lower
Carboniferous formation.
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A shaft at Smithboro, in Bond county, passed through two

of the main coal seams in a depth of 498 feet, and a boring

“carried down from the bottom of the shaft reported another

seam about forty-five feet below the lower seam in the shaft.
The following is a copy in detail of the strata passed through
in this shaft:

In.
1o Boil @nd Clay cvovvnii i i e 15
2. Hardpan................ 60
3. Blueclay ................ 10
4. Hardpan. ...... 10
5. Limestone.............. 6
6. Light colored shale 12
7. Sandstone ............cooiiiiiiiiiiiiiiien 12
8. Dark slaty shale ....... 23
9. Very hard limestone .. 2 6
10. Black slate.............. 2
11.- Coal, No. 9 ......c.uue 1
12. Light yellow shale..... 30
13. Dark shale ....... 17
14. Coal, No. 8.... 1
15. Slate, ¢ . 1
16. Coal, “° ............. .. 1
17. Shale andslate.............ccooeiviniinn 62
18. Hard sandstone with salt water....................... 100
19. Red shale. ............. 8
20. Clay shale.............. .. 2
21, Sandstone...............ooeinues 16
b T ) ¢ V- [ 31
23. Limestone alternating with shale ........cooiiiiiiiiiiiiiii ittt i, 12
24. Shale, broken coal and fragments of sandstone; horizon of coal No. 7........ 7
25, Brown fIre Clay. veeieeiiniiiiiiiiiiiiieiiie ittt iiie ittt teaieaaaas 2
26. Light shale..... 8
27. Black slate . 4
28, LAINESEOMO. v v vvtii ittt ettt s 4
29. Hard caleareous shale................... 4
30. Band of concretionary iron stone 1
31. Coal, No. 6 5 4
32, Fireclay................ 2 6
33, Gray limestone.......cooviviiiiiiiiiiiiiiiiiiiiii i i e 9
E 2 N 0 73 Q= 4 )L N 3
35, Fire clay 4
B2 551 = 105 3 0 4
37. Coal, No.5........... L 4 6
3TN V= ) 12 R 2
L oY =Y G =1 o] 1 « N e, 498 10

The band of concretionary iron stone in the roof of coal No.

6, varies in thickness from six to twelve inches, and if the
quantity was sufficient to justify its exploitation, it would be
valuable for the production of iron. No. 24 seems to represent
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the horizon of another coal, which had been broken up and re-
deposited along with the bituminous shale and sandstone with
which it was associated, and it probably represents the horizon
of coal No. 7 of the general section. Coal No. 6 is the seam
being worked here at this time, and it affords a product of fair
quality. A heavy flow of salt water issues from the white sand-
stone No. 18, which is here a hundred feet in thickness.

A boring at Greenville, the county seat of Bond county, re-
ported five and a half feet of coal at a depth of 488 feet from
the surface. At this point the drift was found to be 200 feet in
thickness, consisting largely of sand and gravel with so great
an amount of water percolating through it that the parties in-
terested were deterred from attempting to sink a shaft for the
present. For the following record of this boring I am indebted
to the Hon. J. P. Slade of Greenville:

Ft. In
1. Surface clay and S80Il ......coiviiiiiiiiiiiiiiiiii e 10
5 T 5 0 1o B C) 3 20
F A O10T: = T I - 5 Vi N 10
L T € 5 U [N e 20
LT 0703 1 Y=3 U3 ' T3 7= ]
6. Olay and Sand.........ooveiiiiiiiiiiiiii i e e SUPON 20
28~ 8
8. Light colored clay and 8and ...........cvvvviiiiiiiiiiniiiiiiiiiiiiiii i 8
9. ‘Dark colored clay and BANA.........coveiruirrierieareererieiieene i 18
10, Gray HINeStOIIO. ...ireenereetnunetieeeunatt ettt eertnniertessnessessnasieeennnnes ! 5
11, Hard Dlack Slate...ceuunieeiinein it itiaee et iiiae ettt 5
12, Light and dark ShaleS.........ccuvvernieinetiriiirieitiriiiiiiteeiiiiiereeinneaes b4
13. Sandstone and sandy shale. ........c.c.oovviiiiiiiiiiiiiiiiiiiii e 99
D T R ] T3 1 L 17
15, SaNAY SHALE ,..euviviiittteei i i e i it i ettt en 5
BT 0 o 1 Y- ) 27
B 55T o)+ L 1
18. Clayshale..... ................ ettt eeeeee et a e 5
19.. Limestone.................... e e e e e e eh e eraeer et eenees 9
20. Clay shale and green Clay..........covvvvieiiiiiiiiinriiiiineeireniiiaeenes 10
D TR 373 B 1131 5
22, Clay and sandy ShAIeS........coviieriiiiiiivuiriiiiiiittiitieetiiiiariiaiaeees 10
23, Limestone................ e et e eetae e et en e taa e areear e 3
24, Clay 8hale.........coviiiiiiiiiiiiiiiiiiiiiiiieinenas e e 4
Fo T 14 =1 03 4 L S 2

DT 07 Y: S 5 6
D7 3 Y ¥ - T 7

Total AePth co.n. it e e e 500 6

It is probable the coal seam at the bottom of this boring is
No. 6, and the stratum numbered 21, which is described in the
record as a black fault, represents the horizon of coal No. 7.
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Greenville is undoubtedly located upon the line of one of the
ancient valleys that were excavated either at the commence-
ment of the drift period, or during the elevation of the surface
above the carboniferous sea beneath which the coal measure
rocks were formed, and by comparing the boring at Greenville
with the shaft at Smithboro, we find the ancient valley attained
a depth of about one hundred feet more at Greenville than at
the latter point. A notable feature of the drift at Greenville, is
the great amount of sand and gravel which it contains, and
the small amount of clay. The 90 feet described as conglom-
erate by the men in charge of the boring, was probably a bed of
gravel, cemented either with ferruginous or calcareous material
such as may be frequently observed in surface outcrops of the
drift deposits.

The coal shaft at Sorento, in Bond county, at a depth of 373
feet, penetrated a coal seam 8 feet in thickness. For the fol-
lowing copy of the record I am indebted to Mr. Walton Rut-
ledge the mine inspector of that district:

No. Ft.
1. Soilandelay......cooevvunnnnnnnnnn, e et e e et et e bttt ettt aae e, 17
PR 0103 ¥+ (0% 11 T-) - - 28
F I ) -5 1T ) (- N 20
T 7 oY= 4 7o) - 3 1
LT ] = 4 U 4
6. Light gray Hmestone............coooviiiiiiiiiiiiniiriinenennns e re et e, 20
7. Light limestone and chert... 8
8. Fire Clay....cociiiiiiiiiiiiiii i e i e 1
9. BlaCK Slate. ...ttt e, 3
10. Clay Bhale..cooieiiii it it e e e i, 20
Lo Red Shale .ottt e et e e aas 5
B o ¥ 1
13, FHIe ClaY . e ot o e e e e 2
14, Brown Shale .....ouiiiniiii i i i e i e e, 30
15. Light shale.......coooiiiiiiiiiii it i i et i e rreeiraraeee, o 12
) L 03 F: 5 = T L P et ieeieniaeias 10
17. Magnesian Hmestone ... ...t it i e, 5 .
B LT 0 ) T )L s 20
19, Brown Shale..... ..ottt i i e e et e 56
b R 5 1 =) 1 : ) - S N 65

Note.—The sections of drift reported in connection with the coal shafts and
borings given in this chapter, were mainly obtained after the preceding chapter was
written, and tend to confirm the position hitherto assumed in regard to the origin of
the drift beds, and demonstrate very clearly to the mind of the writer, that they are
not the accumulations of land ice, but are largely if not wholly due to aqueous agencies.
—A.H. W,
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No. Ft.
21. Fire clay ...... 8
22, Light shale............. 2
23. Light hard limestone . . 9
24. Fire clay and slate....... 1
8

20

401

The boring made at Sorento previous to sinking the shaft
was carried to the depth of 612 feet without finding any other
seam of coal of practical value. The following beds were passed
through by the drill below the bottom of the shaft, as pub-
lished in the Greenville Sun:

No. ' Ft
1. Light shale..................... et b e teteete et e a s et e et et e aeetae st eratrenieanas 20
2. Clay shale........ooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii ettt iiie s ieees B0
3. Hard Hmestone. .. .oouuuirii it i i i ees O 4
T~ T 20
B. Brown Shale......ooiiiiiiii i i et 18
6. Limestone.................... 1
7. Sandy shale and sandstone 52
8. Coal blossom? ..............

9.

10.

11.

Although Sorento and Smithboro are but a few miles apart
there is a marked change in the character of the beds encount-
ered in the two shafts at these points. At Smithboro three
seams of coal were found in a depth of 537)% feet while at
Sorento a single seam only was encountered in a depth of 612
feet. Such sudden changes in the character of the strata are
not of common occurrence in the Illinois coal field, though they
have been rarely encountered at other localities. _

Three coal shafts were commenced without a preliminary bor-
ing in Marion county, and all have been prosecuted to a suc-
cessful issue; one at Kinmundy, and the others at Odin and
Salem respectively. The shaft at Kinmundy, although the
deepest of the three, was the first completed, reaching the hori-
zon of coal No. 6 at the depth of 869 feet. The seam at this
, point was found to be divided by a parting of shale and lime-
stone about seven feet in thickness, the upper division of the
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seam having a thickness of two feet two .inches, and the lower
of four feet two inches of good coal, while at Odin it is a solid
seam of nearly seven feet in thickness.

The record of the Kinmundy shaft was very accurately kept
by the gentleman in charge of the work, and it is a very im-
portant one, as it gives more than two hundred feet of upper
coal measure strata not found at Odin or Sandoval. This is
in part due to the greater elevation of the surface at Kinmundy,
which aecording to the railroad level is 96 feet above Sandoval,
and in part to the absence of the heavy deposit of drift, which
was found-both at Sandoval and Odm and to the easterly dip
of the strata.

The following is a slightly condensed copy of the record of
the Kinmundy shaft. -

No. "~ Ft. In.
1. S0il 8N DIOWI ClBY .. etvieeiiittitiiiiiiiettieiaruereetrsssnienesssrananssns
2. Sandstone and shale...........ocvvvviiiiieniinnnns Cereeeeeanes Ceeeeeenaee Cerreanees
3. Pebbly HMeStONe.......cvvevenrreereernenennnsn etererreriirneentnrraeonirreren
4, Black 81ate.......cooeveinniiiiriiiineiinens

5. Coal, No. 15
6. Fireclay..............
7. Gray shale
8. Black slate
9. Coal, No. 14

8D ¥ 4 Ot

18. Bituminous Hmestone...........coevevvvviiiiiiiiiiiiinnin, F N .
14, Coal, NO. 18 ..covviiiviiinirnniniiiiiiiiiienen, g
15. Limestone and black shale

B2 0) T8 T L
18. Gray and black shales with bands of limestone.............oceeveieiiniiinnnn.
19, Black slate

L T 1 Y 2

3

3 0

D i =Y ) N 2
27. Shale and 8andStONe .........vviiiiiiineirt ittt ittt it aaeaaas 66 6

6o ) T s T 1T s e reeeerenaeeraraaaees 0

4

3

33. Black shale with 2 inch coal No.9....... beveesrearesterrtsrettiotansessstsstrettns 2
84, Pebbly fIre CIAY «oovovnrurrererernsnnnnerrsrserennnersssreasnrserssnssasecsssastnseees 5

—5
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35. Sandstone and shale........ .

36. Pebbly limestone,......... . 2 1

37. Bituminous shale and % inch coal 2

BT I N 5

39, Sandstone and BhAle. .......oveuiiiiiiiiiiriiiiiiiiiiie e it e aaees 69

40. Black shale ............. 0 10

41. Coal, No. 8......... 0 7

42, Fire clay.....cicoievvrniiieiirnnnreeeinnninnens 2

43. Limestone, sandstone and fire clay 8 6

44, Blue 8hale.........coceiiiiiniiiiioniiininns 4 2

45, LIMOSEONO. .. ouvuiiit ittt et e e 21 6

T - I - 2

47. Green shale................. ‘ 1 6

48. Pebbly limestone . 6

49. Sandstone andshale. ............cocvvvviiiiiiiiniann, eeerivesessestetatninnaeenes 84 2

50. Coal, NO. 7 cecvivvvirnnnnnnnn. et ettt teeee et iaeae ettt aeanans 2

53 PO - PN 11

52. Sandstone and shale..........ccceviieiiivieniiiiiiiiiinnnn, 30

53 T 0 1 RN 2 2

[ T 3 T Y1 F: ) LT O P 3

55, Hard dark gray Hmestone .........ccviiiiiiiieiiiiiiiieriiaeiieerasnnreennsrenennens 4

56. Coal. e.o.ooveviiiiiiinnn PPN 4
b0 72 I T3 ¢ 1+ O O 89 7

"The limestone and shale parting in the coal at Kinmundy, is
a feature that I have observed nowhere else in the state. It is
probably a local development only, and may wedge out in some
direction in a short distance. In whatever direction the coal
‘thickens as the work of exploitation progresses, it should be
followed, with the expectation that the two divisions will gradu-
ally approach each. other by the thinning out of the stony
parting until they finally come together.

A boring to the depth of about 130 feet from the bottom of
the shaft, reported only one seam of coal about eighteen inches
thick about seventy feet below the main coal.

An analysis of two samples of coal from the Kinmundy shaft,
by Prof. Barrett of the University of Illinois, gave the following
result:

FIRST SAMPLE. SECOND SAMPLE.
Ash. ........ e 1258 ASh.....iiiiiiiiiiiiiie e 1313
Moisture. ......coevvevennnnnn. PR 8.40 Moisture ........coceveniiinnninnnn. 8.2
Fixed carbon...........ioevieieennnn 48.04 Fixed carbon...........coceeuvnnnnn. 48.66
Volatile matter...................... 30.26  Volatile matter...................... 30.03
: 99.24 100,04
Per cent. of sulphur incoal................... e 2.85

Per cent. of sulphur in coke ..........c.vvvees e N . 0,97
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The following copy of the record of the Odin shaft will be of
interest for comparisqn; ‘

8D X0 = D

Ft. In,
1. Drift clay and gravel...........ccocviiiiiiiiiiiiiiiiiiiiiin, rrerereieieieeeeaaas 100
2. Nodular shale..........ccovvvviiiiiiiiiiiinninann, e ererererete e, 13
8. €08l NO.12uuuiiiiniiiiiiiiniiiiiii it e e e ar e R e .09
4. Shale and flreclay......coveiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin Ceveeernes prereraanes . 3
5. Coal and black shale.................... YN e pervereraneaaas 310
6. Shale and flre €lay. «..ovevvernreenrrerniionenenaeaines eieras et . 14 6
R 0 1Y R T e 0 7
8. Sandy shale and SandStONe . c...vvieireiriiiiiiirieirererertserecesanrassasesasnns 20
9. Blue clay and fire elay ........cocoviinnnns 12 6
10. Cale. sandstone, fossiliferous.. 8
11, Blue shale......ocvviiiiiiiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiniiiionn 3
712, Coal (10Cal) ....vvviviiiiiiiriiiiiinnians R 0 2
18, IO ClAY . ceiiiniiienieeieneeeeetareseetnnenaasseesssessssssnsesecantosossnnsnsescses 0 6
14. Sandy shale. ... e 1402
b LT 75T R o 0 (1 0 7
16. Sandy and arg. shales ..............c.oeeuee . ] 63
17. Limestone (Shoal Oreek) .........uueeeetiunieiiiiiiariiiiorinstssaseesseesssaenan 10
18. Black slate and 2 in. coal, No. 9 3 2
19. Fire clay............ et e et e e e et e te e res 5
20. Sandstone and shale.................... e PN 5 6
21. Blue shale with limestone bands 1 10
2. Fire clay.....cocovvviviiinininiiininiiiiiiiinnen. 5
23, Slate and Hmestone ...............co.eeviiienininad 8
24, ClAY ShAle..euerniiiieniieieteerneeieein et eeaaanaas e .10
T T 0 F=1 705 T 63
26. Blue shale...................... 28
27. Nodular black shale 7
28, Coal, NO. 8 .oovveririiiiinieinninnnennes Crieeranens N 0 10
D T O 1Y) 2 2 6
30. Sandstone and shals 17
81. Pebbly shale and fire Clay.......ooeieiiuiiiiiiieiiieiireerioiierrreneieresenneanens 11
32, Limestone, partly hard 14
33. Blue shale. ........ feeriieeea, e, 10
B4, COA (I0CAD). c.cvvetenttiiniesiientenneneeniaecestaenseanaesssassnnersotsasnsesennnnen 1
35. Fire clay and shale .......c.ccvvviiniiiiniiiiiereiiiaiierieensieernenssesresasseecenes 10
36. Coal, No. 7....... F N Ceereneneaes 3
7. Fire Clay cc.o.ovvvveiiiiiiiiiniiiiaiiennnnnns 4
38. Alternations of shale and limestone....... 26
39. Black shale..................... et et et et irae e et st are e reesaaaeaan 4
T 07 1 R oY 7
Total depth ....ooovvvviiiiiviiiiniiiniienennns freerreaeaeeeteetbesiteataneannans .01 4

The Kinmundy shaft is eleven miles north, and about twelve
miles east of Odin, and the subjoined condensed vertical section
. of the coal measures encountered at these two points, placed
side by side for comparison, will serve to show the uniformity
of their development in this portion of the State.
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Odin Shaft. . Kinmundy Shaft.
‘ Ft. In.
‘ - Sandstone and shale ................. 146
I Coal No. l4.......... 1 4
Shale and slate............ vevereaanais 38
Ft. In. | I Coal No. 13.......... 1 6
Shale...coovt tiriiiiiii i, . 1T 38| Limestone, shale, ete................. 62
I Coal No: 12.......... 0 9| NSNS Coal No. 12.......... 0 8
Shale, slate, etc ............ R 48 Shale, slate, €t0.......cvveurerneennnnns 23
NN Coal No. 11.......... 0 10 | NSNS Coal No. 11.......... 1
Shale, fire clay, €tC........ceeveuunne.. 58 Shale, 581ate, 616 .....vvvrererererennens 68
IR Coal No. 10.......... 0 7 | WIS Coal No.10......... 0
Shale, limestone, etc.................. 72 Shale, limestone, ete...........ooouvn. 88
NN Coal No. 9....... ‘... 0 2| NESEEEENNS Coal No.9........... 0 2
Sandstone, shale, ete................. 196 Sandstone, shale, ete ................. 160
I Coal No. 8........... 0 10 | MR Coal No.S8........... 0 4
Limestone, shale, etc....c............. 155 Limestone, shale, ete................. 142
SRS Coal No. 7.......... 3 2 | WSS Coal No.7........... 2
- Limestone, shale and slate —— 34 Limestone, shale and slate.......... 41
N Coal No. 6 .......... 7 I Coal No. 6 .......... 6 4

At Salem the shaft was sunk to the depth of 886 feet, and
the following details were furnished by Mr. R. S. Dingle who
was in e¢harge of the work. '

The drift deposits were found to be 126 feet thick with the
ancient soil in place about ten feet from the bed rock.

No.

8. YOlOW Clay...ocoeeeiiiiiiiiiianeeneneennens P et eneaseteraasiasrsaitascreraiteesranans 9
4. Yellow clay and sand........... e A
5. Blue clay and gravel.......
6. Brown clay with wood
7. Blue clay, sand and wood .
8. Black soil.......... R
9., Blue mud and SANA......covvvrinniiveieirnereerennnnnereenionenes
10. Sandstone............. raraeeceieiinans Ceeeeensnnrsettonraantrienes

P
<

12. Black limestone............. PN Cetteerrieieiereetanies Cesesriestnristresrrireneas

13, Coal..... Ceeeeenes N Ceeeeraeeeet e reretaaas .
14 Fire clay .ovviiieiiiiiiiiiiiiiniiiieiinenes

15. Conglomerate of lime and sand....

16. Blue shale and slate........

17. Clay shale.............. eeseeeterrerrererrtasstertnrans . .

18. Sandy shale........... e 10

20. Coal......... e i eiterittriatitetree it be st raasanas PR
2L, THre ClAY c.vvvvviinniniiiiiviiiniitoniiiinneens ceeeees

22. Dark blue shale with sand partmgs
23. Light blue Hmestone ......ccovveivrnnariiiiiiinnnnanenn.
24, Fire clay....ceoeevvninnnnn. ceerecenuiseenstatrninns
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No. . Ft. In,
25, Sandy shale........ feredeeeaaes .
26. Clay shale............
27. Coal..... Ceereees 4
Fire clay ....... 10
. Sandstone and sandy s
Blue shale.........c.eunns .
Gray shale .... 6
Dark blue shale 4
............... 3
. Clay shale..............ooovvviiviiiinnn 9
........................ 6
9
. 3
6
41,
42
43.
4.
45,
46.
47. 4
48, Fire clay.....covviveiiiieenevnennnnenns 2
49. Conglomerate lime and sandstone...
50. Shale and slate..........ccooveiueeinnn. 4
51. Limestone (Shoal Creek)
52. Black slate........... 3
53, Coal.......cevvennnnn [ . caen 0
5 T (3 - PR 4 6
55. Sandstone and sandy shale ... i 61 6
56. Blue shale............ eeeereenieieiienaas 8
57. Conglomerate of lime and sandstone..... N 1 6
58. Black slate............. Cerreieeiraaens N 2 2
59, Gray limestone..: 0 6
T 0o 0 1
(3 T - I N Ceeiiieees 4 3
62. Nodular clay shale .. 8
63. Blue slate.......ooiviiiiiiiiiiinnn ettt et e st ieen st hese et raees 1
L T T 0 4
65. Blub slate......... ceeees 1 8
66. Hard sandy 8hale .....c.ooviveiiieiiiiirieiiiriiiiieeieieieererannees reeerenaea, 10 4
67. Dark blue slate...................... P P [ TP 2 8
68. Conglomerate of lime and sandstone. .. 5 8
69. Sandy shale and sandstone.......... BT SN 16 3
70. Shale and slate............ U e i e et eeaaa, 31
71. Brown limestone 0 2
72. Clay shale and slate....... ettt ee ettt eaenee et ettt be e e teateenaesareeareas 6 4
73. Limestone 1
74. Blue slate 6
7. Coal........ He et tarserneeer ey et ee i et raaenes e o batrttannaeeberenansn SO .01 4
76. Fire Glay .......covevvevncnennnnenn. e tnre st e e etererauas e aneaaeetioarnins 1 6
7¢. Nodular shale (calcareous).. et eerrerere et eaaaa, 8
78. Sandstone and sandy shale..... Ceeereeareaiiens veereeenanens Cereeieier ey 3 9
79. Blue shale..... Cerreeaeaes [T P PR ceeens Ceeereeneeeeeees .M
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4
4
=
a
F

86. Fire clay..
87. Limestone w1th clay partmgs. ......
. Sandy shale
. Blue slate...

88,

89,

90,

91. Fire clay ....
92. Black slate...........
93. Gray limestone,

94. Black slate
95. Coal..........

96.

g pawmmcmo&gsmeswﬂwﬂ

wlw o o

Total thickness........... Cerrreeeenraenee reeeeveeeens Ceeereereneraee,

The strata reported above seem to be about 13 feet more in
thickness than the depth of the shaft as mea,sured after the
completion of the work.

A boring at Hillsboro, in Montgomery county, made by the
"Chicago Diamond Drill Company, was carried to the depth of
769 feet, and penetrated through the lower coal measures, and
into the upper division of the Lower Carboniferous formation.
The following is & copy of this boring kindly furnished by Mr.
Geo. C. Bryce:

Ft. In.
Yellow clay, sand and pebblesS.. ..o iiviiiniiiaiecateesricntecstiessossecoseessonnas
Hardpan...........
QUICKSANA ... tvvirriiieeensresesensoisssenssssesessossetsatonssssarsssssssssassssnnss
T . s 1 ) o R Y
5. Yellow clay......
6. Sand and gravel iiiiveiiieiieiciiriiiiieiiiiiititaritisitatttitstetsesscasasniasesene
7o BIUG CIAY 1vveurrnrenrenensssserenssssennosneneesssssssesssrssssessnssassssssnssessanns
8,
9,

tesese et sese st et e rest st st rsetranessn e

® o

e eeeeeear st st saevettstat et as sttt ssstesstensdan

. Coarse sand and gravel.........

. LAMeStONO tveieersnnseosseitiirertusiiestisrensesiosnsstsecsstaasessstessarsssnsssioss
10, ClaY BHAIE 11t vt rerrinrerenetientesreeeereerareenssonnsssssasesesosseasesssoacecesesese
11. Limestone (Shoal Creek).....
12. Bituminous Shal..ceeeeecerertrernertnrorriotosiieserssersssensssssssscssacasasnce
13, C0al, NO. 9 touieenruenrnentniieinersnessssaseasssssseseosssssssssossesssssesessssssanse
14. Clay shale......coevveeennnns
15. Sandy shale andsandstone reeeaaes ettt eren et aeteanonaactstentseectrattnartntsteteas
16. Fire clay. (Horizon of coal No. 8). ettt ee et etraarasretatratrestctttneaninsnntas
17. Sandy shale ....covereenniereeerennene
18. Sandy slate.... . .
19. Clay shale, upper part nodular
20. Hard Himestone ..c.veveeeereress
21, Clayshale...iieeeirninnoioncenens

22, LimMeStONe .vvueuruiseeanrierennssnsessssesesssacrsessarssstosossasastssessassorsaatas

P R R R P R R Y R Y R P P R P Y P PP P R PR PPN

ceeserearss st ctatrtatsacasnne

IR R PP T R TR RS 2 R YR YT

R R R R PR R R P R PR YRR

“esssesssstrssscrstsestinne

ol oot Rl BomoBwdBR a4 ~RE
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No. Ft. In.
23, Bituminous shale......c.oviiiiieriiiiiiiineiiiiiiiunieriinianieans
24, LImMestomne.. civiviiieiiiiinioniniirarnruiararaesiieniiessrseresssnnes
25. Clay shale. ......coovieveiiinnnns
26. Hard HmesStOne., ...u.uvuieiiiiiiiiininieeieriessrereereererseeisiesssstsosronranneaess
27. Bituminous shale
b 0T R R PPN

29, Sandy shale and sa.ndstone cieesteersannns
30. Argillaceous limestone .....
31
32.
3.
.
35.
36.

. Clay shale. ...cvvvviireinennens
Argillaceous limestone .....

Slate with hard bands.......

Sandy Shale ..ccveiierireriarnrninsniiiiimiariiiinne,

9

10

19

33

Coal 1 foot, slate6in.. coallfoot—No 5. .. 2

S N 2
. Sandstone 8 6

-

5

1

2

8

2

5

=

39, SANASIONG . uviieneiiieitieiiiintirtiiaiieetiianaioneestinirotttneettitntnettitienine
40, TAmesStONO. uueuieeueseeeieiienseseississsronsossestsrososscssnsnee
41. Bituminous shale and coal ........cccomiiuiuiiiiiiiiiiiiiiiiiiiii
T L ¢
43, Bituminous shale and coal .......cvieiviiiiiiiriiiiliiiiiiiiiiiiiiiiiiiiiiiiiieiea -

N i T :
45, Blate With clay DandS.... coevuieerererineiireceisirrrtenereneeranesenseresnnesnaeenes 10
T 0T ) RN
R L =T ) 7
T T T £ 7o 1 L
49. Fire clay....ceveevereecnennns
50. Bituminous shale .......... .
5L Sandstone .....cccoiiiiriiiiiiiiiiiiiieiiiiiiiiiiiin i e s e 181
52. LiMeStONe. .0 vvuiieiniireiiensisisisesetsssresecsiessrirssscisissenonsscrosenenensess 10

B 0% 7 I 1) (]« P (i

The drift at Hillsboro was found to be 128% feet in thickness,
and contains some very clean beds of gravel near the bottom,
which outcrop at the base of the hill near the railroad depot.

The stratum, numbered 35, is probably coal No. 6, which
holds about its average position here below the Shoal Creek
limestone. Coal No. 8 belongs above the fire clay No. 16 of the
section, but no bituminous matter seems to have been brought
up from that horizon by the drill.

From an examination of the core taken from the bottom of
this boring, it was evident that it had penetrated the Chester
division of the Lower Carboniferous, the purple shale and argil-
laceous limestone of that formation, being readily recognized.
A portion and possibly the whole of the sandstone No. 51 of
the record, and the underlying limestone, No. 52, belong to
that horizon.
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Since the publication of Vol. VII, an air shaft was sunk at
Decatur, the details of which were furnished for publication by
Charles Hansel, Esq., resident engineer of the middle division of
the Wabash, St. Louis and Pacific Railway. It is published as
a correction of the boring made with a common drill. before the
coal shaft was sunk, a copy of which was published in Vol. VII,
page 17 et seq. of these reports. The air shaft is located about
half a mile south-west of the coal shaft, near the bluffs of the
Sangamon river. The following is a copy in detail of the record
kept:

o
s+
F

No. - .

1. Soil and 108MY CIAY veviivierearrreiierennrsssssarsetssrsessnesssssrsenssssnsesenssese
2. Sand and water (flow of 400 gallons per Minute)......cccvvveiviiniierrreneanronnes
T 53 11 -
4. Drift wood and 80il .....ceoeiiiiiinaes
5. Green sand.....c...ccecviiiiiiiiinannes

6. Gray sand......c.ceeveviiiiiiiiiiannenns
7. Hard DIUE ClaY..ecucieiiaraiaatiatotieiniiiimiuiiiiiiniieiiiiiiiiiieetieensses
8. Sand and gravel (five Strata) .....eiveiverreiirieirierensistniiessenssenscesioesnsnee
9. HALADAD. v0 e esveeronretneeesoetsressaensssasusssosstuesessosessacsse sosssssessssssssn
10, SANASLOME . .uvetiueireironsreerioresesrsetrsssesssssnssssessssassssessstorsasossnsssee
B T~ o A 1 ) PN
12. Gray and blue sandy shale....
13, Clay 8hale ....ueeereiuieninee ittt e
14, BIUB 8110, . uuvrurerereeiiiroiirvieeiierestntirreeiereresssesessesssrttetreeressanrnon
15. Ferruginous fire Clay......cveviieiesrneiiisientessrerciriaciesans
16. CONZIOMOrate HIMESLOMO ... vverreenereersnaensrernenssssesssesssasessnrsnsssnsanssns
BrOWI SIAEO «1vvvvenerernunneirensnseneesensnnsnseesnsessessnssesessenessrasensnernes
Flint stone.. ...........
Black slate ....
Flint rock......
Coal, No.11.....
Fire clay...coooeveenene
Blue sandy shale.............
FLnt StONe vuevvereeenens’
Clay shale........
Sandy shale........
Black slate .........
Coal, NO. 10....uvveivennnnenn

Fire elay ...cveeieenriirernnninenienss
Black shale and 1 inch of coal ...

Fire clay.......
Black shale....ccivveerenriiireinniieeees
Impure Hmestone .......cecevveueennss
Brown shale.. .......
Sandstone. .........
Black slate..........
Flint stone......... .
Black slate .............oooeeee
Fire clay....... Ceresreeenes
Limestone (Shoal Creek).....
Black slate (coal No. 9).. .... . .
Fire clay ....... F N ceerreneneen

sesssseesssccs st ssetsrinnes

R R R P R PR

et seerestisesetesssentatresssentas et tratne

=3

-
=
=

-
S &

<

SEENERRBRRERSRR

cevessessannesse

]
=

by

bt e et ) — —
mmo*ms»umuwmmaumumwcmcwulws‘qaqa§@“&3@a‘mﬂg4g
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No.

42.

44,

146,
47,

49.
50.
51.

sents coal No. 8 of the general section.

. Qoal (local).............. erereeereeaaes Ceenrarereraiaees

. Coal, NO. Buvveinviiins sonenennnnnnnnsessnnnes

ECONOMICAL GEOLOGY.

Clay shale...............................‘..; ..........................................
Sandstone .....ceveiieiaiiiininns et eeteeteeeeteanereeerasaretetaaaeaararaearane
Flint stone.......... besrerisaseieseannesrasens e eeteeeeerueeeeaaaret e enariieasanns

.- Blue slate, ................ e et nee e er i ittt raeeetieareaaes e,

N £ 7Yt 1T 1

Hard black Slate.....coceviiiiiiiineiiiiiiriiiiereiiiiniieeeenenans

.- Coal (coal No. 7) .ovvvnnnnnnnnnns e ceeenens ceenien TN Ceeereeresnieanenes

Fire clay..ccoveeeniiinns cerereaes Cereeaeas vesserasesnaneensarsenane Ceerireraeeesiiees
Conglomerate stone........... Ceenes F PPN Cherereenanes vevene crereees

Gray and blue clay shale........ Cereeireneeeneteenenan eeeees e eeeeee )

Black slate and % inch of coal. ......c.coevenvennnn. vreereeees cereeenens e

B =31 1

Sandstone.............. N S S
Gray Shale.......ccvverieieeeeieinrenneensenss Ceeerreeterearereaens e reereeerieieana,
Black slate ....ccocevveiiiinnnes N
Coal,........ (Coal NO. 6).....c.ocvvnenenn Ceerereiterateiteetictenaens cererserenaaan
Clay shale, ( ¢ * ‘9
Coal,........ (SRR N
Hard gray shale.....c..ooevennens PR

N 0021 03 1L

Bituminous shale and Coal.....civiiiirriiiirireriieroreieriensionennns

o FITE Clay.ceceieeniniriiiiiiiiiiiiiaiiii e e e
S T F o) ¢ L
0 Y1 [ T

SANASEONO. tuerrereititreserersoisnsisntisiesessnssersarssssisincnstssestnnsssennns

. DAark clay Shale....cueieeeernenerereiieneieoiinreeseresessiorssesessterssransessenns

Black slate...ivieieieveiiiiiiiiiiiiiiiiie,

sessssesstcessetrtet s ersne

B T R R T R R TR PR T P TY

BT s £« 7 ¢ e

—

W S 00D SN WD D

—
B ws

Wt 00

528

6
6

No. 49 of the above record is the equivalenﬁ of No. 35 in the
boring at Decatur, published in Vol. VII, page 18, and repre-

In the record of. the

boring it is described as a six-foot seam of coal, but is really
a thin coal, overlaid by four or five feet of bituminous shale.
It requires a very close and careful inspection to distinguish
coal from bituminous shale in the pulverized material brought
to the surface in the sand pump from a boring with the com-
mon drill, and in the majority of the borings of that kind
made in this State, the reported results have proved mislead-
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b

ing when a shaft has been sunk to the horizon of the coal re-
ported, entailing in many cases a heavy loss to the company
undertaking the work. With the diamond drill this uncertainty
is easily avoided.

The beds described as flint roek in the air shaft Iecord are
probably hard silicious limestones which are not uncommon in
the Illinois coal measures, while beds of true chert (miscalled
‘flint) are of rare occurrence.

Two experiments for the developement of coal in Morgan
county, were undertaken shortly after the publication of Vol.
VII. Both extended to the bottom of the coal measures, and a
condensed copy of the two records is herewith given side by
side for comparison. The experiment made at Franklin was by
a shaft, and that at Waverly by boring.

A}

Franklin. Wayverly.

No. ) Ft.' In. . Ft. In
1. Drift elay.......oooovviniiiiniianns 35 Drift elay ...ooovvvviiiiiiiiiiiiiiins 2

2. Sandstone. ............ceeiiiiiin 25 Sandstone and slate.................. 17 6
3. Coal...ccveenerninnnnsn TP 0 9 | Coaleeuernirninirnennnnns [T 05
4. Fire clay shaleete ............... 134 Fire clay, shale, ebe .................. 153

5. Limestone...........eceeverenennns 7 | LAmMeStONe v.vuvuverirenrrerenenranens 6 6
6. Coal....ouviiiiiiiiiiiiiiii 4 6 | Coal..ccviiiiiini i 1 3
7. Fire clay, shale, etc.............. 85 Fire clay, shale, et .................. 141

8 Coali....iiiiiiiiiiiiiiiiiiiin B I 0 1 3

9. Fire clay, shale, etc.............. 40 Fire clay, shale..........cocovveviennnn 55

10, Coal...cvvviiiiininiiiiiiiiiiinnnns 2 6 | Coaliiiiiiiiiiiiiiiiiiiiiiii e 1 4
11. Fire clay ....... S Fifo Clay . iveeerenniiniinianeennennens 1

12. Limestone........c..oooeveiiiniile Limestone........ feenresiienanssearnane

No. 6 probably the equivalent of the Springfield coal, No. 5
of the general section, while the lower seams Nos. 8 and 10
represent coals 1 and 2, and No. 12 the upper bed of the lower
carboniferous group. .

About the same time a shaft was sunk at Mt. Pulaskl in
Logan county and one about a mile northeast of Lincoln in
the same county. Of the latter I have been unable to obtain
a record, and for that at Mt. Pulaski I am indebted to Mr.
Beard of Springfield under whose supervnsmn the work was
done: '
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No. M . Ft. In,
1. Drift clay and gravel (details not preserved) ........ooovveiuiinineiinnaiereanenas 92 '
2. Sandy shale

. Limestone

. LImestone. ... ....oiiiiiiiiiii i
. 'Black shale ........ e et ettt ateerearrarae e e r et et e aaas veeens
9. Coal No. 8 .
10. Fireclay............. Fe e a et e s st en st e re s e bt s s a et s e ar e raaaras v
11, Clay Shale ...vvviiiiiiii ittt cittieterereeroesnrennsntnennanses heeneeens teeean

3
4
5.
6. Sandy shale
7
8
9

16. Coal 6 inches, fire elay 6 INCheS.........oviiiiiiiiiiiiiiiiiiiiiiiiiiiiii e
17. Black slate 10 inches, coal 4 inches
18. Fire clay .......... o eeer e
19. Reddish shale.........coiviiiiiiiiiieriiiiiiiiiiiiriiiiiierieeeninenees
20, Sandstone .........ociviiiiiiiiiiiiiiiii e [
. Sandy clay shale...
Black limestone....
Coal No. 5............

=1 T 3
Total depth.....ccvvvvniiiiriiiiiiieeeeannnns et ere e

The Medora shaft is located on the west line of Macbupin
county, and reaches the bottom of the coal measures. The fol-
lowing strata were passed through at that point.

No. : Ft. In.
O 53773 T P 4
2. Yellow clay.... 20
3. Blue clay...... 30
4. Drift gravel .... 20
5. Clay shale...............ooeee ‘ 10
6. Shale........coiiivirriininerreniinrennnn 4
7. Blue limestone.............cooveeee 2
8. Black slate......... 3
9. Coal.....cvvveinennnn 0 5
1v. Fire clay............ 4
11. Gray slate.......... 5
12. Sandstone........ 5
13. Clay shale ... 5
14. Shale......... 5
15. Black slate.. 3
16: Coal.......... 1
17. Fireclay ............. 4
18. Red clay shale....... 0 8
19. Sandstone............ 8
20. Limestone...... 2
21. Nodular clay .. 5
22, Clay shale...... 5

1

28, Clod? i niiineiiiiiiiiii e
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No. ‘ Ft. In,

25.
26.
E A O Y1 )L S RO
28. Light shale............. et ettt e ettt a e et s et ae s e e aeeee
. Blue fire clay
. Clay shale...............
Sulphur band.
FIrO ClAY voveveeieirerenierneennierereeieerneniierenetones

NOAUIAT ClAY +ovvvveiertiiienernnieeeeternenaeederennnans .

Fire clay.....ccooviiieiiiiiinininnierirennnes

TG 135 o - N

2E

L5 0 =) 1T ) A

L0352 1 ) L PN

L5 2 1T ) (-
40. Black slate......ocviiiieiiiiiiiriiiniiiianaas ettt eee it ae e arnanee et eaaaenneaaans
41. Sandy shale
€ 5 5= V- ) RN
43, BIack Slate o..iviiiiiiin i i e e e e
O 0 PN et eeeerre et
ST 1T T )
46. Hard Hmestone........ccciviiiiiiiiiiiieiiiiiniiiiiiin it it ieennnianaens

B 0] 7 ) 6 155 31+ R SN 3Bl 4

BRERIBHEYS
on
B
&

. ot d
o wnmBaoruao o RRlrvwomaocany e
R Nl )

|
|

No. 44 is the lowest seam developed in this portion of the
State, and is probably identical with that of the Roodhouse
shaft in Greene county, and the Alton coal of Madison county.
It varies in thickness from two to four feet, and has a good
roof of hard bituminous shale which at some points contains
beautiful fossil shells, in which the calcareous matter is replaced
with bright yellow pyrites of iron. The coal itself is alsé more
or less impregnated with the bi-sulphurate of iron.

A shait at Elkville, in Jackson county, reports nine feet of
coal at the depth of 110 feet below the surface. The following
record of this shaft was furnished by Mr. Robert Winning, mine
inspector of that district:

No, Ft. In.
1, Drift clay and SOIl vvvvieiiiieeiiriiioieirnriiiriivsnrisisiossionsisrssssossicsesaceee 33 10
B 115 1) - N 7
8. 0lay Shale...i it iiiiiiiiiiiiitinioritiirtnteinttterneattertntsnnetestrsrnnesiaesaeass 15
4, Black slate .....ovveviviiiiiiin e e et et e e e ae et a e e et es 1
LT b =T - N 2 2
6. LimMOSTONO tou v eieiriieiieieinteiesreiteeriesoereretersoesioneesesersressssrssrononanen 7
7. DATK DIUE.SIAO . .evvveerrerrrreenrreerirnteereserseenssnesvenisreenerneesennsesenionee 4 2
T 0T ) 2 2
9. FITO ClAY.in e teureereeiatneararusereeetetrertosteteesosssssssosessnesessennes 09
10, SandStone ......vviveiiieiiiiiiiiiii i i e e e e e 4




ECONOMICAL GEOLOGY. 53

No.
11. Dark slate ..ocoiviirerienrcececee
12. Fire clay......ooieviieveneannn
J G 070 ) S

14, Fire elay...cceevriiecerniininenniininns

15, Limestone ciu.euvviiiiiiiiisiiiiiiieiioririeernreearaanns

16. BIUE SIat6...ceivereiiiriiitrieneieeirseinsnasiens
R 33T 0 - T PPN

18, DATK BlAb. teveinitiietiiieiitteieatereataertrranteenstenattstatstiietrataaioernnnes 1 6

19. Black limestone............ sersedssaesinnaeaiinrantesaasaantrasevhastestateastnnrenaet 4

BN 3 YY) - 7

D T 0 T3 ) 1) - S PSP 09

-2 0T 9 2
Total depth OF SHAft ..vvveriverervrseererereeruennrnreeeeesseroersrnraeseresens 120

This is probably the same coal that outcrops four miles north-
east of Ora, on Rattlesnake creek, which I have referred to the
horizon of coal No. 1 of the Illinois section. The reported thick-
ness of the seam in this shaft is greater than it has been found
elsewhere in the state, but it is usually a very irregularly
‘developed seam.

One of the most important developments of coal in Southern
Illinois within the past two years, is the opening up of the out-
crops on Rattlesnake creek in Jackson county, referred to above,
near the center of township 7 south, 3 west. This outerop was
mentioned in the report on Jackson county, Vol. 8, page 74 of
these reports, but no attempt to work the seam, except in a
very limited way, was made until recently, for the want of
proper facilities for transportation. Since the construction of
- what was formerly known as the St. Louis and Cairo Narrow
Gauge Railroad, now known as the Mobile and St. Louis Rail-
road, a tramway has been constructed two miles north of Ora,
extending from the above named railroad to the mines, a dis-
- tance of about two miles. \ :

This was done by Messrs. J. C. Bryden & Co., who have estab-
lished a plant on the outcrop of the seam, capable of furnishing
from three to four hundred tons of coal per day, with a mining
force of one hundred to .one hundred and twenty-five men. The
seam varies in thickness at the several outcrops in this town-
ship from four to seven feet, and is enclosed between two beds
of sandstone. Sometimes the upper sandstone rests directly.on
the coal, and at other points is separated from it by a thin bed
of argillaceous shale. '

’
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The coal is quite free from the bi-sulphuret of iron, yields a
white ash, and is said to leave no clinker when used for do-
mestic purposes. On sec. 22, its position is rather above the
drainage lével of some of the small streams, and consequently
has been cut out by erosive agencies in the creek valleys.

This seam appears to hold about the same stratigraphical
position as that known as the Battery Rock coal in Gallatin
county, which is the lowest workable seam in Southern Illinois.
Its development in Jackson county is somewhat local, and
. appears to be restricted to the township in which the mines are
located. It has not been found in Randolph county, though the
lower portion of the coal measures are there well exposed. At
Murphysboro, twelve miles southeast of the Rattlesnake mines,
no indications of its presence has been found, though it may be
the equivalent of the seam near Makanda, in the souyth-east
corner of Jackson county. ‘ \

The two following borings in Southern Illinois were made and
reported by Mr. Wm. McDonald. One was made three miles
' southwest of Harrisburg in Saline county, and the other near
New Burnside in Johnson county. The latter probably com-
mences below the lowest stratum reached in the former, and
ends before reaching the bottom of the coal measures.

The following is a condensed copy of the record of the boring
in Saline county:

No. Ft. In
1. Surface SOil And ClAY .....vvveriiiiitiiiiiiii i e 14
1. Sandstone and shale. ........coeiiiiiiiiiniiinieiiiiniiiiiiiiieeoaerearriereans 61
3. Limestone............ccovvuvn F L P T P RTP 0 6
T =3 7Y - T X - X 09
E5. Coal, (COAL NO. 6). vuuurninin it ieiiirie et tteittirtietiietiieeeienteaieireesseeeenes 2 4
LN =R 2 1
7. Sandy shale and sandstone ................. T T PP 29 7
8. Limestone................ Y 19
9, BlACK SIAO .1eivveretttiiiietetitiii i b e e et e e s Pes 3 8
10. Shale with limestone bands.........ccvviiiiiiiiiiiiiiiiiii ittt iiiiiaeernanes 2 4
11. Black slate co.oovvvviviiiiiiiiiiennnn P 0 6
23, COAL (COAL NO. B) vrrvinereenren e eenannreetseanosesnsnseeennesensonsessnsnssessnansses 4 10
003 7Y TG =3 411 142 3

T’he' fqliowing is a condensed copy of the record of the boring
near New Burnside:

\
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. Ft. In
Surface SOil.e..iiviiiiiiiiiii e DU PP RPN |
Sandstone and shale. ....... ..ol 59 3
Black shale . 3 11
Coal....., .. 1 3
Soft gray shale 2 1
Coal....ccovvvivnnnn 3
Black shale 3 4
IO ClAY vuvteiiiititiiniiiii e e 1 2

Total depth.. ... 75

A boring at Effingham, which commences in about the highest

strata of the upper coal measures, was carried to the depth of
1,176 feet, passing through three workable coals in that dis-
tance. For the following copy of the record of this boring I am
indebted to Walton Rutledge, Esq., Mine Inspector of that dis-
trict:

No.

L
2.

. Sandstone and shale..

. Fire clay.........

. Black slate .........o.0t

A2 10 C) T S PN
Hardpan....... '
‘White sandstone.......
Sandstone and shale. .
Blue limestone.........
Black shale.............

Limestone..............
Shale...eevieiiisiiienins
Bituminous shale ..............
[6]c1: ) S
Shale...........
Coal....vvvnns

Sandstone and shale ..
Coal..ovvviininnnniianns
Calcareous shale........
Limestone...............

. Blue shale.................

Limestone ................
Calcareous shale...
Shale.. -
[07:3:) I
Sandy shale .....
(67671 F N
Shale....covvrvnininennns

W 0 o w

. Black slate..............

Shale and sandstone.....
Coal...osviiiiiiiiiininn,
Blue shale........

[

10

Shale, part sandy...... .
B 58 1T o) L= N
Black Shale...coeueueieiiniiiiiiiniiiiiiiiiiiiiitiiitiiitit ittt aeiee e, 4
Gray Shale.i.voviiiiiiiiiiiiiniiiiiiiieriniieieiiioieieieriereisioiesrernreraeronenenss B2
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ggugz

41.
42,

44,

46.

dgdzsza

75.
76.
.
78.
79.
80.
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BIACK SIAEE 11 ettt ittt e ittt itie it e e e s e e ee e e et e re e en
Shale, Part SaNAY.....covvterrriiiiiideiiiiiriiiii e
Limestone........ ' e .

. Limestone and calcareous Shale.........eevuereriirniirneiiiiiieiiiieieininensons

Gray shale and slate.......oiviiiiieiiiiininiiiiiiininieieinienans
Black 8hall...vuiriueniiiiiiiiiiiiiiiiiiiiiiiiiiie ittt ea e
L0 )
Dark Shale.. covvevieiiiieirnriiniaraeniiiiiiicieasssanarncanee
LiEStONO..ce vt vvue e rernaeiererrrnrenerernseieesenseneneensens
Slate ceveieiennns
CO0alcvruanrnrnrneeiiinnns
Fire Clay...vveieieueiiiiiiiiniivnineiumiiisientoioeserentsrcsssncnnses

<

B 7 T o) Y

Sandstone....
Slate...oveuen.s
Coal cvrenerinenns

B 1 o1 S PN
. Dark slate .....

L6 3 =Y 1T ) [ e
Limestone .....oceviiiiiiiiiiiiniiniiiiiiienenns

Sandstone and shale...
Black shale...oeveiieiiieiieiieiiinrenes
Gray shale....oivvviiieiisnriiiiiiiinns

R R T R PR PP RPN

TR R R RO RO RT P RTRTY

R T PR

B0 7 ) 6 <3 4] 1

- ,
SR mwo o DwamwonownD

10

7 ~
1,17%.

1 regard the three coals near the bottom of this boring as
thé equivalents of coal numbered 5, 6 and 7 of the general sec-
tion, No. 5 being here a divided seam, and represented by Nos.

72 to 75 inclusive of the above record.

They are all of suffi-

cient thickness to be advantageously mined, but the depth at
which they are found may prove a detriment to their imme-
diate exploitation.

At Mount Vernon a boring with the diamond drill penetrated

a seam of coal 5% feet thick at the depth of 546 feet.

tailed copy of the record could be obtained.

Record of a diamond drill boring at Galum creek, Perry .
county, on the'W. C. & W. R. R.

Surface SOIl ANd ClAY cvve v iriur e iirrninsteorieeurertnsrnessorieneaeesensnatassessonnes

Black shale..............
Dark blue limestone...
Black shale .......ov0ee.
Coal NO. 6...uvunnnnn
Fire clay.eveceeeeenenn

5 0 12T 703 -
Soft White Shale..eieiiiiieriiirieiniiirierorrercrsiinrieieriiiriciersieiiesissviorseseanes

No de-
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Light gray Hmestone.. cvuuviieiiiiiiiriiiietireracnnescorersssrossesesssesessssssossonses
BaNAY BHAIES...euereeeeaieeeeerrerernrrnrnrnsnreasasrensensnsne
Hard white limestone..........c.cveue
Hard gray shale.....ceiiveieiiennac e, .
Hard blue Hnestone.....cocevieiriirrerenreceioneens
C0al NO. 5iviviireriinreiriennunnessniorsnsrssssnsecaes
05 8 = : 12 N
Limestone....veveieiririeiiiieiiiriiieciinseseinsacnes
ShAl0.cueeriiririienenrisiersrersrssssstororsees ;

Sandy shale and sandstone.......ccveivvrrrerirevessesonsennnne
Blue shales with 1imestone NOAUIES.....cceveivreeitttiiiieecieriiinniererennneionnne
Fossiliferous limestone.............
Black shale ...ccevveeee
L6707 R (6 oY ) I o PO

R R R TN R R TR R TR RYY

tecscsesnene

sesrsseessne

D R R R PR PRy FYR PR

D D T R T R R R

Gray clay Shale ()i iiaiiiiiiirinriintiiiiaraiietiittasinettessestecssenearinseas

D Y R TR T R R E R TR Ie

Coal..eueeeranandl 0
Dark shales with sulphur NOGUISS.. vovveiseeerreiaeiestisrerorsisisrerersressrosesecne
L€ 1T L PN
Black shale with limestone nodules......eivieieieriiiisierieiineeisonsiirerenscnenees
31T
Blackslate......coveiiiiiiiiiiiiiiiiiiiiiiiiiiiii,
LT 0 s T N
1 £ T2 RN
LimestOne....veveeissiiesiiiieiisnieininsesssasasnasnes
Shale a,nd sandstone

ceseeess

R TN Y PRI

et etasassensssesss sttt sr sttt ee e

Ceeererrereaed (Coal No. 2)....
Clay shale and limestone.( “* ¢ “‘)....

e LT

Fire clay ..ccvovieiiiviiiininnniinniiiiiennn,
Gray shale and sandy limestone.......
Shales with limestone nodules.........

L1071 o | P
Dark shale with hmestone nodules....... e O
Sandy gray shales
Slate and shale with traces of coal

57

Ft. In.
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The boring of which the above is a correct record was made -
on the line of the Wabash, Chester & Western R. R. in Perry
county. It shows the presence at that point of all the lower

-7
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coals from No. 6 to the bottom of the measures the boring
terminating in the pebbly conglomerate which lies at the base
of the coal measures in southern Illinois. For a copy of this
record I am indebted to the Hon. C. B. Cole of Chester.

NATURAL GAS AND 'OIL.

Deposits of natural gas have been found at various localities
in the State, but they were generally in the drift clays that -
overlie the stratified rocks. This fact has led the writer to
conclude that such deposits did not originate in the older form-
ations of Devonian and Silurian age, from which the main sup-
ply of this material is obtained in Ohio and Pennsylvania, but
had been generated in one of the old peaty soils, which are in-
terstratified with the drift clays, and are found intact over ex-

_tensive areas in Illinois.

Since the publication of Vol. VII of these reports, several dis-
coveries of this kind have been made, among which are two in.
the edge of DeWitt county, eight miles west  of the city of Clin-

“ton; which are worthy of special notice. In the summer of 1885,
Mr. James Barnet, who resides at” the locality given above,
while boring for water, found gas at two localities ofi his farm.

~ The first well was carried to the depth of ninety-six feet below
the surface, when a flow of gas was encountered with a pressure
of about twelve pounds to the square inch.” Abandoning his
search for water there, he moved his tools to another locality
but a short distance away, and at the depth of 137 feet he ob-
tained another flow of gas with a pressure of thirty pounds to
the square inch. This hole was tubed and pipes laid to his
dwelling, where the gas was utilized for heating and cooking .

purposes. When the gas producing stratum was reached, sand
and pebbles where thrown to the surface, indicating clearly the
porous character of the material in which the gas had been
confined. The following beds were encountered in boring the
deepest well:

Ft.
SOIl QDA FOUOW CIAY « .ttt vtiien et et eeit ettt taieeeteteeettaeeeteneentoeaeneteseasressaransens 15
23 T= T C) 32 N 30
Black soil with wood, &ec...... b ee e r et it ee et st sa st ieta e e e n e sare et aatents 3
0 Y 4 3R 2 ereeereaens 8
Black mold and driff WO ......veevvriusriiiinnsireearieiiaeeesaaaens e 8

Drab colored clay ................. e 20
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Drift wood (log?).. .... e 2
Drab colored ClAY....u.iivutitiiiiiariteiieiiit it s i e e e 21
5 s T 1 P A, 12
Drab colored Clay. .....ovvveeirirenineniiieiniieniniiinnes et eet et ee s 3
Greenish ¢lay................. Y PPN 10
8and, &C. vcvviiiiiiiiiiiiiii SN 5

Total dePth ....o.vvvuieitiiiiiiiiiieeiieanerreaneanaennis P 137

The sand bed at the bottom of this well served as a recepta--
cle for the gas, which was held 1mprlsoned by the impervious
green clay above until it was penetrated by the drill, and thus
given a free outlet to the surface. .

Indications of the presence of gas in the drift clays have been
observed at several localities in northern and central Illinois,
but whether it is generated in the deposit where it is found, or
in the stratified rocks below, is an unsolved problem, that must
be settled by future investigations. Its presence is purely local,
and two borings  with the diamond drill at Clinton, which
passed entirely through the drift deposits, and extended into
the underlying coal measures failed to reveal the presence of
gas at either point. '

In 1871, gas was found, on the farm of Wm. A. Wilson, in
Macon county, ten miles south-east of Decatur, at the depth of
forty-five feet below the surface. It was stored in a bed of
~ quick sand below a deposit of hardpan, and was encountered at -
several localities on the farm. The bed of quieksand was pene-
trated to the depth of fifteen feet without reaching the bottom.
The character of the underlying bed was not determined, but if
it was shown to be one of the old mucky soils frequently inter-
stratified with the drift beds, that would furnish a posmble ex-
planation of the origin of the gas. Mr. Wilson utilized the flow
*by conveying it to his dwelling, where it was used for a time for
both light and fuel. '

A quarter of a mile east of this gas well a boring was made,
which passed through a bed of black soil, but no gas was found.
This might be due to the character of the-overlying stratum,
which may have been too porous to prevent the escape of the
gas to the surface.

Gas from the superficial deposits of drift clay and gravel, has
been found in numerous localities in Illinois, but generally not
in such qua,ntrty as to justify any attempt to utilize it for do-
mestic uses. The" uountles of Champaign, Bureau, LaSalle, Liv-
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ingston, McLean and Madison are among those in which such
discoveries have been made.

The only localities in this State where productive gas wells
have been obtained in the stratified rocks are Litchfield, in
Montgomery county, and in a well but just completed at Beards-
town, on the Illinois river. The discovery at Litchfield was
made in 1879, by the Litchfield Coal Co., of which Mr. H. H.
Beach is President. It was made in a boring at the bottom of
their coal shaft, carried down to the depth of 168 feet below
the coal seam mined at that point, and the gas was encoun-
tered in a light colored sandstone, about 100 feet below coal
No. 1. No attempt was made to develop this, gas deposit for
several years after its discovery by the Litchfield Coal Co., but
eventually a company was formed for the purpose of de-
veloping the oil and gas deposits of Montgomery county, under
the name of “The Litchfield Oil, Gas, and Fuel Company,” and
at the commencement of the current year sixteen wells had been
sunk there, three of which were productive in gas, and three in
oil.

The productive wells are all on a nearly north and south line,
and those sunk on either side of this line, though but a short
distance from it, failed to prove productive. This fact indicates
the existence of an anticlinal, and the probable fracture of the
lower strata thus permitting the gas to rise to the sandstone
in which it is found. Hence the formation in which the gas is
generated cannot be certainly determined, and may be either of |
Lower Carboniferous, Devonian or Silurian age.

The boring at Olney, the deepest one hitherto reported in
Southern Illinois, produced no gas, although carried down about
seven hundred feet below the base of the coal measures, and two
thousand feet below the surface.* It probably did not reach
Devonian strata, and therefore affords no evidence for deter-

- mining whether or not the Devonian and Silurian rocks will
afford productive gas wells in Southern Illinois. ,

The Litchfield Oil, Gas and Fuel Company have succeeded in

introducing gas as fuel in many of the dwellings in Litchfield,

*The record of this boring may be found on page 8, of Vol. VII, of these reborts.
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and at the present time (February, 1887,) they have about 400
meters in use with an average consumption of about 1,500 feet
each per day. . '

Three oil wells were in operation at the above date, affording
an average yield of seven or eight barrels of crude oil per day,
or a little more than two barrels per day to each well.

The well recently sunk at Beardstown to the depth of 1,070
feet, obtained a flow of artesian mineral water amounting to
about 800 barrels per day. Both oil and gas was found here,
the latter, although not fully tested, is supposed to have a
pressure of several hundred pounds to the square inch, but the
quantity of oilis only about half a gallon per day. The princi-
pal flow of gas appeared to come from the Trenton limestone.*
The following record of this well was furnished by Dr. H. Ehr-
hardt, President of the company: ‘ '

No. Feet
1. Drift clay, sand and Zravel . ..cveiiiiiiiieiet it iiariiaretiietesiortttretieneratans 90
2. Limestone (Lower Carboniferous) ... .......cveiviiiiiiiiiieiniiiniiiiiiiiiiniieeens 145
3. Kinderhook and Hamilton shales ..........cocvvviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinnnnns 250
4. Porous Magnesian 1imestone (NIaZara) .......oeeveeieerinernnrerneereetereesserannns 70
5. Shales and slate (Cincinnati @rouD).....c.vvrviiiiiriiiieerierirerrereneenenssenrenans 125
6. Trenton HmMestone......uvviiirtiertureiiiiiiiiiiiiiiiii it e aes 875
7. St. Peters sandstone, penetrated only.........cccevviiiiiiiiiiiiiiiiiiiiiiiiiiiiiaa, 15

b3 72 G 1Y o] 1+ PN . 1,070

The first flow of oil and gas was said to have come from the
lower portion of No. 3, which probably represents the horizon
of the Devonian system, but the principal flow of water came
from the St. Peters sandstone. The company will probably put
down some additional wells to further test their territory.

The gas question has excited considerable interest in. the pub-
lic mind for the last two or three years, in consequence of the
discoveries made in Ohio and Pennsylvania, and several experi-
mental wells have been sunk in search of this much desired fuel,
but with the exception of the one at Beardstown, none of them
have proved successful. Most of the borings made in central
and northern Illinois for artesian water have been carried down

*The first flow of oil and gas was found in the Devonian rocks, but was thought to
increase in quantity when the drill penetrated the Trenton limestone.
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into the St. Peters and Potsdam sandstones, but none of them
hitherto reported, except the well at Bea,rdstown, have pro-
duced either gas or oil in paying quantities.

The boring at Riverton, seven miles east of Springfield, was
_carried to the depth of 2,004 feet below the horizon of coal No.
5, and about 1,380 feet below the base of the coal measures.
From the detailed record furnished by Mr. Swan, under whose,
direction the work was done, it is impossible to define the exact
horizon where the bore terminated, but it undoubtedly passed
entirely through both the productive gas horizons of Ohio and
Pennsylvania. Neither oil, gas or artesmn water was found in
this well.

The artesian well at Carthage, in Hancock county, encoun-
tered the St. Peters sandstone at the depth of 975 feet, where
a fine flow of mineral water was obtained, but no indication of
the existence of any productive deposit of oil or gas was ob-
served.

The artesian well at Monmouth reached the St. Peters sand-
stone at the depth of 1,088 feet, but no flow of water was ob-
tained, and no indication was found of the presence of gas or
oil. At Canton in Fulton county a well was bored through
both the gas producing horizons without obtaining either gas
or artesian water, and in northern Illinois many successful
artesian wells have been sunk, all passing through the Trenton
limestone, the lowest formation from which gas has as yeb been
obtained, without in a single instance obtaining gas sufficient
to justify its utilization.

At Canton, a boring was made to the depth of 2,338 feet by
Messrs. Atwater & Co. in search of artesian water, which proved
a failure. The St. Peters sandstone was reached at the depth
of 1,415 feet, but no flow of either water or gas was obtained
from it. v

The following is a condensed copy of the record of this well.

0. . : . Feet.

N

1. Drift, clay, etc....ccovunenn.. L errereeasernaniad vt et eeeteneeeieaae et eeraaearaas 92
2. Coal MeASUre Shales, BHC...........uvnerrnreenneerieeenneerneeenns R SOOI 28
8. Lower carb. limestone..............ocvieven covenene eateeasaeecaseseresiarnedanaees 299
4. Kinderhook shales .....................oo0 eeeereeaiateannetiinteenettrintecnracneans 1
5. Limestone (DeVODIAI)........c.uvuteinenninieeaneoneessonnernneneensoneesressonesnernes 64
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: : . : Feet.

6. Limestone (Up. SIUFIAN) ........ueuven it 150
7. Shale, ete., (CINCINNALL ZTOUD) ... iet ittt ittt iiiee e reaanrernss 150
8. Trenton limestone ........................... N T 230
9, St. Poters SaNAStOMO. .. oi.y ittt ittt et et 273
10. Caleiferous HMeStOnO .. ... ..uuuu et it i i i e eeeeeeeaeeeeeaaeeens 100
11. Potsdam sandstone.... ...t e 545
172 I 1Y o) 3 « O S 2,332

In all the artesian wells of northern Illinois, and they may be
counted by the score, not one except the well at Beardstown
already referred to, has yielded any notable quantity of gas,
and with such facts before me I have felt it to be my duty to
discourage any large expenditure of money in central or north-
ern Illinois, in attempts to develop productive gas wells in.
those portions of the State. ‘

In the eastern and southern portions of the State the condi-
tions are more favorable, but no experiments have as yet been
made that would justify the expression of adecided opinion
upon the gas question there. The only deep well bored in
southern Illinois of which I have been able to obtain the record
is that at Olney, which is given in detail on page.8, of Vol.
VII, of these reports. Although this boring was carried to the
depth of 2,000 feet, yet it did not reach the base of the lower .
carboniferous limestone, and therefore affords no evidence in re-
gard to the development of the gas producing formations of
Ohio and Pennsylvania, which lie from 1,000 to 1,500 feet
below the lowest stratum penetrated in the Olney boring.

The Devonian system is fairly well developed in seuthern Illi-
nois, attaining a maximum thickness of 350 to 400 feet. The
following divisions of the system have been recognized:

) Feet.
Hamilton Hmestone ......vviiue it i it ettt nt e iaeaeen 60
MArcellts SDAIE. .. .uvuserererinrnisireeenseesernseaerertenrneneteneneenanserenenens s 20
Corniferous Hmestone.........ovuuiiiii ittt ittt it e e e 25
(@703 000 £ 7o T 60111 703 4 - T 30
OriSKany SANASLOMO ...\ viutun it rrenenes et eeetaenereestnsseeeneasonaseseneseessnrnneennnn 200

All these divisions are highly fossiliferous, and some of them,
notably the corniferous limestone, possess the dark color and
fetid odor which -usually characterize the oil and gas produc-
ing rocks. These beds thin out rapidly to the northward, and
at the mouth of the Illinois river in Jersey county, the only
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representative of the entire series is about ten or twelve feet .of
- Hamilton limestone, intercalated between the Niagara and the
lower carboniferous series.

The next outcrop in a northerly direction is in Rock Island
county, where the Hamilton limestone and shale is somewhat
thicker, attaining a thickness above low water level of the Mis-.
sissippi of fifty to sixty feet. On the eastern border of the
State no outcrop of this formation is known, but it was pene-
trated with the diamond drill at Tuscola in their search for
coal.

In LaSalle county the coal measures overlie unconformably
the Trenton limestone, both the Devonian and Upper Silurian
systems being absent, a phenomenon probably due to erosion
anterior to the carboniferous period. The geographical extent
of this erosion we have no data for determining at the present
time, but no great thickness of Devonian strata have yet been
revealed by the drill, either in central or northern Illinois, and,
as the lower gas horizon, the Trenton limestone, has failed to
yield it in notable quantity in any of the numerous borings
made through it, the writer hds not been disposed to encourage
any considerable expenditure of capital in searching for natural
gas in this State. ’

ARTESIAN WATER.

Three successful attempts to obtain artesian water have been
made in western Illinois since the publication of Vol. VII, of
these reports. -Two of these are in Hancock county, one at the
Riverside Sanitarium near Hamilton, which is located at the
top of the bluff of the Mississippi river nearly opposite the city -
of Keokuk, and the other at Carthage on the prairie which
forms the watershed between the Mississippi and the Illinois
rivers. ' ‘ '

The Hamilton well obtains its flow from the Niagara lime-
stone which was reached by the drill at the depth of 680 feet.
The flow from this well is estimated by Dr. Ringland, the pro-
prietor of the Sanitarium, at 50,000 gallons per day, which I
feel inclined to regard as an over-estimate. The water was said
to rise in a rubber tube to the height of sixty-three feet above
the surface.



ECONOMICAL GEOLOGY. 65

The record of this boring describes the*formations passéd
through as follows:

‘ Feet

1. Earth (Soil, clay, 6t0)...c.cuuiiiriiiiin i i i s e e 25
2, LAMOStONO. ..t ettt it e e it r e e e 100
N 1y 25
B T 75 1= ) 1 R e 150
5. WHIite SOADSEONO. .. uuittnttittaeeintienteeareeeeraeeasneeereseenueeeneaeennssssrannnns 125
6. BIue S0@DStONG .\uiieiiiii it i i e e e e 1%
7. MOStly flInt. .. uvevrneeriirierrieiinieeieieeeaiieraaaaias et et e e aeaas ]
8. Lime, sand and water.................oouet e eeer e e reraeee 25
’ Total deDth ....oviieiie i i e 680

Nos. 2 and 3 are undoubtedly Keokuk limestone, No. 4 Bur-
lington limestone, Nos. 5 and 6 Kinderhook shales, and Nos. 7
and 8 are Devonian and Upper Silurian limestones.

When the stratum from which the Hamilton flow comes was’
penetrated in the Carthage well, the water raised to within
fifteen feet of the surface and remained there, indicating-a dif-
ference in the surfacelevel at the two localities of about 75 feet.
This well was continued down to the depth of 975 feet,' when,
on reaching the St. Peters sandstone, a fine flow of water was
obtained, but it failed to rise more than about five feet above
the surface. Subsequently the boring was continued down to
the Potsdam sandstone, without obtaining, however, any
decided increase in the flow of water.

Unfortunately no accurate record of this well was kept, but
the following data to the St. Peters sandstone was glven me
from memory by the foreman in ‘charge of the work:

No. C Feet.
1. Drift clay, sand and gravel............ e, e 24
- 2, White Hmestone..........ccooiviiiniiiiieriiiiii ittt ciiiiiaeeens 70

4. Limestone..........
5. St. Peters sandstone.....covvviiiiiieiiiieiiiiiiiiiiiiieiiiiiiiieieees

\Io 2 is undoubtedly the Buxhngton limestone, No. 8 includes
the Kinderhook shales, the Devonian and Upper Silurian and
the Cincinnati shales, and No. 4 the Trenton limestone.

The water from both these wells is so highly charged with
mineral matter as to render it unfit for culinary use.

" The third well was sunk tt Beardstown on the Illinois river
and but a few feet above the flood plain of that stream. This
—8
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well was undertaken in the expectation of finding natural gas
in which the company were measurably successful, and the
details of the record are given on'a preceding page. The first
flow of water, gas and oil was obtained soon after passing
through the Kinderhook shales and in strata that are probably
of Devonian age, but this was thought to be increased on pass-
ing through the Trenton limestone. . The flow of water is esti-

mated at 800 barrels per day, but no successful attempt has.

been made to measure the pressure of the gas. The production
of oil is only about one-half gallon per day.

A boring at Monmouth in Warren county failed to obtain a
flow of water, although carried down through the St. Peters
sandstone, which ‘at that locality was reached at the depth of
1,078 feet. The following record of this boring was furnished
by Mr: J. H. Southwell of Rock Island.

No. : Feet
1. Drift clay .cooovvevennnnn. e ettt ee e ee et e e et e et r e e 67
2. C0al TeASUTE ShALE ... e.euvuireriinrieeeeneareeneaeereeesnenenes eebiecee cenenens 5
3. Burlington Hmestone ........cooiiiiiiiiiiiiiiiiiiiiiiiiriiieriieciiiianeenans ceerantien 96
4, Kinderhook ShaALe .....vuiiiiitiiiiitiiiiieieieerieeetaetnieeaneeraresneessnnenens Ceee. 124
5. Devonian shale and Hmestone............ccooviiiiiiiiiiiiiiiiiii i e 109
6, Niagara lmMestone. . oueviiiieiientiiriee i ierirreeetsnetneeesneserenenassroncsosnrennas 68
7. Cincinnati shale ...........ccveeenirenenvenenenns e v a e 83
8. Trenton HmMesStone .......oivriiuii ittt iiir et et eaennersesneneananes 526
9. St. Peters sandstone..........viviiiiiiiiiiiii i i e 154

Tota.! .......................................... b e e e e et e ie et aaaeeeas 1,232

No indications of natural gas or oil were observed in this
well. .

A boring was made at Jacksonville a few years since in search
of coal, but as it commenced near the bottom of the coal meas-
ures, the prospect of a successtul termination of the experiment
was far from encouraging to any one conversant with the
geology of Morgan county. This boring was carried to the
depth of about a thousand feet, and 1 am indebted to Prof. H.
K. Storrs for a copy of their record, which I have summarized
‘as follows: ,

No. Feet.
1. Driftclay, &C.ovvevviiiiiiiiiiinnnnin. e e e e e, 154
2. Coal measures, With one coal SeamI.........coiiiiiiiiiiiiiiieiiiiiiiorineeiineenieinns 100

3. Lower carboniferous Hmestone.......oouuuyiriiiiiiieiiiireieiiiaieiviareinneinenss 433

i

Te
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4. Kinderhook shale......... et eteerrenrae e rieaaaeaeas e eesrseriettentsitarrenestsaatans 222

5. Devonian shale and HMeStONe......cvviviiiieiieiiiiieiiieiererriieirnienseerseennnes 19
6. Niagara Hmestone........c.oiveieiirreniinieneneenernenesaesenanns e ereeraartneetareenens Vi1
Total depth..........‘...._ .............................................................. 1,002

The boring now being prosecuted there in search of natural
gas, is said to be down 1,600 feet, which, if true, would carry
the drill into the sandstones below the Trenton limestone, and
therefore quite through all known gas-producing horizons. The
St. Peter’s sandstone which was encountered at the depth of
1,055 feet at Beardstown, must be found within thirteen or four-
teen hundred feet of the surface at Jacksonville, and below that
sandstone neither gas or oil has been found as yet in the Uni-
ted States in sufficient quantity to render its exploitation a
. matter of practical importance. i
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PALAONTOLOGY OF ILLINOIS.

SECTION 1.

DESCRIPTI'ON OF FOSSIL INVERTEBRATES.

By A. H. WoORTHEN.
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ORDER ZOANTHARIA.
GENUS ZAPHRENTIS. Rafinesque.
ZAPHRENTIS DALEI. Edwards and Haime.

Zaphrentis spinulifera. Hall.

PL X, Figs. 12-12a.

This coral was described in the first Iowa report,,Vol. 1, part
2, page 650. Pl 22, figs. 1a, 1b. Its date is 1858.

In 1851 Edwards and Haime published a species which they
named Z. dalei- (Mon. d. Pol. Foss. d. Ter. Pal.) from the same
locality, (Warsaw, Ill.,) which is probably the same as Z.
spinulifera, in which case the specific name dalei should have
precedence in accordance with the well established rules of
nomenclature. Hall’s description is given below.

“Coral in the form of a reversed cone, curved. Calyx slightly
oblique, circular or sub-circular, the cavity deep; septal fossette
strongly marked, situated on the inner side of the curvature.
Radiating lamellee strongly defined, somewhat irregularly curved,
numbering at the margin from forty-two to fifty, and uniting -
in fascicles of two, three, four or more before reaching the
center; outer walls of the calyx thin at the upper margins, be-
coming very thick and strong below. Externally somewhat
rugose, and often swelling abruptly at intervals; the stages of
- growth marked by somewhat regular rows of nodes or short
spines.”

The following is a free translation of Edwards and Haime’s de-
scription of Z. dalei, from the same locality: ‘“Coral in the form
of an elongated cone, moderately curved ; external ridges irregu-
lar. Calyx oblique, sub-circular with a profound cavity. Fossette
rather deep and situated on the side of least curvature. La-
mellee sixty to seventy, well developed, thin, alternately a little
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unequal, generally reaching to the eenter where they are a little
curved, especially those adjacent to the septal fossette. Height
5 to 6 cent., diameter of the cup 2% to 3 cent. Locality, Warsaw,
mn.”»

This description corresponds well with the form described sub-
sequently as Z. spinulifera, the principal difference being in the
larger number of lamelle in E. and H.’s specimen. This charac-
ter, however, is a variable one, and as there is no other form
known from that locality that has even as many as fifty
lamellee, it becomes almost certain that their specimen was
specifically identical with that subsequently described as Z.
spinulifera.

The form from the Keokuk limestone that has usually been
called Z. dalei, has only about 36 to 42 lamelle, and agrees
well with the form described by the above named authors under
the name Z. centralis, to which I have no hesitation in referring
it. The specimen figured on Pl. X, figs. 12-12a, belongs to the
lower or Warsaw division of the St. Louis limestone, and was
found by the writer at Warsaw, Ill.

No. 2556 of the Illinois State ‘Museum.

ZAPHRENTIS cENTRALIs, Edw. and Haime.

: PL IX, Figs. 1-1a.” PL X, Figs. 13-13a.

Coral in the form of a curved cone, moderately elongated,
without prominent transverse ridges; cup deep, circular; septal
fossette large, central, and prolonged on the side of least curva-
ture; lamellee forty to forty-two, strongly developed and arranged
usually in four groups. '

Heighth of a mature specimen 3 inches; breadth of the cup
1% inches. ~ A smaller specimen measures 2% inches in length, and
breadth of cup 1% inches.

Position and locality: Keokuk llmestone, Warsaw and near
Plymouth, IIl.

- Collector, A. H. Worthen.

No. 2563 of the Illinois State Museum.

Nore.—Edwards and Haime in their description of Z. dalei, do not mention the short
spines that may be observed on specimens that have not been weathered, but these are
_often obliterated on specimens that have been long exposed to atmospheri¢ influences,
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ZAPHRENTIS SPINULOSA, Edw. and Haime.

Pl X, Figs. 6-6a.

Coral turbinate, moderately elongated, a little curved and
slightly distorted, with a few irregular external ridges; epitheca
thin and on the lower portions ornamented with little sub-
spiniform points; cup circular, moderately profound; fossette
moderately developed, situated near the wall but in a variable
position from conforming to the curvature; lamellee about thirty,
very feebly curved near the septal fossette, with an equal number
of rudimentary lamellee.

Height of an average size specimen, 1% inches; breadth of cup,
about ¥ to % inch.

Position and locality: Chester, Ill., Chester limestone.

Collector, A. H. Worthen.

No. 2559 of the Illinois State Museum.

ZAPHRENTIS CHESTERENSIS. (Sp. nov.)

Pl IX, Figs. 3-3a.

Corallum elongated, moderately curved, gradually and regu-
larly tapering; calyx circular, not deep, fossette deep, and
situated on the side of shortest curvature. Lamellee in four
divivisions, the two on either side of the fossette to the number
of seven or eight coalesce before reaching the bottom of the
calyx. On each side of the strong septum opposite the fossette,
there are twelve or thirteen lamellee that extend singly to the
bottom of the cup. Surface slightly rugose, with traces of short
spines scattered irregularly over it.

This is a variety of Z. spinulosa, K. and H., but may be
readily distinguished by its more elongated and symmetrically
tapering form, and greater number of lamellz.

Height 211/,4; diameter of calyx, 14 in.

Position and locality: Chester limestone, Monroe and Ran-
dolph counties.

Collector, A. H. Worthen.

No. 2560 of the Illinois State Museum,

—9
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ZAPHRENTIS PELLAENSIS. (Sp. nov.)
PL IX, Figs. 6-6a and Pl1. X, Fig. 11-11a.

Corallum turbinate, regularly curved, height of an average
specimen 1% in., diameter of calyx about ¥ in., depth of cup ¥
in.; sides descending abruptly, the lamellee on each side of the
fossette to the number of four to six coalescing, while the others
extend singly nearly to the center of the cup. Fossette narrow
and situated obliquely to the curvature of the corallum. Whole
number of the principal lamellee 32 to 36 with about the same
number in the secondary series. Surface moderately 1rugose and
often marked by a few short scattering spines that are usually
restricted to the lower portion of the corallum.

This form is closely related to Z. spinulosa, E. & H. from the
Chester beds, but is usually shorter in proportion to its dia-
meter, and coming from a different geological horizon itisentitled
to be considered as a distinct variety.

Position and locality: St. Louis shales, near Pella, lowa.

Collector, A. H. Worthen.

No. 2605 of the Illinois State Museum.

ZAPHRENTIS CALCARIFORMIS. Hall.
Pl X, Figs. 2-2a.

This form was described in the Thirty-fifth Annual Report of
the New York State Museum of Natural History, page 33, as a
Devonian species, from the Falls of the Ohio. The following is
the original description. ' ‘

“Corallum simple, narrowly turbinate, regularly curved; dia-
meter of calices in individuals of the same height varying from
ten to fifteen millimeters; lieight- twenty-five millimeters; ex-
terior with frequent undulations and low rounded annulations;
fossette narrow, very deep, commencing at the center and con-
tinuing to the posterior margin; the lamellee extend to the
margin; coalescing and forming vertical wails; number of
lamelle fifty, alternating in size; at a distance of two milli-
meters from the margin the smaller lamelle coalesce with the
others.”

The specimen figured is an unusually long one, but presents
the usual characters of the species.
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Position and locality: Warsaw division of the St. Louis
limestone, Coalsburg, Ky.

Collector, E. O. Ulrich.

No. 2558 of the Illinois State Museum.

ZAPHRENTIS CARINATUS (8p. nov.)
Pl X, Figs. 3-3a.

Corallum curved, strongly compressed laterally; calyx deep,
ovate; septal fossette extended on the side of least curvature.
Primary lamellee about thirty, with about the same number of
very short secondary lamellee intercalated between the primaries.

Length 1Y% inches; breadth of calice on its widest diameter %
inch; opposite diameter of the same % inch; depth of calice %
inch.

Position and locality: The specimen figured was obtained at
Bentonsport, Iowa, and probably belongs to the Keokuk or
St. Louis limestone, both of which outerop in the vicinity.

Collector, A. H. Worthen.

No. 2564 of the Illinois State Museum.

ZAPHRENTIS CLIFFORDANA. Edw. and Haime.
Pl X, Figs. 1,1a, 1b.

“Corallum in the form of a curved cone, external ridges not
prominent, epitheca thin, making visible the ribs series of which
are equal, plane and rather close. Calice circular and rather
deep; fossette rather large and situated on the side of least
curvature; lamellee thirty-two to thirty-six, sub-equal, strong,
a little thickened outwardly and thinning towards the interior,
reaching generally to the center of the upper floor on which
they are a little curved, and not elevated. Their free border
appears to be cut obliquely. One distinguishing feature of the
species is the equal number of rudimentary and primary
lamellee.” :

The above description applies very well to a common form of
Zaphrentis in the Kinderhook beds of Illinois, and the speci-
mens figured are from that horizon in Monroe county.

Collector A. H. Worthen.

No. 2570 of the Illinois State Museum.
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ZAPHRENTIS ULRICHI, (Sp. nov.)
PL X, Figs. 10-10a.

Corallum small, pointed, compressed and slightly curved; cup
ovate, shallow; septal fossette comparatively wide, extending
from the center to the margin of the cup on the side of least
curvature.

Lamelle fifty-two to fifty-four on the outer margin, but coal-
escing in pairs about one-third the distance from the margin to
the center of the cup, so that only about twenty-six reach the
central fossette.

Length of a medium size individual % inch; width of the cup
-across the greatest diameter % inch; in the opposite direction
6/1¢ inch, .

This species is closely related to Z. caleariformis, Hall, from
the same horizon, (erroneously assigned by the author of the
species to the Corniferous limestone,) but differs from that in
its compressed, and more rapidly expanding form.

Position and locality: Warsaw division of the St. Louis lime-
stone, Coalsburg, Ky.

Collector, E. O. Ulrich.

No. 2573 of the Illinois State Museum.

ZAPHRENTIS LANCEOLATUS. (Sp. nov.)
Pl X, Figs. 4-fa. '

Corrallum small, pointed at the lower extremity, compressed,
lanceolate, widening regularly from ‘the pointed extremity to the
upper margin of the cup; septal fossette well developed, and
ranged in direction with the greatest diameter of the cup.
Lamellee twenty-two to twenty-four, all reaching to the border
of the septal fossette.

Length of an average size specimen 13/;4 inch; breadth across
the greatest diameter of the cup, %/;4 inch; the broadest speci-
men seen measured in length 19/, inch; breadth of cup across
its greatest diameter, 9/;4; inch; in the opposite direction, /44
inch. :

Position and locality: Warsaw beds of the St. Louis group,
Spergen Hill, Indiana, and Coalsburg, Ky.

Collector, E. O. Ulrich.

No. 2572 of the Illinois State Museum.
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ZAPHRENTIS ILLINOIENSIS. (8p. nov.)
Pl IX, Figs. 4-4a.

Corrallum very broadly turbinate, cup oblique, surface marked
by several transverse undulating ridges and numerous longi-
tudinal striee. Septal fossette deep and situated on the side of
least curvature; lateral fossettes narrower but distinct, separat-
ing the lamellee into three well marked divisions, the two on
either side of the septal fossette consist of ten or eleven each,
and the other of twenty-eight, making thirty-eight to forty
primary lamellee in the entire cup.

This species was evidently sessile, and was attached near the
lower extremity to some ecylindrical body, the scar of attach-
ment being visible on nearly all the individuals seen.

Length of a large individual 2% inches; breadth of cup 2/44
inches; depth of the same about 1 inch.

Position and locality: Keokuk limestone, Warsaw, and near
Plymouth, Hancock Co., Il

Collector, A. H. Worthen. A

No. 2562 of the Illinois State Museum.

ZAPHRENTIS SPERGENENSIS. (Sp. nov.)
Pl X, Figs. 8-8a.

Corallum small, turbinate, straight or slightly curved at the
lower extremity. Surface striated longitudinally, and charac-
terized by numerous short spines irregularly distributed over
the entire corallum. Cup circular and proportionally rather
deep; septal fossette well defined, with a narrow lateral fossette
on either side, separating the lamellse into three divisions.

Primary lamellee twenty-two, with about an equal number of
a setondary order, the latter coalescing with the others at
about half the distance from the border of the cup to the cen-
ter. On each side of the septal fossette, and between that and
‘the lateral fossettes, there are five primary and five secondary
lamellee, that coalesce into one before reaching the center of
the cup.

Length of a medium size specimen % inch; breadth of cup, %
inch; depth of the same, 3/;4 inch.
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Position and locality: This little coral is common in the
Warsaw beds at Spergen Hill, Indiana, and at Warsaw, Ill.

Collector, A. H. Worthen.

No. 2574 of the Illinois State Museum.

ZAPHRENTIS VARSOVIENSIS. (Sp. nov.)
PL X, Figs. 9-9a.

Corallum small, turbinate, pointed below, and slightly curved;
epitheca thin, external striee distinct; height of corallum 1 inch;
breadth of cup, 7/;4 inch; depth of the same, 4 inch.

Septal fossette nearly central, and extended on the side of
greatest curvature; primary lamellee comparatively strong, and
numbering about twenty-six, all reaching the thickened border
of this septal fossette.

Position and locality: This symmetrical little species is quite
common in the Keokuk limestone, at Warsaw, Hamilton, Nau-
voo and Keokuk.

Collector, A. H. Worthen.

No. 2557 of the Illinois State Museum.

ZAPHRENTIS CYLINDRACEUS. (Sp. nov.)
Pl IX, Figs. 5-5a.

Corallum long, cylindrical, slightly curved, tapering at the
lower extremity. Surface marked by numerous transverse un-
dulations and fine longitudinal striee. Cup shallow, the center
slightly elevated as in the genus Anisophyllum. Septal fossette
situated on the side of least curvature, and not reaching to the
center of the cup. Lamellee about thirty-two to thirty-four,
which coalesce in several groups before reaching the central
elevation.

Length, 2% inches; breadth of cup ¥ inch.

Position and locality: Chester limestone, Chester, Il1.

Collector, A. H. Worthen.

No. 2561 of the Illinois State Museum.

ZAPHRENTIS REVERSA. (Sp. nov.)
Coral very broadly turbinate, the length being but little more

than the breadth of the cup; moderately curved, epitheca thin
and interspersed with numerous rather stout spiniform points,
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irregularly distributed over the whole surface; cup nearly cir-
cular, moderately profound; fossette large and situated on the
side of greatest curvature; lamellee about forty-four, those on
either side of the fossette to the number of about ten coalescing
before reaching the center of the cup.

This species may be distinguished from the large allied forms
by the size and position of the septal fossette.

Height, 19/;¢ inches; breadth of cup, 1% inches.

Position and locality: Warsaw division of the St. Louis
group, near Columbia, Monroe Co., Ill.

Collector, A. H. Worthen.

No. 2567 of the Illinois State Museum.

ZAPHRENTIS PARASITICA. (Sp. nov.)
PL X, Figs. 5-5a.

Corallum small, truncated at the lower extremity, slightly
expanded and compressed; breadth of the calice a little more
than the length; surface marked with strong longitudinal
striee; septal fossette comparatively large, central, extending
laterally on the side of greatest curvature; about twenty strong
lamellee extend from the border to the central fossette. Calice
deep, and irregularly ovate in form.

Length 3/,4 inch; greatest breadth of calice about ¥ inch.

The specimen figured is parasitic on the ventral valve of Pro-
ductus pyvxidatus.

Position and locality: Kinderhook group. Clarksville, Mo.

Collector, A. H. Worthen.

No. 2571 of the Illinois State Museum.

Gexuvs LOPHOPHYLLUM, Ed. & Haime.

LOPHOPHYLLUM PROFUNDUM. (8p. nov.)
Pl X, Figs. 14-14a.

Corallum turbinate, straight or curved, tapering regularly to
a pointed base; epitheca thin; surface marked by a few distinct
encircling wrinkles, and numerous longitudinal striee. Calice
circular and deep, frequently occupying one-half the entire length
of the corallum; columella prominent, pointed and lanceolate;
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lamellee about fifty, each alternate one comparatively robust,
and extending to the bottom of the calice, while the others
become obsolete before reaching the bottom.

Length of an average size specimen % inch; breadth of calice
Y/1¢; depth of the same 7/;4 inch.

Position and locality: Coal measures. Lower division of the
LaSalle limestone, LaSalle, Ill.

Collector, A. H. Worthen.

No. 2565 of the Illinois State Museum.

Genvs ANISOPHYLLUM. Edwards & Haime.

ANISOPHYLLUM? IOVAENSIS. (Sp. nov.)
Pl IX, Fig. 7.

Corallum rather narrowly turbinate, slightly curved and
pointed at the extremity. Central node prominent. No clearly
defined septal fossett can be seen.

Lamellee about thirty, three of which are elevated above the
bottom of the cup, dividing it in four unequal divisions.

Height 1) inches; width of cup % inch ; depth of the same ¥ inch.

I am not aware that any examples of the above named genus
have hithertq been found in carboniferous strata, and hence
refer the above described species to Anisophyllum with some
doubt. It seems to be clearly distinct from Zaphrentis, and its
affinities seem to be with the above named genus. In some
respects it resembles the species deseribed under the name
Zaphrentis cylindraceus, from the Chester limestone, but differs
from that in its shorter form, more elevated central node, and
in the possession of three elevated lamellee.

Position and locality. Calcareous shales of the St. Louis
limestone, Pella, Iowa.

Collector, A. H. Worthen.
No. 2568 of the Illinois State Museum.
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Gexus TRACHYPORA. Edw. & Haime.

TRACHYPORA AUSTINI. (n. sp.)
Pl XI, Figs. 1-1a, 1b, 1c, 1d.

- Corallum dendroid, the branches generally cylindrical, some-

times irregular, from 15 to 25 mm. in diameter, and infre-
quently divided. Corallites conical, diverging from an imagi-
nary axial line to open on all parts of the free surface. The
calices all oval or circular, very variable in size, the larger
ones about 1.1 mm. in diameter, and either level with the
general surface, or with an elevated margin. Tach orifice
is adorned with small tubercles or short ridges arranged in a
radiate manner around the calice margin. Openings of the
corallites separated by dense calcareous tissue, of variable thick-
ness, but apparently always as wide as, or wider than the
diameter of the tube orifices.

Sections show that the tubes are prismatic and in contact
with each other, that their walls are greatly thickened by a
calcareous deposit on the inner side of the tubes, and that the
amount of the thickening increases toward the orifices. Mural
pores of large size are present, but apparently not numerous.
Tabule are best developed in the axial region, where they cross
the tube cavity at intervals equalling once or twice the diam-
eter of the tubes. Tangential sections show that the corallite
cavities are surrounded by blunt, thick septal ridges. The
walls are now composed of fibro-crystalline calcite, and the
change has destroyed the finer details of structure.

In all important respects the species here described resembles
the Trachypora ornata, Rominger sp., from the Hamilton gr.
and I do not think any reasonable objection can be urged
against placing them in the same genus. Specifically they are
quite distinct, the corallum of Rominger’s species being much
smaller, the calices less variable in size and not so prominently
margined, nor are the interspaces so thick.

Position and locality: Coal Measures. Labette Co., Kansas.

Collector, A. C. Austin.

No. 2596 of the Illinois State Museum,

—10
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GeNus AMPLEXUS. Sowerby.

AMPLEXUS GENICULATUS. (Sp. nov.)

Pl X, Figs.7-7a.

Coral cylindrical above the geniculate portion and pointed
below, and abruptly bent about half an inch above the lower
extremity so as to form nearly a right angle with the upper
part of the coral. Cup comparatively deep; lamell®e twenty-four
or niore; septal fossette not distinct on the specimens in hand;
septa rather thicker than the intervening spaces.

Surface marked by a few undulating transverse ridges, and
numerous longitudinal striee.

Its geniculate character alone will serve to readily distinguish
this species from any other known in the carboniferous rocks.

Position and locality: Chester limestone, Pope county, Il

Collector, A. H. Worthen.

No. 2566 of the Illinois State Museum.
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PALAOCRINOIDEA. Wachs. and Spr.
GENUS BATOCRINUS, Casseday.

BATOCRINUS MONTGOMERYENSIS. (8p. nov:)

Pl XII, Figs. 2-2a.

Batocrinus montgomeryensis, Worthen, March, 1884. Bul'etin No. 2 of the Illinois State
Museum of Natural History, page 25.

Body below the arms spreading into a saucer-like form, more
than twice as wide as high, and composed of slightly convex
granulose plates. Dome inflated, nearly twice as long as the
body below,, and composed of nearly flat plates, each of which
has a small obtusely pointed node in the center. Ventral tube
central and apparently rather slender.

Basals short and forming a projecting rim around the colum-
nar facet. First radial series 3X5; the first one hexagonal or
heptagonal, nearly twice as wide as long. The second is quad-
rangular, about the same length as the first, and two-thirds as
wide; the third wider than long, axillary, and supporting the
first of the secondary series. The anterior ray has three second-
ary radials in each division. In the postero-lateral rays, the
secondary radial series consists of five plates, three on one side
and two on the other, the second plate on one side being an
axillary plate which supports on each side the tertiary radials.

The antero-lateral rays have two series of secondary radials,
consisting of two plates each, the upper one of which is axillary,
and supports a double series of tertiary radials.

This gives an arm formula of two arms to the anterior ray,
three each to the postero-lateral rays, and four each to the
antero-laterals.

First anal plate as wide as long, heptagonal, supporting three
plates above in the first series, five in the second, and three in
the third, the middle one of the last series projecting about one-
half its length above the others.
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First interradial about as large as the first anal, and supports
two smaller interradials above.

This species in its general form resembles Batocrinus biturbina-
tus, but the body is more spreading below the arms, the dome
is more inflated, with flat nodose instead of convex plates. Arm
openings directed upward.

Position and locality: Keokuk limestone, Montgomery county,
Indiana.

Collection of A. H. Worthen.

BATOCRINUS SUBCONICUS.  (Sp. nov.)

Pl. XIII, Figs. 4-4a.

Batoerinus subconicus, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, p. 26.

There is another form occurring near the same horizon as the
preceding, which resembles it somewhat in general form, but
possesses characters that render it clearly distinct. The calyx
is more expanded in proportion to its height than that of B.
montgomeryensis, and is composed of flat instead of convex
plates, with no projecting rim formed by the basal plates as in
that species.

The dome is obtusely conical, composed of convex plates, and
twice as long as the calyx below the arms, sloping up regularly
and symmetrically into a rather stout, central ventral tube.

The calyx below the arms is nearly four times as wide as high,
with the arm openings directed outward, and arm formula about
the same as in B. montgomeryensis,. The specimen is so highly
silicified that the form and number of the secondary and tertiary
radials cannot be clearly determined.

Collection of A. H. Worthen.

BATOCRINUS UNIONENSIS. (Sp. nov.)

Pl XII, Figs. 5-5a, and PL XIII, Fig. 3. -
Body depressed globose, width at the base of the-arms a little
greater than the height to the base of the ventral tube.
Plates of the calyx strongly beveled on their borders, leaving
a deep suture between them on all sides.
Dome elevated, composed of plates that are elevated in the
center, forming short and rather stout nodes.
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Basal plates very small and concealed in the basal cup. First
radials once and a half as wide as the second, and projecting so
as to form a prominent rim around the basal cavity.

Second radials quadrangular, nearly twice as wide as long.
Third radials pentagonal, axillary, and supporting on their upper
sloping sides the secondary series.

The secondary and tertiary radial series, consist of three
plates each, the last one of the third series giving support to
the first arm plates.

First anal plate hexagonal, and succeeded by two smaller ones
in a double series. ‘

Arms composed of a double series of closely interlocking
plates. '

Ventral tube slender; column unknown.

Position and locality: St. Louis division of the Lower Car-
boniferous, Union county, Illinois.

No. 2581 of the Illinois State Museum.

BATocrRINUS NASHVILLE, Troost, sp.
PL XIII, Fig. 5.

This magnificent crinoid was described and figured in the
Geology of Iowa, Vol. I, part 2, page 609, pl. XV, fig. 4, and
pl. XVI, figs. 4, a & b, under the name Actinocrinus nashville
Troost; but none of the specimens known at that time had the
remarkable ventral tube belonging to this species preserved,
and an individual in which that organ is well preserved, is here
illustrated.

The following is the original description of the species: “Body
urn-shaped, rounded at base and excavated for the reception of
- the column, contracted above, and somewhat rapidly expanding
at the brachial margin; dome moderately elevated, with a strong
central proboscis. Basal plates more than twice as wide as
long, spreading in a broad thickened rim, indented at the line
of suture. First radial plates large, wider than long, tubercu-
lose transversely, and prominent above the other plates. Second
radials wider than long. Third radials supporting on the two
upper oblique sides, two hexagonal supra-radial plates, and these
support two brachial plates, from the upper sides of which pro-
ceed the arms, giving uniformly four arms to each ray. A small
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heptagonal intersupra-radial plate rests on the adjacent edges
of the first supraradials.

First interradial plates heptagonal or octagonal; the anterior
ones large, supporting two or three plates in the second and
third range each. First anal plate as large as the first radials,
strongly tuberculiform, supporting in the second range three
plates, and in the third range four, with some small plates in-
tercalated between the arms. Dome large, becoming proboscidi-
form. Surface granulose, the granules sometimes pustuliform.

Column large, consisting of strong joints separated by thinner
ones, and, farther from the body, by two, three, four or more
thinner ones.”

In addition to the above description, I would add the follow-
ing: Ventral tube long, gradually tapering and rising symmet-
rically from the center of the dome, composed of massive hex-
agonal plates, nearly all of which are produced into a short
spiniferous node, and occasionally into a slender spine, half an
inch or more in length. About half the length of the ventral
tube above the dome a single row of six plates is replaced by
stout spines % of an inch in length, and about 5/;4 inch in di-
ameter at the base. These long spiniferous plates probably sur-
round the anal opening. Above this the plates are less massive
and diminish in size to the apex.

This fine species is only found in the Keokuk limestone, and
for the use of the specimen figured I am indebted to Mr. L. A.
Cox, of Keokuk, by whom it was kindly presented to the author.

Genvs POTERIOCRINUS, Miller.

POTERIOCRINUS SPINULIFERUS. (Sp. nov.)

PL XIV, Fig. 3.
Poteriocrinus spinuliferus, Worthen, March, 1834, Bulletin No. 2 of the Illinois State
Museum of Natural History, page 27.

Body of medium size, short, width three times as great as the
height to the top of the first radials; base depressed, under-
basals small and concealed under the first columnar joint. Col-
umn obscurely pentagonal near its upper extremity, becoming
round below, slender and composed of alternate thin and thicker
joints near the base, beyond which it is unknown.
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Basal plates forming a flat disk with slightly curving angles
above and below, so that the body if detached would rest on
the central portion of these plates. First radials short, penta-
gonal, twice as wide as high, angular below to fill the depres-
sions between the basals. Under a good lens they show rude
striations around their lower borders, with a slight depression
in the upper margin, forming a well defined suture between them
and the second radials. Second radial series on four of the rays
as long as their greatest breadth below, angular in front, and
compressed at the sides, the apex produced into a rather prom-
inent node, and support on the upper angles the first divisions
of the rays. The right antero-lateral ray divides again on the
sixth plate, and again on the sixth and twelfth, while the left
antero-lateral divides the second time on the sixth plate, and
the outer division again on the seventh or eighth plate, while
the inner one continues simple beyond the second bifurcation.

The anterior ray has five radial plates, the first correspond-
ing in form and size with those of the other rays, the second is
quadrangular; longer than wide, narrower above than below,
the third and fourth are quadrangular, about half as long as
wide, the fifth is about as long as wide, axillary and produced
into a strong node like the axillary plates of the other rays.

The right division of this ray divides again on the tenth plate,
while the left continues single as far as it is preserved.

All the axillary plates of the arms are nodose, and longer than
the others, which are slightly wedge-formed and give off strong
pinnules from their longer sides.

Position and locality: Chester limestone, near Co]umbla, Mon-
roe county, Ill.

Collector, A. H. Worthen.

No. 2492 of the Illinois State Museum.

POTERIOCRINUS ULRICHI. (Sp: nov.)
Pl. XVII, Fig. 2.

Calyx below the second radial plates cup shaped, about twice
as wide as high. Base concave, and underbasals concealed by
the column. Basals on the posterior side pentangular slightly
projecting on their upper margins, leaving a well defined suture
between them and the second radials. The second radials are
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about twice as long as wide, strongly constricted in the middle
and sharply angular above.

Arms two to each of the posterior rays, the only ones pre-
served in the specimen in hand, composed of long rounded
joints, arranged in a somewhat zigzag position, and decreasing
in length towards their extremities. Pinnules strong.

Anal plates arrangéd as usual in this genus, and united above
to form a slender ventral tube, only the lower portion of which
is visible.

Column round, composed of short pieces that decrease in
diameter as the distance from the base increases.

Position and locality: Keokuk limestone, Keokuk, Iowa.

No. 337 of Mr. L. A. Cox’s collection.

I take pleasure in dedicating this pretty species to my friend
Mr. E. O. Ulrich of Newport, Ky.

POTERIOCRINUS ELSAHENSIS. (sp. nov.)
PL XIV, Fig. 5.

Calyx obconical, with straight gradually expanding sides.
Basge truncated, the under basals forming a shallow cup about
three times as wide as high.

Basals large, the two on the anal side heptagonal, the others
a little smaller and pentagonal or hexagonal.

First radials rather smaller than the basals, pentagonal, and

excavated on their upper borders for the reception of the second-
ary radials.
* Anal plates three, the first nearly as large ag both the others,
and situated as is usual in this genus, the first resting between
the basals, the second resting on the summit of the left pos-
terior radial, and the third on the summit of the first.

Secondary radials, arms and column unknown.

Position and locality: Kinderhook group near Elsah, Jersey
county, Illinois.

Collector, A. H. Worthen.

No. 2580 of the Illinois State Museum,
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POTERIOCRINUS NODOBASALIS. (Sp. nov.)
PL XII, Figs. 3-3a, and Pl. XIII, Fig. 6.

Calyx short, forming a broad shallow cup below -the brachial
geries. Under basals visible around the column where they form
a small five-rayed star. Base depressed, basals prominent, and
projecting below so as to form short transverse nodes. Radials
short, twice as wide as long, pentagonal, and truncated squarely
across their upper margins.

Brachials one to each ray, pentagonal, rather larger than the
radials, wider than long and supporting on their upper angles
the first arm plates.

On the left antero-lateral ray, both divisions bifurcate again,
one division on the second, and the other on the fifth plate,
‘beyond which they appear to be simple to their extremities.

Anal plates five visible, arranged as is usual in this genus.

Column composed of thin pieces, and pentagonal where it
joins the body.

Position and loecality: St. Louis limestone, Monroe county,
linois.

Collector, Henry Tolbot, Esq.

No. 2577 of the Illinois State Museum.

POTERIOCRINUS BUFFALOENSIS. (Sp. nOV.)
PL XII, Fig. L.

Calyx small, obconic below the summit of the radial plates,
or about once and a half as wide as high. Basals small,
pointed above, forming a low pentagonal cup.

Radials two on each of the two rays visible, the first pentagonal
wider than high; the second quadrangular, and about twice as
wide as high. '

Brachials pentagonal, wider than high, pointed above, and
supporting on their upper sloping sides the first arm plates.

Arm two to each of the rays visible, composed of rather stout
joints that are longer than wide, and project slightly at their
upper inner margins where they support stout pinnules,

Anal series unknown,
—11
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Column rather stout where it joins the body, composed of

slightly projecting plates that diminish gradually in size below.
Position and locality: Devonian shales, Buffalo, Iowa.
Collection of A. H. Worthen.

POTERIOCRINUS ROWLEYI. (Sp. nov.)
PL XIV, Fig. 9.

Calyx short, cup shaped, twice as wide as high, with a well
defined suture between the radial and brachial series.

Brachials on the anterior ray two, a little longer than wide,
the first quadrangular, and the second pentagonal, giving sup-
port on its upper angles to the first arm plates. These arms
continue single after their first bifurcation.

The right antero-lateral and the left postero-lateral rays,
have but one brachial each, which is 'pentagonal, length and
breadth nearly equal, and gives support to the first division
of the rays. These divisions bifurcate again on the fourth
plate, giving four arms to each of these rays.

Arms stout for a species of this size, composed of ]omts about
as wide as high, gradually tapering to their extremities. Anal
side not visible. ’

Column round, and composed of alternately thick and thinner
pieces, the former slightly pi'ojecting.

Position and locality: Chester limestone, Monroe county,
Hlinois.

Collector, A. H. Worthen.

No. 2575 of the Illinois State Museum.

Named in honor of Mr. R. R. Rowley, of Louisiana, Mo.

POTERIOCRINUS SPINULIFERUS. (Sp. novV.)
Pl. XVII, Figs. 1-1a.

Body short, saucer shaped, about three times as wide as high,
and composed of rather massive plates separated by well-defined
sutures.

Base depressed, and under-basals concealed in the basal de-
pression. Basals proportionally stout, pentagonal, the lower
angles curving into the basal depression. Radials short and
pentagonal, truncated squarely on their upper margins for the
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reception of the succeeding plates. Brachials one each to the
posterior and antero-lateral rays, ‘while the anterior ray has
four. The first brachial on this ray is about as long as wide,
quadrangular, and like the corresponding plate on the other
rays, is constricted, rounded on the outer surface, and succeeded
by two short plates, the upper one giving support to a nodose
axillary plate on which the first division of the ray takes place.
In this ray the outer division bifurcates again on the tenth
plate, but the inner continues single as far as it is preserved.
The right antero-lateral ray bifurcates the second time on the
gixth plate, and both divisions again on the sixth to the
eleventh plate above, giving eight divisions to this ray. The
‘left antero-lateral ray has its first bifurcation on the sixth plate,
the inner division dividing again on the eighth plate, the outer
one continuing single as far as it can be seen, giving but six
divisions to this ray. The postero-lateral rays bifurcate in the
same manner as’ the left antero-lateral ray, giving six divisions
to each of these rays, and twenty-nine to the entire animal.
The rays are composed of rather short, wedge-shaped pieces, that
decrease very gradually in width towards their extremities.

Five anal plates are visible, the two lower ones resting appar-
ently on one of the basals, an dppearance that is probably due
to the partial displacement of the body plates by pressure.

Column round or slightly pentagonal and composed of alter-
nate thin and thicker joints.

This crinoid has the general form of Zeacrinus, as defined by
Wachsmuth and Springer, the only difference observable being
the mode of bifurcation of the rays. -

Position and locality: Chester limestone, Monroe county, Ill.

Collector, A. H. Worthen.

No. 2492 of the Illinois State Museum.

POTERIOCRINUS MAMMEFORMIS. (8p. nov.)

Body small, obconic or mamilleeform below the base of the
arms and squarely truncated below where it is united with the
column. Under-basals long and narrow, slightly angular at their
summits, forming a little cup about once and a half as wide as
high. Basals scarcely as long as the under-basals, but wider,
probably hexagonal and heptagonal. Primary radials two, the
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first nearly quadrangular, about twice as wide as high, the
second narrower, angular above, and supporting the first divi-
sion of the rays.

Whether a second bifurcation takes place above this cannot be
determined from the specimén in hand, but one arm is preserved
to the ninth plate without division. Anal series unknown.

Column composed of thin circular plates, with a thicker one
intercalated at intervals of six to eight plates below its summit.

The only example of this species we have seen is too much
crushed for a complete diagnosis to be given, but its mamillate
form, and long under-basals, will serve to distinguish it from any
species known from this horizon. : _ '

Position and locality: Warsaw beds of the St. Louis forma-
tion, Warsaw, Illinois.

Collector, A. H. Worthen.

No. 2578 of the Illinois State Museum.

Genus CALCEOCRINUS. - Hall.

CALCEOCRINUS ROBUSTUS. (Sp. nov.)
Pl XTI, Fig. 7.

Calyx subquadrate with the upper lateral angles truncated
and sides constricted. Basal plate triangular, about three times
as wide as high. Lower dorsal plate triangular, of about the
same width as the basal, and beveled below to fit the basal
plate. Dorso-lateral pieces twice as wide as high, with the upper
inner angles truncated for the reception of the succeeding plate.
Upper dorsal plate triangular, about once and a half as wide as
high, and slightly rounded at the lateral angles.

Dorsal arm robust, composed of six stout first radial plates,
the upper of which is axillary, giving support to the secondary
series of which there are three, the upper one an axillary plate
supporting the arms. The outer division continues single while
the inner one divides on the third or fourth plate, giving six
arms to this ray.

Lateral rays five, four of which are nearly equal in size, the
fifth quite small, and not preserved beyond the first bifurcation.
The first radial plate in the lateral rays is twice as long as wide,
that of the first lateral resting obliquely on'the excavated outer
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angle of the dorso-lateral pieces. This is succeeded by a series
of radials so thoroughly anchylosed that the exac¢t number can-
not be determined, two of which are protuberant, including the
axillary plate. One division of the ray probably divides again,
but the other remains single to its extremity.

Column round, comparatively rather stout, and composed of
slightly projecting pieces. ’

The specimen is silicious, and the surface markings, if any
existed, are thus obscured.

Position and locality: Keokuk limestone, Keokuk, Iowa.

Collection of Mr. L. A. Cox.

CALCEOCRINUS TUNICATUS, Hall, sp.
Pl. XII, Fig. 6.

Calyx less massive than in the preceding species, basal plate
triangular, and about twice as wide as high. Lower dorsal
plate short, or about three times as wide as high. -Dorso-lateral
plate six-sided, with a strong constriction on ther outer lateral
borders, and their inner angles truncated above for the recep-
tion of the upper dorsal plate. This plate is triangular, about
twice as wide as high, and slightly protuberant. The three first
plates of the dorsal ray are shorter than the six succeeding ones,
which are & little wider than long, and slightly protuberant.
The ninth plate is axillary, and supports the arms, which ap-
pear to be simple to their extremities.

Lateral rays five, of which only four are well preserved First
radial series in these rays eight, including the long narrow series
that is arranged somewhat obliquely around the lateral sides of
the calyx. One or two of these in each ray, including the ax-
illary plate, are protuberant. Arms single above the first di-
vision on all the rays visible.

We refer this form to the species described in the Thirteenth
Report to the Regents of the N. Y. University, under the name
of Cheirocrinus tunicatus. 7

Position and locality: Keokuk limestone, Keokuk, Iowa.

Collection of Mr. L. A. Cox.
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Genus AGARICOCRINUS. Troost.

AGARICOCRINUS NODULOSUS. (Sp. nov.)
Pl. XIII, Figs. 1-1a.

Calyx of medium size, base deeply depressed, the basal de-

pression including the basals, first radials, and the lower part

- of the second radial plates. All the plates in the basal depres-
sion are smoother, and all above are strongly nodose. This
species has a tertiary series of radials, smaller than the second-
ary, giving support to the first arm plates, which are also
nodose.

Dome pyramidal, with a series of large, strongly nodose, plates
immediately above the arm bases, the number of which is de-
termined by the number of arms in the ray. When the ray has
four arms, there are three of these plates, two immediately
above the base of the arms, and the third above and partly
between those below. When the ray has three arms, there are
two of these plates, and over the anterior ray, which has but
two arms, there is only a single large plate. These plates are
succeeded by about three rows of smaller plates, that extend
up to the large apical plate which crowns the summit. Anal
opening small, and situated just below the apical plate. The
anterior ray has two arms, the right anterior and two pos-
terior rays four each, and the left anterior three, making seven-
teen altogether, which is probably an abnormal number.

This species may be distinguished from A. americanus, by its
tertiary radials, and by the strongly nodose character of all
the plates of the calyx, except those included in the basal de-
pression.

Position and locality: Keokuk limestone, Keokuk, Iowa.

Collector, Mr. L.. A. Cox. ’

Collection of A. H. Worthen.

AGARICOCRINUS MACADAMSI. (Sp. nov.)
PL XIII, Figs. 2-2a.

Calyx large, strongly inflated above the arms, and depressed
below, the basal depression including the entire basal and radial
series.
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Basals and first radials smooth, second radials and succeed-
ing arm plates slightly nodose.

The anterior and left anterior rays have three arms each, and
the right anterior and the two posterior rays four each, making
altogether eighteen arms, which is probably the normal number.

Immediately above the arm openings ‘there are from three to
four rather large nodose plates, while those forming the upper
part of the dome are smooth or but slightly elevated in the
center.

Anal area large, protuberant, and composed of twenty-four
or more nearly smooth plates, above which the anal opening is
situated.

- The basal and radial plates are obscured by cherty material,
so that their relative size and form cannot be determined.

We dedicate this fine species to the Hon. Wm. McAdams, of
Alton, by whom it was found.

Position and locality: Keokuk hmestone Jersey county, Illi-
nois.

Collection of A. H. Worthen.

Genus CENTROCRINUS. Wachsm. and Spr.

CENTROCRINUS TENNESSEENSIS. (sp. nov.)
P XIV, Fig. 1.

Calyx broadly turbinate, breadth at the base of the arms
equal to once and a half its height.

The basal plates form a low pentagonal cup, about twice as
wide as high, with projecting lower borders, which form a rim
around the columnar facet.

The first radial plate is as large or larger than the second
and third combined, and has seven distinct angles.

Second radials quadrangular, about twice as wide as long;
third radials about the same size as the second, axillary, and
supporting the succeeding radial series, which in rays visible on
our specimen consists of a single axillary plate, giving four
arms to each ray.

One long oval plate fills each of the interradial spaces on the
free side of the specimen in hand.

The arms are not preserved beyond the fifth or sixth joint,
and the fifth plate on one arm seems to be an axillary plate,
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and possibly a second division takes place in all the arms in-
perfect individuals. Arms as far as can be seen, composed of
short quadrangular joints; about twice as wide as long.

Column round, and composed of alternately thick and thinner
joints, the former slightly projecting.

Position and locality: Niagara limestone, near Clifton, Wayne
county, Tennessee.

Collection of A. H. Worthen.

GeENus AMPHORACRINUS. Austin:

AMPHORACRINUS JERSEYENSIS. (sp. nov.)
P1. XIV, Figs. 8-8a.

Calyx short, the radial series spreading laterally so as to form
a low shallow cup, more than three times as wide as the height
to the base of the arms. The basal plates project slightly below, -
s0 as to form a rim around the columnar facet.

The specimen in hand has an_abnormal structure, the anterior
ray being obsolete. The right posterior and the left anterior
divisions of the calyx have the normal number of three radials
to each ray; while the left posterior and the right anterior
divisions have but two radials each, the second being as large
or larger than the first and supporting the first arm plates.

Anal plates three, the first hexagonal, the éecond smaller and
quadrangular, resting upon the first, with two larger anals on
either side which rest partly on the lateral sides a§ythe first
radials, and partly on the first anal plate. Above these four:
anals, there are six slightly protuberant plates arranged around
a small anal opening.

In the normal divisions of the calyx there is a single large in-
terradial plate.

On the anterior side there are four plates rather larger than
the first four on the anal side, and arranged in the same
manner.

Summit composed of numerous nodose plates, a massive one
crowning the summit, as in some species of Agaricocrinus.

The specimen has six.arms, one each to the posterior, and two
each to the antero-lateral rays.

Position and locality: Kinderhook group, Jersey county.

Collector, A. H. Worthen.

No. 2582 of the Illinois State Museum.
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Genus ACTINOCRINUS. Miller.

AcCTINOCRINUS LoBATUS. Hall.

. Pl XII, Figs. 8-8a.

Body large, urn-shape(i below the arms, and conical above, the
dome gradually diminishing into a strong ventral tube com-
posed of strongly protuberant plates.

Basal plates nearly as large as the first radials, thickened
below so as to form a slightly projecting rim around the
column.

First radials large, length and breadth nearly equal, hexagonal
and heptagonal; second radials about half as large as the first,
and hexagonal; third radials smaller than the second, giving
-support to two brachials. These are succeeded by a second and
third series of small brachials of which there are four or more
to each ray. )

First interradial hexagonal, about the same size as the second
radial, succeeded by two smaller interradials, with a third and
fourth series of still smaller interradials of three each.

First anal plate smaller than the first radials, hexagonal with
two smaller hexagonal plates in the second series, three in the
third series, and four in the fourth.

Surface of the plates traversed by ridges, which, joining to-
gether near the center of the plates, form short flattened nodes.

Arms composed of a double series of short interlocking plates,
and, on one of the specimens figured, showing numerous bifurca-
tions.

Position and locality: . Keokuk limestone, Greene county, Il

Collector, Henry Talbot, Isq.

No. 2583 of the Illinois State Museum.

Gexvs EUPACHYCRINUS. Meek and Worthen.

EupAcHYCRINUS ORBICULARIS. Hall sp.

~ PL XIV, Figs. 2-2a.

This species was described in 1860, in the Boston Journal of

Natural History as Seaphiocrinus orbicularis. The following is
the original description: '
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“Body below the arms very broadly basin-shaped, or de-
pressed hemispheric, with the upper margins inflected; articular
scar for the column attachment sharply impressed, extending
one-half or two-thirds the diameter of the basal plates.

Basal plates pentagonal, obtusely angular above, forming by
their union a pentagon with scarcely concave margins. Sub-
radial plates exceedingly large, extending from the edge of the
column to near the top of the first radial plates, three sub-
pentagonal and two heptagonal (or hexagonal from the straight-
ness of the lower sides), length somewhat greater than breadth.
First radial plates proportionally small; sub-triangular; the
lateral edges of the adjacent plates slightly truncating each
other. First anal plate large and massive, pentagonal, resting
between the two heptagonal sub-radials, and supporting one
side of the adjoining first radial plate. The two remaining anal
plates, (all of which are seen in the specimen,) are smaller and
hexagonal.

Arms and column unknown. Surface of plates depressed con-
vex, sutures distinctly marked. The body plates are very
nmassive, the internal cavity being less than half the whole
liameter.” » ‘

Position and locality: Keokuk limestone, Keokuk, Iowa.

The specimen figured is in the collection of A. H. Worthen.

EUPACHYCRINUS? SANCTI-LUDOVICL. (Sp. DOV.)

We have obtained from the St. Louis quarries some crushed
specimens of a form apparently belonging to the above named
genus, none of which are quite well enough preserved to admit
of a clear and full diagnosis, but differing so much from all
other crinoidal forms known from this horizon, that the crushed
specimens may be easily recognized when the general form is
known.

Body of medium size, basin-shaped, base depressed, the under-
basals concealed in the basal concavity. Basals prominent, the
lower angles curving upward into the basal depression, their
upper angles extending nearly to the summit of the first radial
plates. First radials pentagonal, their lower angles fitting into
the depression between the basals, widest at their summits where
they are squarely truncated for the support of the second
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radials. Brachials as long as wide at bottom, constricted in
the middle, and supporting the first division of the rays. These
plates are all prominent in the center or sub-nodose, the axil-
lary plates more so than the plates below.

Some of the rays after their first division on the second radial
divide once or twice more on the fifth and sixth plate, and pos-
sibly all may do so, though that cannot be determined from the
specimen at hand.

Anal plates and ecolumn unknown.

Position and locality: St. Louis limestone, St. Louis, Mo.
Collector, A. H. Worthen.

No. 2579 of the Illinois State Museum.

GeENUs BARYCRINUS, Wachsmuth.

BArycriNus spurivs. Hall. sp.
PL XIV, Fig. 4.

Calyx broad basin-shaped, composed of massive depressed
convex plates. Under-basals spreading horizontally beyond the
columnar facet form a pentagonal disc. Basals hexagonal
counting three angles on their lower margins, except the one
on the anal side which is heptagonal.

First radial plates wide, the antero-lateral ones longer than
the others; second radials very short; third radial somewhat
longer, and both nearly as wide as the first. The third radial
is angular above, and gives support to two stout arms, com-
posed of massive plates about as long as the second radials.

First anal plate as large as the anterior basals, and hexa-
gonal counting three angles on the lower margin. In the typi-
cal specimen figured in the Geology of Iowa, Vol. 1, part 2,
plate 18 figs. 7 and 8, there is a small quadrangular anal plate
intercalated between the large first anal and the right posterior
basal, but this seems to have been an abnormal character not
usually observed in this species.

This specimen has been figured to show the character and
arrangement of the arms. :

Position and locality: Keokuk limestone, Warsaw, Illinois.

Collection of A. H. Worthen.
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Barycrinus, Tomipus. Hall. sp.

P1 XIV, Fig. 6.
Cyathocrinus tumidus Hall. Geology of Iowa, Vol 1, part 2, page 624 PL XVIII, Figs,
1, a. b.

“Calyx basin form, shallow, the plates thick and tumid.
Basal plates small; their area nearly occupied by the column,
and presenting a small pentapetalous opening in the center.
Subradial plates with the bases nearly straight, pentagonal,
except the one on the anal side which is hexagonal; each plate
prominently convex or tumid. Radial plates somewhat un-
equal, very thick and broad, convex in the middle; articulating
faces nearly in a plane with the axis. First anal plate quad-
rangular, small.

Surface finely granulose or granulose-striate towards the mar-
gins of the plates.

The base is more prominent than the surrounding subradial
plates; in which character it differs from C. bullatus, the sub-
radials bemg less promment and the radials larger and more
equal in size.’

The above is the original descrlptlon of this species, the type
specimen consisting of the calyx only. In the figured specimen
on Pl. XIV, the arm formula is clearly shown. On three of the
rays, to-wit, the anterior and the posterior laterals, there are
two brachials, the first one very short and nearly as wide as
the radials, the second a little longer, obtusely angular above,
and giving support to the two divisions of these rays. On the
other rays there are no brachials, each sustaining a single arm
supported on the upper surface of the radial plates, giving eight;
arms to each individual. Arms composed of massive plates,
decreasing very gradually in breadth from their base upwards.

Position and locality: Keokuk limestone near Hamilton,
Hancock county, Illinois.

Collection of A. H. Worthen.

GeNus DORYCRINUS. Reemer.

DORYCRINUS MISSISSIPPIENSIS. Roemer.
PL XII, Fig. 4,
Body broadly urn-shaped, dome convex, with six long slender
spines, five of which are situated immedialy above the summit
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of the rays, while the sixth crowns the summit of the dome.
These spines are sometimes bifurcated as seen in the example
figured. :

Basal plates massive, spreading at their lower margins and
separated by clearly defined sutures. First radial plates hexa-
gonal, about twice as wide as long. The left antero-lateral ray
in the specimen figured has but two radials, the second of which
is an axillary plate, supporting on its upper sides two secondary
radials. In the other rays there are three radials, the second
of which is quandrangular in outline, the third pentagonal,
and gives support to two pentagonal secondary radials. These
are succeeded by four tertiary radials that support the arms,
the normal number of which is four to each ray. The plates
forming the dome are more convex than those below the arms.

Interradial plates three visible below the arms, the first large,
and heptagonal, the other two smaller and hexagonal. First
anal plate heptagonal, length and breadth nearly equal, and
supporting three smaller anals in the second series.

Column round and consisting near the summit of alternating
thicker and thinner joints, the latter increasing in number as
the distance from the body. increases. '

Position and locality: Keokuk limestone, Hamilton, Illinois.

This magnificent specimen was collected by Mr. L. A. Cox,
by whom it was:presented to the author.

Collection of A. H. Worthen.
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BRACHIOPODA.

GENUS DISCINA. Lamarck.

DisciINA VARSOVIENSIS. Worthen.

PL XI, Fig. 7.

Discina varsoviensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Mu-
seum of Natur'al History, page 23.

Shell of medium size, ovate in outline, anterior and posterior
margins nearly equal in width. The larger or free valve is
crushed so that its general form cannot be clearly determined;
its surface, however, is ornamented around the horders with ten
to twelve or more rather strong and sharp concentric ridges,
which become less conspicuous or obsolete towards the apex.

The lower valve is nearly flat and marked around the border
by fine concentric ﬁdges rather less conspicuous than those on
the other valve, with a long narrow slit or foramen extending
from about the center of the valve more than half way to the

posterior extremity, and surrounded by an elevated margin.
 Length of an average size lower valve ¥ inch; greatest breadth
of the same 19/;4 inch.

Position and locality: Keokuk limestone, Warsaw, Ill.

Collector, A. H. Worthen.

No. 2545 of the Illinois State Museum.

Genus TEREBRATULA. Llwyd.

TEREBRATULA ROWLEYI. Worthen.
PL XI, Figs. 6,6a,6b.

Terebratula rowleyi, Worthen, March, 1884, Bulletin No. 2 of the Illinois State Museum
of Natural History, page 23.

Shell below the medium size, inequivalve, conical; ventral valve
strongly convex in the middle from the beak to the basal mar-
gin, and rapidly sloping on either side to the lateral borders.
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Beak of the ventral valve pointed, slightly recurved, and ex-
tending beyond that of the opposite valve; both valves longer
than broad and sinuate in front. Dorsal valve slightly convex
at the umbo, where a shallow depression commences and widens
downward, and at the front occupies nearly the entire width of
the valve. Surface smooth or showing only very fine lines of
growth.

Length of ventral valve from beak to base 7/;4 inch; greatest
breadth 6/1¢ inch; thickness of the shell with the valves united
about one-third the length from the beak to the front, ¥4 inch.

Position and locality: From a cherty bed near the base of
the Burlington limestone, Pike county, Mo.

Collector, R. R. Rowley.

No. 2526 of the Illinois State Museum.

Genus ATHYRIS. McCoy.

ATHYRIS sQUAMOSA. Worthen.

Pl XI, Fig. 2.

Athyris squamosus, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Museum
of Natural History, page 24.

Shell of medium size, broadly ovate transversely, or nearly
circular in outline; valves depressed, and showing externally
. five heavy imbricating or overlapping plates, that were covered
originally with short, coarse spines. Beaks depressed and closely
approximate, that of the ventral valve rather the most promi--
nent, and projecting beyond the other, with a perforated ex-
tremity. . :

Length from beak to base 19/;4 inch; greatest width of the
valves 11/;, inch; thickness about 5/;¢ inch. This unique form
differs so strongly from all others in the Carboniferous forma-
tion that a comparison is unnecessary. '

Position and locality: Oolitic beds of the St. Louis limestone,
Monroe county, Ill.

Collector A. H. Worthen.

No. 2527 of the Illinois State Museum,
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Genus RHYNCHONELLA. Fischer.

RHYNCHONELLA ILLINOIENSIS. Worthen.

PL XI, Figs. 3-3a,3b,3c.

Rhynchonella illinoiensis, Worthen, March, 1884. Bulletin No. 2 of the Iilinois State
Museum of Natural History, page 21.

Shell of about medium size, transversely ovate to sub-circular,
wider than long, front nearly straight in the middle, beaks ob-
tusely pointed. Ventral valve slightly elevated near the beak,
and depressed towards the front into a broad, shallow mesial
sinus, which is occupied by about eight sub-angular plications
that interlock in front with those of the opposite valve. There

are also from eight to ten similar plications on each side of the -

sinus. :
Dorsal valve sharply depressed at the sides, nearly flat from
the beak to the front, which is elevated into a broad mesial
fold on which there are about eight elevated plications that in-
terlock with those of the opposite valve, and about the same
number on each side of the mesial fold. Length of an average
size specimen 9/, inch; width % inch; thickness in front about
equal to the length. The small individuals of this species, if
found in Upper Silurian strata, might be mistaken for R. wil-
soni.

Position and locality: Coal Measures, Peoria county, Il

Collector, Mr. Gifford and W. H. Adams.

No. 2537 of the Illinois State Museum.

Genus LINGULA. Bruguiére.

LINGULA VARSOVIENSIS. Worthen.

Pl XI, Fig. 8.

Lingula varsoviensis, Worthen, March, 1884, Bulletin No. 2 of the Illinois State Mus-
eum of Natural History, page 24.

Shell of medium size, longitudinally oblong, more than one-
third longer than wide, with sub-parallel sides, the broadest
part being a little below the middle of the shell.

Basal margin broadly rounded, beak rather prominent, an-
terior margin more narrowly rounded than the basal, but not
quite perfect in the specimen in hand.
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Surface ornamented with numerous concentric strie, or fine
lines of growth that are most conspicuous on the borders of
the shell. ,

Length 15/;4 inch; greatest breadth 9/;4 inch.

This species resembles in its general form the L. mytiloides of
the Coal Measures, but differs from that in its uniformly much
larger size and relative proportions.

Rare, and hitherto found only in the Warsaw beds of the St.
Louis group at Warsaw and near Hamilton, Ill.

Collector, A. H. Worthen.

No. 2495 of the Illinois State Museum.

GeNus SPIRIFERA. Sowerby.

SPIRIFERA MULTIGRANOSA. (Sp. nov.)
PL XI, Figs. 5-5a, 5b.

Shell of medium size, ventral valve strongly convex, length a
little more than the width; hinge line about equal in length to
the greatest width of the valve. Beak strongly arched, and re-
curved beyond the cardinal area.

A profound sinus commences at the beak, and gradually widens
and deepens to the frontal border where it occupies about one-
third of the entire width of the valve. There are two rather
obscure costie on each side of the sinus, one of which extends
nearly to the beak, while the other becomes obsolete about half
way from the frontal margin to the beak. On each side of the
sinus there are from 8 to 10 unequal sized rounded plications
that are wider than the intervening spaces. Cardinal area
moderately wide.

Dorsal valve less convex than the ventral, beak depressed, in-
curved, and not projecting beyond the hinge line, area narrow.
A strong mesial fold commences at the beak with a rather broad
flat costa, having a central depression that continues to the
frontal margin. On each side of this there is an obscure costa,
that becomes obsolete before reaching the beak: The two first
plications on each side of the mesial fold are much stronger
than those on the lateral borders. The entire surface of the
shell is {léickly set with small granules,
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Position and locality: Coal measures, Rolls Ford, Sangamon
county.

Collector, A. H. Worthen.

No. 2597 of the Illinois State Museum.

Genus ORTHIS. Dalman.

ORTHIS RESUPINOIDES. Cox.

Pl XI, Figs. 4-4a,4b.

Shell transversely ovate to subquadrate in outline, hinge line
straight, and scarcely more than half as long as the greatest
breadth of the shell; cardinal angles rounded, cardinal area
narrow, and widest on the dorsal valve.

Dorsal valve depressed, convex towards the beak, and strongly
depressed at the front, giving a sinuous outline to- the frontal
margin.

Ventral valve convex, the greatest convexity rather nearer
the beak than the front. Beaks depressed, incurved, and pro-
jecting slightly beyond the hinge line.

Surface of the valves marked by numerous fine thread-like
striee, and several transverse lines of growth.

This shell is so closely allied to Martin’s species, O. resupinata,
that it can hardly be regarded as specifically distinct. The only
external differences observable, on a comparison of the American
with authentic examples of the IEuropean shell are, the compara-
tively shorter hinge line and somewhat finer strise of the Ameri-
can shell.

Position and locality: Lower Coal Measures, Mercer county,
Hlinois.

Collector, Tyler McWhorter, Esq.

No. 2600 of the Illinois State Museum.



INVERTEBRATES. 107

LAMELLIBRANCHIATA.
Genvs LEPTODOMUS. McCoy.

Lerropomus? MAGNUS. Worthen.

Pl XVIII, Fig. 2.

Schizodus magnus, Worthen, March, 1884, Bulletin No. 2, of the Illinois State Museum of
h Natural History, page 9.

Shell large. ovate sub-quadrangular, convex, the greatest con-
vexity being about half-way from the beaks to the ventral mar-
gin; anterior extremity comparatively long and broadly rounded,
posterior side about once and a half the length of the anterior,
obliquely flattened behind the beaks with a well defined umbonal
ridge extending diagonally from the beak to the posterior ex-
tremity of the ventral margin. Dorsal margin straight from
the beaks to the obliquely truncated posterior margin.

Beaks long, strongly recurved, and projecting about ¥ of an
inch beyond the dorsal margin. :

Length 7/;4 inches; height 26/, 4 inches; convexity of the valve
about % inch.

This is from one of the upper divisions of the Chester lime-
stone, about two miles below the mouth of Mary’s river, Ran-
dolph county; Ill.

Collector, A. H. Worthen.

No. 2498 of the Illinois State Museum.

Genus SCHIZODUS. King.

ScHIZODUS VARSOVIENSIS. Worthen.

Pl XIX, Fig. 7.

Schizodus varsoviensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, page 10.

Shell of medium size, transversely ovate, moderately convex
in the anterior and umbonal regions, cuneate posteriorly; anter-
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ior side very short and regularly rounded; basal margin form-
ing a very gentle curve that is most prominent near the anterior
margin; posterior extremity contracted and narrowly rounded;
dorsal margin nearly straight, beaks depressed, incurved and
located about one-third the length of the shell from the anterior
margin. Surface markings unknown.

Length of an internal cast in limestone 1) inches; height of
same % inch, convexity about % inch.

This species may be readily distinguished from S. chesterensis,
which it approaches in size and form, by its relative proportions
and more depressed beaks.

Position and locality: The upper part of the Keokuk lime-
stone, Warsaw, Ill.

Collector, A. H. Worthen.

No. 2500 of the Illinois State Museum.

ScHIZODUS NAUVOOENSIS. Worthen.

PL XX, Fig. 3.

Schizodus nauwvooensis, Worthen, Maich, 1884, Bulletin No. 2, of the Illinois State
Museum of Naf;ural History, page 10.

This shell is only known from a cast of a single valve in lime-
stone, but it differs so decidedly from all others of this genus,
that it may be readily characterized as follows:

Shell above the medium size, obliquely sub-ovate, rather
strongly convex from the beak obliquely downward for about
half the length of the valve, and thence gradually depressed to
the ventral margin, anterior extremity regularly rounded from
the dorsal to the ventral margin, posterior side oblique, the
marginal line curving in below the beak; ventral margin not
entire, beak pointed, elevated and incurved, and situated near
the anterior margin, surface markings unknown. A well-defined
ovate muscular scar is conspicuous just below the beak, and
near the anterior border of the shell.

Length from the beak to the ventral margin measuring obli-
quely, 2 inches; greatest breadth 1% inches.

Position and locality: Keokuk limestone, Nauvoo, Ill.

Collector, A. H. Worthen.

No. 2499 of the Illinois State Museun.
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ScHIZODUS DEPRESSUS. Worthen.

Pl. XVIII, Figs. 8-8a.

Schizodus depressus, Worthen, March, 1884. Bulletin No. 2, of the Illinois State Museum
of Natural History, page 11.

Shell below the medium size, transversely ovate, slightly con-
vex, beak depressed, posterior extremity cuneate, anterior ex-
tremity regularly rounded into the semi-ovate curve of the basal
region. Posterior side a little longer than the anterior, and
rather sharply rounded at the extremity; dorsal margin rapidly
sloping towards the anterior extremity; surface smooth.

Length of an average size specimen /14 inch; height from
beak to basal margin 7/;4 inch; convexity of the valves about
¥ inch.

This species may be readily distinguished from all previously
described species by its generally depressed form.

Position and locality: Oolitic beds of the St. Lows group,
Monroe county, Il

Collector, A. H. Worthen.

No. 2520 of the Illinois State Museum.

ScHIZODUS ? CIRCULUS. Worthen.

Pl XIX, Fig. 1.

Schizcdus? circulus, Worthen, March, 1884, Bulletin No. 2, of the Illinois State Museum
of Natural History, page 11.

In the collection from the oolitic beds of Monroe county, there
are three or four detached valves of a small shell, that are doubt-
fully referred to the genus Schizodus, and which may be charac-
terized as follows:

Shell small, néarly circular in outline, slightly inequilateral,
valves slightly convex, beaks depressed, and extending slightly
beyond the cardinal border. A very sligcht umbonal ridge is
apparent on some of the specimens that becomes obsolete before
reaching the basal margin. Surface smooth. Height from beak
to base 7/;4 inch; length % inch. v

This shell resembles the form figured and described by Prof.
McCoy in his ‘“‘Synopsis of the Carb. Fossils of Ireland,” Pl. XI,
fig. 13, but is much more nearly circular than his Dolabra orbi-
cularis.
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Position and locality: Oolitic beds of the St. Louis group,
Monroe county, Ill.

Collector, A. H. Worthen.
No. 2521 of the Illinois State Museum.

SCHIZODUS ULRICHI. (Sp. DOV.)
PL XXI, Figs. 1-1a, 1b. Pl XX, Fig. 9.

Shell above a medium size, ovate, valves moderately com-
pressed; beaks strongly incurved forward, and situated a little
less than one-half the length of the shell from the anterior mar-
gin. Anterior border evenly rounded up from the basal margin
to the beaks. Hinge line short; basal margin rather long, and
gently curving behind to the rather narrow posterior extrem-
ity. Lunule clearly defined, but not deep. A slightly elevated
umbonal ridge extends from the beaks to the posterior extrem-
ity. Surface smooth except some faint lines of growth near
the basal margin.

Anterior adductor muscular scar nearly circular, and situated
about half way from the beak to the base of the anterior mar-
“gin; posterior muscular scar not so well defined, and situated
about equi-distant from the beaks to the posterior extremity.

Length of a specimen of average size, 19/;4 inches; breadth
from the beaks to the cardinal border 1% inches; thickness with
the valves united 1 inch.

This shell has been confounded with S. wheeleri, Swallow sp.
but differs from that shell as usually figured in its larger size,
depressed umbonal slopes and ovate outline.

Position and locality : Upper Coal Measures, Fairfield, Wayne
county, Illinois.

No. 2584 of the Illinois State Museum.

SCHIZODUS RANDOLPHENSIS.  (Sp. nov.)
PL XX, Fig. 12.

Shell elongate ovate, truncated at the. anterior extremity and
narrowly rounded behind. Beak depressed, projecting beyond
the hinge line, and situated close to the anterior extremity.
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Hinge line about two-thirds as long as the valve with a wide
cardinal area nearly equaling it in length. Basal area regularly
curved from the truncated anterior margin to the posterior ex-
tremity:

Anterior muscular scar, situated close to the anterior extrem-
ity, and about midway from the beak to the basal margin.
Dorsal scar about twice as large as the anterior one, and
located midway between the beak and the posterior extremity.

Surface markings unknown.

Length 2% inches; height about 13/;4 inches.
Position and locality: Chester limestone, Chester, Tl
Collector, A. H. Worthen.

No. 2590 of the Illinois State Museum.

GeENvUs PINNA, Linnaus.

PINNA sANCTI-LUDOVICI. Worthen,
Pl. XIX, Fig. 6.
Pinna St. Ludovici Worthen, 1883, Geol. Survey of Illinois, Vol. VII, page 326.

Shell comparatively short, lanceolate; length about twice as
much as the greatest width. Section ovate-elliptical, valves
traversed longitudinally by about twelve to fifteen rather strong
ribs that are most prominent on the middle portion of the shell,
and become obsolete towards the ventral and dorsal margins.
Spaces between the ribs narrow, beak unknown. Angle formed
by the dorsal and ventral margins about 40°.

This rare species is only known from a single specimen pre-
served in chert, with both extremities wanting. It may be
readily distinguished from P. missouriensis, of the Chester lime-
stone, and from any other species known in our carboniferous
rocks, by its shorter form and greater proportional width.

Position and locality: St. Louis limestone, Monroe county,
Tlinois.

Collector, H. F. Henckler.
No. 2490 of the Illinois State Museum.
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GeEnus CONOCARDIUM. Bronn.

CONOCARDIUM PARRISHI. (Sp. nov.)
Pl XX, Fig. 7.

Shell obliquely triangular, hinge line straight, beaks depressed
umbonal ridge elevated into a strong rounded fold with faint
traces of fine striee towards the lower extremity. Anterior side
evenly and rapidly sloping from the umbonal fold to the ex-
tremity, and traversed by radiating coste only four or five of
which extend to the hinge line, but increasing by division and
implantation so that ten or more may be counted on the mar-
gin of the shell, the one nearest the umbonal ridge being some-
what stronger than the others.

Posterior side flattened towards the extremity, and marked
by eight or more flattened strise nearly all of which extend to
the hinge line.

Length about /14 inch.

Position and locality: Oolitic limestone of the upper Coal
Measures near Kansas City, Mo. »

Collector, W. J. Parrish, of Leavenworth, Kansas, to whom
we have dedicated the species.

No. 2605 of the Illinois State Museum.

Genus AVICULOPECTEN. McCoy.

AVICULOPECTEN ORESTES. Worthen.
Pl XXII, Fig. 6.
Aviculopecten orestes Worthen, March, 1884, Bulletin No. 2 of the Illinois State Museum
of Natural History, page 18.

Shell below the medium size, equilateral, broadly ovate when
divested of the ears; hinge line about equal to the greatest
breadth of the shell; ears of moderate size and smooth or
showing only faint lines of growth; lateral sides diverging for
a short distance below the ears, and then broadly rounded into
the basal border.

Surface ornamented with about 18 to 20 even, stout, rounded
ribs or costee, that are about twice as wide as the intervening
spaces.
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Length from beak to base 15/;4 inch; breadth 1 inch; length
of hinge line about % inch. This shell may be readily distin-
guished from others occurring in the same horizon by its broad
rounded costee.

Named in honor of my friend Prof. Orestes St. John, of Topeka,
Kansas.

Position and locality: Keokuk limestone, Warsaw, IIl.

Collector, A. H. Worthen.

No. 2504 of the Illinois State Museum.

AVICULOPECTEN NIOTENSIS. Worthen.

PL XXII, Fig. 10.
Aviculopecten niotense Worthen, March, 1884, Bu'letin No. 2, of the Iilinois State Museum
of Natural History. page 19.

Shell large, orbicular, nearly or quite equilateral, length and
breadth about equal, hinge line shorter than the greatest width
of the shell. Left valve moderately convex, basal margin
broadly and evenly rounded, anterior ear short, triangular, and
separated from the lateral margin by a well-defined sinus. Pos-
terior ear more than twice as long as the anterior, and pointed
at the extremity. Surface of the valve ornamented with numer-
ous fine radiating coste, of which about fourteen may be
counted near the basal margin in the space of half an inch.
These costae appear to become obsolete on the ears and on the
lateral borders of the shell. ’

Length 2% inches; breadth about the same; length of hinge
line about 2 inches. ‘ ,

This shell may be readily distinguished from the A. varsovi-
ensis, described and figured in Vol. VII of these reports, by the
much finer radiating costee with which it is ornamented.

Position and locality: Keokuk limestone, Niota, Hancock

county, Illinois.
Collector, A. H. Worthen.
No. 2505 of the Illinois State Museum,

—14
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AVICULOPECTEN MONROENSIS. Worthen.

Pl XXII, Fig. 8-8a.
Aviculopecten monroensis Worthen, March, 1884, Bulletin No. 2 of the Illinois State
Museum of Natural History, page 2I.

Shell below the medium size, left valve moderately convex,
sub-ovate or nearly circular below the ears, the lateral borders
gradually rounding into the broadly rounded basal margin.
Ears nearly equal in size and ornamented with five or six rad-
iating costee similar to, and continuous with those on the body
of the shell, and also with delicate concentric lines that are
plainly visible under an ordinary lens. Surface of the valve or-
namented with 60 to 70 irregular sized rounded costae that are
usually a little wider than the intervening spaces, and fine
transverse strise similar to those on the ears, which are only
visible under a lens. A right valve belonging apparently to
this species is nearly flat, radiating costee very fine, anterior
ear longer than the other and defined by a deep narrow sulcus,
and both ornamented with cost® and concentric strisee that are
a litttle less conspicuous than those on the opposite valve.

Length of left valve 11/;4 inch; breadth about the same;
length of hinge line Y/,4 inch.

Position and locality: Oolitic beds of the St. Louis group,
Monroe county, Il

Collector, A. H. Worthen.

No. 2509 of the Illinois State Museum.

AVICULOPECTEN TALBOTI. Worthen.

Pl XXII, Fig, 11-11a.

Aviculopecten talboti Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 21.

Associated with the A. monroensis, there is a smaller form
that seems to be clearly distinct, and may be cbaracterized as
follows:

Shell small, broadly ovate in outline, left valve moderately
convex, ears short and not well defined from the lateral bor-
ders. Surface apparently smooth, but under a good lens min-
ute radiating and concentric lines may be seen, which are most
conspicuous on the ears and lateral borders of the shell.
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Length of the largest individual seen % inch; breadth about
the same; length of hinge line about ¥ of an inch. This form
differs from the A. monroensis in its smaller size and nearly
smooth surface. Named in honor of my friend Henry Talbot,
Esq., of Waterloo. '

Position and locality: Same as the last.

Collector, A. H. Worthen.

No. 2510 of the Illinois State Museum.

AVICULOPECTEN ELSAHENSIS. Worthen.

PL XXII, Fig. 3.

Aviculopecten elsahensis, Worthen, March, 1884, Bulletin No. 2 of the Illinois State
Museum of Natural History, page 19.

Shell of medium size, left valve moderately convex, and ex-
clusive of the ears presenting a slightly oblique sub-trigonal
outline; hinge line equaling about two-thirds the greatest width
of the valve; basal outline forming a somewhat oblique semi-
circular curve; posterior margin straight from the base of the
ear to the basal curve where the valve attains its greatest width.
Anterior margin regularly rounded; anterior ear small and ob-
tusely angular; posterior ear large, triangular, and sharply
pointed at the extremity. Surface of the ears apparently with-
out ornamentation. Surface of the shell ornamented with nu-
merous radiating coste that increase by implantation, and are
somewhat variable in size, being usually about equal to the in-
tervening spaces.

Length 119/;4 inches; breadth 111/;4 inches; length of hinge
line 1% inches.

Position and locality: Kinderhook group? half a mile above
Elsah, Jersey county, Ill.

Collector, A. H. Worthen.

No. 2506 of the Illinois State Museum.

AVICULOPECTEN CHESTERENSIS. Worthen.

Pl XXI, Fig. 5-5a.

Aviculopecten chesterensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 20.

Shell above the medium size, nearly equilateral, broadly ovate
or semi-circular in outline, a little wider than long; left valve
moderately convex, beak depressed and extending slightly be-
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yond the cardinal border. Anterior ear broken away, posterior
ear small and ornamented with fine lines of growths. Surface
of the valve ornamented with 36 to 40 radiating unequal-sized
costee the alternating ones nearly twice as wide as the others,
and all traversed for more than half their length by smaller
costee which become obsolete before reaching the cardinal bor-
der. Traces of numerous transverse strize are also visible where
the surface of the shell is well preserved.

Length 2% inches; breadth 2 inches.

This shell is closely allied to A. providensis, Cox, sp. from
the Coal Measures of Kentucky, but differs from that in its
smaller and more numerous coste and transverse stris.

Position and locality: Lower division of the Chester lime-
stone, Chester, 111.

Collector, Mrs. J. C. Salter.

No. 2507 of the Illinois State Museum.

AVICULOPECTEN SPINULIFERUS. Meek and Worthen.

Pl. XXII. Fig. 1.
Av{culopecten spinuliferus, Meek and Worthen, 1870, Pro. of the Acad. of Nat. Sc., Phila.,
and Bulletin No. 2 of the Illinois State Museum of Natural History, page 20.

Shell of medium size, inequilateral, obliquely ovate; left valve
moderately convex, and ornamented with about fify angular
spinuliferous costee, each alternate one being about twice as large
as the others, the small ones coalescing with the large ones
before reaching the cardinal border. Beak moderately elevated,
and located about one-third nearer the anterior than the pos-
terior termination of the hinge line. Anterior ear sharply tri-
angular, about half as large as the posterior, and ornamented
with three or more spiniferous costee similar to those on the
body of the shell. Posterior ear large and not clearly defined
from the lateral border, the spiniferous costee extending without
interruption to the cardinal border. Anterior lateral border
neatly rounded from the sinus below the ear to the ventral border.

Length measuring obliquely from the beak to the basal mar-
gin 111/;4 inches; breadth 1% inches; length of hinge line 1%
inches; posterior ear 15/, inch; anterior ear 11/,4 inch. Right
valve unknown. :

Position and locality: Keokuk shale, Crawfordsville, Indiana.

Collector, Frank H. Bradley.

No. 2508 of the Illinois State Museum.
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AVICULOPECTEN MAZONENSIS. (Sp. nov.)
Pl XXII, Fig. 9.

Shell rather below medium size, ovate, slightly inequilateral;
left valve moderately convex, the greatest convexity being about
?/s the distance from the hinge line to the cardinal border.

Hinge line straight, beak depressed, extending slightly beyond
the hinge line, and situated a little forward of the middle.
Ears nearly equal in size, triangular, and marked by about
eight radiating coste, much smaller than those on the body of
the shell. Anterior lateral border regularly rounded from the
base of the anterior ear to the cardinal border.

Cardinal border regularly rounded; posterior lateral border
nearly straight from the base of the posterior ear to the point
where it joins the rounded cardinal border.

Surface of the left valve ornamented with about thirty rounded
coste on the cardinal border, which on the middle of the shell
are about as wide as the intervening spaces, but unequal in
size. A portion of the coste becomes obsolete before reaching
the hinge line.

Length of a large individual 16/;, inches; breadth about the
same; length of hinge line 1 inch. .

Position and locality: Coal Measures, Mazon creek, Grundy
county, Il _

No. 2952 of the Illinois State Museum.

AVICULOPECTEN HARDINENSIS. (Sp. DOV.)
Pl. XXII, Figs. 5-5a.

Shell of medium size, obliquely ovate in form, the length ex-
ceeding by about one-tenth the lateral diameter. Basal and
lateral margins regularly rounded.

Left valve moderately convex, beak obtuse, hinge line straight,
and equal in length to about four-fifths of the greatest lateral
diameter. Anterior ear rather narrow, triangular, and sharply
defined from the lateral border. Posterior ear broken away.

Test thin and ornamented with longitudinal rays of which
about four to five may be counted on the basal border in the
space of one-fourth of an inch. The longitudinal rays are
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crossed by rounded striee about half the diameter of the rays,
giving a strong reticulated character to the surface where the
test is well preserved. '

Length 2% in., greatest breadth 24 inch., length of hinge line
about 1% inches.

Position and locality: St. Louis limestone, Hardin county,
Illinois.

Collector, A. H. Worthen.

No. 2951 of the Illinois State Museum.

AVICULOPECTEN MAC-WHORTERI. (Sp. nov.)

Pl XXII, Fig. 4.

Shell of medium size, inequilateral; obliquely sub-circular in
outline, a little broader than long; hinge line about equal to
the greatest breadth of the shell.

Left valve moderately convex, in the umbonal region, and
flattened towards the lateral and basal borders. Anterior ear
narrow, and clearly defined: posterior ear broader, and not
clearly defined from the postero-lateral border, and both orna-
mented with rounded striz, similar to those on the body of the
shell.

Surface of the valve ornamented with about sixty to sixty-four
rounded strie, each alternate one smaller than the others, and
becoming obsolete about half way from the basal margin to the
hinge line.

Length 1% inches, greatest breadth 111/,4 inches.

Position and locality: Kinderhook group, Kinderhook, Pike
county, Il

Dedicated to Tyler McWhorter, Esq., of Aledo, Mercer county,
Ill., in consideration of his meritorious services as an industrious
collector of western fossils.

Collector, A. H. Worthen.

No. 2583 of the Illinois State Museum.
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AVICULOPECTEN COLLETTI. Worthen.

Pl XXII, Figs. 13 and 8b.

Aviculopecten colletti, Worthen. March, 1384. Bulletin No. 2, of the Illinois State Museum
of Natural History, page 22.

Shell below the medium size, inequilateral, ovate. Left valve
slightly convex, ears well defined and unequal in size. Anterior
ear small, triangular, posterior ear rather larger than the
anterior, ornamented with four or five longitudinal costee and
fine transverse lines of growth, with a well defined notch at its
junction with the lateral border. Lateral borders straight nearly
to the middle of the valve and thence rounding into the ventral
border.

Surface of the valve ornamented with 35 to 40 slightly convex
radiating costee which increase in size towards the free borders
of the shell. _

Right valve nearly flat, ears rather more prominent than on
the opposite valve, and radiating costee less distinct. Length
from the beak to the ventral margin % inch; greatest breadth
11/, inch; length of hinge line, ¥ inch. ~

Named'in honor of Prof. John Collett, the able State Geolo-
gist of Indiana. : '

Position and locality: From the shaly beds of the Keokuk
group, Crawfordsville, Indiana.

Collector, Frank H. Bradley.

No. 2512 of the Illinois State Museum.

AVICULOPECTEN EDWARDSI. Worthen.

Pl. XXII, Fig. 2.

Aviculopecten edwardsi, Worthen, March, 1884. Bulletin No, 2, of the Illinois State
Museum of Natural History, page 22.

Shell of medium size, obliquely ovate, right. valve very convex,
breadth a little more than the length; anterior ear rather large,
triangular, posterior ear not preserved ; posterior border oblique,
and extending in a nearly straight line from the beak to the
basal margin; anterior border moderately rounded from the ear
to the basal margin.

Surface of the valve ornamented with ten or twelve rather
sharp prominent costee, with two or three indistinct ones in the
intervening spaces on the lower portion of the shell.
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Length from beak to base 1 3/,4 inches; greatest breadth 15/,
inches; length of anterior ear $/,4 inch.

Position and locality: From the upper division of the Keokuk
limestone, Warsaw, Il1.

Collector, A. H. Worthen.

No. 2511 of the Illinois State Museum.

AVICULOPECTEN MENARDI. Worthen,

PL XXII. Fig. 12.

Lima? menardi, Worthen, March, 188, Bulletin No, 2, of the Illinois State Museum of
Natural History, page 22.

Shell small, thin, obliquely ovate, very inequilateral ; ears small,
nearly equal in size, triangular; hinge line straight, and about
half as long as the greatest width of the shell. Right valve
nearly flat; anterior side projecting forward, with a nearly
straight margin to the regular curve of the basal margin; pos-
terior side shorter than the anterior, and rounding up from the
basal margin nearly to the ear, where it makes a slight back-
ward curve, forming a slight sinus just below the ear.

Surface marked by numerous transverse strise, that extend
from the hinge line quite around the borders of the shell, cover-
ing apparently its entire surface. Left valve unknown.

Length from the hinge line to the basal margin, ¥ inch; great-
est breadth about the same; length of the hinge line ¥4 inch.

The only specimen of this pretty shell in the State collection,
was obtained from the bituminous shale forming the roof of the
Greenview coal in Menard county.

Collector, A. H. Worthen. ‘

No. 2513 of the Illinois State Museum.

Genus LIMA, Bruguiére.

LIMA CHESTERENSIS. (Sp.nov.)
PL XXII, Fig. 7.

A single valve of a shell belonging apparently to the genus
Lima was obtained by the writer from a thin layer of ferru-
ginous limestone intercalated in the shales which separate the
main limestones at Chester. The specimen represents the right
valve with the posterior ear broken away.
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This genus has not hitherto been recognized so far as known
to the writer in strata below the Coal Measures in this country,
but in Europe it has been found in Lower Carboniferous strata,
and two species have been described and figured by Prof. L. G.
de Koninck from the Carboniferous limestones of Belgium.

Description: Shell of medium size, ovate, umbones depressed,
valves moderately convex, the greatest convexity being some-
what nearer the hinge line than the basal margin. Hinge line
straight, and about two-thirds as long as the antero-posterior
diameter of the valves. Posterior side shorter than the anterior
and gradually rounded from the hinge line to the basal margin.

Surface ornamented with 28 to 30 rounded striee, each alter-
nate one being smaller than the others, and extending only
about half way to the hinge line.

Height 13/, inch; breadth % inch; length of hinge line 7/4
inch.

Position and locality: Chester shale, Chester, Ill.

Collector, A. H. Worthen.

No. 2593 of the Illinois State Museum.

GeENus EDMONDIA, DeKoninck.

EDMONDIA VARSOVIENSIS. Worthen.

Pl XX, Figs. 11-11a.
Edmondia varsovienses, Worthen, March, 1884. Bulletin No. 2 of the 1lllinois State
Museum of Natural History, page 18. .

Shell above the medium size, compressed and evenly rounded
at the extremities; length about one-third greater than the
height; basal margin broadly semi-ovate in outline, dorsal mar-
gin sloping abruptly from the beaks in front, and nearly straight
behind for about two-thirds the entire length of the shell, and
thence rounding into the posterior margin; beaks depressed and
located near the anterior extremity.

The surface of the cast shows traces of delicate closely ar-
ranged concentric strie, and a few more distinct lines of growth.
Length of the typical specimen 2)% inches; height 1% inches.
This shell is only known from limestone casts. '
—15
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Position and locality: .From the upper part of the Keokuk
limestone, Warsaw, Il1.

Collector, A. H. Worthen.

No. 2502 of the Illinois State Museum.

EpMoNDIA ILLINOIENSIS. Worthen.

Pl XVIII, Figs. 7-7a.
Edmondia illinoiensis, Worthen, March, 1884, Bulletin No. 2 of the Illinois State Mus-
eum of Natural History, page 18.

Shell of medium size, transversely sub-oval, convex, broadly
rounded at the extremities; dorsal margin straight behind the
beak for about two-thirds its length; and thence rounding into
the posterior border; basal margin slightly sub-ovate; beak de-
pressed and located about one-third the entire length of the
shell from the anterior extremity. Surface of the cast marked
by distinct parallel lines of growth.

Length 1% inches; height 11/, inches; convexity of the valves
about 5/;4 inch.

This is a smaller and more convex shell than the preceding
species, and shows none of the fine concentric strize that appear
on the E. varsoviensis.

Position and locality: Same as the preceding species.

Collector, A. H. Worthen.

No. 2503 of the Illinois State Museum.

CLINOPISTHA RADIATA. Hall, sp.
Pl XIX, Fig. 3, and Pl XXI, Fig. 2.

Shell elongate oval, height rather less than two-thirds the en
tire length; valves moderately convex; posterior extremity
truncated, anterior rounded; hinge line straight and equaling
‘about one-half the entire length of the shell.

Beaks depressed and incurved posteriorly. Ventral margin
slightly sinuate near the posterior extremity, and sub-parallel
with the dorsal.

Surface ornamented with obscure lines of growth and numer-
ous radiating striee that cross the shell diagonally from the
beal&s to the anterior and ventral margins. ‘

Length 19/ inches; height 15/, inch; thickness 11/;4 inch.

Position and locality: Coal measures, Mercer county, Ill.

Collector, Tyler McWhorter, Esq.

No. 2586 of the Illinois State Museum.
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GeENus MACRODON, Lycett.

MACRODON SANGAMONENSIS. (Sp. nov.)
PL XXI, Figs. 3-3a.

Shell large, transversely elongated, hinge line equal to about
4/s of the entire length of the shell.

Posterior margin compressed and obliquely truncated, so as
to meet the hinge line at a rather acute angle; posterior ex-
tremity quite narrow, and rounding gently downward to the
basal margin.

Anterior margin regularly rounded from the anterior extrem-
. ity to the basal margin, which is slightly sinuous about the
middle. ‘

Beak depressed, strongly incurved, and placed about one-fifth
the length of the hinge line from the anterior extremity. '

A gradually widening depression extends from -the beaks to
the posterior extremity on the dorsal margin, and on this flat-
tened portion six or seven strong striee may be seen, which ex-
tend from the beak to the posterior extremity. Strong lines of
growth extend around the basal margin, and minute transverse
striee are visible under a lens, especially on the anterior portion
of the shell. .

Length 2% inches; length of hinge 1¥ inches; height 15/ inch;
convexity of valves 7/;4 inch.

Position and locality: Coal Measures, Rolls Ford, Sangamon
county, Il

Collector, A. H. Worthen.

No. 2585 of the Illinois State Museum.

Genus PLEUROPHORUS, King.

PLEUROPHGRUS CHESTERENSIS. Worthen.

Pl. XX, Fig. 6.

Pleurophorus chesterensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 16.

Shell of medium size, nearly cylindrical when the valves are
closed, almost three times as long as high, most strongly con-
vex on the anterior half of the shell; cardinal margin straight
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and about equaling three-fourths the entire length of the valves;
basal margin slightly sinuous near the middle; anterior ex-
tremity broadly rounded and wider than the posterior; beaks
depressed and located very near the anterior extremity. An
ill-defined radiating ridge extends from behind the beaks
obliquely to the posterior margin, between which and the car-
dinal margin some indistinct traces of longitudinal coste may
be seen.

The specimen is a cast in limestone of both valves slightly
displaced. Minute surface markings unknown.

Length 19/,4 inches, height from beak to base ¥ inch.
Position and locality: Chester limestone, Chester, IlI.
‘Collector, A. H. Worthen.

No. 2501 of the Illinois State Museum.

PLEUROPHORUS MINIMUS. Worthen.
Pl XX, Figs. 4-4a.

Pleurophorus minimus, Worthen, March, 1884, Bulletin No. 2 of the Illinois State
Museum of Natural History, page 17.

Shell small, about twice as long as high, moderately convex.
Outline elongate ovate. Anterior margin slightly produced
formihg an obtuse point, posterior margin obliquely truncated ;
dorsal and ventral margins nearly straight and sub-parallel,
the latter rounding up to the obtuse anterior extremity. Beaks
depressed, and placed about one-fourth the length of the valve
behind the anterior extremity.

Posterior umbonal slopes sub-angular from the beaks obliquely
backward and downward to the posterior extremity, with a
decided depression between their slopes and the cardinal mar-
gin. Surface marked by linear lines of growth, crossed by rad-
iating costee, which are most strongly defined on the depression
of the cardinal area, and on the posterior portion of the shell.

Length 5/, inch; height ¥ inch; convex1ty of the valves about
1/1¢ inch.

Position and locality: Oolitic beds of the St. Louis limestone,
Monroe county, Illinois.

Collector, A. H. Worthen.
No. 2524 of the Illinois State Museum.
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PLEUROPHORUS MONROENSIS. Worthen.

PL XVIII, Fig. 3-3a.
Pleurophorus monroensis, Worthen, Marsh, 1884, Bulletin No. 2, of the Illinois State
Museuin of Natural History, page 17.

Shell elongate-oblong, moderately convex; umbonal ridges
forming the most convex part of the valves; length about twice
as much as the height; a well-defined ridge commencing at the
beak extends diagonally to the posterior extremity; anterior
ventral region depressed; cardinal margin straight, and rather
more than half the entire length of the shell; basal margin
nearly straight in the middle, but rounding up in front to the
anterior extremity; beaks depressed to the hinge line, and
placed about one-fourth the length of the shell behind the an-
terior extremity, surface smooth.

Length % inch; height Y% inch; convexity about % inch.

Position and locality: Oolitic beds of the St. Louis group,
Monroe county, Ill.

Collector, A. H. Worthen.

No. 2523 of the Illinois State Museum.

Genus MODIOLA, Lamarck.

MobpioLA ILLINOIENSIS. Worthen.
Pl XX, Fig. 2-%a.

Modiola illinoiensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Museum
ot Natural History, page 16.

Shell below medium size, length from the anterior to the pos-
terior extremities a little more than twice the width of the
valves, narrowing rather rapidly behind the posterior extremity
of the hinge line; valves strongly convex in the umbonal region,
and obliquely across the valve to the ventral margin, com-
pressed behind; beaks depressed, hinge line equal to three-fifths
the entire length. A shallow depression extends from the beak
obliquely to the ventral margin in front of the umbonal ridge
posterior margin narrowly rounded, anterior extremity obtusely
pointed, ventral margin slightly sinuate in the middle, hinge
line straight, surface nearly smooth but showing a few obscure
lines of growth.
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Length of an average size specimen 15/;4 inch; breadth at the
posterior extremity of the hinge line 7/;4 inch; convexity of the
valve about 3/;4 inch.

Position and locality: From the oolitic beds of the St. Louis
group, Monroe county, Ill.

Collector, A. H. Worthen.

No. 2518 of the Illinois State Museum.

GeNus CARDIOMORPHA, DeKoninck.

CARDIOMORPHA? PELLENSIS. Worthen.

Pl XIX, Figs. 9-9a, 9b.

Cardiomorpha pellaensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 16.

Shell longitudinally sub-ovate, length less than once and a
half the height; dorsal and ventral borders sub-parallel, dorsal
margin nearly straight, ventral margin moderately curved;
valves convex, the greatest convexity being .about one-third the
distance from the beaks to the ventral margin; beaks depressed
and placed close to the anterior extremity which is nearly straight
above, and curving below into the ventral margin; posterior
extremity cuneate.

The specimen is a cast in a calcareous -shale, and shows no
surface ornamentation.

Length 11/;4 inch; height 7/;4 inch; thickness 5/;4 inch.

Position and locality: Shaly limestone of the St. Louis group,
Pella, Iowa.

Collector, A. H. Worthen.

No. 2516 of the Illinois State Museum.

Gexus BAKEVELLIA, King.

BAKEVELLIA ILLINOIENSIS. Worthen.

Pl. XVIII, Fig. 4-4a.

Bakevellia illinoiensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Museum
of Natural History, page 14.

Shell about medium size, elongate sub-rhomboidal, left valve
moderately convex from a ridge which extends from the beak
about two-thirds the distance to the cardinal border where it
becomes obsolete.
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This ridge slopes abruptly to the dorsal margin, and more
gradually to the anterior portion of the shell. Posterior wing
equal to about two-fifths of the entire length of the shell. Um-
bonal region squarely truncated at the apex, upper portion of
the anterior margin nearly straight to the point where it_joins
the ventral portion of the valve, or about one-fourth its entire
length. Surface ornamented with numerous concentric lines of
growth, which are closely arranged on the umbo, but become
more widely spaced on the lower margins of the shell. Right
valve unknown.

Length 1% inches; greatest breadth about % inch; convexity
of left valve Y inch. v

Position and locality: Upper Coal Measures, LaSalle, Il.

Collector, A. H. Worthen.

No. 2525 of the Illinois State Museum.

GENUS MYALINA, DeKoninck.

MYALINA MONROENSIS. Worthen.

Pl. XX, Figs. 10-10a.

Myalina monroensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State. Museum
of Natural History, page 15.

Shell small, nearly equivalve, moderately convex on the um-
bonal slopes from the beaks two-thirds the distance to the
posterior extremity, becoming gradually depressed below. Pos-
terior and postero-lateral regions cuneate; cardinal margin
nearly straight, and about half as long as the valves, gradually
rounding below to the basal extremity. Beaks small, slightly
oblique, and not projecting beyond the cardinal margin. Angle
of the anterior and posterior margin about 50°. Surface smooth,
or with very obscure traces of lines of growth. Length of a
medium size specimen 12/;4 inch; greatest width of the valve 7/,
inch, convexity of valve about )% inch.

Position and locality: Oolitic beds of the St. Louis group,
Monroe county, Ill.

Collector, A. H. Worthen.

No. 2522 of the Illinois State Museum.
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Genus NUCULA, Lamarck.

Nucura 1LLINOIENSIS. Worthen.

Pl XIX, Figs. 4-4a,

Nucula illinoiensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State Museum
of Na'ural History, page 15.

Shell small, transversely- ovate, depressed convex, the greatest
convexity about the middle of the valves; slightly excavated in
front of the beaks; anterior end regularly rounded to the ventral
margin, dotsal outline declining moderately from the beaks to
the posterior extremity; ventral margin slightly curved; beaks
depressed and situated about one-third the distance from the
anterior to the posterior extremity.

Length 6/, inch; height 4/;4 inch. Surface nearly smooth, but
in some of the specimens, faint lines of growth may be seen with
a good lens around the borders of the shell.

Position and locality: Oolitic bed of the St. Louis limestone,
Monroe county, Il

Collector, A. H. Worthen.

No. 2519 of the Illinois State Museum.

Genus AVICULOPINNA, Meek.

AVICULOPINNA ILLINOIENSIS. Worthen.

PlL. XX, Figs. 5-5a.

Aviculopinna illinoiensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, page 18.

Shell rather larger than the typical species, valves moderately
and about equally convex, cardinal and ventral margins curved,
and converging gradually from the base to the apex. Surface
ornamented with numerous thread-like lines or lamellae that
curve gracefully round to the dorsal margin, and are separated
by rather broad spaces on the dorsal portion of the valve. The
apex is broken away so that its form cannot be determined.

Length 19/, inches; greatest width % inch; .greatest thickness
% inch. This species differs from the A. americana, in the cur-
vature of its margins and the greater convexity of the valves,
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Position and locality: Coal Measures, Peoria county, Ill.
Collector, Mr. Gifford.
No. 2529 of the Illinois State Museum.

GeNus SANGUINOLITES, McCoy.

SANGUINOLITES ? MULTISTRIATUS. Worthen.

PL XIX, Fig. 2.

Sanguinolites ? multistriatus, Worthen, March, 1884. Bulletin No. 2, of the Iilinois State
Museum of Natural History, page 14.

The specimen from which the following description is drawn,
is a cast from the shaly sandstone of the Keokuk group, and
may be characterized as follows: ,

Shell below the medium size, oblong, valves moderately convex;
beaks depressed, and situated about one-third the entire length
of the shell behind the anterior extremity.

Dorsal line straight, basal border slightly rounded, extremities
obtusely pointed and apparently gaping, surface marked by
numerous fine concentric striee that are most conspicuous on the
posterior portion of the valves. The specimen is somewhat dis-
torted by pressure, so that its exact proportions cannot be de-
termined. ’

Length 1 inch; height ¥ inch.

Position and locality- Keokuk shales near Crawfordsville, In-
diana.

Collector, Frank H. Bradley.

No. 2528 of the Illinois State Museum.

SANGUINOLITES? BURLINGTONENSIS. Worthen.

Pl XX, Figs. 8-8a.

Sanguinolites? burlingtonensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 14.

Shell of medium size, longitudinally elongate-ovate, more than
twice as long as high, moderately and evenly convex anteriorly,
and regularly depressed towards the posterior extremity. Car-
dinal margin slightly depressed in the middle and elevated
behind, giving a greater breadth to the posterior than the
anterior region.

—16
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Beaks not prominent, and situated close to the anterior ex-
tremity. The specimen is a cast, and shows no surface mark-
ings.

Length 17/, inches; greatest height 11/;4 inch.

Position and locality: Burlington limestone, Calhoun county,
Hlinois.

Collector, A. H. Worthen.
No. 2541 .0f the Illinois State Museum.

SANGUINOLITES RANDOLPHENSIS. Worthen.
Pl XX, Figs. 1-1a.

Cypricardia? randolphensis, Worthen, 1883, Geol. Surv. of Illinois, Vol. VII, page 326.

Shell oblong, height from beak to the ventral margin about
equal to half the length, valves moderately convex on the an-
terior portion of the shell, and depressed towards the posterior
extremity, where the valves were apparently closely joined.
Beaks rather large, depressed, and incurved beyond the dorsal
margin, and situated about two-fifths the distance from the an-
terior to the posterior extremities. A broad and slightly flat-
tened depression appears on some of the specimens, extending
from the beak to the ventral margin of the shell.

Dorsal margin nearly straight, ventral margin parallel with
the dorsal for about two-thirds of its length, curving abruptly
upward on the anterior and more gently on the posterior ex-
tremity. Lunule ovate; surface markings unknown.

Length of an average size specimen 2% inches; height 1%
inches; thickness 15/;4 inch.

All the specimens obtained are casts in limestone.

Position and locality. Chester limestone, upper bed at Chester,
Tllinois. '

Collector, A. H. Worthen.
No. 2491 of the Illinois State Museum.
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GeENUs SOLENOMYA. Lamarck.

SOLENOMYA VARSOVIENSIS. Worthen.

Pl XIX, Fig. 8.

Solenomya Varsoéiensis. Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page ]12. '

Shell rather large, elongate-oval or sub-elliptical in outline,
moderately convex, and apparently closed at the extremities.
The greatest convexity of the valves is in the umbonal region,
and thence obliquely to the ventral margin, and, in front of
this elevated region, a slight depression may be seen which ex-
tends nearly to the anterior extremity. Beaks depressed and
recurved towards the posterior margin, and located a little less
than one-third the entire length of the valve behind the an-
terior extremity.

Dorsal and ventral margins nearly straight and sub-parallel,
anterior extremity rather narrow, and the posterior broadly
rounded. \

Surface of the cast marked by a few obscure wrinkles near
the umbo, and lines of growth towards the ventral margin.

Length about 3 inches; height from the beak to the ventral
margin 1Y% inches; convexity of the valves about 7/;4 inch.

Position and locality; Keokuk limestone, Warsaw, Illinois.

Collector, A. H. Worthen.

No. 2539 of the Illinois State Museum.

SoLENOMYA MONROENSIS. Worthen.

Pl XVIII, Fig. 5-5a.

" Solenomya Monroensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 13.

Shell below the medium size, oblong, the length being a little
more than twice the height from the beak to the ventral mar-
gin; valves moderately convex, the greatest convexity being
obliquely along the umbonal slopes from the beaks to the ven-
tral margin; cardinal margin straight and about three-fifths
the entire length of the valve; basal margin slightly sinuous,
from a shallow depression that extends obliquely from the beaks
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to the opposite margins, extremities rounded ; beaks depressed,
oblique, and located about one-sixth the entire length of the
valves behind the anterior extremity.

Surface smooth or showing only a few obscure lines of growth.

Length of the largest specimen obtained 13/;4 inch; height
from beak to base 6/;4 inch.

Position and locality: Obtained from the oolitic beds of the
St. Louis limestone on Fountain Creek, Monroe county, Ill.

Collector, A. H. Worthen.

No. 2515 of the Illinois State Museum.

SoLENOMYA? I1QWENSIS. Worthen.
Pl XIX, Fig. 5-5a. .
Solenomya? Iowensis, Worthen, March, 1884. Bulletin No.. 2 of the Illmms State
Museum of Natural History, page 13.

Shell small, narrow, oblong, valves apparently closed at each
extremity.

Dorsal and ventral margins nearly parallel, beaks depressed
and situated close to the anterlor extremity. Surface markings
unknown.

Length of the largest specimen 7/;, inch; height % inch;
thickness % inch. This little shell is only known from a few
casts obtained from the shaly layers of the St. Louis limestone
near Pella, Iowa, where it was associated with Allorisma marion-
ensis, Rhynchonella ottumwa, Spirifer littoni and Zaphrentis sp?

Collector, A. H. Worthen.

No. 2517 of the Illinois State Museum.

GeENus ALLORISMA, King.

ALLORISMA ILLINOIENSIS. Worthen.

PL XVIII, Fig. 1-1a.

Allorisma illinoiensis, Worthen, March, 1884. Bulletin No. 2 of the >Illinois State Mus-
eum of Natural History, page 11.

Shell large, elongate-ovate, length a little more than twice the
height; valves moderately convex, extremities broadly rounded;
dorsal margin straight and nearly parallel with the base; an-
terior extremity short and rather more narrowly rounded than
-the posterior, and descending obliquely from the beaks. Beaks
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compressed, extending beyond the cardinal border, and located
about one-fourth the entire length of the shell behind the an-
terior extremity. Surface of the cast ornamented with rather
strong parallel lines of growth.

Length 3Y/;4 inches; height from the beak to the basal mar-
gin 1% inches; convexity of the valves about 7/;4 inch.

This species resembles A. subcuneata in size and form, but
lacks the concentric undulations of that species.

Position and locality: Keokuk limestone, Warsaw, Ill.

Collector, A. H. Worthen. :

No. 2540 of the Illinois State Museum.

ALLOR $SMA ELONGATA. Worthen.

PL XIX, Fig. 10.

Allorisma elongata, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Museum
: of Natural History, page 12.

Shell large, very elongate, dorsal and ventral margins nearly
straight and parallel; length three times as great as the height;
greatest convexity in the umbonal region; cuneate and perhaps
a little gaping behind, with a rather narrowly rounded outline.
Beaks recurved, approximate, and located near the anterior ex-
tremity. Anterior margin evenly rounded. The surface of the
cast shows numerous concentric undulations that are much
smaller and more numerous than in A. subcuneata, its nearest
representative form.

Length 315/, inches; height 15/;4 inches; breadth near the
umbo 1% inches.

Position and locality: Keokuk limestone, Warsaw, Ill.

Collector, A. H. Worthen.

No. 2542 of the Illinois State Museum.
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PTEROPODA.
Genvs CONULARIA. Miller.

CoNULARIA CHESTERENSIS. Worthen.
Pl XI, Fig. 9-9a.
Conularia chesterensis Worthen, 1883. Geol. Surv. of Illinois, Vol. VII, page 325.

Shell attaining a medium size, long and rather slender, grad-
ually tapering, nearly equally four-sided, the four angles being
distinctly and rather deeply furrowed, while a slight furrow
marks the median line on each side. The sides are crossed by
numerous raised costee, which arch slightly forward from the
angles to the median line, making an angle .with that line of
about 14°. These coste do not cross the angular furrows, but
are alternately arranged so that those on one side terminate
at the intervening space between those on the opposite side.

These spaces are about twice as wide as the coste, and are
widest at the median line.

The aperture is not well preserved in any of our specimens,
but the shell was evidently notched at the angles, and was pro-
bably contracted at the aperture.

Length of a rather large individual, 5 inches; breadth between
the angles near the aperture, 1 inch; number of coste in the
space of an inch near the aperture, 20; near the apex, 30.

Position and locality: Chester limestone, Chester, Illinois.

Collector A. H. Worthen. '

No. 2489 of the Illlinois State Museum.
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GASTEROPODA.

Genus PLEUROTOMARIA, Defrance.

PLEUROTOMARIA ILLINOIENSIS. Worthen.

PL XXIII, Figs. 6-6a-6b.

Pleurotomaria illinoiensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, p. 4.

Shell dlscmdaJ gpire but slightly elevated; outer angle of the
last volution sharp, volutions about five, aperture ovate.
Suture line marked by a row of small nodes, of which about ten
may be counted on the last volution. A revolving slightly im-
pressed band may be seen with a good lens above the outer
angle of the last volution, which probably joins the smus in the
lip; umbilicus shallow.

This shell is most nearly related to the flat variety of P.
sphaerulata, described by Prof. Cox, under the name of P. de-
pressa, but differs from that in its more flattened volutions,
the impressed band on the lower volution, and its smaller and
less conspicuous nodes.

Breadth of an average size specimen Y/;4 inch; height 3/,4
inth. )

Position and locality: From a black limestone over one of
the lower coal seams in Mercer county, Ill.

Collector, A. H. Worthen.

No. 2530 of the Illinois State Museum.

PLEUROTOMARIA GIFFORDI. Worthen.

Pl XXIII, Figs. 8-8a.

Pleurotomaria giffordi, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, page 5.

Shell small, conical, volutions about seven, spire sharply ele-
vated, the last volution forming less than half the entire length,
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and ornamented below the spiral band with nine or ten revolving
lines, that decrease in number on the succeeding volutions.

Spiral band concave and located a little above the middle of
the lower volution, and defined by two strong revolving lines,
the upper one of which is the strongest. There are also two or
three revolving lines within the spiral band, and three or four
on the upper angle of the volution, the last one of which is
much stronger than the others.

Length 6/;4 inch, diameter of the outer volution about %/;4
inch; spiral angle about 48°.

This shell is nearly related to P. subconstricta, Meek and Wor-
then, described and figured in Vol. II of these reports, page 351,
Pl. 28, fig. 6, but differs from that in its surface ornamentation,
and especially in its spiral angle.

Position and locality: Coal Measures, Peoria county, Ill.

Collector, Mr. Gifford.

No. 2535 of the Illinois State Museum.

PLEUROTOMARIA MONTEZUMA. Worthen.

Pl XXIV, Fig. 2.

Pleurotomaria montezuma, Worthen, 1883. Geol. Surv. of Iliinois, Vol. VII, page 324.

This fine shell is only known from an imperfect cast of the
last volution.

Shell attaining a large size, broadly conical in outline; whorls
three or more, diminishing rapidly in size towards the apex.
Last whorl obliquely fiattened, showing a lateral surface about
two inches in breadth. This is traversed by about eight rather
strong revolving striee, separated by shallow depressions that
are about ¥ of an inch wide near the aperture. The under side
of this volution was also traversed by revolving striee about
half as widely separated as those on the side of the volution,
but their number cannot be accurately determined from the im-
perfect state of preservation of the only individual yet obtained.
A raised line around the inner side of the volution, indicates the
presence of a rather wide and deep umbilicus.

Greatest diameter of the last volution, 4% inches; height of
the volution 1% inches,
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Position and locality: Burlington limestone, Montezuma, Pike
county, Illinois.

Collector, A. H. Worthen.

No. 2487 of the Illinois State Museum.

PLEUROTOMARIA ADAMSI. Worthen.

Pl XXIII, Figs. 5-ba.

Pleurotomaria adamsi, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, page 5.

Shell small, trochiform, conical; length a little more than the
diameter of the lower volution. Volutions about six, the last
one flat and smooth below the spiral band, umbilical region
concave; spiral band prominent, deeply groved, and occupying
the angle on the periphery of the lower volution, becoming
shallower and less prominent on those above. The elevations
defining the upper and lower margins of the spiral band are
marked by one or two revolving lines visible with an ordinary
glass, which continue on the succeeding volutions where the
spiral band becomes obsolete.

Length 5/, inch ; diameter of the last volution 4/,4 inch; spiral
angle about 60°.

Named in honor of Mr. W. H. Adams of Peoria county, from
whom some of the specimens were obtained.

Position and locality: Coal Measures, Peoria county, Ill

Collector, W. H. Adams.

No. 2536 of the Illinois State Museum.

PLEUROTOMARIA NAUVOOENSIS. Worthen.

PL XXV, Fig. 3.

Pleurotomaria nauvooensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, page 5.

This form is represented in the State collection by a single
cast in limestone from the upper part of the Keokuk limestone
at Navoo.

_ Shell above the medium size, consisting of about four obliquely
flattened volutions, the lower one forming about half the entire
length. The periphery of the lower volution shows a flattened
space about a quarter of an inch in width that was probably
occupied by a spiral band. Form of aperture and surface mark-

ings unknown. o
—17
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Length of the three lower volutions 1% inches; greatest breadth
1Y inches.

Collector, A. H. Worthen.
No. 24938 of the Illinois State Museum.

PEUROTOMARIA IOWENSIS. (8p. nov.)

Pl XXIV. Fig. 2.

Pleurotomaria Coxana, Worthen, March, 1834. Bulletin No, 2 of the Illinois State
Museum of Natural History, page 6.

When this species was described in 1884, the fact that the
specific name coxana, was already occupied for a Coal Measure
form was overlooked, and therefore the name iowensis is
now substituted for the one originally proposed.

Shell large, broadly umbilicated, spire moderately extended,
its length being equal to about one-third the full length of the
shell; volutions about four, strongly and evenly convex above,
and increasing gradually in size, the last one abruptly rounded
below into the umbilicus; aperture apparently subovate. The
specimen is a cast in limestone, and the surface was probably
nearly smooth, as the fragments of the adhering test show no
. external markings.

Length 2) inches; breadth 1% inches; diameter of the last
volution 16/, inches.

Position and locality: Keokuk limestone, Keokuk, Iowa.

Collector, Mr. L. A. Cox.

No. 2547 of the Illinois State Museum.

GeENus PORCELLIA, Leveille.

PORCELLIA PEORIENSIS. Worthen.

PL XXIII, Fig. 4-4a, 4b.

Porcellia Peoriensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Museum
of Natural History, page 6.

Shell small, volutions about five, closely embracing and very
gradually enlarging, the last one marked by a narrow dorsal
band, defined by a sharp elevated ridge on either side. Outer
volution ornamented also with a row of about nine small nodes
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on either side, which are situated about one-third the distance
from the inner margin to the dorsal band. Umbilical depres-
sion broad and shallow.

The surface of the shell in some of our specimens is thickly
pitted with small rounded depressions that are plainly visible
under a good lens, but they may, however, be due to some
secondary cause.

Greatest diameter of the shell ¥ inch; transverse diameter of
the outer volution % inch.

Position and locality: This rare and beautiful little shell was
found in the lower Coal Measures of Peoria county, Ill.

Collector, Mr. Gifford.

No. 2531 of the Illinois State Museum.

Genus LOXONEMA, Phillips.

LOXONEMA PEORIENSE. Worthen.

PL XXIIL, Fig. 10-10a, 10b.
Loxonema Peoriensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State Museum
of Natural History, page 7.

Shell below the medium size, elongate conical, spire very grad-
ually tapering to a minute point. Volutions about sixteen, con-
vex, increasing very gradually in size; the lower ones a little
flattened above the middle. Suture moderately deep, surface
smooth. Aperture nearly round. ‘

Length % inch; diameter of the lower volution 3/;4 inch.
Spiral angle 16°.

This species is nearly related to L. cerithiformis of Meek and
Worthen, described and figured in Vol. II of these reports, page
379, Pl. 31, fig. 13, a, b, ¢, but may be readily distinguished
from that, by its more slender form and more numerous volu-
tions.

Position and locality: Coal Measures, Peoria county, Ill.

Collector, Mr. Gitford.
No. 2532 of the Illinois State Museum.
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LOXONEMA QUADRI-CARINATUM. Worthen.

Pl. XXIII, Fig. 9-9a.

Loxonema quadri-carinatus, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 7.

Shell long, cylindrical, gradually tapering; volutions eight or
more, convex, the last one sloping abruptly to the umbilical
region below, and more gradually to the suture above. Volu-
tions ornamented with three strong revolving carinee on the
lower portion of the volutions, and a less defined one on the
upper sloping side below the suture. Transverse lines of growth
are visible under a lens on the abruptly sloping under side of
the last volution. Aperture ovate.

Length of a specimen preserving six volutions 13/;4 inch;
diameter of the lower volution %/;4 inch. Spiral angle 25.°

Position and locality: Coal Measures, Peoria county, Ill.

Collector, Mr. Gifford.

No. 2534 of the Illinois State Museum.

Gexus LEPETOPSIS, Whitfield.

LEPETOPSIS CHESTERENSIS. Worthen.

Pl. XXV, Figs. 1-1a,

Lepetopsis chesterensis, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
Museum of Natural History, page 25.

Shell of medium size, longitudinally ovate, anterior and pos-
terior portions regularly rounded and about equal in length, a
little broader behind than in front, apex pointed, and directed
slightly backward, height equal to about one-third the greatest
length; A shallow depression or sinus commences immediately
behind the apex and increases rapidly in width the posterior
margin. Surface ornamented with numerous somewhat irregular
sized concentric lines that arch upward in crossing the sinus-like
depression behind the apex.

Length 9/;5 of an inch; greatest breadth 7/;, inch; height
about 3/, inch.

This species is related to L. levetti, of the Warsaw beds, but
may be distinguished by its more elongate form, and the sinus-
like depression behind the apex.
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Position and locality: Lower division of the Chester lime-
stone, Chester, Il

Collector, Mrs. J, C. Salter.

No. 2514 of the Illinois State Museum.

GeEnus MURCHISONIA, D’Arch. and Vern.

MURCHISONIA KEOKUK. (Sp. nov.)
Pl XXIIT, Figs. 2-2a.

Several casts of a long spiral shell have been found in the
Keokuk limestone, which seem to belong to the genus Murchi-
sonia, but none of them retain any portion of the test, and
consequently nothing is known of their external characters.

These casts all have an elongated form that tapers very grad-
ually to the apex. Volutions about six, the upper ones rather
more regularly rounded than the last; suture wide and deep.
Aperture apparently ovate.

Length of a cast with five volutions, nearly 4 inches; great-
est breadth of the last volution 1% inches; transverse diameter
of the same % inch.

Position and locality: Keokuk limestone, Keokuk, Iowa.

The specimens figured were kindly loaned by Mr. L. A. Cox,
of Keokuk.

MURCHISONIA LASALLENSIS. (8p. nov.)
Pl. XXV, Figs. 7-7a.

Shell turriculate, slender, spire pointed at the summit, com-
posed of eleven or more volutions, which are elevated in the
middle into a prominent carina, and separated by a profound
suture.

On the last volution there is a flattened band below the ca-
rina, which is bounded below by a slight elevation. Neither the
flattened band nor the elevation below extend to the other vo-
lutions.

Length of the shell ¥ inch; breadth of the last volution 3/;4
inch; spiral angle about 22°.

This little shell is closely related to M. sub-angulata, of Ver-
neuil and Keyserling*, but differs in the greater number of its

* Geology of Russia and the Ural Mountains, Vol. II, page 340, P1.-XXII, Fig. 6.
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volutions, more strongly prominent carina, and in the flattened
band on the lower volution.
Locality and position: Upper Coal Measures, LaSalle, Illinois.
Collector, A. H. Worthen.
No. 2603 of the Illinois State Museum.

GeNus STRAPAROLLUS. Montfort.

STRAPAROLLUS SUB-UMBILICATUS. (Sp. nov.)
PL XXIV, Figs. 3-3a-8b.

Shell small, conical, whorls five, flattened above, rounded on
the periphery and sharply rounded below into the umbilicus.

Umbilicus deep and rather wider than the diameter of the
outer volution near the aperture. Surface without ornamenta-
tion, except some faint lines of growth.

Diameter of a medium size specimen 6/;4 inch; height of the
same 5/14 inch.

‘This little shell is closely related to the S. umbilicatus, Meek
and Worthen, of the Coal Measures, but differs from that spe-
cies in its comparatively narrow umbilicus, and much smaller
gize. Of more than twenty specimens obtained, none attain a
diameter of more than half an inch.

Position and locality: Calcareous shales of the Chester group,
near Evansville, Randolph county, Ill.

Collector, A. H. Worthen.

No. 2602 of the Illinois State Museum.

STRAPAROLLUS VARSOVIENSIS. (Sp. nov.)
PL XXV, Figs. 2-2a.

Shell lenticular, whorls about four, gradually increasing. in
size; spire moderately elevated above the body whorl. Volu-
tions somewhat flattened above, and regularly rounded on the
periphery, and more gently below into the umbilicus.

The umbilicus is filled with the stony matrix, but is appar-
ently somewhat less in width than the diameter of the outer

whorl.
The specimen is a cast in limestone, and no external mark-

ings are apparent.
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Height 7/;¢ inch; greatest breadth 13/,4 inch; breadth of the
aperture 8/;4 inch.

Position and locality: Upper beds of the Keokuk limestone,
Warsaw, Il

Collector, A. H. Worthen.
No. 2599 of the Illinois State Museum.

Gexvs MACROCHEILUS, Phillips.

MACROCHEILUS ALTONENSIS. (8p. nov.)

Pl. XXIV, Figs. 1-a.

Shell of medium size, subfusiform, symmetrically conical
above the last volution.

Volutions about six, moderately ventricose, the last one about
equal to the length of the spire above. Suture well defined.
Aperture elongate ovate; surface markings unkown.

The specimen is a cast in limestone, but clearly shows the
characteristics of the genus.

Length 1% inches; length of the last volution 1 inch; breadth
of the same % inch; length of aperture % inch; greatest breadth
of the same ¥ inch.

Position and locality: St. Louis limestone, Alton, Illinois.

Collector, A. H. Worthen.

No. 2598 of the Illinois State Museum.

Genus BELLEROPHON, Montifort.

BELLEROPHON GIGANTEUS. Worthen.

Pl XXV, Figs. 5-5a.
Bellerophon giganteus Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 8.

Shell very large, sub-globose; volutions expanding rapidly,
rounded over the dorsum and sides; umbilical region deeply ex-
cavated. Aperture reniform or sublunate, mesial band not
shown on the cast. Fragments of the shell adhering show that
it was comparatively thick.
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Greatest breadth of the aperture about 4 inches; height of
the same 2% inches; length from front to back 313/ 4 inches.

This shell is only known from a cast in limestone, but it may
be readily distinguished by its size and general form from all
known American species.

Position and locality: Lower Coal Measures, Monroe county,
Illinois.

Collector, A. H. Worthen.

No. 2543 of the Illinois State Museum.

Gexus NATICOPSIS. McCoy.

NATICOPSIS MADISONENSIS. Worthen.
PL XXV, Figs. 4,6.

Naticopsis madisonensis, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 9.

Shell large, sub-rhomboidal or sub-rectangular in outline; vol-
utions about three, the last one comprising more than two-
thirds the entire length of the shell, all rounded, and the last
quite gibbous; umbilicus deep, aperture apparently subcircular.
The specimen is a cast in limestone, and shows no external
markings except some faint lines of growth.

Length 21/,4 inches; breath of the last volution 15/;4 inches.

In form and size this shell approaches most nearly to N.
giganteus of the Coal Measures, but it differs from that in
having one less volution, and it also lacks the flattened depres-
sion on the outer volution which characterizes that species.

Position and locality: St. Louis limestone, Madison county,
Ilinois.

Collector, A. H. Worthen.

No. 2546 of the Illinois State Museum.

GenNus POLYPHEMOPSIS. Portlock.

PoLYPHEMOPSIS? KEOKUK. Worthen.

Pl. XXIII, Fig. 8.

Polyphemopsis? Keokuk, Worthen, March, 1884. Bulletin No. 2 of the Illinois State
Museum of Natural History, page 9.

A cast of this shell in limestone from the lower portion of
the Keokuk limestone in the vicinity of Keokuk presents the
following characters:
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Shell about the medium size, consisting of about five moder-
ately convex volutions, the last one constituting more than
one-half the entire length. The volutions taper gradually, and
present no indications of external ornamentation.

Exact form of aperture unknown. Length of the four volu-
tions preserved, 2% inches; length of last volution, 1% inches;
breadth of the same where it seems to be somewhat flattened
by pressure, ¥ inch.

Collector, Mr. L. A. Cox, of Keokuk.
No. 2494 of the Illinois State Museum.

GeNus DENTALIUM. Linnseus.

DENTALIUM ILLINOIENSE. Worthen.

Pl XXIII, Fig. 1.
Dentalium illinoiense, Worthen, 1883. Geol. Surv. of Illinois, Vol. VII, page 325.
Shell above a medium size, long, straight, cylindrical, slightly
tapering, scarcely inflated at the aperture. Surface apparently

smooth originally, but slightly roughened by weathering in the
specimen under examination.

Length 5% inches; width near the aperture, 7/;4 inch.

This species differs from I). missouriense of Swallow, in its
larger size, smooth surface and straight form.

Position and locality: Chester limestone, Chester, Ill.

Collector, A. H. Worthen.

No. 2488 of the Illinois State Museum.

GENus ORTHONEMA. Meek and Worthen.

ORTHONEMA CARBONARIUM. Worthen.

Pl XXIV, Figs. 4-a.
Orthonema carbonaria, Worthen, March, 1884. Bulletin No. 2, of the Illinois State
, Museum of Natural History, page 7.
Shell very elongate, gradually tapering from the base to the
apex, with nine or more flattened volutions that are defined
—18



146 PALZAONTOLOGY OF ILLINOIS.

. above and below by a narrow suture, and a strong revolving
carina. Under side of the last volution obliquely flattened; um-
bilicus closed. Form of aperture not clearly defined, but appar-
ently subovate. Lines of growth are clearly visible on the flat
portions of the volutions. Length of a specimen showing seven
volutions, 19/;4 inch; diameter of lower volution )% inch. Spiral
angle about 20°.

This shell is known only from an imperfect example, and is
nearly related to O. salteri, of Meek and Worthen, Vol. II, of
these reports, page 381, Pl. 31, fig. 14, a, b, ¢, but differs from
that, in its surface ornamentation and its spiral angle.

Position and locality: Coal Measures, Peoria county, Ill.
Collector, Mr. Gifford.
No. 2533 of the Illinois State Museum.

Genus TRACHYDOMIA. Meek and Worthen.

TRACHYDOMIA NODULOSA. Worthen.

P1 XXIII, Figs. 11-1la.
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