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STATE OF INDIANA,
OrFICE oF STATE GEOLOGIST, INDIANAPOLIS, January 20, 1883.}

HoN. ALBERT Q. PoRTRR, Governor of Indiana :

Herewith, I have the honor to submit to Your Excellency the Twelfth Annual
Report of the State Geologist, being for the 'year 1882, as provided by law, con-
taining the labors of myself and assistants in the field, study and cabinet, with
detailed surveys of several of the most important counties of the State, and with
Paleontological and Archmological, etc., studies, illustrated by figures and descrip-
tions by some of the leading Scientists of America. With high esteem,

I remain your obedient servant,

JOHN COLLETT,
State Geologist.

STATE OF INDIANA,
EXECUTIVE DEPARTMENT.

Filed with the Governor, January 26, 1883. ' Examined and transmitted to the
Becretary of State, to be preserved in his office and published, according to law,
ander the direction of the Commissioners of Public Printing.

FRANK H. BLACKLEDGE,
’ Private Secretary.

Filed in my office January '26, 1883.
W. R. MYERS,
Secretary of State.







ORGANIZATION AND WORK.

In presenting this, his Second (and the Twelfth General)
Annual Report, the State Geologist takes pleasure in calling
the attention of the citizens not only of our own State, but of

. the whole civilized world, to the vast and varied resources of

the great Corumonwealth of Indiana—resources, many of which
have been, until quite recently, unsuspected by those even at
whose very feet they lay, and the presence and usefulness of
which have in so many instances been made known first by
the work of this Department.

The State Geologist is pleased to announce that the efforts
of his assistants and himself have done much to bring about
greater knowledge of, and added demand for, the coals of our
State. The same may be said of the development of the stone
interests of the State, tor it is largely and directly due to the
work of this Department that the Indiana bhuilding stones have
become within the past few years as widely and as favorably
known as they are; known not only locally, but sought after
eagerly from all parts of the Union for building purposes; and
to-day the visitor to Louisville and Cincinnati, Washington and
Buffalo, New York and Chicago, 8t. Louis and New Orleans,
and in other prominent cities, may see this beautiful Indiana
stone in the finest and most costly public and private buildings.
The advantages accruing to the State in securing new fields of
industry and large returns of money from abroad to be re-
invested in our midst are self-evident.

The excellent quality of our Indiana Cements is becoming
better apprecmted and the market is widening, and the demand
extendmg The Department will take active steps in spread-
ing & wider knowledge of the merits of these cements, which
are in reality second to none in the country.
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In successful civilization there is, perhaps, no greater factor in

rapid development than good and easy means of communica-
tion. The ancient Romans, in their palmiest days, thoroughly
appreciated this fact, and as their invincible arms swept over
the whole known world, they bound their conquests together
by great civilizing bands—excellent roads—which spread like
a gigantic network of arteries from the great heart of civiliza-
tion, Rome itself, vitalizing and building up, and keeping de-
pendent upon that great center, the whole enormous body pol-
itic—roads so excellent that to-day, centuries after that power
has declined, they stand as the best and most lasting proofs of
her marvelous energy and foresight. The head and assistants
of this Department have been enabled to point out, in many
instances, large undeveloped and entirely unsuspected beds of
fine gravel, and fortunately, too, in places where it was most
needed, and which are now being used, and are bringing in a
noble return for the labor bestowed upon them, in the im-
provement of existing and the building of new roads—thus
rendering markets more accessible, farm property more valu-
able, and consequently produce and labor more profitable.
- The amount of work done in the State Museum has been ar-
duous and highly satisfactory. Under the able management of
Mr. George K. Greene, office assistant, the difficult task of
cleaning, arranging, identifying, classifying and labeling the
thousands of additional specimens procured by donations, field
work and purchase, has been accurately, tastefully and faith-
fully performed.

Additional room having become imperatively necessary, more
cages have been placed in the Museum, and the archsology,
paleontology and mineral resources of the State are grandly
illustrated. In the Silurian, Devonian and Sub-Carboniferous
formations, the Museum is particularly rich, and the State can
point with pride to one of the best collections in the world ot
the organic remains of these ages. ‘

The value of this public collection to the student and scien-
tist can not be estimated, and the silent work it is doing in
educating the pecople is evidenced in the interest and enthusi-
asm displayed by the thousands of visitors from all parts of the
State and Nation, and the constant inquiries and communica-
tions which the Department is receiving relative to this part of
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its work. The display of coals, clays, building stones and other
economic products of the State are constantly bringing them
into more prominent notice, thus securing large pecuniary re-
turns to the Commonwealth.

The total number of specimens in the State Museum at the
time of last year’s report was 44,424. Additions made during
the year give at present a grand maximum of over 100,000
specimens, valued by distinguished experts—Professor Hall,
State Geologist of New York, and others—at more than One
Hundred Thousand Dollars.

Detailed surveys, by counties, have been made as follows:

Marion county—By R. T. Brown, M. D.,
Jay county—By Rev. D. 8. McCaslin,
Randolph county—A. J. Phinney, M. D.,
Decatur county—By Moses N. Elrod, M. D.,

Whose reports, prepared with their characteristic faithfulness
and labor, are herewith appended :

Paleontological work and descriptions are continued in this
Report by the great captains and leaders of scientific thought
of the age.

James Hall, the distinguished Paleontologist and State Geol-
ogist of New York, has, with his grand devotion to science,
reviewed the balance of the figures of the Van Cleve fossils and
contributed other figures and descriptions appertaining to the
geology of Indiana.

Prof. Leo Lesquereux, the class-mate and pupil of the fore-

most men of science of the age, has, at great personal sacrifice,
given hLis views upon Paleozoic Botany, with figures and draw-
ings referring to and illustrating nearly all the fossil botany
.of the Indiana coal measures. This contribution covers the
elementary principles of Paleozoic Botany, which can only be
found in detached portions elsewhere. This valuable work of
Prof. Lesquereux’s will prove not only a grand contribution to
the science and flora of the Paleozoic ages in Indiana, but a
noble addition to the scientific literature and knowledge of the
whole world.

The Rev. Dr. Curtis has given the results of years of careful
research in the microscopic study of the animalculee which have
their habitat in the potable waters of Indianapolis and vicinity.
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By these figures every one can see the forms of the animals
which it delights his soul to swallow. These drawings have
been submitted for criticism to the best experts in diatomacean
forms, and are pronounced by them to be good, while'the ac-
companying descriptions and nomenclature are fully up with
advanced knowledge in natural history.

The State Geologist himself has had general supervision of
the entire work of the Department. He has been in constant
communication with all of his assistants; has made reconnois-
ances to the counties in the southwestern, northwestern, and
some of the eastern parts of the State, and has more carefully
made detailed examinations of Newton and parts of Jasper
counties. :

His time has been more largely occupied in interviews, daily,
hourly, continuously, with from ten to twenty persons daily, so
that his office time has been almost entirely so occupied. In
addition, his correspondence has amounted to 1,200 or 1,500
letters written during the year, some of which required the
greatest care and study, involving as they did information upon
which depended the expenditure of large sums of money. Be-
sides this, the usual routine of office work had to be attended
to, and this was necessarily performed outside of oftice hours,
and at night, by him.

It has been suggested by previous State Geologists that more
important than any detailed surveys, of greater value than or-
dinary paleontological examinations to the people generally, was
the grand fact that the State of Indiana kept freely open at its
Capitol an office where, without money and without price, its
citizens, non-residents and foreigners could always have access
to reliable information relating to the natural, mineral and
other resources of the State. This fact, it is believed, has in
the past done much to further the intérests of the State in the
development of its great natural advantages, and like results
may be looked for in the future.

By careful foresight on the part of the State Geologist the
last Report was produced at a very low cost—less than §1 a
copy. In other States such reports have cost from $2 to $15,
averaging $4.80 a copy. The Department is proud of this
Report; and the high favor and unqualified commendation it
has received from scientists, not only at home and in our sister
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Btates, but also in- Canada, England, Germany, Australia and
other foreign countries, are sufficient evidences of its value.
The demand for it has been sufficient to require a far larger
number than the law limited the issue to. These reports, as
well as those issued previously by this Department, embodying
the careful and efficient work of my talented predecessors, are
in great demand among scieutists all over the world, and are
already regarded as valuable gcological works, and haye now
become rare and desirable.

They are not alone contributions to the science of the age,
but enable the students and teachers of the State to gain access
to valuable scientific knowledge at a nominal cost, while the
library of a scientist will often cost from $10,000 to $20,000.
It is believed that the State should continue this course until
not only her geology is accessible to her sons and daughters,
but adhering to her duty to humanity and the advancement of
knowledge and civilization, such reports shall also embody the
botany, conchology and each branch of the vertebrate life of
the State.

A comparison of the cost of surveys in Indiana with those
of other States will show that the work has been performed
here at a minimum. The Ohio Geological and Paleonto-
logical reports cost $3.47 a copy. The Indiana Report of
1881, the most expensive yet produced, cost eighty cents per
copy, while Illinois Paleontology cost about $3.00 per copy.
Indiana, at the last session of the Legislature, appropriated
$5,000 annually for geological surveys. Georgia appropriates
$10,000 annually; New York $25,000, and Pennsylvania,
$50,000.

It may be well to remark, that Dr. C. A. White, the U. S.
Paleontologist, connected with the Smithsonian Institute, is
now preparing figures and descriptions of the Coal Measure
fossil animals of the State, Prof. E. D. Cope, of Philadel-
phia, the distinguished Comparative Anatomist, is preparing
figures and exhaustive descriptions of the Pleistocene fossils of
Indiana, including the mastodon, elephant, megalonyx, the
great beaver, the great deer, and other giant animals.

Prof. Newberry, of Columbia College, New York, who has
attained such eminence in his studies of Dynamical Geology,
has promised to furnish a review, illuminated by his wide ex-

\
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perience, of the great forces which have molded the surface of
the valley of the continent and done so much in enriching the
soils of Indiana.

How much of these can be added to this Report can not now
be fully indicated.

Nortr.—It was found on completing this Report, that the papersiby Professors
Lesquereux, Cope, Newberry and Dr. White, would make the volume too large—be-
yond the appropriation for printing. Hence, these papers are reserved for future
use, and will appear in next Annual Report.



FINANCIAL STATEMENT

OF

RECEIPTS AND EXPENDITURES.

By an Act of the Legislature of the State of Indiana, ap-
proved April 14, 1881, the Department of Geology and Natural
History was established, and the sum of five thousand dollars
annually was appropriated for two years. Pursuant to this Act
the Department was organized April 26, 1881, by the appoint-
ment and qualification of John Collett as State Geologist.

The following statements, which were submitted to, and
vouchers filed with, the Governor on the dates specified, show
the receipts and expenditures of the Department to the close
of the fiscal year, October 31, 1882:

DEPARTMENT OF GROLOGY AND NATURAL Hls'mmr,}

1881 October 31, 1881.

Balary of State Geologist, (April 28 to October 31,1881 . .  $920 00
May 31. Voucher No. 1—Postage and Express. . . . . . . . . - 25 00
May 31. Voucher No. 2—J. Fitzpatrick . . . . . .. .. .. .. {00
June 18. Voucher No. 3—B. W.Osborn . . . . . . . . ... .. 3 00
June 22. Voucher No. 4—M.N.Elrod. . . . . . . . . . .. .. 10 00
July 1. Voucher No. 5—Carlon &Hollenbeck . . . . . . . . .. 13 50

July 2. Voucher Nos. 6, 7 and 8—Dr. C. A. White, writings and
drawings for report, 1881 . . . . . . . . . ... ... 319 00
July 10. Voucher No. 9—Ansil Moffatt . . . . . ... ... .. 9 40
July 28. Voucher No. 10—Prof. Jas. Hall, descriptions. . . . . . . 75 00
Aug. 4. Voucher No. 11—A. J. Phinney, fileld work . . . . . . . . 30 00
Bept. 8. Voucher No. 12—Adams Express, plates . . . . . . . . . 425
Sept. 20. Voucher No. 13—M. N. Elrod, field work . . . . . . . . 100 00



REPORT OF STATE GEOLOGIST.

Amount of appropriation, April, 1881 . . . . . . .. ...

Balance for future expenses . . . . . . . . . . . ..

Respectfully submitted,

JOHON COLLETT,
State Geologist.

STATE oF INDIANA,

DepARTMENT oF GEoLOGY AND NATURAL Il1srtory,
Inp1anpoLis, INp., October 31, 1882.

To His Excellency, ALBert G. PoRTER,

Governor of Indiana:

Sir—In pursuance of a requirement of the Act of the Gen-

cral Assembly of Indiana, cstablishing the Department of

Geology and Natural History; I have the honor to submit the
following ‘‘detailed statement, accompanied with the proper

vouchers™

pended during the fiscal year ending October 31, 1882:

1881.
28.
28.

Oct.
Oct.

Oct.

Nov.

Nov.

Nov.

Nov.

28.

9.

11.

28.

[
L

. 29.

Voucher No. 14—J. T. Duty, for one lot fossils . .
Voucher No. 15—R. T. Brown, for field work, geo-

logical survey of Fountain county . . . . . . .
Voucher No. 16—@G. K. Greene, for expenscs to Shel-

by county, and geological specimens . . . . . .
Voucher No. 17—E. Emmons, for drawings of fossils
for Geological Report. . . . . . . . .
Voucher Na». 18—L. Howard, for cleanlng o4 vards
carpet foroffice. . . . . . . ...
Voucher No. 19--R. T. Brown, for wrmng Geolog-
ical Report, etc,, in Fountain county . . . . . .
Salary of State Geologisl ............

Voucher No. 20—Geo. K Grecne, for Shelby county,
expenses at Waldron . . . .
Voucher No. 21—Neab & Keyser, for repairing sink
and gaspipe . . . . . . . o0 000 e ..
Voucher No. 22—J. A. Wenkley, for repairing and
blacking two stoves and one sheet zink . . . . .
Voucher No. 23 —Prof. James Hall, for electrotype

$27 00

125 00

(Nos. 14 to 74, inclusive,) of and for all moneys ex-
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1881.

Dec.

10.

Dec. 31.

1882.

Jan,
Jan.

Feb.

Feb.
Mch.
Mch.

Mch.
Mch.

Apr.
Apr.

Apr.
Apr.

Apr.
Apr.
Apr.
Apr.
Apr.
May
May
May

June
June

June

&

381

13.

24.

10.

14.

20.

L)

11

22.

26.

(o)

e OU T
[

1

Voucher No. 24—Daniel A. Bassett, one lot of cri-

noids . . . . . .o e e e e e e e e e e $90 00
Salary of State Geologist for December . . . . . 150 00
Voucher No. 25—Fred. Stein, for set of fresh water -

and land shells and classified beetles . . . . . . 100 00
Salary State Geologist for January . . . . . . . . 150 00
Voucher No. 26—Geo. K. Greene, for expenses to

Hartsville and return . . . . . . . .. ... 11 16

Niagara fossils . . . . . . . ... .. ... 6 00

per diem, threedays . . . . . . . ... ... 7 50
Voucher No. 27—G. M. Levett, for arranging the

Stein collection of beetles . . . . . . . . . . . 20 00
Voucher No. 28—Geo. K. Greene, for work in State

Museum, arranging.specimens . . . . . . e e . 7500
Salary State Geologist for February . . . . . . . 150 00
Voucher No. 29—Maude Teal fossils. . . . . . . 300
Voucher No. 30—Wm. B. Burford, for envelopes,

letter heads,ete . . . . . . . . .. ... 30 20
Voucher No. 31—Geo. K. Greene, for cabmet full

specimens and fossils,ete . . . . . . . . . .. 200 00
Voucher No. 32—John Collett, expenses, surveying

Shelby county . . . . . .. ..o L. 70 75
Voucher No, 33—John Collett, office expenses . . 53 97
Voucher No. 34—Geo. K. Greene, for work in Mu-

BEUM &« v« v v o o v o e e e e e e e e 45 00
Salary of State Geologist for March . . . . . . . 150 00
Voucher No, 35—L. Lesquereux for repairing plates

of descriptions, and drawings . . . . . . . .. 50 00
Voucher No. 36—A. N. Taylor, for 3 gross paper

boxes. . . « . .0 oo e 3 00
Voucher No. 37—Neab & Keyser, for mending gas

pipe . . ..o oo e e e 76
Youcher No. 38—George K. Greene, for work in

Museum . . . ... . ... e 37 50
Salary of State Geologist for April. . . . . . . . 150 00
Voucher No. 40—B. W, Osborn, for clerical . . . 156 00
Voucher No. 41—C. Gehring, for office fixtures . . 5 00
Voucher No. 42—J. M. & L R. R. Co., for freight, etc. 5 38
Voucher No. 43—George K. Greene, for work in

Museum and expenses to New Albany and return,
and for crinoids . . . . . .. .o ... 0 L. 43 00
Salary of State Geologistfor May . . . . . . . . 150 00

250 00

269 66

552 92

241 26

218 88
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Aug. 14.
Sept. 9.

Sept. 9.
Sept. 11.

Sept. 16.

Sept. 16.

Salary of
Sept. 9.

Sept. 5.
Sept. 19.
Sept. 20.

Sept. 30.

Oct. 3.

Salary of

Voucher No. 44—James Hall, for description and
figures of St. Louisfossils . . . . . . . . . .. $100 00
Voucher No. 46—John Collett, for office expenses . 22 26
Voucher No. 46—George K. Greene, for work ip
Mueeum . . . . . . ... ... 62 50
Salary of State Geologist for June. . . . . . . . 160 00

Voucher No. 47—R. E. Robinson, for expenses of
Prof. Hall, Occcidental Hotel, and R. R. fare . . 25 00

Voucher No. 48—Chas. 8. Hensley, for Stone Age
relies . . . . . ... 00000 6 00
.- Voucher No. 49—A. N. Taylor, for boxes . . . . . 5 00
Voucher No. 50—W. B. Burford, for electrotype. . 26 96

Voucher No. 51—John Collett, for traveling ex-
penses, express and postage to date. . . . . . . 54 95

Voucher No. 52—George K. Greene, for work, travel-
ing expenses and specimens for Museum . . . . 70 85
Voucher No. 63—C. Gehring, for extra work . . . 65 00
Salary of State Geologist for July . . . . . . .. 150 00
Voucher No. 54—Jas. A.Wildman, for postagestamps 20 00

Voucher No. 56—Ed. L. Rich, for embalm sturgeon 76
Voucher No. 56 —Wm. B. Burford, for printing, etc. 13 38

Voucher No. 57—D. 8. McCaslin; for field work,

survey and report on Jaycounty . . . . . . . . 50 00
Voucher No. 58—George K. Greene, for work in

Museum, expenses to Logansport, and books . . 99 90
Voucher No. 69—A. J. Phinney, for services and

report on Randolph county . . . . . . . 100 00
Voucher No. 80—John Collett, for t.ra.vehng ex-

penses to Iroquoise, Kankakee and Montreal meet-

ing . . ... e 134 10
Voucher No. 61—Hollenbeck and American Express

Co., for rubber stencil and expressage. . . . . . 3 80
State Geologist for August. . . . . . . . . . .. 150 00
Voucher No. 62—Ed. D. Cope, for work on Pleisto-

cenefossils . . . . ... ... ... ..., 50 00
Voucher No. 63—Henry A. Ward, for cast of fos-

gils,etc . . . .. ... L0 50 00
Voucher No. 64—R. L. Polk & Co., for “Indiana

Gazetteer” . . . . . ... .. 0. .. 5 00
Voucher No. 656—Chas. E. Beecher, for work, fos-

sil list,ete. . . . . .. . 0o 50 00
Voucher No. 66—John Collett, for expenses to New-

ton and Jasper counties, and express packages and

relics . . . . ... e e e e v e e+ . 3865
Voucher No. 67—G. K. Greene, for work in Museum,

express charges,etc. . . . . . . e e e e e 61 50
State Geologist for September . . . . . . . . .. 150 00

$334,76

‘343 76

571 93

405 05
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1882,
Oct. 3. Voucher No. 68—S8amuel Morrison, for map con-
taining Indian names, boundary,ete. . . . . . $12 00
Oct. 7. Voucher No. 69—James A. Wildman, for postage
BAamps . - . . . . ..o e e 10 00
Oct. 10. Voucher No. 70—Adams Express Co., for express
package . . . . . . . . ... oo 276
Oct. 21. Voucher No. 71-—L. Lesquerecux, for drawing plates,
L e 197 00

Oct. 22. Voucher No. 72—S8amuel Morrison, for making out-

line survey maps of Indiana, and correcting

Marion countymap . . . . . . ... ... 21 00
Oct. 31. Voucher No. 73—John Collett, for expensee to Cin-

cinnati with Greene’s specimens crinoids ; expenses

to Newton, White, Cass, and Carroll counties .. 8340
Oct. 31. Voucher No. 74—Geo. K. Greene, for work in Mu-

eeum and expenses Cass, Carroll and White

counties . . . . . . . .4 0 e e e e e .. 96 06
Oct. 31. Salary of State Geologist for October . . . . . . . 150 00
— 572 20
Total for current year . . . . . . . . . ... ., . $4,610 30
Amount on hand October 31,1881 . . . . . . . . . ... $3,486 85
Appropriation April 14,1881 . . . . . . . . ... ... 5,000 00
Total . . . . . . . . . . e 8,486 86

Amount on hand unexpended to cancel bills and expenses
already incurred, and for future expenses . . . . . . . $3,976 55

Respectfully submitted,

JOHN COLLETT,
State Geologist.

RECAPITULATION.

Appropriation, April 1881 . . . . . . . . . .. ... L. $5,000 00
Appropriation, April 1882 . . . . . . . . ... ..., 5,000 00

————— $10,000 00
Expenditure for fiscal year ending October 31,1881. a . . .$1,513 15 -

Expenditure for fiscal year ending October 31,1882. . . . . 4,610 30

: 6,023 45
Amount unexpended October 31,1882 . . . . . . .. . ... ... $3,976 56
Amount expended since October 81,1882 . . . . . . . . . . .. .. 2,697 52

Balance on hand February, 1883. . . . . . . e e e e e e $1,379 03
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Contracts for labor and other expenses will completely ex-
haust the balance of this appropriation by the end of the de-
partmental year, during the coming "April, 1883. Hence, if
this Department is continued, as it ought to be, permanently, as
a fountain of information to citizens and business men, and
others wishing to locate in the State, it is indispensible that ap-
propriations be made for the ensuing two years, . e.:

From April 14, 1883, to April 14,1884......cccccvvunvnrnnnens $5,000
From April 14, 1884, to April 14, 1885......ccccuvinnnennnn. 5,000

Proposals have been made to the State Geologist offering to
sell three collections of prehistoric relics (which in money, labor
and time expended, represent a value of more than $11,000,) to
the State Museum for a nominal sum, and some collections of
fossils which embrace over fifty years’ labor and several thou-
sand dollars in money, provided they can be sold to the State
Museum, where they can be permanently preserved.

If these offers are not embraced, and these collections are.
scattered abroad, it would be impossible to replace them at less
than four times the proposed price.

For this purpose it is advisable, proper and desirable that
appropriations of $2,000 per annum, for two years, should be
made, 7. e.: :

For the year 1883 ......cccovviviniiiiiiiiiiciininiiiniiceniene, $2,000
For the year 1884 .....ccoeviiiiviiiiiiiiiiiiiiiinniiiniiicenienens 2,000

1t is important that legislators should understand distinctly that by
the Act of 1881, establishing this Department, every cent of appro-
priation unexpended must be turned into the State I'reasury; so that
after April 14, 1883, there will not be a single dollar left on hand to
prosecute the work of the Department, to care for and preserve the
Museum, (worth, as stated before, over $100,000) or to guard the
Economic Geological interests of the State.

)

L
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Indiana has been bounteously endowed by nature. In other
regions rich in ore, coal and stone, the soil is usually thin and
unproductive, or vice versa fertile lands are not rich in mineral
treasure; but here in Indiana, a bountiful and inexhaustible
supply ot mineral wealth is overlaid by the richest of soils; and
with cheap and abundant food, cheap homes, cheap wood and
coal for fuel, and good clays, sands, and the finest of building
material, she offers to the farmers, laborers, mechanics and
manufactufers a share of her abundant blessings, resources
richer and more useful to humanity than gold or silver or pre-
cious stones.

BUILDING STONE.

The rocks of the State contribute largely to her wealth, for
they contain some of the finest building stone in the country,
and the supply, comparatively undeveloped yet, is practically
inexhaustible. The excellent qualities, durability and beauty
of these Indiana stones are just beginning to be recognized for
building purposes throughout the country, and the quarrying
interests promise to become an important feature in the pro- -
ducts of the State, in the near future. This stone is being ex-
tensively used in some of the most expensive and imposing build-
ings throughout the country, and the demand is increasing as
it becomes better known. During the year 1880, the capital
invested in the operation of quarries was $618,500, and the
output of material was 8,418,827 cubic feet, worth $638,775, or
about $20,000 more than the total capital employed. To eftect
this result required the labor of 1,788 men and 545 horses, and
the use of 13 steam channellers in quarrying; 107 derricks and
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cranes in hoisting; 14 saw mills and 42 gangs of saws (3 per mill),
in dressing; while 5,727,225 cubic yards of space were exca-
vated, in doing which $2,300 worth of powder and dynamite
was used.

~ As to the geographical division of the quarrying interest,
south-eastern Indiana supplies a large quantity of stone for
foundations and rubble masoury, from the bluffs along the Ohio
river, and- extending through Wayne, Union, Fayette, Frank-
lin, Dearborn, Ohio and Switzerland, west to Clark county;
besides being found to some extent in the counties adjoining
these to the west, which are included in the Lower Silurian geo-
logical range.

The close-grained, compact, magnesian limestones are large-
ly quarried in the counties bordering the above on the west,
forming a belt extending northward from the Ohio to the Wa-
bash river in ‘Carroll, Cass, Miami, Wabash and Huntington,
and to some extent in the counties north and west ot these.
This stone, which belongs to the Upper Silurian age, lies in even
beds, having a thickness of from a few inches to two or more
feet, and is especially adapted to work in foundations, piers,
abutments, and massive range work where great strength is re-
quired. The thinner strata of this stone furnish, at a low cost,
excellent slabs, flags and curbstones, etc., since it comes trom
the quarries with bed and top ready dressed by nature. The
economy in its use is apparent.

A very popular stone among engineers and bridge builders is

the North Vernon blue limestone, a good sample of which, as
a bridge building material, may be seen in the new bridge of
the C. & I. Air Line across Broad Ripple, north of Indianapolis.
This stone is quarried extensively in Jennings and Jefferson
counties. ,
* Quantities of blue and buff Oolitic stone of superior quality for
building purposes are quarried in Monroe county. These strata
are from six to twenty feet thick, from whence one firm alone,
Messrs. Dunn & Dunn, has been shipping their entire output to
Chicago and Joliet, Ill. It is there sawed into thin slabs,
matched and polished, and finds a large and growing demand
for mantels, table-tops, pilasters, wainscots, and interior orna-
ments and decorations where handsome neutral tints are re-
quired.
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From Warren county on the north to the Ohio river, in a
widening range, the valuable limestones of the Keokuk group,
the sandstones of the Chester, and Oolitic limestones of the in-
termediate St. Louis group, are quarried; while the basal con-
glomerate sandrock, found in a wide belt from Warren county
to the Ohio, contains an unlimited supply of strong, fire, water,
and frost proof stone, very suitable for piers, foundations, etc.

But by far the most beautiful and valuable stone for archi-
tectural purposes is the Oolitic limestone of Lawrence, Monroe,
Owen, Crawford, Harrison and Washington counties. The
supply is simply inexhaustible, as it lies in massive strata of
from twenty to seventy feet thick, over an area of more than
fifty square miles.

These strata are homogeneous, equally strong in vertical, di-
agonal or horizontal sections. The stone comes from the quarry
80 soft as to be readily worked by saw, chisel or planing ma-
chine, while on exposure it hardens to a strength of from
10,000 to 12,000 pounds to the square inch—a strength amply
sufficient to sustain the weight of the largest structure in the
world. In use it presents a handsome, creamy brown appear-
ance, gradually whitening with age. It is of almost unprece-
dented purity, containing an average of 96.8 per cent. of car-
bonate of lime, a purity rarely, if ever, surpassed, and scarcely
equaled, in the world. Hence its advantage over the magne-
sian limestones, as it is not affected by decay in an atmosphere
charged with the gases of burning stone coal. In natural out-
crop it presents bold perpendicular faces to the elemeuts, show-
ing every scratch and mark, unaffected after the exposure of
thousands of years, as no other stone or rock does. :

It is quarried by steam channelers, which carve it out in
prisms six by ten, fifty or one hundred feet long, putting to
shame the boasted prodigies of Egyptian story and effort. It
is then rapidly sawed into blocks and dimension forms, and
steam planers carve, mold and smooth it like clay or wood, and
more accurately than mallet and chisel. It is now fit to be
carved and polished into the freest kind of sculptured and orna-
mental work.

Ready for the mason or sculptor, it is alive and resonant,
answering with a clear metallic ring each touch or blow. This
resonance is an excellent test of the perfect unity of its parti-
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cles, and as a result it is highly elastic, bending under pressure
and rebounding to place when relieved from it. This elasticity
enables Indiana Oolitic limestone to adapt itself without cleav-
age or disintegration to our changeable climate, where material
will be frequently subject to a change of from 20° to 60° of
temperature in a few hours; as in large buildings, the out-
side will be subject to a temperature of 25° below zero in
winter, or 120° above it in summer, while the inside will remain
at 60° or 70°—differences of 50 to 80° in the extremcties of the
same stone—with their accompanying effects in expansion or
contraction. The strains of heat and frost will tear down build-
ings and sides of mountains, with their great expansive forces,
and even steel and iron will give way bhefore them. Here,
then, is presented to the builder and architect a new and won-
drous element in an ¢elastic stone,” a potent quality which,
united with its other sterling.excellencies of strength and beauty,
makes Indiana Oolitic limestone the best in the world for exposed
work in buildings in localities subject to great climatic changes.
It has been and is now being used in many of the finest public
structures in the country—the new $2,000,000 court house at
Indianapolis, the new Indiana State House, the postoffice, and
many churches in that city; the custom house at Louisville;
the city hall and the water-tables of Lincoln park in Chicago,
many fine structures in St. Louis, the Cotton Exchange in New
Orleans, and many public and private buildings in New York
and Philadelphia, and the exposed parts of the new State House
of Illinois. ’

The sandstones of Indiana occur in a broad belt from the Illi-
nois line, in Warren county, south and southeast through the
counties of Fountain, Vermillion, Montgomery, Parke, Put-
nam, Clay, Owen, Greene, Martin, Pike, Dubois, Orange, Perry,
Crawford and Harrison, to the Ohio river. This is' the con-
glomerate sand-rock, forming the base of the coal measures,
and the same as the sandstones so famous in Scotch and English
architecture; and, although irregular in color and physical
characteristics to some extent, presents a great bed of building
material, frost, fire and water proof, and of practical value for
permanence and solidity. In these beds, in Warren, Orange,
Lawrence, Crawford and Harrison counties, are found extensive
and valuable bands of grit stones, of great utility for grind-
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stones, as well as quarries of the “Ilindoostan” whetstones, so
favorably known in all the markets of the civilized world.

The sandstones of the coal measures proper, while not fully
up to the above,are yet extensively used for foundations, piers,
and hammered masonry. In the S8ub-Carboniferous formation,
the sandstones of the Chester and Knobstone groups are well
developed, easily accessible, and merit the local favor and rep-
utation they sustain.

During the year 1882, there were quarried in Indiana nearly
1,000,000 cubic yards of sandstone.

COAL.

The Indiana coal fields are embraced in an area of about
7,000 square miles, and are entered from all directions by rail-
roads, thus insuring a steady and inexhaustible supply of the
best fuel at a low price. There are in all twelve seams at vary-
ing depths, from the surface to three hundred feet below, aver-
aging a depth of eighty feet. Five of these seams are almost
constantly workable wherever met, varying from one-half to
eleven teet, and averaging four fcet in thickness. The small
seams are worked for local use by “stripping.”

These coals range in quality from “fair’” to “superior.” The
“block coal,” pre-eminent as a metallurgic agent, is found in
an arca of about 600 square miles. Remarkably free from
sulphur and phosphorus, it is rich in carbon, and admirably
adapted to the manufacture of “ Bessemer” steel, and for re-
fining, as well as for rolling mill and locomotive use. It burns
free, without caking, to & minimum of white ash, and with a
ruddy flame.

Mr. J. J. Turner, Superintendent of the Indianapolis & Vin-
cennes Railroad, made for some weeks a careful test of the
comparative merits of Indiana coal (from Greene county) and
the celebrated Pittsburgh coal, with especial reference to loco-
motive purposes, with the following results:

Piutsburgh. Idiana.

Wheels hauled one mile per ton coal ............... 97 99
Gallons of water evaporated per ton coal......... . .58 .52
Average temperature during test .............ceuunes 39° - 89.9°

Total consumption...... et 40 .35
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The enormous amount of power stored up in coal is thus set
forth by Prof. Rogers: ¢ The dynamic value of one pound of
good steam coal is equivalent to the work of one man for one
day, and three tons ‘are equal to twenty years’ hard work of 300
days to the year. The usual estimate of a four-foot seam is
that it will yield one ton of good coal tor every square yard,
or about 5,000 tons per acre. Each square mile will then con-
tain 3,200,000 tons, which, in the total capacity for the produc-
tion of power, arc equal to the laber of over 1,000,000 able-
bodied men for twenty years.”

Of course this contemplates that period in the future when
inventive genius shall develop processes by which the full power
of coal shall be economized, now so wasted in smoke and imper-
fect combustion.

During the past year the coal mines of Indiana employed
5,000 men, to whom were paid wages amounting to over $1,-
500,000. In the mines was invested a capital of $2,500,000,
while the product was 1,500,000 tons of coal, worth at the
mines $2,500,000, a sum equal to the capital invested.

From a small beginning in a region where wood fuel was so
abundant as to be a drawback, the excellent quality of our coal
has promoted Indiana to the place of sixth in the coal-producing
States of the Union, with a gain of 2381 per cent. in the past
decade, or over 23 per cent. per annum, while the future prom-
ises still larger outputs and triumphs.

How much influeuce the State Geological Department has
had in producing the above results may be inferred from the
fact that since 1870, when the first full report of the coals
of Indiana was made by my predecessor, Mr. E. T. Cox, the
business has increased about 250 per cent. '

GLASS BAND.

Extensive beds of sand and friable sandstone occur in the
counties of Madison, Parke, Clark and Harrison. It is of
ocean-washed purity, frequently white as snow, and so pure as.
to cause the plate-glass of our State to rival, and in some re-
spects to excel, the best European products. With fair encour-
agement Indiana can supply the nation with glass cheaper and
better than foreign manufacturers, and can at the same time




GENERAL ECONOMIC GEOLOGY. 23

]
give employment to thousands of skilled and unskilled laborers,
and bring additional capital within her borders.

GRAVEL.

This is so bountifully present over nearly all the State that it
is as common as air and as unprized. Other countries make
costly highways with broken stone:; here nature presents the
best of granite, imported during the great ¢« Ice age,” ready
prepared for use. This is the best possible material, and in the
future, with ordinary enterprise, our State will have the best
roads in the world, with the consequent blessings of comfort,
enjoyment and profit. During the year the sale of gravel in
the State amounted to about 200,000 cubic yards, but probably
ten times that amount was used without cost.

LIME AND CEMENT.

These necessaries of life are so abundant in the State as to
escape attention. The whole northern, central drift regions
and eastern and middle parts are underlaid with good lime-
‘stone, suitable for calcining. The very best quality of lime is
produced from these rocks, and in quantities not only sufficient"
for home consumption, but for an extensive trade in exporta-
tion also. To-day it is only used for mechanical purposes, but
its full value will be appreciated when, in the near future, it
becomes more generally used in agriculture for fertilizing pur-
poses. The lime of the Upper Wabash, Central and Southern
Indiana is unrivaled; the Delphi and Huntington and Utica
limes are of very superior quality.

Cement that meets all the requirements of the market is pre-
pared from the native beds of Clark county, and is of fine
quality; while large beds still undeveloped exist in Harrison
county, waiting to reward him who will turn his attention to
and bestow his labor upon them. From the lacustral clays and
chalks of 8t. Joseph county is made, at South Bend, a fine
“Portland cement,” which is not rivaled even by the best
European brands. During the year 1882 there was produced
in the State 886,628 bushels of lime and 82,938 bushels of
cement. : :
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CLAY8 AND KAOLIN.

Brick clay is as common as water throughout the State.
Owing to the presence of iron, the clays of Delphi, Carroll
county, offer a product of extra beauty, smooth and ruddy, and
with colors so fixed that buildings which have stood for twenty
or twenty-five years present the same cheerful, bright appear-
ance as those erected last year. Our builders would do well to
consider the color and quality of this material, permanently
painted by nature.

The kaolin mines of Owen and Lawrence ¢ounties have lately
opened a new and prosperous field of labor. The product of
these mines is used by the “Encaustic Tile Works” at Indian-
apolis, where are being produced tiles of rare beauty and ex-
cellence, rich in design, perfect in form, equally vitrified, and un-
rivaled by the best factories of England and France, over whose
products they take precedence in the great public buildings in
eastern cities. Large beds of kaolin, still undeveloped, invite
exploration and examination in Harrison county. “The discov-
ery of these kaolin beds has already resulted in the importation
of large amounts of capital, and numbers of foreign skilled
workmen.

Underlying all our coal seams are great beds of excecllent fire
clay. Good fire brick are made in Clay and Vermillion coun-
ties, and the raw material is abundant in the southwestern
regions. When the coming man builds, not for to-day, but for
all time, he will require permanent fire-proof edifices, and will
then avoid disastrous conflagrations by cheaply furnishing from
this clay, window and door frames, roofs, cornices, etc., and
ornamental brackets of terra cotta ware. The supply is suffi-
cient to furnish the world, and when common sense prevails,
the clays of Indiana will be richer than the mines of Colorado
and the golden sand of California. During 1882, 2,769 tons of
fire clay were produced.

GAS8.

In Harrison and other counties considerable areas present
from the deep bores a flow of gas distilled by the internal heat
of the eatth from the bituminous beds of the Devonian age.
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This flow has been utilized for concentrating brine, and is of
great economic value for driving engines, burning lime, crock-
ery, etc., as well as for illuminating and culinary purposes. It
invites and deserves attention.

80IL.

The soil of Indiana is compgsed of materials from all the
geological horizons. It contains the elements of all, spread as
a broad alluvial plain along the ancient glacial bed. Being
deep, it holds like =» sponge the excess of winter and spring
moisture to alleviate with dews, or water by springs, the sur-
rounding country, avoiding excessive drouth. Posey county
has shown to the State Board of Agriculture 180 bushels of corn
to the acre, while Vermillion county comes to’ the front with
64.78 bushels of wheat and 110 bushels of oats to the acre.
Other regions are equally rich, showing results in grains and
grasses which rival these. Such crops are not accidents, but
are the legitimate and natural results of a superior soil and its
mineral constituents. When we consider that a soil composed
of the decomposgition of local rocks only is lean and soon needs
manure, we can appreciate the effects of the deposition of the
glacial drift over Indiana in the almost fabulous fertility of its
soil as instanced by the above examples.




UNITED STATES SURVEYS AND GROWTH OF TIMBER.

When first visited by the white race, at least eight-tenths of
the area now known as the State of Indiana was covered with
a heavy growth of timber, a part of the great “forest prim-
eval” of the wonderfully wooded Mississippi Valley. Incourse
of time, as the land came into possession of the whites and
was first surveyed, it was found that the easiest way of mark-
ing corners and subdivisions of land, as well as the lines of
separation, was by blazing or carving well-known marks or
scores upon the neighboring trees.

The State was originally subdivided into ranges as follows:

Two principal meridian lines were established, running north
and south from a fixed natural point, the first on the eastern
boundary, north from the mouth of the Great Miami river; the
second north from a point on the Ohio river 9° 29’ west from
‘Washington. These were intersected at right angles by base
lines, the principal one for Indiana running west through the
counties of Clark, Washington, Orange, Dubois, Pike, Gibson
and Knox. The country was then divided, by lines parallel to
the Meridian and base lines, into Townships six miles square,
which were subdivided by lines, run by deputy surveyors, into
Sections of onc mile square, or 640 acres; and these were sub-
divided into quarter sections of 160 acres. Such divisions were
established by plain marks on trees in the forests, or by posts
and mounds in the treeless districts. Ranges are divisions six
miles wide, counting east or west from the priucipal meridians.
Townships are numbered north or south frem the base line.

The map herewith presented gives the exact date and author
of each one of these subdivisions, and as it is not accessible in
any known published work, it is here given, not only for the
purpose of confirming and making fixed the corners and land-
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marks of farms, thus avoiding law suits and neighborhood dif-

ficulties, but also for the scientific and economic purpose *

of enabling the public to know, by observation of sur-
veyors and others, the age of trees and the growth of timber.
Although it is a generally accepted fact that trees register their
growth by annular markings, yet a system of inspection should
be inaugurated by the ninety-two County Surveyors of the
State, and other observers, which will establish the actual facts
relating to the growth of different kinds of trees, and to show
that each ring represents the annual growth of the trees, as is
well known, or the contrary, as some suppose.

In this period, when so much earnest attention is given to
forestry and, the growth of timber, measurements made by the
same observers will exactly determine the amount of growth of
different species of trees on different kinds of soil, and faith-
fully tell by the records of the past and present what kinds of
trees to plant, or the contrary, and on what soils profitable re-
turns may be expected.

To the County Surveyor, to whom probably such a map has
not heretofore been accessible, it is believed it will prove of
great value; and in fixing the landmarks of farms it will be
of priceless worth, since, by the rings of growth the original
Burveyors’ marks may be identified, and hence the true
boundaries established; from which tests may be made even
of surrounding districts outside of the counties where found,
and from these again adjoining lines may be corrected.

Appended are the instructions issued by the Surveyor Gen-
eral, at Columbus, Ohio,* which were in force and governed
the Surveyors in that State, in Central Indiana, and it is be-
lieved controlled the original surveys also in Northern and
Sourthern Indiana, as well as the State of Illinois.

The sample map included in the instructions to Deputy Sur-

veyors by the Surveyor General is also added, giving an ocular
exhibit of the mode in which maps werc prepared; the whole
giving .information which it is believed is not accessible else-
where to surveyors of Indiana and other States.

* There instructions are an exact copy of the original documents used, and
which governed the surveys of John Collett, Stephen 8. Collett and Josephus Col-
lett, and other 8nrveyors of Central Indiana, as attested thereon by the certificate
of Josephus Collett, in 1818 to 1823.
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GENERAL INSTRUCTIONS OF THE SURVEYOR GEN-
ERAL TO DEPUTY SURVEYORS.

You will provide a good compass of Rittenhouse’s construc-
tion, having a nonius (vernier) division and moveable sights;
and a two-pole chain of fifty links which must be adjusted by
the standard chain in the office of the Surveyor General, and it
will be of importance that both it and the compass be frequently
examined in the field, in order to determine and rectify any
errors and irregularities which may ‘arise from the use of them.

‘Whenever your course may be obstructed by msuperable ob-
stacles, such as ponds, swamps, rivers, creeks, precipices, ete.,
you will take the necessary offsets, or work by a traverse or
trigonometry, in order to ascertain the distance on any line
which is not actually run.

The courses of all navigable rivers which may hound or pass
through your district, must be accurately surveyed and their
width taken at those points where they may be intersected by
the township or sectional lines, and the distance on any course
of the meanders, at which you may intersect those points.
There must be corners established at all those points, and their
distance from the sectional or township corners noted. You
will likewise notice all streams of water which tall into those
rivers, with their width at the mouth, and the courses whence
they appear to come, all islands with those points on the me-
anders which may be opposite the upper and lower parts of the
islands, and all rapids, falls or cascades.

All township or sectional lines which you may survey are to
be marked in the following manner, viz.: All those trees which
your line cuts, must have two notches made on each side of the
tree, where the line cuts; but no spot or blaze is to be made
on them, and all, or most of the trees on each side of the line
and near it, must be marked with two spots or blazes, diago-
pally or quartering toward the line.

Posts must be erected at the distance of every mile and half
mile from where the township. or sectional line commenced
(except a tree may be so situated as to supply the place of a
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post). All mile posts must have as many notches cut on them
as they are miles distant from where the town or sectional line
commenced; but the town corner posts or trees shall be notched
with six notches on each side. The half mile posts are to be
without any marks. The places of the posts are to be perpetu-
ated in the following manuer, viz.: At each post the courses
shall be taken, and the distance measured to two or more ad-
jacent trees in opposite directions, as nearly as may be, which
trees, called bearing trees, shall be blazed on the side next the
post, and one notch made with an axe in the blaze.

And in case any corner should fall in a prairie, or other
place where there may be no bearing trees within a convenient
distance, you will, as the mark of such corner, raise around the
post a mound of earth or pile of stones not less than two and
one-half feet high, and two and one-half feet diameter at the
base; and there-shall be cut with a marking iron on a bearing
tree, or some other tree within and near each corner of a sec-
tion, the number of the scction, and over it the letter T with
the number of the township, and above this the letter R with
. the number of the range; adding to the number of the town-
ship the letter N or S, as it may be North or South of the base
line; and to the number of the range, the letter E or W as the
range may be East or West of the meridian. But for the quar-
ter section corner you are to put put no numbers; they ure to be
distinguised by this mark: «“} 8.”

. -R.9E.|ROE.
For the manner of numbering at the T5N. | T.5N.
gection corners, sce example in the
. R.9E. | R.9E.
margin: T.5 N.| T.5 N.
3 3

You will be careful to note in your field book the courses and
distances of all lines which you shall have run, the names and
estimated diamecters of all corners or bearing trees, and those
trees which fall in your line, called station or line trees, notched
as aforesaid, together with the courses and distances of the
bearing trees from their respective corners, with the letters and
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numbers matked on them as aforesaid; also, all rivers, creeks,
springs and smaller streams of water, with their width and the
course they run in crossing the lines of your survey, and
whether navigable, rapid or otherwise; also, the face of the
country, whether level, hilly or mountainous; the kinds of tim-
ber and undergrowth with which the land may be covered,and
the quality of the soil; all swamps, ponds, stone-quarries, coal
beds, peat or turf ground, uncommon, natural or artificial pro-
ductions, such as remains of ancient fortifications, mounds,
precipices, caves, etc.; all rapids, cascades, or falls of water,
minerals, ores, fossils, etc.; the true situation of all mines, salt
licks, salt springs, and mill seats, which may come to your
knowledge, are particularly to be regarded and noticed in your
field book.

In all measurements the level or horizontal length is to be
taken, and not that which arises from measuring over the sur-
face of the ground, when it happens to be uneven and hilly.
PFor this purpose the chainmen, in ascending or descending
hills, must alternately let down one end of the chain to the
grond and rise the other to a level, as nearly as may be, from
the end of which a plumb should be let fall to ascertain the
spot for setting the tally-rod or stick, and where the land is
very steep, it will be necessary to shorten the chain by doubling
the links together so as to obtain the true horizontal measure.

Though the lines be measured by a chain of two perches, you
are, notwithstanding, to keep your reckoning in chains of four
perches, of one hundred links, and all your entries in the field
book, and all your plans and calculations accordingly in chains
and links. :

As the principal source of error in surveying is in the meas-
urement by the chain, you will be careful to attend to your
chainmen, that they carry the chain horizontally, and to pre-
vent their losing a tally-rod you must be provided with a set
of them, pointed with iron or steel, and to allow none other to
be used but the precise number which you shall have selected
for the purpose.

You will also, frequently, while in the field, attend to the
correction of your chain. For this purpose you should be pro-
vided with some measure taken from the standard chain in the
office of the Surveyor General.
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All lines (whether random or true) are to be noted in your
field book at the time of running, and are to be kept in the
order in which the work is executed ;- also, you must be careful
to note the variation of the random lines from the corners or
posts which they are intended to strike.

All courses of whatever lines must be taken with the sights
of your compass set to the.variation, and estimated according
to the true meridian. For which purpose the variation of the
needle at the place where you survey, must be taken or previ-
ously known, and your compass regulated to it before you com-
mence running the lines.

No lines, of whatever description, are to be run, or marks of
any kind, made by any person but yourself or one who may be
under the immediate direction of yourself or some deputy sur-
veyor duly authorized from this office.

In your field book the courses and distances must be placed in
the margin, on the left, and your remarks and notes made on
the right. The best form for the field book is that of a sheet
of foolscap paper folded into sixteen pages.

The following is a specimen of the most approved manner of
taking field notes :

Nortn. Between Sections 35 and 36, T. 4 N., R. 9 Eaat, first Meridian.
Chs.  Lks. )
20 30 A whitc oak, 20 inches diameter.
37 10 A stream, 30 links wide, course 8. E.
40 00  Set half mile post, from which a B. oak, 18 inches diameter, bears 8.
29, E. 17 links dist., and a W. oak, 24 inches diameter, bears N. 15,
W. 23 links dist.

75 A spring, course East.

81 A sugar tree, 12 inches diameter.

00  Bet post corner to Secs, 25, 26, 35, 36, from which a sugar tree, 15 inches
diameter, bears N. 42, W 9 lnnks, and a poplar, 30 inches diameter,
bears 8. 19, W. 12 links. First half mile hilly, second rate; last
half-level, ﬁrst rate. B. oak, W, oak, hickory, sugar tree, poplu,

walnat, etc. Undergrowth, spiee, ete.
Easr., Between 25 and 26, on random.

E& &

59 A stream, 25 links wide, course 8.
50  Enter prairie.
40 00 Set temporary } Sec. post in prairie.
00 Left a prairie.
76 A brook, 10 links, 8. E.
74 09 A brook, b links, 8. E.
86  Totersected east boundary 12 links nofth of post. Land level and rich.
Timber—sugar, ash, poplar, oak, and so forth. Part prairie rich.
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‘WEsT. Corrected West, between Sections 25 and 30.
Chs. Lks.
39 93 Set post at average distance on true line for } Sec. corner in prairie,
where raised a mound. '
79 86 Section corner.

NorTrH. Between Sections 25 and 26, T. 4 N,, R. 9 E,, first Meridian.
Chs. Lks.

15 40 A stream 25 links wide, course S. E.

21 50 Enter prairie.

40 00 Set half mile post in prairie, no bearing trees.

67 25 To timbered land.

69 92 An ash, 24 inches diameter,

Ete,, etc.

In this manner you must enter all courses and distances in
your field book, and the date must follow the close of each
day’s work, which field book, written with a fair hand, of each
township separately, or a true and fair copy, together with the
original, you will return to the office of the Surveyor General.

The plats of each township and fractional part of a township
must be neatly and accurately protracted on durable paper, with
an inch of margin on each side, by a scale of two inches to a
mile or forty chains to an inch, and must be in such measure
and proportion, in every line and part, as actually was deter-
mined by measurement in the field. The scale by which the
lines are laid down, with the true and magnetic meridian raised
on the end thereof, are to be placed on the southeast corner of
the plat.

The following certificate must be inscribed on your plat and
signed by you:

Pursuant to a contract with and instructions {rom............... ,
Burveyor General of the United States, bearing date......... day
0] S , I have admeasured, laid out and surveyed the

above described township (or fractional township) and do hereby
certify that it had such marks and bounds, both natural and
artificial as are represented on said plat, and described in the
field notes made thereof, and returned with the plat into the
Burveyor General’s office.

Certified this......... day of...............
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|
INSTRUCTIONS FOR SUBDIVIDING TOWNSHIPS.

Each-side of a section must be made one mile in measure by
the chain, and quarter section corners are to be established at
every half mile, except in closing a section. If the measure ot
the closing line should vary from eighty chains, or one mile, you
are, in that case, to place the quarter section corner equi-distant,
or at average distance from the corners of the section. But in
running out the sectional lines on the north or webt side of the
township, you will establish your quarter section corners at the
distance of forty chains from the last section corner, in order
that the excess or deficiency of the township as to complete
sections may fall on the north and west sides (according to the
provisions of the Act of Congress of the 10th of May, 1800,)
which balance or remainder you will carefully measure out to
the township boundary, and put down in your field notes, in
order to calculate the remaining or fractional quarter sections
on the north and west sides of the township. Also in running
to the northern and western boundaries, unless' your sectional
lines fall in with the corners established thereon for the corners
of sections in adjacent townships, you must set a post and take
bearing trees at the points of intersection of your lines with the
town boundaries, and take the distance of your corners from
the corners of the sections ot the adjacent townships and note
that, and the side on which it varies, in chains or links, or both.

The sections must be made to close by running random lines
from one to another, (except on the north and west ranges of
sections;) and the true lines between them are to be establnshed
by means of oftsets from the random.

In fractional townships on rivers it will be necessary to vary
from the foregoing rules, and the lines must be continued from
the rectilineal boundaries of the townships which may be par-
allel to the.river, perpendicularly to those boundaries till they
intercept the river. The section must be made complete on
the sides of the townships bounded by straight lines, and all
excess or defect of measure must be thrown into the fractional
sections on the river.

The measure of the lines from the last section corners should

" be made very exact.
3—GEoL.
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only to blaze back and establish the quarter section corner at
the average distance between the corner on the range line at M
and corner of sections 25, 26, 85 and 36. But if your random
line falls north or south of the corner on the range line, you
must note the deviation in your field book, and return on the
true course, blazing your line and observing to correct it by
means of offsets from the'marks made on the random line.

From the corner of section 25, 26, 35 and 86, run due north
one mile (setting the quarter section post as before at forty
chains), and establish the corner of section 23, 24, 25 and 26.
Then run a random line as before for the corresponding corner
at L, on the range line, and correct back on true line. In this
manner proceed with the eastern tier of sections until you ar-
rive at the corner of sections 1,2,11 and 12. From this corner
run, as before, a due north course, between sections 1 and 2,
forty chains, and establish the quarter section corner; continue
north to the town boundary, noting the distance at which you
intersect it. If you intersect the town boundary at the corner
established forsections 85 and 36 of the township north of you,
you have only to make the proper marks for (and within) sec-
tions 1 and 2, denoting their numbers with the number of the
township and range. But if you intersect the town boundary
east or west of the corner of sections 85 and 36 of the town
adjacent, you must establish your corner for sections 1 and 2,
at such points of intersection, making the proper marks as
above, and noting carefully in your field book this distance of
intersection from the corner of 85 and 36, and whether east or
west of it.

Return south, and from the corner on the south boundary of
sections 34 and 35 at P, run north on the second ticr of sections,
closing on the section corners previously established by random
lines as before, and closing to the north boundary in same
manner. :

In this manner proceed until you arrive at the last section
corner toward the western boundary, from which corners youn
are to run out frue lines due west, and establish the quarter
section corners at forty chains, carrying out into the last tier of
quarter sections (a8 on the north boundary) whatever excess or
deficiency there may be in the measure of the township, in the
same manner as directed in closing to the north boundary,
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taking care to establish corners at the intersection of the
western boundary, and to note the distance you may intersect
north or south of the corner established for sections in the
township adjacent.

Great care must be taken that the north and south lines be
run according to the true meridian, as required by law, and the
east and west lines at right angles to them as far as is practic-
able in closing. But, if on running a due east and west line,
you find the post you are running for lies very much to the
north or south of the line, you are then to mistrust the measure
by the chain, and, if possible, the lines on which the posts are
established must be re-measured. Also in running the north
and south lines, if you find by the measurement of the closing
line, that there is a uniform convergency or divergency of
those lines, you may then reasonably mistrust the accuracy of
the direction of your lines by the needle. In such case, it will
be well to endeavor to run parallel to the meridian -adjacent on
which the sections close, in order that they may contain a just
or legal quantity, viz.: 640 acres, or one mile square.

You will take care that your posts be well driven into the
ground, and that there be one or two sight trees marked between
every corner.

Any considerable departure from these instructions will be
considered as a forteiture of the conditions of the contract, or
any claim for payment; and loose, inaccurate or precipitate
work will not be admitted, either as respects surveys in the field,
or their returns on paper.
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ARCHAOLOGY.

Qur earliest predecessors, the Mound Builders, are gone.
Obeying the immutable natural laws of selection and the sur-
vival of the fittest, driven’off by a more vigorous foeman race,
they have passed away, leaving behind them no story or tra-
dition to give a clue as to what manner of men they were.

The Mound Builders were immediately followed by a race of

- fishermen, solely riparian in their habits, and who procured
their principal food from the rivers, while they cultivated a few
domesticated plants.

Finally came a savage race of nomads with the wandering
habits, the cruel mode of warfare, the custom of scalping, the
habit of making sepulchral mounds, so characteristic of the
wild men of Scythia, and which imay be traced along the whole
line of march from ancient Scythia to the heart of America.
With this race no extensive earth works were made, no large
monumental remaing exist of their erection. Averse to labor,
the males were addicted only to war and the chase, leaving to
their women the ordinary toils of agriculture and home. But
the red man, too, is passing away. Only the barbarities of the
worst of his race are remembered, while every generous act of
hospitality and kindness, every noble deed of heroism in de-
fense of people and country, even the eloquent pleas of their
orators for existence, are forgotten, and but few can recall the
expressive names given by them to their villages, streams and
localities.

The map here presented gives the Indian names to the rivers,
creeks, etc., of Indiana, and it represents a heavy expenditure
of money and time. The late Daniel Hough, of Wayne county,
so favorably known throughout the State,and who so earnestly
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enlisted his sympathy and labor in rescuing these facts as a
palimpsest of the past, merits the credit, and deserves the high-
~ est honor for this labor of love.

The Indian names are given in Italics, and the common
names in Roman letters.

The family of Daniel Hough, deceased, have permltted the
publication ot this map by the Geological Survey, as their con-
tribution to the Archeology of Indiana, and the hearty thanks
of the State Geologist are hereby rendered. The family still
retain the copyright.

This map is a beginning. It may possibly have a few faults.
It is hoped that our friends throughout the State will make
additions and corrections to the Statg Geologist, giving in par-
ticular, the meanings of the names, with the name of the tribe
from whose language they are drawn—whether Miami, Potto-
wattomie, Shawnee, or Delaware, etc.

In addition to the foregoing map, so carefully prepared by
Daniel Hough, the State Geologist is indebted to the Hon. H.
W. Beckwith, of Danville, Ill., for the following additional list
of Indian names for the streams and lakes of Indiana, with
notes on the relations of the different tribes, nations and
languages prevalent in Indiana, as also the meaning of the
Indian names.

Mr. Beckwith is enabled to furnish this valuable and impor-
tant addition to our knowledge of the early history of the
native races, by reason of years of labor spent in preparing his
interesting work on the aboriginal history of Illinois, Indiana
and the great Northwest. Not only years.of time, but large
sums of money have been by him expended for rare and costly
books, as well as in visiting and studying the great central
libraries of our country.

The State Geologist acknowledges, with liveliest gratitude to
Mr. Beckwith, this valuable contribution to American knowl-
edge.
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INDIAN NAMES OF WATER COURSES IN THE STATE
OF INDIANA.

BY H. W. BECKWITH, E8Q., DANVILLE, ILLINOIS.

Tae Maumer.—By the Shawnees was called ¢ Ot-ta-wa-se-poie,”
that is Ottawa river; reason, Ottawa Indians had villages upon
its banks. The Wyandots called it ¢ Cagh-a-ren-du-teie,” ¢ River
of-the-Standing-Rock,” because of a prominent rock that stood
in, or near, the stream in the vicinity of Maumee Rapids. Vide
John Johnson’s Account of Indian Tribes, etc., published in
vol. 1, ¢ Archeeologia Americana.” "

Tae St. MARY’8.—By the Shawnees was called the “ Co-koth-e-
ke-se-poie,” that is, Kettle river. Reason not given. Same au-
thority.

Tue WaBasu.—From two Algonquin words ¢ Wau-ba,”
(White) and «“ Wa-bish,” (Water). “ Wau-bish,” i. e., White river.
Iroquois name, ¢Qui-a-agh-te-na,” French name ¢ Quabach,”
though that is truly the name of its south-eastern branch (the
present White river.) Vide, map of Lewis Evans, published in
1755. .

Tue MississiNewa.—From the two Algonquin words “missi’’
and ‘“as-sin,” [with termination ewa given to indicate inanimato
objects, or for the purpose of euphony,] signifying the “ River
of Much (or Great) Stones,” as your Geological Report amply
coufirms. Vide, your Geology of Miami County.

TippEcANOE.—Says Rev. Isaac McCoy, Baptist Missionary
among Wabash Tribes, *the Indian pronunciation is ¢ Ke-tap-e-
ton.” It does not embrace the word canoe as many suppose.
With slight variations in the different dialects spoken in that
region, the name for ‘canoe’ is ‘chee-man.”” MecCoy does not
give meaning of ¢ Ke-tap-e-ton,” —the root of the word how-
ever, is “Ke-non-ge,” or “Ke-no-zha,” meaning the long-ﬁilled,
or walled-eyed pike, that is Pike or Pike-fish river. Vide,
serial Algonquin Vocabularies and Flint’s Geography of Wes-
tern States, published in 1828.
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Rep-Woop CREEK.—¢ Mus-qua-me-tig-se-pe,” from the com-
pounding of the two Ojibeway Algonquin words, “ Mus-qua,”
[Red], and ¢ Me-tig,” [Tree, or Wood], literally Red-wood Tree
river. Vide, Prof. Keating, in Long’s Expedition though Indi-
ana and Illinois, in 1823.

Pive Crekk.—In the same dialect, [for it must be borne in
mind that when the whites first came in direct contact with the
natives of Western Indiana, the entire country west of the
Wabash and north of Pine creek (which stream was then the
north boundary of the territory of the Kickapoos), was occu-
pied by the Pottowattomies, who were one of the three tribes
composing the great Ojibeway, or Chippewa confederacy, and
who gave their names to the streams, and in many instances it
is only these that are left to us. Hence, we often look to the
Ojibeway, instead of the Miami Algonquin dialect, for the root
and signification of names. One of the most difficult problems
the Ethnologist encounters in deciphering aboriginal names, is
to first determine the dialect. Is it Shawnee? Miami? Illinois?
or Ojibeway? All Algic, or Algonquin, yet each having its
peculiar, and in many instances, radical differences. And it is
here that our friend, Judge Hough, was often at fault. Again,
white men with no scientific attainments, and who gave Indian
names, and their rendering, are the poorest and least reliable
sources of authority, as I have often found], is ¢ Puck-gwun-
nash-ga-muck-se-pe,” literally the ¢ White-Pine-Tree-of-the-
Bark-Peeling-Kind.” Vide, Prof. James’ Vocabulary.

WiLpcar.—Wildcat is ¢ Pish-e-wa.” It so happens that in the
Shawnee, Ojibeway and Miami dialects this is the common
word for the same animal, the wildcat. ¢ Pish-e-wa’’ was also the
Indian name of the last great chief of the Miamis, Godfroy
Richardville, whose late village, and where he died, was upon
the «“Mississenewa,”’ near Peru.

KANKAREE.— The-a-ki-ki,” from the two words, “the-ak”
(wolf) and “a-ki” (land), literally, “Wolf-land river,” from the
fact that many years since a band of Indians of the Mohegan
tribe} who called themselves Wolves, being driven from their
ancient home by the Iroquois, took refuge on its banks. Vide,
Father Charlevoix’s Narrative Journal, containing his voyage
down the Kankakee river in 1721. (It was from some of these
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Mohegans, at whose village a few miles southwest of South
Bend, he recruited his forces for his expedition down the Kan-’
kakee, Illinois and Mississippi rivers.)

Iroquors.—So called prior to the year 1700, because of a de-
feat of a war party of Iroquois upon its banks by the Illinois
Indians, the only instance in which the Iroquois were ever de-
feated in their exterminating wars upon the Illinois. By the
Kickapoos it was called “Mock-a-bel-la,” a French-Canadian cor-
ruption of a compound word, the root of which is “mo-qua”.
(bear). Again, the Commissioners of Indiana and Illinois ap-
pointed to run the boundary line between the two States, in
their report in 1821, give it the name of “Pick-a-mink” river.
At this period the Pottowattomies had exclusive possession of
the entire country drained by this stream. Knowing this,
and allowing for carelessness of average writers in Indian
names, the signification is easily attained. ¢“Ah-mik” is the
Pottowattomie for beaver, while ¢ pah-ka-mik” is the name of a
full-grown bheaver; hence ¢ Pick-a-mik,” or, more properly,* Pah-
ka-mick”—Beaver river. There is a tributary of the Iroquois
called Beaver creek, to which I remember to have heard old
settlers prefix the word “little,” and it is natural that the In-
dians should have called the Iroquois the Full-Grown-Beaver
river. :

BeaverR Lake.—In this connection we have a very sure foot-
ing for the aboriginal name ot the once beautiful Beaver lake,
now growing corn as abundantly as it originally produced the
beaver. ¢ Sag-a-yi-gan’ (alake)and ““uh-nick-yug,” (the “yug”
added to the ‘“uh-nick” being the plural number of beaver.)
“Sag-a-yi-gan-uh-nick-yug” the lake of the beavers.

WaiTe RiverR.—By the Delawares, who for many years lived
in the part of Indiana drained by White river, this stream was
called the ¢ Ope-co-mee-cah.” Vide their own statement of their
country and its boundary at a treaty which is copied in Hil-
dreth’s Pioneer History.

VErMILLION.—By the Miamis called * Pi-auk-e-shaw.” The
word “ Pi-auk-e-shaw’ was descriptive of a red earth, known
under the provincial name of red-keel, produced by the burn-
ing of the shale overlaying the outcrop of coal, the latter ig-
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niting from the autumnal fires. This chalk, or calcined shale,
is found in great abundance along the streams, and the Indians
used it as paint. The signification is preserved in the French
word, Vermillion, synonymous with the English word, Ver-
million. The name “Pi-auk-e-shaw’’ is recorded in documents of
the French when in ‘possession of this country, more than a
century and a half ago. A band of the Miami tribe, who oc-
cupied the country along the waters ot the Vermillion, were
called ¢« Pi-auk-e-shaws” for that reason. In time they were
‘called the upper ¢ Pi-auk-e-shaws,” or Vermillions, to distin-
guish them from members of the same sub-tribe, occupying
both sides of the Wabash, near Vincennes. The river gave
the name to this tribe of ¢ Pi-auk-e-shaws”—not they their
name to the stream—the same as the Eel river gave its name to
another tribe of Miamis who lived upon its waters.

On your map I have lengthened out with a pencil mark the
Vermillion river, to give it the prominence which it historically
deserves. Tt was the boundary for many years between posses-
sions of different tribes, and during a period of its ownership
by France, the Vermillion was a part of the boundary between
Canada and Louisiana.

EeL Rivir.—In the Ojibeway dialect is ¢ Ke-na-be-gwinn-
maig,”’ (the “maig” being the plural,) a free translation of
which is Snake-fish river. I have left off the ¢“Se-pe,” or term
for water course.

Tue Ouro.—This name can not be improved upon. It was
given by the Iroquois, sub-tribes of Southern New York, living
on the Allegheny branch, who called it “0-i-0,”” meaning “beau-
tiful”—a name perpetuated in the French, “La Belle.” This
nation used the Ohio as a means of transit in their conquests
over the Shawnces, Chickasaws, and other tribes. There is
another name by which this river was called, not generally
known, and which is of vastly more historical importance, and
only recently brought to light in the translation of Father
Gravier’s manuscript letter of a voyage made by him down the
Mississippi, in the year 1700." With his attention directed
especially to the subject, and for the purpose of clearing up
the confusion produced by other writers with reference to the
Ohio and its tributaries, he distinctly observes that the Ohio, by

\
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both the Allianies and Illinois, was called the river of the ¢“A-
Kan-Sea,” because the A-Kan-Seas formerly dwelt upon it.
This fact ought to be preserved. The earliest French explorers
found the A-Kan-Seas lower down the Mississippi, near the
mouth of the Arkansas. They were the most skilled of all
aboriginals in weaving and painting cloth, making glazed pot-
tery, and erecting mounds for their sun or fire worship. All
these facts will probably form a basis of better theories as to
the ancient earthworks on the Ohio, below and above Marietta.
I would suggest that the Ohio of the Iroquois and A-Kan-Sea of
the Miamis would be a better duplicate of names for the Ohio
river than the Eagle river of the Delawares, or Turkey river
of the Shawnees, who were latter day Saints upon its borders,
neither of whom were in Ohio until long after the stream had
become known to the French as well as English colonists.
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OUTLINE GEOLOGY OF INDIANA.

The outline geological map of the State, printed herewith, is
upon so small a scale that it must be regarded as merely a
rough sketch. It shows, however, with reasonable accuracy,
the surface exposures of the rocks of the several geological
formations. An extended description of each of the general
strata with a section illustrating the same might have been ad-
vantageously added to the present Report, but circumstances
permit of only the following brief statement, embracing a list
of the counties in which the several strata are found.

LOWER SILURIAN.

The rocks of the Lower Silurian age, known as the Hudson
river or Cincinnati group, are found in the southeastern division
of the State, extending also throughout large areas in Ohio and
Kentucky. They are well exposed in the bluffs of the Ohio
river, extending west to the mouth of Fourteen-mile creek, in
Clark county, and form the surface rocks in the counties of
‘Wayne, Union, Fayette, Franklin, Dearborn, Ohio and Switz-
erland. In stveral of the adjoining counties to the west are
exposures of lower Silurian in ravines and deep cuts, as on the
extreme east side of Clark, Jefterson, Decatur, Rush, and in
the southeastern part of Randolph counties. The rocks of this
formation are filled with well-preserved fossils, and in decompo-
sition form a rich and highly productive soil.

‘'UPPER BILURIAN.,

Strata of the Upper Silurian formation form the general sur-
face rocks of the counties immediately west and northwest of
those in the lower Silurian, including Adams, Wells, Hunting-

\
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ton, Wabash, Miami, part of Jasper, White, Cass, part of Car-
roll, Jay, Blackford, Grant, part of Howard, Delaware, Madison,
the eastern parts of Tipton and Hamilton, Randolph, Henry,
Hancock, Rush, Shelby, Decatur, the eastern part of Marion,
Bartholomew, Jennings, Jefferson, and the eastern parts of
Bcott and Clark counties. The upper Silurian strata also ex-
tend north and northwest from these counties to the northern
boundary of the State, at many points being locally capped
by uneroded areas of Devonian age, but the Silurian is so
deeply covered with bowlder drift as to be rarely seen, and its
presence is more known by test bores than by outcrops in the
drift district.

. Boils derived from the disintegration of rocks of this age
are, as a rule, cold, heavy clays, which, when "drained, produce
good crops of wheat and the grasses.

DEVONIAN.

The Devonian rocks are exposed in a narrow band, com-
mencing on the south at the Ohio river in Clark and Floyd
counties, and extend thence north and west through the coun-
ties of Scott, Jackson, Bartholomew, Johnson, Marion, Boone,
Clinton and Carroll, with local exposures in Tippecanoe, Cass,
White and Jasper, Miami, Wabash, parts of Shelby, Jennings,
Jefferson and Jackson. From fossils collected in the drift area
to the north and west, and from test bores, it is known that De-
vonian rocks have been more or less eroded, but once covered
much of the northern third of the State, and at many points

they are still in place.
' )

SUB CARBONIFEROUS OR MOUNTAIN LIMESTONE.

Rocks of the Sub-Carboniferous series form the surface strata
in a wide belt west of the Devonian and east of the coal meas-
ures, and these, for the most part, constitute the rocky expo-
sures of the counties of Harrison, Crawford, Orange, Washing-
ton, Lawrence, Brown, Mounroe, Owen, Morgan, Putnam, Hen-
dricks, Moutgomery, Tippecanoe and Benton, with parts of
Perry, Floyd and Jackson. The eastern line of this belt is
composed of shales and sandstones of the Knobstone group,
while adjoining on the west are the great cavernous limestones
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of the State, so well exhibited in the southern counties, but
which thin out to a few feet at the north. The soil of this dis-
trict is remarkable for its growth of cereals and grasses.

COAL MEASURES:

The rocks of the coal measures are found in the counties of
Posey, Vanderburgh, Warrick and Spencer, the western parts
of Perry and Crawford, in Gibson, Pike, Dubois, Knox, Daviess,
Martin, Sullivan, Greene and Clay, the western part of Owen,
and in Vigo, Parke, Vermillion, Fountain and Warren, with a
projection in a narrow band of coal measure rocks (Conglom-
erate sandstone), underlaid by thin beds of Keokuk limestone
and Knobstone shales of the Sub-Carboniferous group, extend-
ing from the northern part of Warren county, in a northeasterly
direction across Benton and terminating near Rensselaer, in
Jasper county, where the Conglomerate is massive. It is proba-
ble that this projection is not continuous, but interrupted at
intervals.

It is apparent, therefore, that the lower Silurian, being the
oldest rocks brought to the surface, underlie all the more recént
rocks which in succession have been deposited upon or about
it during the different ages of the earth’s existence. A shaft
or bore put down in the western part of Gibson county would
pierce in succession all the geological formations of the State,
and would show the approximate depth of each to be as fol-
lows:

Gleneral Section.

Coal MeABUIeS..ieuiriiireieieirrreineereenreresseeecrecnenens 725 feet.
Sub-Carboniferous ........ aerreeereenaenns reerreceeceneecnrens 680 <«
Devonian. v i it e 200 ¢
ST ST < TP 3,000 <
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Newton was one of the last counties organized in the State.
Situated in the midst of the great northwestern prairie district
of Indiana, it long formed a part of Jasper county, and # was
not until 1860 that it was organized separately. It is bounded
on the north by Lake, on the east by Jasper, south by Benton
county, and on the west by part of the eastern boundary of the
State of Illinois.

Kentland, the county seat, is situated on the Logansport and
Peoria Division of the P., C. & St. L. R. R., and is about one
hundred miles northwest of Indianapolis, five miles from the
Illinois line, and two miles from the southern boundary of the
county. The only other towns of any size are Goodland, in
the southeastern corner, and Morocco, near the center of the
county.

Newton county contains 400 square miles, of which the num-
ber of acres subject to taxation is 252,079, with an additional
area of wet and swamp lands, in part belonging to the State,
and not taxed, of about 2,000 acres, making a total of 254,079
acres. ‘

The whole of this area was originally about 66 per cent.
prairie, and at that time the number of acres in good timber
was about 60,000; to which may be added about 25,000 acres
of brush and small timber.

The Kankakee river flows from east to south of west along
the whole of the northern boundary, forming the dividing line
between it and Lake county. Throughout its whole course it
is sluggish and tortuous. The Iroquois river flows across the
county in a nearly west direction, through the southern half,
while Curtis creek flows in a general southeasterly direction
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near the east central part, joining the Iroquois in Jasper county,
and Beaver creek (the former outlet of Beaver lake) runs south
and west through the central parts into the State of Illinois.

These were originally strong streams of water, with a full
flow, generally yellowish in color, from the decay of vegeta-
ble matter on its banks and from the iron in the marshes and
swamps, while from the present constant source of supply of
water they are not addicted to extreme very low stages or to
sudden overflows. Their waters being of gentle current and
muddy bottoms, are well adapted for the homes of non-migra-
tory fishes, especially of the lake type; hence the Kankakee,
Iroquois, and other streams are the delight of fishermen, who
are rewarded with the best and brightest of the finny race.

Beaver lake, near the central part of the county, was tor-
merly drained in a south and west direction by Beaver creek.
Its original area was about 25,000 acres, having a depth of
from two to six feet, averaging about three and a half feet. It
was drained by the State ditch from its northern extremity
into the Kankakee river, and now the area covered with water
is less than 1,000 acres. Of this original lake bed, 2,500 acres
are at present in cultivation, while the balance is being rapidly
drained and prepared for tillage.

Little lake, in the southwestern, and Mud lake, in the north-
western corner of Colfax township, are smaller bodies of water,
lying south and east of Beaver lake.

SURFACE CONFIGURATION.

The general aspect of the county is a great.plain, being an
elevated plateau well up toward the summit of the glacial
drift.

Bince, and during that epoch in geological history, the sur-
face has been molded by sluiceways from melting ice and the
waters of the present actual streams, formerly in greater vol-
ume. This has resulted in the formation of wide valleys,
through which all the streams flow, with intervening ridges of
from fifty to eighty feet above the valley centers.
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The ridge dividing the waters which flow into the Iroquois
from those of the Wabash system, is close to the southern
boundary of the county. Another important ridge, not quite
8o well defined, divides the Iroquois from the Kankakee.

These ridges afford ample facilities for the drainage of the
northern and central districts; which will be treated further on,
under the head of “Economic Geology.”

In the northern third of the county, the soil is largely com-
posed of loose sand; hence, while it is not so well adapted to
ordinary agricultural purposes, yet for special crops, with man-
ures, it has been found productive and profitable.

This last district is palpably lacustral in. its characteristics.
Sloughs, swamps and marshy thoroughfares indicate the old
beds of lakes, while the sandy divides between them show the
ancient shore lines. But, significant of that time of many lakes,
the whole region is traversed by sandy ridges on the northeast-
ern shore of such lakes, having an invariable trend from north-
west to southeast, with sloping sides to the southwest, and
abrupt banks to the northeast. Heretofore it has been sup-
posed that these were simply the shore lines of such bodies at
different stages of water. :

The foregoing circumstances, however, added to a careful ex-
amination of the fact that these sand ridges are not laminated
as by a deposit by water, show that their origin is due to other
causes.

The prevailing summer and autumnal winds at that time, as
at present, were from the southwest. It is well known that
loose sand is rapidly and powerfully drifted before a strong
wind, as is seen at the “Hoosier Slide” and adjoining regions at
Michigan City, as well as in the donnes or sandy lands of
France. Hence, in the direction from which the winds came,
the slope of these sand ridges faces toward the southwest, and
their abrupt bank is opposite to it, or toward the northeast.

At occasional points, where an uninterrupted wind impinged
against these ridges, or where the grass and brush had been re-
moved by Indian encampments, or by the passage of herds of
buffalo, a break would occur upon the surface; the loose sand
would be subjected to the action of the winds, and portions of
such ridges would be blown away, to be built up in the shape
of new ridges, or mounds and hillocks, leaving behind cup-



GEOLOGICAL SURVEY OF NEWTON COUNTY. 61

shaped basins or hollows, at the place of removal. Instances
of such action may be seen all along the eastern and southeast-
ern ridges surrounding Beaver lake. These knolls and sharp
conical mounds naturally attracted the attention of our mound
builder predecessors, and are sometimes mistaken for their own
handiwork.

On the divide between the Kankakee and the Iroquois are
ridges, knolls and areas, underlaid by good beds of gravel,
which had scarcely been noticed until the time of my visit.
This matter, of considerable practical value, will be noticed
under the head of “Economic Geology.”

RECENT GEOLOGY.

The surface of the county is so deeply covered with soil, sand
and loam, which had their origin in causes still in action, such
as lake, river and pond deposits, that but little study ig afforded
of the greater modifying causes of the glacial ang ancient
lacustral epochs. The presence of the great ice drift is attested
by the bowlders, gravels, and imported rocks from the distant
North, as seen in the ditches and hillsides of this region, as well
as occasionally in the open prairies. The deep wells through-
out the county pierce the great bowlder drift or clays of the
“Ice age,” and there is found a constant bed of this material
covering the underlying rocks to a depth of from 60 to 150 feet
or more. This would indicate that powerful denuding currents
swept from east to west over the county, cutting out deep, wide
valleys in the rocky beds below, and removing remarkable
* amounts of stony material.

Following upon this came the great northern ice flow, which
filled up these valleys, and deposited its immense burden of clay,
bowlders and gravels upon the surface to the depths mentioned

- above.

The phenomena of these ancient erosions and denudations
and the replacement of the surface of the county are indicated
by the following sections of bores and deep wells:
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Section in Alex. J. Kent's Well.

Bection 22, township 27 north, range 9 west, one mile north-
east of Kentland, bored 1869 and 1870.

Soil, black....c..cccenennene. verenens N 2 ft. 06 in.
Gray clay, bowlders.....c.cccouvuriniiieiinniiiiiiieninne, 10 00
Bowlder, blue clay.....cccoevuiiiiiniiiiiiiiiiieninna, 70 00
The same, with partings of sand and fine gravel.. 100 00
Black slate, with bituminous partings...... RSSO 70 00
Devonian limestone.......cccoceevinieunnnnnnnnn. ceeeenans 20 00
Upper Silurian limestone.........c..coevvuvuvineninianen. 48 00
Total....oiireriiiiiiiiiiiiin 320 ft. 06 in.

Section in Kentland Well, Public Square.
Section 21, township 27 north, range 9 west.

Boilee it et ae e 2 ft. 00 in.
Blue glacial clay.......cccoeeniiiiiiiiniiiiini.. 148 00
Black slate........cccveenennnnn eeeeenstareenacenenraaranenns 73 00
Devonian imestone...cc.cvvviiviiiicinerineiirieneecnnne. 25 00
Upper Silurian limestone.........cccccovviiiiienninnn.. 120 00
Total..ce e iiiiiiieeiiieirerrieiieeeeeeiieenennenans 368 ft. 00 in.

Water flowed at 300 feet.

Section at Kent's Warehouse, Kentland.

Section 21, township 27 north, range 9 west.

3103 | P ceenas 2 ft. 00 in.
Blue bowlder clay...ccooevuiiiiiiiiiniiiiiiiiniiinn. 80 00
Black slal_:e .................................................... 80 00
b 5] 2 DN 162 ft. 00 in.
No water.

Section at Kent’s Farm, Two Miles Southwest of Kentland.
Section 29, township 27 north, range 9 west.

Blue clay.ccceuiiiieireniniiiiiiinniiic 50 ft. 00 in.
Hard imestone.....coveeveerennienrecerraecenacensensecenns 00 00

b 037 Y DO U .. 50 ft. —(i) in.




GEOLOGICAL SURVEY OF NEWTON COUNTY. 63

Section at Kent’s Farm, Four Miles Northeast of Kentland.
Section 18, township 27 nerth, range 8 west.

Blue clay...cccoviuiiirriiiniiiiciiiiiiiieean 50 ft. 00 in.
Water, in limestone.......ccouveeveieiiniiiiininiaianinees 3 00
POALurvrsrerreeresenereessnss sersresssssesesssssnsnns 53 ft. 00 in.

Section at Besicker’s.

Section 14, township 28 north, range 10 west, 8 miles north-
west of Kentland, 1} miles east of State line.

£33 1 3 ft. 00 in.
Yellow clay....cccovuveeniiieiieniininieniiiiieniiiiinnnne, 6 00
Blue glacial clay....................... errreeraeeienenae, 156 00
Gravel and 8and......c..ceeevieiiiiienneiieiiiiiinererenens 6 00
"I‘otal ...................................................... 171 ft. _(E in.

Section at Mark Petersen’s Farm, Kight Miles Northwest of
Kentland.

Bection 11, township 28 north, range 10 west, half a mile east
of State line.

L e et e 2ft. 00 in.
Yellow clay...cc.covvuniininnnnee. ereseerereetreriereins 6 00
Blue bowlder clay.....ccccoovvunninncnnianin, eeraneanne 154 00
Fine gravel.......coovvviiiiiiiinnininiiinnnniinenncnnnn, 6" 00
BANd...ciiniiiiiiiiiiiiiiiiiii e 2 00
Total.ccoiviriiiiiiiiiiiniiiiiinenannns reverenteeniaan 170 tt. 00 in.

Section at P. Strickler's, Ten Miles West-northwest of Kentland,
Half a Mile West of State Line.

T DTSR 8 ft. 00 in.
Yellow clay..coeeeneerniiniiieiiiiieiiiiianniiin, 4 00
Yellow sand ...couvririciiiiiiiiaiiiiiniicniinicninaenie. 1 00
Blue bowlder clay.....c.cooveniiiiiininiiiiiiiiiiniiien, 117 00
Black slate ...ccoveueiiiiiiiniiiiiiiiiiieiniieiiiieienene 25 00
Limestone, Devonian....cccocvvceviniiiiiiniennnininnnn 8% 00
Limestone, Silurian.......... ceesereratntiestittisssnienans 10 00

Y 37 OO 195 ft. 00 in.
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Section oﬁ Same Farm.

Bollicieiiiiiiiinis e 3 ft. 00 in

Blue clay...ccoouviviimmiiiiiiiiiiiini e 122 00

Water, in black slate .....c..cooeieviiiiiiiiiiiiiiinii, 1 00.
Total.ccoiviiiiiiniiiiii i 126 ft. 00 in.

Other wells in the adjoining regions of Illinois give slate and
limestone at 110 to 125 feet, showing the deep erosion of the
ancient Valley of the Iroquois from northeast'to west-southwest,
and invites drainage in that direction.

Section at W. C. Russell’s.

Bection 14, township 28 north, range 10 west, 8 miles north-
west of Kentland.

B01] and dArift ceoeeveeivieiiieiiiiiiiii e 125 ft. 00 in.
Black slate.........cccevviinnnnnn.n. sesesrertenosnrerasnesenes 10 00
M 3 7Y P 185 ft. 00 in.

Section at J. V. Speck’s.

Section- 18, township 27 north, range 10 west, 5 miles north-
west of Kentland.

Four wells, 55 to 86 feet in blue clay; wood and
plant reniains, with brown swamp muck at bot-

120) 1 Rt geesesessnostnaniiesiatnaes 80 ft. 00 in.
Band and gravel.........o.oiiiiiiiiiiii 6 00
“Totalceeiiii . 86 ft. 00 in.

Did not go down to slate or stone.

This would indicate the ancient or early river bed south of
Speck’s and north of Kentland.

In the Iroquois valley many wells have been bored close
along the stream; all of these, 8o close to the river that the high
water backs up to them, flow the year round. All are charged
with iron and some with burning gas.

e
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Average Section in Wells, Four Miles North of Kentland.

31 | PPN 2 ft. 00 in.
Quick 8and.....c.coeeiieriiiiiiiiiiiiiiireiirneaaanas 12 to 16 00
Blue clay...cocevuieeniiiiiiiiiiiiiinii, 30 00
Hard-pan gravel .......ccoouiviiiiiiiiiiiinnn.. 5 00
Blue sand........ccoiiiiiiiiiiiiiiii e eeens 4 00

J ] 71 PSPPI 56 ft. 00 in.

This average section indicates a great thickening of fluviatile
deposits, and suggests the possibility that the channel of the
Iroquois is being filled up. '

Section at Isaac Fastburn’s.

Bection 28, township 27 north, range 10 west, 4 miles west of
Kentland at State Line.

Black s0il....c..oeviinriiniiiiiiinniias eeresenseneruiennie 3 ft. 00 in.
Yellow clay..occcoooviiiniiiiiiiiiiiiicininnn, 6 00
Blue glacial clay ....coeveniiniiinninininiiiininnnnn, 25 00
Blue glacial clay with partings of sand.............. 46 00
Gravel and fine sand ..........ocovvenninnn, erreeenaan 8 00
Totalooeeeeiriinieniiieiiiiiinn e, 83 ft. 00 in.

The foregoing wells were bored by David McKenzie, to
whom the Survey is indebted for the statements here given.

Section—Average of Twelve Wells Bored by Hyer Brothers in and
near Kentland.

0 | 2 ft. 00 in
Yellow clay...ccoceunvnneanes seesittietrennaainininansesttanes 10 00
Blue glacial clay..ccccooeuiiviiiiiiiiiinniin, 45 00
8and, sharp.....ccocceivviiiiiiiniiniiiini 2 00
Total..cc.ovviiiiirirnininiiinin e, . 59 ft. 00 in.

Water rises to within eighteen or twenty feet of the surface.
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Section in Drake’'s Well.
Section 25, township 27 north, range 9 west.

1 1 O N 1 ft. 00 in.
Yellow clay....coooenieiiinnniienianinnnnenn, errrereneaenns 12 00
Blue glacial clay ..o, 20 00
Gravel and 8and.....cccvciviviiiiiiineriiieiieiereinnnennss 2 00

4 ) 2 ——?:f_) ft. —0_6 in.

Artesian flow.

Section at Ed. Brushk’s, Three'Miles Southwest of Kentland.

) ) F PSR - 2 ft. 00 in.
Yellow clay...coovveeniiiiiiiiiiiiiiiiiiiiinnnn e, 7 00
Band and gravel...........coooiiiiiiiini 4 00
Blue clay....cocoovivniiiiiiiiiiii 68 00
Hardpan gravel........c.coociiiiiiiiiinniinnn, 4 00
Limestone. ccveevieiiiniiiiiiieiirieinereeirieeareieenenaenns 1 00
Total.oueeveneeeeerernrennennnn. rreeeereenra——. evveenns 86 ft. 00 in.

In this bore, artesian water rises to level of the ground.

.Section at Ezra Jones’, near Brook, Eleven Miles Northeast of

Kentland.
(o103} | D 2 ft. 00 in
Yellow clay and sand............c.ooviiiniinnininin, 10 00
Blue glacial clay .....cccoovviiininiiiiii 45 00
Band...cciieiiiiiiiiiiiiiiirieeierertietarer e raeeeenans 1 06
270703 [ 176 )1 10} 1 1 VORI 00 00
0 7 58 ft. 06 in.

Section in Gas Well, Francis Lowe’s, One-Quarter Mile South-
west of Kentland.

BOiloccieiriiiiiiiiiiiiiiiirn i e e e e 2 ft. 00 in.
Yellowelay...cocooniiiiiiiniiiiiniiiiiiiiniiineee., 10 00
Blue clay..ccooeiiiiiiiiiiiiiniiiiii 45 00
QuIckSANd c.vvuviniiiiiiiiiiiiiiiiiiireieeeen e eaenes 12 00
Black slate DOttom....c.ovevirrnreeneniiiieiireneeneaees 00 00

TOtAlorerevevverseereenesesessessesssessessesssessessesses 69 ft. 00 in.
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Burning gas was discharged with violent periodic bursts,
throwing sand and water thirty feet in the air. When gas was
discharging, the tube trembled with agltatlon, and the outer
tube became electrified, giving shocks. '

Another gas well in the town continued to dlscharge for
twelve years.

From these bores it is evident that the ancient valley of the
Iroquois river existed one to two miles south of its present bed,
and had a depth below the surface from 150 to 200 feet, deepen-
ing to the west. It is also known by a bore near the south line
of Iroquois county, Illinois, that one of these ancient east-west
valleys had a depth of 500 feet through son] and bowlder drift
to its rocky bed.

These indications seem. to show that a new bed for the Iro-
quois, opened one or two miles south of the present channel,
and produced across the line to some watercourse 100 to 150
feet lower than the present surface of that valley, would cut
for itself a deep channel through the clay sub-stratum, drain
this and adjoining regions to the east, and benefit the citizens
of this section of country, and the State of Indiana, to the ex-
tent of millions of dollars.

At the thriving village of Morocco, Lowden & McCorcle have
established an extensive ¢reamery for the manufacture of but-
ter and the shipment of that product and milk to the Chicago
markets. A gcod supply of fresh water was necessary, hence
a bore for a well was being put down, but unfinished, when vis-
ited.

Section in Well at Morocco. ) °

Yellow clay.....cccocunvuniiniencinnnnns errerrre e 14 ft. 00 in.
Blue clay...cococvviiiiiiniiiiiiiiiiiie 1183 00
Niagara limestone to bottom............c.cuuvirinnennn. 9 00

J 0] 7Y T 136 ft. 00 in.
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PALEOZOUIC GEOLOGY.

As before mentioned, nearly the whole surface of this county
is deeply covered with glacial drift impenetrable to, the geolo-
gist’s eye. It is known from the geology of the adjoining re-
gions to the north, and from deep bores, that the northern part
of the county is underlaid with Niagara limestone of the Up-
per Silurian age; that the Valley of the Iroquois is underlaid
by Genessee shale (or black slate) of the Devonian age. Infer-
entially, the southern portion of the county should be underlaid
by rocks of the Upper Devonian Groups, or of the Sub-Carbon-
iferous age.

But three and a half miles southeast of Kentland the rocky
beds come to the surface, or nearly approach it, over an area of
more than 100 acres. At one of these exposures the bedding is
nearly horizontal—at the other, in close proximity, the rocks
were in nearly a vertical position, with a north-south trend,
showing either serious dislocations or deposition under cir-
cumstances which gave origin to the most pronounced false
bedding.

At the latter station the stone was a slightly crystalline,
bluish-gray limestone, with great nodules of cone-in-cone one to
two feet in diameter, indicating pressure of superimposed ma-
terial while it was in a plastic condition.

At the time of my first visit, accompanied by Assistant
George K. Greene, after a most careful and thorough search,

a single fossil, or fragment of a fossil, was found which
could determine the age of these rocks.

On a subsequent visit, Mr. Greene was able to find, at one of
these—McKee’s Quarry (Sec. 25, T. 27 N., R. 9 W.)—some slabs,
containing the following fossils:

Tetradium ibratum...........cocevvivininiineiiinniniiiiiieninenee, Safford.
Zygospirad MOAest@ ......ceueveueeieeneerneniinierneinetriaiiennanse Say.
SUreptorAYNCUS ..couvvvneriniiiiiiniiiiiiiiir e Sp.?
Leperditia......cuovuueeniiianiiniiiiiiiiiniiniiioniieieenan, Sp.t
Plilodictya.........cooveniriiiiiiiiiiiiiiiiniriiiirinieieieiana Sp.?
OrtROCETAS .....vvvunvrvnniniiiiniiiieiirtie it iee e et eaeeans Sp.?

Fragments of stems of Glyptocrinus.
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These fossils indicate that the rocks are Silurian, and proba-
bly of Lower Silurian age. The mass is too large to admit
of explanation by its transportation during the Ice period;
while the uniform, undisturbed condition of the strata of this
and adjoining. States will not allow the presumption of up-
heaval and such dislocation of strata as would account for these
phenomena. : S '

Asshown’ by the bores reported it is surrounded to the notth
and west, and at levels 150 to 200 feet lower than this point, by
later Dévonian shales and limestones; on the south and east,
still at a lower level, are the rocks of the Keokuk Group of
the still later Carboniferous age.

This quarry is a mystery.. Its investigation invites and will
reward the future geologist, who may be enriched with better
light than is now available. At present the only explanation
which can be here given is that once the Silurian rocks of this
and adjoining regions may have been built up to a thickness of
200 or.800 feet more than they are at present, and that eroding
forces at the close of the Silurian age removed all the upper
beds of that age to a depth of 200 or 300 feet, leaving this
small area an immovable island in the surging waters, and
afterwards the later Devonian and Carboniferous beds were
deposited around and against the sides of this monumental
island. More light and research is needed and invited.

Near Goodland, eight miles east of Kentland, the following
exposures occur upon Cherry creck, which show the o¢currence
of the Keokuk and Knobstone shales of the Sub-Carbonifer-
ous, and the black slate of the Devonian rocks.

Section on Blake Wilson’s Farm, Grant Township.

Section 25, township 27 north, range 8 west.

Buft' and light-colored limestone (Keokuk), con-
taining Geodes, fragments of Crinoid stems

and Bryozoans.........cccceviiiiiiiiiiiiiniinn, 12 ft. 00 in.
Knob shale with Discina newberryi and Lingula ,
SPAULG «.ovvvvvviriiiniiniiiiiii 5 00

Total.c...coviiiiiiiiiiiiiii 17 ft. 00 in.
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Section on William Foster’s Farm.

Southwest one-half of section 25, township 27 north, range
8 west.

Blue clay and shaly limestone (Keokuk group),
containing Geodes, geodized shells and Crinoid

BLEIMB.....oeviiiiiiinniniirenieristeiieneiseieereimereecnes 4 ft. 00 in
Ferruginous sandstone, containing vermiform fu- ,
cotds and Taonurus......8p.0e..ceeeiiiniiiiiiennnnnans 6 00
TOtALee e cereteeeeeesseereeessreneeeeeesnesssasneas 10 ft. 00 in.
ARCHAOLOGY.

Stone implements of the Prehistoric age are often found scat-
tered over this county, more especially those used for the taking
of fish. While the sand-hillocks and knolls of the northern
part of the county are often mistaken for works of the Mound
Builders, it is true that many such elevations have been capped.
by the homes aud tumuli of that race. The elevated sandy
ridge east of the southern part of Beaver lake, built up by the
winds to a height of seventy or eighty feet, which gives a wide
outlook toward the rising sun and a grand view of the lake in
its ancient dimensions, was extensively occupied by the Mound
Builders. ‘

Several clusters are reported, one of which contained seven
mounds from two to twelve fect in height, and from twenty to
eighty feet in diameter. Partially explored, two of these gave
up bones, pottery and implements of our extinct predecessors.

ECONOMIC GEOLOGY.

80IL.

The s0il of the southern half of the county is a rich, black
pond alluvium or mold, varied by areas of loamy roil. It has
been enriched and manured by the decomposition of plants for
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thousands of years, and is fully equal to the richest and: best
lands of the world. No manures are used or required. Since the
first settlement, these farms, instead of deteriorating, have in-
creased in productive power, and will continue for years to
grow richer and better as the country is improved. The old-
est fields of the county were seen bearing full crops of corn,
oats, and other cereals, while it is even better adapted to the
growth of grazing and meadow grasses.

The citizens are generally prosperous, as indicated by com-
fortable residences and improved farms.

The northern areas, as before mentioned, are sand ridges,
sandy loams, with intermediate alluvial lake basins. These
need special treatment, and are being cultivated by immigrants
from Chicago and the East with astonishing success.

DRAINAGE.

To enable the farmer to reap full returns from the rich soil
above mentioned, drainage is a necessity. The alternate ridges
and valleys of this county afford a certain mode of effectually
bringing these soils to the highest state of cultivation by the
facilities they offer.

A plan devised by a competent engineer—running open
ditches from the southern part of the county to the Iroquois,
or from the northern ridges to the neighboring streams, located
upon each north-south section line, and cut down to the under-
lying clays, will, by their pronounced fall, continually deepen
and clear their own way. These will afford ample facilities for
the use of tiles on adjoining lands, make improved roads pos-
sible along their banks, and bless the people of the county
with bountiful returns of health, wealth, and their concomi-
tants—intelligence and morality.

Bores in deep wells show that the ancient valley of the Iro-
quois, a short distance south of its present course, was in early
ages deeply eroded,and when a new course is reopened through
this channel, as in the future it may and will be, it will offer
ample facilities for the drainage of all the center of this and
the southern parts of Jasper county.
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RAILROAD FACILITIES.

The Logansport & Peoria branch of the P., C. & St. L. Ra.il-_
road gives facilities for the shipment of produce and the im-
portation of coal and other necessary commodities through the
southern half, while the Chicago & Indianapolis Air Line
traverses the northeastern part of the county.

The Goodland & Chicago Railroad, now in procesa of con-
struction, passes through the eastern parts, and another line is
projected by way of Kentland, north, through the center of the
county. The proposed Continental Railroad passes in an east-
west course along the Iroquois Valley. These roads will af-
ford abundant facilities for external commerce.

ROADS.

In time of wet weather the roads of this county are simply
abominable, and deny the citizens the proper enjoyment of
civilization, the fruits of labor and social life.

With the system of open ditches before mentioned, a possi-
ble road bed is attainable. The stone of McKee’s quarry, when
properly broken, will afford abundant material of excellent
quality for ‘“metaling” the highways of the southern part of
the county.

Throughout the region north of Kentland the common excuse
for the impassible roads was the lack of material with whigh to
improve them. Upon examining the knolls and dividing ri%dges
north of the Iroquois, beds of gravel from siz to twelve feet in
thickness were found, near to and south of Morocco, at Ken-
nedy’s and A. Doty’s. Four miles southeast of Morocco, in
Bec. 81, T. 29 N., R. 8 W., there is a gravel hill having an area
of ten acres, indicating a good supply, as also on the land of G.
W. Carmichael. This gravel is the detritus of the bowlder drift,
and of such quality as to offer the best possible material for
constructing turnpikes and other good roads.

Other beds exist along the whole course of this ridge, and
the supply is sufficient to afford good roads, passable at any
season of the year in every part of the county. It seems strange
that this bounty of nature, this grand source of comfort has
hitherto been so constantly overlooked.
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CLAYSE.

Clays, for brick and tile, of good quality, are found in all parts
where heavy growths of timber have existed, and in some of
the island groves; they invite use by the prudent builder and
farmer.

CEREALS AND GRASSES.

On rolling lands, or those partially ditched, the crops of corn,
wheat and oats were excellent, showing heavy and profitable
yields. Sorghum is cultivated and does well, while the culti-
vation of flax-seed could be made profitable.

The black lands, in a state of nature, were covered with a
luxuriant growth of wild grass, and when subdued they readily
set to tame grasses, including blue grass.

FRUTTS. !

The more elevated sandy hills and ridges are well suited to
the growth ot fruits. Grapevines and the small fruits are es-
pecially productive and profitable, and meet a ready market in
the city of Chicago.

GARDEN VEGETABLES. -~

These grow luxuriantly in the warm, rich soils of this county,
with profit to the farmer and joy to the housewife. The re-
muneration in their cultivation invites the devotion of larger
areas to thjs purpose.

GARDEN BEEDS.

Several farms in the northern parts are devoted to the raising
of garden seeds for the great dealers in Michigan, New England
and the Eastern seaboard. The choicest grades of seeds, raised
on Indiana soil, are bettered (?) and largely improved(?) by
shipment from hence to the great dealers, who return them with
flashy show-bills, well-engraved envelopes and doubled prices!

The garden seeds produced here are equal if not superior to
those raised elsewhere, and return a handsome profit, or 200
to 800 per cent. upon the labor bestowed.
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FISH AND GAME.

The streams of this county are filled with the most delicious
of lake fish, while the woods and swamps, in season, are
crowded with game. Fishing and hunting stations abound
along the Kankakee and adjoining waters, and trips to these
regions afford rest, pleasure and healthful exercise to many of
our own citizens as well as people from the neighboring cities
and States.

THANKS.

Thanks are due, and hereby returned, to Captain Conner, Dr.
B. C. McCain, W. W. Pfrimmer, Master Willie Drake, Geo.
G. Jenkins and the citizens generally for hospitality, gmdanoe
and useful and advantageous assistance.




GEOLOGICAL SURVEY OF JASPER COUNTY.

Jasper county is bounded on the north by Lake and Porter
counties, on the east by Pulaski and White, on the south by
‘White and Benton, and on the west by Newton county.

Organized in 1837, it was named in honor of Sergeant Jas-
per, the gallant defender of Fort Moultrie during the revolu-
tion, and then contained 975 square miles. This area was re-
duced to about 500 square miles by the separate organization of
Newton county from its territory, in 1860. It now contains
353,206 acres taxed, of which originally about 50 per cent. was
prairie, 10 per cent. good timber land, and 40 per cent. brush
and small timber.

Rensselaer, the county seat, is situated on the lroquois river,
a little south of the central part of the county, 106 miles north-
west of Indianapolis, and 72 miles southeast of Chicago, on the
C. & I. Air Line. This is a thriving and growing town.

The only other town of any size in the county is Remington,
sitnated near the extreme southern part, on the Logansport &
Peoria Branch of the P., C. & St. L. R. R.

The Iroquois river rises near the east-central part of the
county, in Newton township, within two miles northeast of
Rensselaer; flows northwest, northeast, east, southeast, in a
lengthened curve, to a point one and a half miles east of Rens-
selaer, where it is joined by the Pickamink river, and flows in
a general west-southwest direction into Newton county, being
Jjoined successively by “Big Slough” and Carpenter’s creeks
from the south, and Curtiss’ creek from the north. With its
affluents, it drains over three-fourths of the county.

The Kankakee river forms the northern boundary, having a
general western trend. The stream is sluggish and tortuous,
and is lined with a growth of timber.

§—GeoL.
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The southwestern part of this county is a gently rolling prai-
rie, of black, loarny soil. In the northern and northecastern
portions, the soil is sandy, with oak openings and slashy prai--
ries, interspersed with sandy knolls and ridges, and is much in
a wild state of nature, scarcely disturbed by the hand of man.

The whole county is underlaid by beds of bowlder drirt,
which vary in depth from twenty feet in the valley of the Iro-
quois, to nearly two hundred feet at some of the higher ridges..

RECENT GEOLOGY.

The surface of this county is from eighty to one hundred and
fifty feet below the tip-top level of the adjacent beds of bowl-
der drift, and presents a nearly level plateau, from whence
streams flow east, west, north and south; and, as is general
with such water sheds where there is no marked incline in one
direction, it is level, and swamps occur.

The phenomenon of the Great Ice age has croded and re-
moved from the entire area of the county from fifty to two hun-
dred feet of rock, carrying away the finer and sotter clays and
soluble material, and covering much of the surface with sands.

A narrow extension of rocks, of the Sub-Carboniferous and
Carboniferous ages, by way of Remington, reaches up in a
north-northeasterly direction, to a point near to and southeast
of Rensselaer, and an isolated bed of the conglomerate sand-
stonc here exists. These strata may assist in explaining the
presence of the large amounts of sand which prevail. The
actupl surfuce has been largely modified by the sifting, sorting
processes of floods of water and sluice ways from melting gla-
ciers; and as the ice receded to the north, these sluice ways,
being no longer fed or obstructed, left numerous lakes to occupy
their ancient channels. As in Newton county, these later lakes
are now marked by swamps and ponds. The winds have built
up, on their northeast and east shores, ridges of sand and trav-
eling knolls of the same, with gentle slopes facing the direction
of the prevailing winds, from southwest, and abrupt banks to
the northeast and east. On the C. & I. Air Line R. R, between
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Rensselaer and the Kankakee river, some of these ridges and
knolls are cut through, giving good opportunities for sectional
observation. They are so obscurely laminated as to prove con-
«<lusively that they were not, in such cases, deposited by lacus-
tral or fluviatile waters, but, on the contrary, were heaped up
and shaped by the action of the southwestern winds. Near the
center of the county, the line of the ancient ridge which for-
merly separated the cast-west flow of the Kankakee from tho
Iroquois, will atford good gravel and other material for road
making. This invites attention and exploration.

. It bus been stated in the ¢ Geology of Newton County” (to
which reference is here made), that during the term of the east-
west trend of the earliest ice flow, and which preceded the
north-south flow, the valley of the Iroquois, a short distance
south of its present bed, had been excavated to a depth of 150
to 200 feet below its present water level in that county. Al-
though no definite information from deep bores was attainable,
the probability is manifest that this ancient chanunel, now filled
so deeply with bowlder clays, extends across Jasper county to
near its eastern boundary, in a course north, 80° cast, and when
the time comes, as it “may and will,” when these large areas

are to be improved and made productive, the combined efforts

of the two counties, supplemented by the consent of their Illi-
nois neighbors, by opening up a new course for the Iroquois
through this old channel, us more fully commented upon in the
report on Newton county, will effectually drain an immense
area of wet land to a depth of twenty or thirty feet, and enrich
citizens of this county and the State of Indiana to the extent
of millions of dollars. '

The northern part of Jasper and Newton counties may be
wonderfully benetited, their productions and the health, wealth
and physical vigor of the people increased, by the straighten-
ing and deepening of the channel of the Kankakee river, as
shown by the late able report of Professor John L. Campbell,

Engineer of the Kunkakee improvement. The cost of such

improvement is insigniticant compared with the immense bene-
fits to be derived. After such an outlet is opened, the crop of
a single year over this immense area would doubly repay the
whole expense, while in the near future a tceming population,
with healthful homes, school houses and churches—the muni-
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ments of freedom and the Republic—will rise like magic trom
the reedy swamps, now inhabited by the water fowl and fish.
In the longer future these dreary-stretches and impassable fens
will not only reward their owners with produce and wealth, but
will annually repay the State and municipal authorities, at the
ordinary rate of taxation, the entire cost.

Broad acres and wealth alone can not bring the full enjoy-
ments of life and labor. Wet lands, impassible roads, are fol-
lowed by weakened vitality, diminished energy; the. contrary
produce health, and physical and mental vigor. These again
are followed by enterprise and morality. Hence every rule of
reason invites energetic and successful action looking toward
the drainage of these lands.

PALEOZOIC GEOLOGY.

The rocky exposures of the county show the presence of the
Sub-Carboniferous, Devonian and Silurian ages. Some frag-
ments of black slate, and even coal, are met with in wells
through the bowlder clay, suggesting that once outliers of the
Carboniferous age extended over this region some distance to
the north and northeast of Rensselaer, since principally re-
moved by erosion and glacial action.

A connected section, collected from isolated localities, is
given:

Connected Section of Jasper County.

Soil and loam................... vasenssiressrsasessnsaronsse 2to 5 ft
Bowlder drift..........oooiiiiiiiiiiiiiiiiiii 20 to 200
Conglomerate 8and rock.........ccoeevvnvinvenininnnns 0to 40
Keokuk limestone and shale............cocevivennenn. 0to 10
“ Waverly,” or Knob sandstone............cceeuvuun. 0to 15
Louisville-Delphi black slate (Genessee shale).... 0 to 62
Devonian limestone..........c.cooeviiiiniiniiniinnan, 25 to 2
Silurian limestone (exposed)......cc.ccvuivuninnenneens 8
Silurian limestone (porous with cavities filled

with petroleum and gas—in bores) ............... 855
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The highest rocks of the county occur at Pierce’s quarry, on
J. C. Van Rensselaer’s farm, about three and a half miles south-
east ot Rensselaer—section 88, township 29 north, range 6 west.
This is a coarse grit, the conglomerate sandstone of the coal
measures. This bed shows a depth in sight of eight feet, and
is an excellent quality of sandstone for foundations, piers and
heavy masonry, and is to a considerable degree fire as well as
weather proof. Fossils—mostly indistinct—of Ferns, Calamites,
Sternbergii, Fucoids, etc., were found here in considerable abund-
ance. The top of the bed is planished and striated by glacial
action, and shows clearly the erosive force which took place
over all this section during the Great Ice age. Strie show the
direction to have been from north to south from 12° to 15°
east. ! ~

The rock exhibits the phenomenon 8o common in the con-
. glomerate sandstone—false bedding, with faces.sloping to the
south-southwest, indicating the great depth of the coal measure
sea, and the source of tidal waves in that direction. The coarse
grains of sand and worn specimens of plants, indicate the vio-
lence of the currents and waves that beat upon this ancient
shore line.

Section at Alter’s Quarry, Northwest of Remington.

Chester, or conglomerate, sandstone..............c...ceeeneens 6 ft.
Limestone with partings, buff colored, Keokuk group... 8

List of Fossils found at Alter’s Quarry.

RADIATA.
Zaphrentis dalii.......... ceeerererererarie e, Edwards & Haime.
Lophophyllum proliferum ................ eeeenns FEdwards & Haime.
ECHINODERMATA.
_ Actinocrinus lowei..............ooeeneinnnn.. ....Hall.
Dichocrinus simplex...........uev...... crveeenees Shumard.

Platycrinus bonoensis..........eeeeven. verenenneen. White.
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BRACHIOPODA.
Streptorhynchus crenistriatus................ .....Phillips.
Rhynchonelle mutata............ cerernnetetnaennes Hall.
Strophomena rhomboidalis............... ceerenees Wahlenberg.
_Chonetes fischeri.......... Ceetenrireacrnvedarransens Norwood & DPratten.
Chonetes planumbonum.............. erereeenn Meek & Worthen.
Spirifer rostellatus.......oeuvvvivvenieninieninnnnns Hall.
Spivifer keokuk...ooeevveiiiniiiniiiiiiiiniinanans, Hall.
Spirifer...... R ,
Athyris lamellosd.......ucuvenienininnininiiinanenn. Leveille.
Athyris...... Sp.e Ve, terrae seereesreterauenns
Orthis michelinia......... T erveeree e Hall

At Jordan’s Grove, on Carpenter’s creek, occurs an exposure
of irregularly bedded argillaceous sandstone, which belongs,
stratigraphically, to the lower division of the ¢ Waverly,” or
Knob sandstone. It was formerly quarried for local use in
foundations. .

A short distance fyrther north, still on Carpenter’s creek, is
a bluft' exposing the Genessee shale, or slate, to a depth of
about twenty-three feet. This underlies the «“ Waverly” Knob
stone, and has probably been croded by the bowlder drift at
least thirty feet. It isslightly glazed with petroleum, and some
years since a bore was put down for oil, the slate being found
to extend forty feet below the surface, giving a total depth of
sixty-three feet.

A thin bed of limestone at Allen’s quarry, about four miles.

west, on a branch of Carpenter’s creek, gave a good quality of
stoune, which seems to weather well in several houses and barns
which have been built of it, but no fossils are present to deter-
mine its horizon.

At Rensselaer the Iroquois flows over a bed of cherty lime-
stone, forming through the town a series of rapids for several
hundred yards. At the town the rock is untit for burning into
lime, but is used considerably for road-making. Lower down
it is purer, and considerable lime is burned for local use.

A short distance above, at the dam, thin beds of limestono
of the Devonian arc scen in the low banks, and Upper Silurian
in the bed of the river at low stages of water.
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These beds are the only rocky exposures to be seen along
the Iroquois in this county. The point at the dam scems to be
an anticlinal axis from which the strata dip in a northeast and
southeast direction.

List of Fossils Found at Renssrirwr, near the Old Mill Dam South
Side of the Iroquois River.

RADIATA.

Favosites epidermatus.........c.c.vvvieiiinnenns Rominger.
Fuvosiles emmonsi ......veveeeeirnveninennnnnnen, Rominger.
Favosites imilaris......ovveueeenivnininiinninnnnnn Rominger.
Fuvosites hemisphericus .............c..ooeeunnnnns Yandell & Shumard.
Fuvosites tuberosus............ eeeerereereieraees Rominger. v
Cyathophyllum rugosum....................... ....Kdwards & Haime.
Acervularie davidsoni........ erereeesieraieeains Hall.
Cystiphyllum vesiculosum...... Ceerrerererarieieans Edwards & Haime.
Cystiphyllum suleatum..............coeuveueeennnn. Billings.
Syringopora pereleqans............cvveveriverennnns Billings.
Syringopora tubiporoides.................. cereneens Yandell & Shumard.
Stromatopora pustuliferd........coevereniunencanns Winchell.
Stromatopora nodulosa ...........ceuvvuinnnss "......Nicholson.

BRACHIOPODA
Atrypa reticularis..........c..ouu.... eeeresernaanees Linncus.
Pentumerus......... SP.2eciiiiiiiiiiiiii

GASTEROPODA
Euomphalus decewi..........cccoevvivviininnnnne. Billings.
Lozonema teres..cueeeneerenieniiinniiniiininiinnnnn, Hall.

CEPHALOPODA.
Orthoceras......... Sp. 2o, (In bed of rlver)
Gomphoceras......8p. 2........... erereraernea (In bed of river.)

A few hundred feet below the dam, opposite the residence of
Mr. Scott, is an exposure 50x5 feet, showing very distinctly the
powerful action of the glaciera, the whole surface being plan-
ished and striated in a remarkable way, the lines of the strise
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giving a direction from north to nearly south. The markings
evidently extend for some distance under the south bank of the
stream.

Just below the mill, in town, on the opposite side of the
river, and at a level at least twenty feet lower than this, similar
distinct markings are to be seen over a considerable area.

At Porter’s, one and a quarter miles lower down, where
good lime is burned from quarries in the bed of the river, and
on the banks, the rocks of the Silurian age are exposed, as will
be seen from the following:

List of Fossils found at Porter’s Quarry, one and one-fourth miles
West of Rensselaer, on the South Side of the Iroquois River.

NIAGARA GROUP, UPPER SILURIAN.

RADIATA.
Lyellia americana...............ccovveviennininnninns Edwards & Haime.
Halysites catenulatus.......o.cecuvvvevenininianns ~....Linneus.
Favosites niagarensis.......ceeevevvniinvnvinnenennes Hall.
Favosiles favosus........couevuvenrnvnannen, reeraeren Hall.
Favosites forbesi (var. occidentalis)................ Hall.
Stromatopora concentrica......... Ceeeetaeriereaaa Owen.
BRACHIOPODA.
Pentamerus galeatus...........occovenvivievvnnvnnen.. Dalman.
Pentamerus nysius..oceveevivviiiiininiininiiiniinins Hall.
Pentamerus oblongus..........ceeveniiniiniinnnan.n. Sowerby.
Pentamerus knighti...........ccooovnviiiiiinnnnennns Sowerby.
GASTEROPODA.
Platyostoma niagarensis......... creerens N Hall.
Strophostylus cyclostomus........c..c.ccvvvenvnenien. Hall.
CEPHALOPODA.
Orthoceras creNescens..........uueunesevenneusaseenenes Hall.
CRI'JSTACEA.
Calymene niagarensis..................... crreeeeanes Hall.

llenus ioxus........... Cetdeeeteneeraennrennnaerronsans Hall.
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The remains of the ancient giant animals of Indiana have
been found in this county, while the bones of the buffalo, beaver
and bear are common; the remains, partially decomposed, of
the mastodon were found at one place, and at another those-of
a mammoth (or elephant). These, in gathering the tall grasses
from the swamps, had mired and left their bones in a preserv-
ing bed of peat.

The remains of the Mound Building race are not plentiful
in this county, Spears, arrow-heads, axes and scrapers have
been foungd, some of the former made of a glossy chert, of the
peculiar forin seen only in Tennessee, the latter of highly pol-
ished stone. About four miles northeast of the county seat, on
the east side of the river, is a mound, the only authentic relie
of the race, about ten feet high, forty feet in diumeter and it
contained ashes, bones and shells.

ECONOMIC GEOLOGY.

S8OIL.

It will be seen from the foregoing that Jasper county con-
tains a considerable body of highly productive lands. All the
cereals and the grasses grow well in the loamy soil in the
southwestern parts, and in other localities where drainage
exists. The wild grasses of this county feed herds of cattle,
and extensive grazing is carried on with great success. '

FRUITS.

Apples, peaches, pears, and all of the staple fruits succeed
well in localities protected by the presence of adjacent ponds
and lakelets, and the porous nature of the sandy soil. Small
fruits, plums, grapes, strawberries, blackberries, raspberries,
and cranberries grow in great profusion, and are, so to speak,
to the “manor” born, and atford berries of delicious flavor.
This is the native home of the cranberry; and many of the
ponds, swamps and water thoroughfares are perfectly adapted
to the cultivation of this delicious fruit. The nature of the



74 REPORT OF STATE GEOLOGIST.

plant requires that at certain seasons of the year the plantation
beds must be overflowed, and at a late season the water must
be drawn oft' by sluiceways. After the wild vegetation has
been subdued, adjoining sand ridges and knolls furnish ma-
terial and facilities for cheaply bedding and covering the roots
of the young plants with sand free from foreign material.

Experiments in Laporte and other counties show that the
cranberry, properly cultivated, may be grown successfully with
large profit. It has been noted in the former Geological Re-
port of 1873 that large plats of cranberries grow wild in Elk-
bart, Lagrange, Laporte and Warren counties. In the latter
county the “ Crauberry Pond” (page 229, Report of 1873) con-
tained two classes of plants and berries—the ¢“long-vine,” bear-
ing oblong, and the ¢“short-vine,” bearing sphere-shaped ber-
ries. In this locality the maximum crop of a favorable year,
without any care or attention, would yield not less than 70
bushels to the acre, ranging thence, in a dry seuason, down to
10 bushels per acre. Good crops follow a “wet” June, or the
reverce—clearly indicating the right season for flooding the
beds when under cultivation. Such grounds should, with
proper care, yield a profit of from $50 to $300 per acre, and
give a greater income than can be obtained by any other pro-
duction.

CLAY.

Good clay for brick and tile making is common thoroughout
the county, as indicated by the substantial brick buildings at
Rensselacr and other towns. Near the county scat a fine grade
of patent pressed brick and tile are manufactured in large
quantities.

BUILDING STONE AND LIME.

The conglomerate sandstone at Van Rensselaer’s quarry is
admirably adapted for foundation and heavy masonry; while
the underlying limestones in many parts of the county furnish
- & good quality of material for building purposes and for burn-
ing into lime.

ROAD MATERIAL.

The cherty limestone at Rensselaer, affords an excellent
quality of rock for road beds, while gravel of the best road-
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making quality, is to be found along the ridges and mounds
dividing the courses of the ancient Kankakee and Iroquois
rivers. A reliable bed of gravel of considerable extent, lies on
Thompson’s farm, section 16, township 29, range 6, and another
bed, though smaller in size, exists on the opposite side of the
creek. These gravels with the abundant limestones about the
county scat afford ample material for good roads.

IRON.

In the northern part of the county extensive deposits of hog-
iron ore exist. The area of deposit, as estimated by Mr. 8. P.
Thompson, some time since, in townships 30, 81 and 32 north,
ranges 5, 6 and 7 west, extended over about 5,700 acres. The
beds are, as a rule, from one to two and a half feet below the
surface, and from five to six inches thick, while in some places
they were reported to be two to two and a half feet in thick-
ness. With better shipping facilities, the digging of this ore
might in the future become profitable.

MEDICINAL SPRINGS.

Near Rensselaer a number of mineral springs exist, the
waters of which prove to be highly medicinal. Being sulphur-
etted, they are of especial value in a malarial climate. An
artesian well bored close to the town to a depth of over eight
hundred feet, discharges a large volume of highly sulphuretted
water, which has already gained a more than local reputation
for its health-giving qualities.

PETROLEUM.

Qil is present in the limestones about Rensselaer, and most
of the rocks in that vicinity contain more or less bitumen (des-
iccated petroleum). '

The fluid, however, is so diffused and so limited in quantity
that it can be of no possible economic value. The artesian
well at Rensselaer was sunk for the purpose of ¢ striking oil,” -
but the medicinal water which it yields is of more value than
all the petroleum which will be found throughout the county.
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FISH AND GAME.

Fish and game are very plentiful along the streams, and
Jasper county is visited by large numbers of sportsmen yearly,
who always go away well repaid for their time and expense.
The fish are of the finest lake, as well as river varieties, while,
in season, wild duck, geese, brant and other game birds swarm
in the ponds and marshes and along the streams.

THANKS.

Thanks are hereby tendered to Dr. Loughridge for assistance
and specimens; to Prof. W. De M. Hooper for donations to the
Museum, and to Hon. R. 8. Dwiggins, Wash. L. Grant, and
‘the citizens generally for assistance and courtesies.




~ TABLE OF ALTITUDES.

JASPER AND NEWTON COUNTIES.

Line of Logansport, Peoria § Warsaw Railroad.

Feet Above Ocean.
Indianapolis Union Depot......cccviivininiininiininniiiennnnes 721.20
State Line between Indlana and Illinois....cccoevvvinnnennee 680.00
Kentland Station.......c..ccooivviiiiiiiiiiiiiiinn, 684.00
Goodland Station......ceceviiviriiiiiiiiiiiiiiii, 721.00
Remington Station.........cocvvviiiiiiiiininiiiiiiiinninnne. teee. 785.00
Wolcott Station....ceeeeiereniiiiiiiiieiiiniiiiiiiiniiniinn.. 718.00
Reynolds....c.ooviieiiiiiiiiiiie 695.00
Surface Water of Tippecanoe........... feenreeresenseeraneonnnes 605.00
Monticello Station ...cccccvveiiiiviiiiniiiiniiiiiiiiiin i, 675.00
Logansport Station...........cccoiiinniiiiiin i, 596.00
Line of Wabash § Erie Canal.
Toledo, average level Lake Erie......ccccoiviniaviniiniiciniind, 573.00
Fort Wayne, summit level......c.cooueiiiiiiiiiiiiniinin 767.00
Wabash, Court Iouse square.........coevveviieiieiinencnnnnn. 780.00
Peru, Court House 8qUare...........covuviiiviniiininiennrnnnennns 657.00
Mouth of Eel River, Logansport............covvieuiuannenn. 583.00
Low Water Wabash River, at Delphi, below Pittsburgh
Dam .coeeieniiiiiiiiiiiiiiiin e e 526.00
Low Water Wabash River, at Lafayette..................... 506.00°
Low Water Wabash River, at Terre Haute................. 451.00

Low Water Wabash River, at Evansville............. cevenns 826.00
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Water Level Line of Kankakee River—Prof. J. L. Campbell's
Kankakee Survey.
Feet Above Ocean.

South Bend, near head of river.......cocevevieieiininennnen. 726.00
Mouth of* Mill Creek, crossing of P., Ft. W. & C. R. R. 682.10
English Lake, outlet......c.coocociiiiiiiiiiiiininiiiiiiinninn, 667.10
Dunn’s Bridge, Jasper county......cccccoivuniirnniiriennannens 663.70
San Pierre, Pulaski county.....c.ccovuviniiiniinniniiiiinninnnes 705.00
“Grand Junction,” 1} miles east of Raum’s Bridge;

Jasper county.....covivviriiniiiiiiiiiiiiiiiiin e, 660.50
Hebron, Porter county....eceevvuiiiiiuniiiniiiniinieninieninnnes 676.00
Rose Lawn, C. & 1. Air Line R. R., Newton county...... 675.00
Bridge of C. & I. Air Line R. R., Newton county......... 635.70
Blue Grass Bridge, Newton county........cceevvuiennannnnn. 632.20
Lowell, Lake county.....ccccoeuviuiiiniiniiniiiniiinieiiininnnnnee, 665.00
State Line, Indiana and Illinois......c.ocovenvveneneninennnnn.. 624.30
Momence, Il.couiriiiiiiiiiiiirr e e rrere reeee 613.50

Line of Louisville, New Albany § Chicago Railroad.

Track at Lafayette.....cooeeveeiiiiiiiiiiiniiiniiiiicinnn, 558.00
Water surface Wabash river at L., N. A. & C. Ry.
bridge..cccovvviiiriiii e 611.00
Track at Chalmers......c.coocviiiiiiiiiiiiiiiiiiiiin, 710.00
Water surface, Kankakee river........ccoccviimvieninnrennnnns 674.00
Track at Westville......oooviiiiiiiiiiniiiiininiiiiinininn, 789.00
Track at Michigan City....ccoveevviiiiinninniiianininininnnnn. 601.00

Surface of Lake Michigan........cccevvviiiienvnnineniinannee. 585.00




Report of a Geological and Topographical Survey of Marion
County, Indiana,

Made Under the Direction of Prof. JOHN COLLETT, Chief of the Department
of Geology and Natural History.

By RYLAND T. BROWN, A. M, M. D,

GEOGRAPIZIICAL AND HISTORICAL NOTES.

Marion is the central county of Indiana. It is bounded on.
the north by Hamilton and Boone counties, on the east by
8helby and Hancock, on the south by Johnson and Morgan,
and on the west by Hendricks. It comprises an area of 400
square miles. The county was organized by an act of the
Legislature approved the last day of the year 1821, and the
territory now comprising the counties of Hamilton, Boone,
Madison and Hancock was attached to it for judicial purposes.
On the first Monday in April, 1822, an election for county of-
ficers was held, at which 336 votes were cast. At the first
meeting of the County Commissioners an appropriation of
$8,000 was made to erect a court house of brick, at least fifty
feet square, the use of which was tendered to the State for
the sessions of the Supreme Court and Legislature, for the pe-
riod of fifty yéars, or until a State Ilouse should be built.

The territory of Marion county was originally the property
of the Delaware tribe of Indians, and was ceded to the United
States by the treaty of St. Mary’s in 1818; with the stipulation
that the land should not be sold before 1820. In that year the
government surveys were made, and in the month ot October
the land was oftered for sale. By the act of Congress admit-
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ting Indiana into the Union, approved April 19th, 1816, four
sections of unsold land were donated to the State for a perma-
nent capital. The Legislature of the State at its session in
1820, appointed ten commissioners to locate this land—the
future Capital City of the State. Five of these commissioners
accepted the appointment, and after a careful examination of
several points, they located the donation on White river at the
mouth of Fall Creck. The selection was confirmed by the
Legislature in .January, 1821, and the prospective city was
named ‘

INDIANAPOLIS,

(A compound of English and Greek—Indiana, English for the
State, and Polis, Greck for city), at the suggestion of Judge
Jeremiah Sullivan, of Jefferson county. Early in the spring of
1820, George Pogue, John McCormick and his brother, James
McCormick, built and inhabited cabins on what was afterwards
selected as the government donation, and prior to the location
of the capital in June of that year, several other pioneers had
joined them. Christopher Harrison, James Jones and Samuel
P. Booker were appointed Commissioners to make a plat of the
town and survey the streets and lots. These Commissioners
intrusted the work to Judge Harrison, who employed Alexan-
der Ralston and Elias P. Fordman surveyors. Ralston has the
credit of drafting the original plat, and to him Indianapolis is
indebted for her wide streets and convenient diagonal avenues.
A square mile was surveyed near the center of the donation,
and this was divided into four equal parts by Meridian street
running north and south, and Market street east and west. At
the intersection of these, a circle 400 feet in diameter was laid
oft, designed for the Governor’s residence. From this circle
broad avenues extended to the four corners of the square mile,
and streets running towards the cardinal points divided the
plat into squares 420 feet on each side. That portion of the
original donation lying outside of this plat was divided into
large outlots intended for suburban residences. The first sale
of lots took place on the 10th of October, 1821, and was con-
tinued from day to day till 314 lots were dlsposed of, reallzmg
the sum of $385,596.




GBOLOGICAL SURVEY OF MARION COUNTY. 81

On the 7th of March, 1822, a postoffice was established at
the new capital and an eastern and southern mail route was
opened. On the 28th day of January, 1822, George Smith and
Nathaniel Bolton issued the first number of the ¢ Indianapolis
Gazette,” and a year later Harvey Gregg and Douglass McGuire
commenced the publication of the “ Western (Censor.” In No-
vember, 1824, the archives of the State were removed from
Jorydon to Indianapolis, and it became the permanent capital
f the State. From that date but few iunland cities have ad-
unced as rapidly in population, in wealth and in commercial
ad manutacturing importance. This has been generally
atributed to its geographical situation in the middle of one of
tk most fertile plains of the great West, enjoying a climate
eqally removed from the tropical summers of the Southern
Bttes and from the arctic winters of the Northern. But it is
dobtful if these conditions have contributed more to its pros-
per.y than have its remarkuble topographical and geological
surrundings, which we will proceed to notice.

TOPOGRAPHY.

Maion county may be regarded as part of a great plain, yet
there i but a very small part of it that is actually level. The
countyis divided by the broad valley of White river. This
valley, 1 its general direction, has u bearing of about 20 de-
grees eit of north and west of south, and varies from one to
four or 1ore miles in width. On its west side it presents, in
the greatr part of its course, an abrupt bluff, ranging from 50
to 200 fer high. On the east side the descent from the ele-
vated tabl land to the White river valley is generally a long,
gentle slop. The average elevation of this plain above low
water in te river is about 175 feet, or 860 feet above tide
water. OcGionally, however, the elevation above the river
exceeds 200 set. These. shght diversities of elevation give a
pleasing Val‘l\y to the lundsw.pe, where the forest is cleared
away, that way ot apparent | in its primitive state. The drain-
age of this pla is effected on the east side of White river by
Fall creek and 3 tributaries, Pogue’s Run, Pleasant Run, Lick
creek and B“L:creek and on the west side of the river by
Wnlhams creek, yole creek uud its tributaries, and by Dollar-

-
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hide creck. A water shed, dividing the tributaries of the cag
and west White rivers, enters the county from the south, abort
two miles west from the southeast corner, and bearing neady
due north for a distance of twelve miles, where it makes a de-
tour to the east gnd passes out of the county. Water sheds it
this region are not high ridges, as in most countries. On th:
contrary, these divides are generally marshy, and in time
heavy rains, are often flooded with water. It is here that tle
streams have their sources, and, subdividing, they often deger- -
erate into sloughs, and sometimes into broad swamps. Thee,
however, being on the highest lunds, arc always susceptibleof
drainage, when they become a superior quality of furmng
lands.

White Lick, a large stream that has its rise in Boone cowty,
and flowing southwardly, nearly parallel with the westernline
ot Marion county, empties into White river in Morgan conty.
This accounts for the few strecams flowing into Whiteriver
from the west. The valley of White river is divided ixo al-
luvium, or bottom land proper, and the terrace or secorl bot-
tom. In that portion of the valley that lies north of themouth
of Eagle creek it consists chiefly of second bottom, wile the
first bottom largely predominates in the southern portia of the
valley. Much of this is subject to overflow in times ofireshets.
While these lands are exceedingly fertile and easy o cultiva-
tion, yet a crop is never safe on them.

To remedy this defect, several miles of levee have ten made,
but with only partial success. There is a geologeal reason
which may conduce somewhat to this overflow, (wich we will
notice in its proper place) but the immediate cau: is the tor-
tuous course of the stream. From Indianapolis0 the point
where the river crosses the county line is nin miles, on a
" direct line; but following the meanders of the ream the dis-
tance is about sixteen miles. This not only dinnishes the fall,
per mile, but the water being compelled to mo? in curves and
reversed curves, wastes its momentum, the urrent becomes
sluggish, the water accumulates and overflos the low banks
and inundates large districts of farm lands. If & new channel
could be formed, as nearly on a straight lines practicable, the
current would be rapid, and as the formati? i8 chiefly sand, it
would soon cut itselt deep cnough to securmost of the ground
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tgainst overflow. This would cost less than to levee the pres-
eat stream in’ its crooked course, but it would require a concert
of action amony the land owners ; and worse than that, it would
divide farms, leaving part on one side and the remainder on
the other. Unfortunately, White river was considered a nav-
gable stream, at which the original surveys terminated on
ach side, and the fractions were numbered accordingly. To
dange the bed of the stream would confuse these numbers,
md might unsettle land titles; and yet it appears to be the
olly practical method of controlling the river in times of
fivshets.

The glacial action which left a heavy deposit of transported
mgerial over the whole surface of the county, has at the same
tine plowed out several broad valleys of erosion which appear
to ke tributary to the White River Valley. The best marked
of ticse, come down from the northeast between Fall Creek
and White River. It is about a mile wide at its lower end and
narravs to the northeast for six or seven miles, disappearing
near ‘he northern line of the county. The erosion has cut
away tic surface clay and, in places, filled the excavation with
gravelund coarse sand. On the west side of the river a re-
markabe glacial valley begins near the northwest corner of
Morgan county and proceeds eastward, north 20°, a few miles
south of'the north line of that county, crossing White Lick a
mile norh of Mooresville, and, entering Marion county, it
passes betyeen West Newton and Valley Mills, joining White
River Vally near the mouth of Dollarhide creek.

Another glacial valley, nearly a mile wide, extends from
White river,at a point a little north ot Glen’s Valley, bearing
northeast fora distance of about five miles. The margins of
this valley arvvery well defined on each side, being composed
chiefly of grwel terraces. South of this, lying chiefly in
Johuson county, is another broad and deep valley of erosion.
Between these svo a narrow ridge rises to the height ot one
hundred feet abae the level of the river. This has long been
known by the logl name of Poplar Hill. It is composed of
sund and gravel reting on a solid basis of blue clay.
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'GEOLOGY. .

Marion county rests on three distinct geological member,
two of them belonging to the Devonian formation and one ‘o
the,Carboniferous; though neither of these show themselves
conspicuously on the surface. Over these lies a deposit of drift.
or transported material, from fifty to one hundred and fifty fee:
thick. This forms the surface of the country and moulds its
general configuration. However, the underlying rock exers
some influence on the face of the county, notwithstanding tte
depth of its drift covering. This is most apparent along the
line where the Knob sandstone overlaps the Genessee shale.
The line of strike dividing the geological members travemses
the county on a line from the south, bearing about 30° wes. of
north. This line, as it divides the Corniferous limestone fom
the Genessee shale (black slate) passes between this cityand
the Hospital for the Insane. Borings in the city reach the ime-
stone at a depth of from sixty to one hundred feet, it beirg the
first rock, in place, encountered ; but at the Hospital fory feet
of shale was passed through before reaching the lim:stone.
This gives the eastern portion of the county as restingon the
Corniferous limestone, and the western on the Delpli black
slate, technically known as the Genessee shale. Undr a few
square miles in the southwestern corner of the county he Knob
sandstone (Carboniferous) will be found covering theslate. A
short distance north of the Johnson county line weobserved,
after a freshet, large pieces of slate thrown out on a sand-bar,
indicating that the river had laid bare that rock atsome point
near by. This gives its characteristic level to the led of White
River in the lower half of its course through the :ounty. DBut
a short distance west of the western line of the crunty, streams
tributary to White Lick lay bare the lower memb.rs of the Knob
sandstone.

There is, therefore, but little risk in assumiig that Sections
9, 16, 21 and 22, in Town 14, Range 2, are undrlayed with this
sandstone. There are indications both on Pogues’ run and
Pleasant run that the limestone is very war the bed of the
stream, but it is not probable that stone juarries can cver be
profitably worked in this county. The gological interest here
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lies chiefly in the heavy deposits of transported material that
80 completely conceal the stratified rocks beneath.

These drift fields present problems to the geologist, much
more difficult of solution than are those of the older rocks;
hut these great plains of the West will furnish the meaps of
solving these problems, if they are ever to be solved. Else-
where, these glacial agencies have cut down the hills and piled
the eroded material in promiscuous masses in the valleys. The
drift, therefore, is local, both in its origin and in its deposition;
bt the drift that covers our great western plain is foreign in
its character and general in its deposition. Moreover, it is not
a: promiscuous deposit of clay, sand, water-worn pebbles and
bewlders, as the eastern geologists describe their glacial drift
tobe. True, all these are found, but not without order of ar-
rangement. Indeed, the drift of Marion county, as we have
studied it, has nearly as much regularity and order as we gen-
erally find in the stratified rocks; and this is but a sample of the
deposit that is spread over the northern sections of Ohio, In-
diana and Illinois.

At the base of this formation we almost invariably find a
heavy member of a very compact, lead colored clay, with but
few bowlders, and these invariably composed of quartzite
rocks, of highly metamorphosed sandstones, or of trap rocks.
There may occur, occasionally, in this member, thin deposits
of very fine gray or yellow sand, but these are not uniform. Be-
tween this clay and the underlying rock there is generally in-
terposed a bed of coarse gravel or small siliceous bowlders, from
three to six feet thick. In a few instances we have found this
bed of gravel wanting—the clay resting firmly on the bed-
rock. But this is exceptional and rarely occurs. This clay, in
Marion county, ranges from twenty feet to more than a hun-
dred feet thick, and, with the &xceptions named, is very uni-
form in its character throughout. Chemically, it is an alumina
silicate in a very fine state of division, and mechanically mixed,
is an cxceedingly fine sand which, under the microscope, ap-
pears to be fragments of nearly transparent quartz. It owes
its color to a proto-sulphide of irou (ferrous sulphide). A
careful analysis shows, also, a small per cent. of lnne and po-
tassa, and a trace of phosphoric acid.

Above this is generally found a few feet of coarse sand or
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fine gravel, and resting on this lies twenty or thirty feet of a
true glacial drift, having the promiscuous character of the gla-
cial drift described by the castern writers on this subject. In
and on this we have large bowlders of granite, gneiss and trap
rocks, which are not found i{n situ ncarer than the shore of
Lake Superior, from which region they have evidently been
transported, as numerous scratches and grooves in exposed beds
of rock over which these travelers have passed in their journey
Afully attest. In this same upper drift occur the gravel terraces
that opportunely oftfer us the material for the best of roads,
where no other material can be found. But the mass of this
upper bed is a yellow or orange-colored clay, with quite a large
mixture of sand and a suflicient quantity of lime to render the
water that percolates through it hard. The number and size
of the bowlders which lic on and near the surface in many lo-
calities is amazing, considering the distance of their transpor-
tation. On Section 6,in Township 15, Range 3, we measured a
bowlder of granite, very closely resembling the Quincy, the di-
mensions of which were nine feet eight inches long, five feet
wide, and four feet of it was above ground; how much below,
we do not know.

A bowlder of the same character, and nearly of the same
dimensions, lies ncar the northwest corner of section 15, in
township 16, range 4. In a few localities in this county these
bowlders are scattered so thickly as to interfere with cultiva-
tion. They may, however, be readily broken up by fire, or
blasted into convenient stones for cellar walls, house founda-
tions, etc. In the central and northern portions of the county,
the bowlders are almost invariably granitic in their character,
but along the southern border they are generally gneiss or trap
rock.

The gravel terraces are generally found in a succession of
mound-like elevations, rising from ten to fifty feet above the
level of the surrounding plain, and are commonly found resting
on a compact clay. They are frequently arranged in lines,
bearing east, a little north, and west, a few degrees south.
North of these gravel mounds we generally find a considerable.
space of level, and often swampy lands, indicating the position
of a mass of ice, under which a torrent of water had rushed
with great force, excavating the clay below, piling up the
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heavier® gravel and sand, and carrying the lighter clay and
finer sand to be distributed over the country. When the ice
disappeared, the excavation would be a miniature lake, to be
ultimately filled up with the lighter and finer material borne
from other terraces forming still further north.

The terrace formations, or “second bottoms,” bordering the
river on one side or the other, almost everywhere, have nearly
the same character and history as the gravel beds ot the up-
lands. They consist of deposits of gravel and coarse sand,
resting on the lower blue clay, into which the river has cut its
present channel. Formerly we considered these plains, fre-
quently three or four miles wide, as lake-like expansions of the
stream which had been silted up by its sediment; but an in-
spection of the material deposited shows that the water from
which the deposit was made, was no quiet lake, but a current
sufliciently strong to bear onward all lighter material, leaving
only the heavier gravel and sand hehind.

But the fact that these several deposits, which can be clearly
traced to the last act of the great ice drama, all rest on the
lower blue clay, clearly indicates the pre-existence of this de-
posit. Moreover, the specific character of this lower member
of our drift formation points to the conditions under which it
was deposited, as widely different from the rush and tumult of
water conscquent on a dissolving glacier, and yet it bears the
unmistakable marks of deposition from water. The material
is, most of it, exceedingly fine and could have been deposited
only from very.quiet waters, and its compactness and solidity
attest the pressure of deep waters. That:the glacial action,
which has left its marks on the whole surface of our country,
took place subsequent to this deposit is indicated by the fact
that the small lakes of northern Indiana are excavations in this
lower blue clay, made by undermining currents, beneath a dis-

_solving glacier. Indeed, Lake Michigan, at its southern ex-
tremity, rests on this clay and is excavated into it, to an un-
known depth. Another fact in relation to this lower drift
member, has its significance. At the bottom of this clay is
frequently found the remains of a cone-bearing forest, probably
cypress or hemlock. In this county, several wells that have
been dug to the bottom of this clay, have exposed logs, from
ten to fifteen inches in diameter, in & good state of preserva-
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vation. These are not broken nor crushed as they would have
been under the advancing march of a mountain of ice.

The problem of this lower blue clay is one that remains yet
to be solved. Indeed, its peculiar character and relations have
not been observed and studied, as yet, with sufficient care to
furnish reliable data for its solution. Morcover, the problem
is one involving many and peculiar difficulties, chiefly owing
to the absence of fossils of any description except the remains
of an ancient forest, above alluded to. This is not the place,
nor have we the time to discuss abstract scientific theories, but
we may be allowed to hint that if the Age of Ice was pre-
ceded by an upheaval elevating the ground about the Arctic
circle above the line of perpetual congelation, it would of
necessity involve a corresponding depression south of that up-
heaval, thus creating a great fresh-water inland sea. The
upheaval north and the depression here, though it may have
consumed years in its completion, would have caused torrents
of water, loaded with sediment, to rush in and fill up the con-
stantly increasing depression. This sediment, as the waters
became quiet, would be slowly precipitated. The evidence that
these waters were originally charged with sulphurous gases
from volcanic agencies, is preserved in the sulphur now com-
bined with iron, giving color to the clay. This will account
for the absence of life in this inland sea till the sediment was
entirely deposited; after that the increasing cold would seal it
over with an impervious crust of ice which would cut off access
to the air and forbid the existence of life. At the close of the
Tce age, when these conditions were reversed by the sinking of
the northern elevation and the rising of the bed of the fresh-
water sea, as well as by the dissolving of the mountains of ice,
torrents of water would rush over the southern plains to the
Gulf of Mexico, leaving the marks of denudation on the hills
of Kentucky, Tennessee and Alabama, that are now so plainly
visible, and furnishing much of the material that now forms
the delta of the Mississippi.

But apart from theories and speculations, this clay serves
several practical purposes which are of great economical value.
When exposed to the atmnospheric agencies for a few years it
undergoes important chemical changes which make it the basis
of a very productive soil. The action of frost breaks down and
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destroys its adhesive quality, and it becomes a fine mass of "

crumbling, porous earth. The action of the oxygen of the air
<converts the sulphur into an acid, which, seizing on the potash
and lime present, converts them into slowly soluble salts of
these bases which furnish important mineral elements of fer-
tility for years of cropping, needing only organic matter to
make it available for immediate use. The fineness of the ma-
terial makes it an excellent absorbent, and as such it might be
profitably used in composting manures, retaining the ammonia
as a sulphate.

But the practical importance of this bed of clay is that it
acts us a filter, securing an inexhaustible supply of very pure
water in the gravel and bowlders beneath it. In a country as
level as Marion county is, and as productive of vegetation, the
surface water must become charged with organic matter, which
‘the porous upper beds of soil, clay and sand but imperfectly
arrest, so that the water furnished by superficial springs and
shallow wells, is seldom so free from organic matter as to make
it fit for domestic uses. These soluble organic impurities are
always increased in the vicinity of inhabited houses, and of
stables and barns in use. They are not only increased in quan-
tity, but intensified in their objectionable qualities by a large in-
crease of animal matter, from unavoidable accumulation of ex-
crementitious substances. The surface water, from rains and
melting snows, is rapidly absorbed by the porous loam, and the
facility with which it reaches a tile drain, three or four feet
from the surface, suggests the possibility that it may contami-
nate the water of a well even twenty feet deep; and an analysis
too often confirms this unpleasant suspicion. If this be true of
country places, where farm houses are far apart, how shall we
. escape the contamination of our superficial wells in a city sit-
uated as Indianapolis is? As yet our population is not suffi-
ciently dense to greatly impair the health of the city from this
cause; but the supply of potable water is the great sanitary
problem, not only of this and other cities, but of all the country
located on this loose, porous, drift soil. Fortunately, the solu-
tion of this problem is found in the reservoir of filtered water
held in the bed of gravel and bowlders lying below this perfect
filter of blue clay. We may not know how that clay came
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there, but we can know what beneficent purpose it serves. The
water from this source is practically free from organic matter,
but always contains iron in suflicient quantity to be perceptible
by the taste, and to tinge vessels red that are used to contain
it. This is a characteristic mark by which this lower water can
be distinguished wherever found. The general dip of the un-
derlying rock of this county being westward, and the blue
clay being impervious, except by slow filtration, it follows that
the lower water will rise to the level of its outlet, wherever that
may be. The result of this is, that where natural fissures oc-
cur in the clay the water rises, and often overflows in natural
artesian wells, that are known by the characteristic tinge which
the water, in time, gives to everything it comes in contact with.
These springs are constant in the quantity, quality and temper-
ature of the water discharged. There are a number of these
springs in Marion county, several of which are quite noted. As
specimens of this class, we may name the Minnewa Spring,
one and one-half miles northeast of the village of Lawrence,
and the Fair-ground Spring, on the farm of John Brown, half
a mile northwest of that village. These rise perpendicularly
through the blue clay to the surface, where it is one hundred
and eighty feet above the water in White river, at Indianapolis.
A noted spring of this character breaks through the blue clay,
at the foot of the river hill, on the farm of the late Demas
MecFarland, about a mile southwest of Maywood. But, perhaps,
the largest of these springs in the county is on the farm of
Fielding Becler, on the Vincennes railroad, two miles from this
city. It forms a wet prairie, or marsh, of several acres, from
which, by ditching, a large stream of water is made to flow.
These are generally, but improperly, known as Sulphur Springs.

This lower fountain has been reached by tube wells in a num-
ber of places in this city, and its immediate vicinity, which not
only tests the quality of this water and its abundant supply, but
gives us an opportunity to study the arrangement and relation
of the different members of the drift formation in this county.
We subjoin a few sections obtained from these borings:




GEOLOGICAL SURVEY OF MARION COUNTY. 91

1.—At Butler University, Irvington.
Above Indianapolis 119 fect.

Yellow clay and loam.....cocovuieuvininiiniiiiiiiiiiiiiiinnenns 18'ft.
Blue clay..ccoeevieuiinnennnns eeeeeieretae et eaereeaaeenaes 18
Quicksand (Water)........oouiiiiiiiiiniiii 4
Blue clay.............. Mereeratirstierententiaiiatitteatennesrasrnenares 60
Coarse gravel (Water)......ccoueeivviiiiiiiiiiiiiiiiiniinn.. - 8
Total.ccoeees erriiiieiii 108 ft

Herc the water rose to the quicksand, forty feet from the
surface.

2.—O0n the Carter Farm.

Section 14, range 8, township 16.

Loam and yellow clay, with- occasional bowlders........... 20 ft.

Band (Water) .....icoiiiiiiiiiei s 2

Blue clay, with gravel below (water).........coovveiiuniannnes 60
Total..coviiiiaiiiieiiiniiiiiri e 2 ft.

Woater rises within twenty feet of the surface. This well is
about ninety feet above low water.in White river, opposite this
point.

8.— Well at Brightwood.
Eighty-three feet above Union Depot.

Loam and yellow clay.....ccocouiviiiiiiiiiiiiiiiiiiniiinenennnn, 22 ft.
Sand (Water)..ccioeeeiiiiiiiiinii 2
Blue clay.......... tetatieeestatess censesasesnsitnestanaratarresssncane 36
Fine sand (water)......ccoeeuvnennnnn. e s 8
Blue clay....ccovoiiiiiniiriiiiiinn e 40
Coarse gravel......ccociviviiiiiiiiiiiiiiiiiiiiiienie, 4
Total..cvieriiiiiii e 107 ft.

Water risilig within twenty-five feet of surfice.
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4.— Well in Garfield Park, City.

Loam and yellow clay, with occasional bowlders.......... - 18 ft.
Band (Water)....occceeiiiiiiiiiiiiniiiiieiiiii e, "2
Blue clay .o 60
Gravel (Water)........ovuviiiiiiieniiiciiiiiiiitenececeniencenne 2

Total.cooeeiniiiiiieiiniir e 82 ft.

Water rises within eight feet of surface.

5.— Well in University Park, Cﬁy.

OB cccveieeeniiiieeieiteecieeirecnsrnrecssssenosnsencnsencocnscncens 3 ft.
Gravel t0 WALET...coeitiiiieiiieiirieeieirenreecaseeereccansencacs 17
Gravel beloWw Water......ccvveetieieeiiieriecveeecrnseanensennnns 20
Blue clay....c.ouuiviiiiiiiiiiiiiinr e 25
Coarse gravel....c.ccoiiiiniiiiiiiiiiiiiii e 2
Total coeneeriniiiieiiiiiiiiceieecracnsensesesencnncacnsnncnnns 67 ft.

Water rising within twenty feet of surface.

6.— Well at the Junction of St. Clair and Alabama Streets.

Loam and clay.....c..oveeiiiivnininiiiininininininnns ferreeinssisans "4t
Gravel t0 Water......ooeeiiiviiiiiiiiiiieiir e 16
Gravel below water........cccooiiiiiiiiiiiiiiiiin 18
Blue elay ... coveiiniiiiiiiii e 19
Quicksand (Water).....oiecveiueiiiiiiiiiiiiiiiiiinieieeienns 4
Blue clay...ccoveieiiiiiiiiiiiiiiiiiiii 14
Coarse gravel .......cccooviiiiniiiiiiii i 2

Total coevnnerniiniiiieiin 77 ft

Water rising within twenty-four feet of surface.
7.—Well in Circle Park, City.

Gravel and sand (upper water)....cco..vevennninininiannen., 61 ft.
Blue clay........ et ieeeteireirereteareeitaearerrasaraeresarnnnnsnass 9
Flint conglomerate........ccoceeuiiieiiinieniniiiiiniiniiiiiennnnnn, 2
Coarse gravel (lower water)........coovveciuneiniinnniiinnnnn, 16

7 PR 88 ft.

Note.—This ¢ Flint conglomerate” consigted of Siliceous peb-
bles, or fragments of chert, cemented with lime.
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8.— Well at the Postoffice.

Gravel to the upper water..........oooiiiiiiiinenenineenne, 21 ft.
Gravel in Water...ooiviiiiiiiii 35
Blue clay..coc.coviviiiiiiiii e 8
Lower gravel (water)...c.cccooviiiiiiiniiiiiiinniiininiiniennn, 13
5] 7Y U 7 ft.

For these well sections we are indebted to Mr. R. R. Rouse, of
this city, who is engaged in the business of making tubed wells.

We took the following section of an exposed bluff on Fall
creek, at the mill-dam, half a mile above Millersville:

Boil and subsoil.......c.ovvviiiiiiiiiiiiii 4 ft.
Yellow clay..coooviieiiieiinniiiiiiiiiiiiiin e ineenans 5
Band parting.........ceceeeenenns et e e s enaee s 1
Yellow clay, streaked with blue..........ccoeviiinirinnnnnn. 10
Pale yellow clay.....ccccooviiniiiiiiiiiiiiiiiiiiiiiiennn, 16
‘Compact dark blue clay to the water line.................... 8
Total.cconiiiriiiiii 44 ft.

How far the blue clay extends below the bed of the creek we
have no means of knowing, as no borings have been made in the
vicinity, and the creek no where in this county cuts through
the clay to the rock in place.

Beveral fine exposures of this lower clay occur in the bluffs
on the western side of White river, between Broad Ripple and
Indianapolis, which afford an excellent opportunity for study-
ing the character of this formation. The lines of deposition are,
in places, well marked, but the entire absence of fossils is the
most noticeable feature; for the material is well calculated to pre-
serve organic remains. At one point in section 15, township 16,
range 8, sixty feet of this clay is exposed, and yet it extends
under the bed of the river indefinitely. Returning to the re-
lation of the lower blue clay to the water supply of Marion
county in general, and of the city of Indianapolis in particular,
it is well to note the fact that the reservoir of water which
this impervious bed of clay holds in place in the bowlders below
it, has no outlet, except as it rises to the surface through fissures
in the clay, and, therefore, can never be exhausted by natural
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drainage. To procure it for domestic use it will be necessary
to carefully exclude the surfuce water. To do this requires a
tube passed so tightly through the clay as to admit of no trans-
mission of water around it.

The location of Indianapolis—its constantly incr‘easing rail-
road facilitics, its inexhaustible supply of coal at a convenicnt
distance, the near vicinity of great forests of hard wood, and
its casy access to the raw material, marks it as a great manu-
facturing center, at mo very distant period in the future. A
supply of water for steam purposes, that shall be of easy nccess,
constant and unfailing, is an indispensable requisite to this con-
sumation; and this we have under every acre of land in Marion
county. If the city can be supplied with river water, puritied
by filtration so as to make it potable, it is well; but tho pop-
ulation will always have an alternative in the easy access to
this lower fountain by tubed wells. Before dismissing this sub-
ject, it is well to say that in the clay sectious of this county,
which embrace all the table lands, there are many places where
the upper bed of water-bearing sand is from twenty-five to
thirty fect below the surface, and the clay above it is hard and
compact. Ilere a tubed well will supply water of a fair degree
of purity; butin anopen well it is almost impossible to exclude
surface-water when the soil becomes saturated. It will leak in
and pass down behind the wall unobserved.

Marion county has no mineral wealth, but in its

CHARACTER OF SOIL

It has the potency and pledge of inexhaustible wealth, Our
glacial drift furnishes the material for a soil that answers every
agricultural demand. Being formed by the decomposition of
almost cvery variety of rock, it holds the elements of all in
such u state of fine division as to give it excellent absorbant
properties, and enable it to retain whatever artificial fertilizers
may be added. In its naturzl-state the soil of Marion county,
generally, has but one prominent defect; the very fine material
of which it is made, lying so nearly level, becomes readily sat-
urated with water, and having no means of exit beneath, ex-
- cept by slow percolation through the clay, the water is long:
retained. This necessitates the escape ot a great part of it by
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evaporation from the surface, and this, especially in the spring,
arrests the warming of the soil and postpones the early prepar-
ation of it for the summer crop. This saturation has, also, an
unfavorable effect on the vegetable matter in the soil, excluding
it from free contact with the air,-and thus arresting its rapid
decomposition, and often converting it into humic acid, a chem-
ical compound really injurious to crops. In the alluvial, or
bottom lands, and in the terrace, or second bottom formations,
this objection is relieved by a stratum of gravel or coarse sand
a few feet below the surface, which rapidly transmits the water
downward aund relieves the saturated surface soil. The same
eftect is produced on the clay uplands by a system of tile drain-
age. Well-burnt tiles, of proper capacity to carry oft the
redundant water, sunk to the depth of three or four feet, in
lines sixty feet apart, with a good outlet secured, will place
even the most tenacious clay soil in a condition very much re-
sembling bottom lands. Indeced, in some respects, well-drained
upland is to be preferred to bottom land, as it is not so liable
to injury from drouth, and it retains manures much better.
The process of tile-draining the level clay lands of Marion
county is progressing rapidly, and in a few years the whole
county will present a plain of unsurpassed fertility.

WATER-COURSES.

White river has a course of twenty-two miles, on a direct
line from its point of entry into the county to its place of exit,
but following the meanders of the stream, the distance will be
some ten miles greater. By an act of Congress, this stream was
declared “navigable” to a point ten miles above the northern
line of Marion county. When the white man first built his
cabin here, White river was fordable but at a few points in the
county, and that only for a short period in the autumn. But,
with the change of the country from forests to cultivated fields,
the river and its tributaries have undergone a corresponding
change. Without assuming that there has been any material
decrease in the rainfall, the streams have shrunk in their di-
mensions till the “navigable river” of the Congress of 1819,
has become a mere rivulet a good portion of the year; and its
tributaries, Fall creek and Eagle creek, from being mill
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streams, furnishing ample power for propelling all needed ma-
chinery the year ‘round, are now so low during the summer
and fall months. as to lose most of their value as mill streams.
This shrinkage must be referred to several causes: First, clear-
ing away the forest has greatly increased the evaporation, and
a much larger per cent. of the rainfall now goes back into the
atmosphere than formerly; second, the streams have been
cleared of driftwood and other obstructions,so that the current
is more rapid; third, ponds and marshes have been drained, so
that these reservoirs, which formerly discharged their stored
waters slowly for the whole year, now empty themselves at
once, leaving no summer supply ; fourth, the tile drainage ot a
wide extent of country is operating to dry up many of the su-
perficial springs that furnished a summer supply to many
brooks and rivulets that were feeders to the larger streams.
These causes, operating together, give us more water in our
winter and spring freshets, and reduce our streams correspond-
ingly during the dry season.

Though the immediate bed of the principal streams of this
county is composed of small bowlders, water-worn pebbles and .
sand, yet, but a foot below, these will be found resting on the
blue clay, which is nearly impervious, so that there is but little
loss to our streams by absorption. Though the country is com-
paratively level, yet the current of our streams is quite rapid.
Counting the length of White river on a straight line through
the county, it has a descent of nearly two feet per mile, and the
fall of Eagle creek and Fall creek exceeds this. If it were not
for the tortuous course of these streamns they would be torrents.
This, however, retards the current considerably, especially in
White river, south of Indianapolis.

ARCHZOLOGY.

We discovered no mounds n:)r earth-works indicating the
residence of a prehistoric race in the territory now comprised
in Marion county, though flint arrow heads, stone hatchets,
chisels, and other tools of tke ancient Stone age, are frequently
found in the surface soil. This is especially the case in the
southern part of the county, in the neighborhood of Glen’s
Valley. Many of these stone implements, or ornaments, are
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made of talcose slate, a rock not found nearer to this locality
than the Cumberland mountains, or the regions of Lake Su-
perior, and many of these are of curious form, and if of use,
we have not been able to discover what that use was.

The Delaware Indians had two towns in this county when
first visited by the white man.  The largest and most important
of these was located on the high bluft’ west of White river, the
town being divided by the line now separating Johnson and
Marion counties. The inhabitants cultivated an island of some
two hundred acres, immediately east of the town. This town
was the residence of the Delaware chief, Big ‘Fire, who was
known as a firm friend of Governor Harrison and the white
pioneers of this territory. Indeed, it was a dispute about the
right of Big Fire to sell to the General Government a strip
of land south of a line known, in early days, as ‘the Boun-
dary, that led to the hostility of the Miami and Shawnee In-
dians in 1811. It was this White river town that the Madison
Rangers destroyed, in the fall of 1812, in revenge for the

~massacre of Pigeon Roost, in Scott county, perpetrated by a
band of Shawnee warriors. This sad and unfortunate mistake
in not discriminating between the innocent and the guilty, cost
Governor Harrison no little trouble in convincing Big Fire that
it was a mistake of the Rangers, to be attributed to their ignor-
ance of the geography of the country. But few marks remain
to identity the spot.where once stood the most populous of the
Delaware towns.

The other Indian village was located in the great bend on
the east side of White river, in section 20, range 4, township 17.
The location of the village, and the chief part of its cultivated
ground, i8 now a forest of sixty years growth, and nothing but
the tradition of the “Old Settlers™ fixes the location of the
town. A large spring breaks out at the foot of a hill bordering
a piece ot elevated bottom land, from eighty to oue hundred
rods wide. Around this spring the wigwams were built, and
on the bottomn land the squaws cultivated the corn, beans and
pumpkins that served as a relish to the venison of the hunter.
Near the river is an ancient cemetery, where the bones of many
generations of hunters and warriors repose, except when the
river encroaches on their resting place and exposes their re-

7 Geor.
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mains, which it frequently does. Last spring a freshet un-
covered several pits. or ovens, excavated in & very compact clay,
near this burying ground. They were about thirty inches in
diameter and about the same depth. They had been burned
till the inner surface was as hard as a brick. At the bottom of”
these pits were found coals and ashes, and around them were
several fragments of pottery. This was probably a very old
town.

NATURAL HISTORY.

The Botany of Marion county presents nothing peculiar. It
was originally covered with a heavy forest of hard wood, among
which not a single evergreen was found. On the undulating
uplands the prevailing species were the Sugar Maple; White,
or Gray Ash; Blue Ash; Black Walnut; Red Beech; Butter-
nut; White Oak; Poplar, (L. Tulipifera); Wild Cherry, ete.
On the flat uplands the timber consisted chiefly of Bur Oak;
White Elm; Shellbark Hickory; White Beech; Water Ash;
Red, or SBoft Maple, etc. The alluvial and terrace lands (tirst
and second bottoms) were covered with large trees of Black
Walnut; Blue Ash; lHackberry; Buckeye; Sycamore; with
abundance of grape vines, which often climbed to the top of
the tallest trees. Beneath these forests there grew a dense
mass of shrubbery, consisting chiefly of Spicewood; Paw-paw;
Waahoo; Black Ilaw; Leatherwood; Prickly Ash, ete. In
every place where the forest and shrubbery were sufliciently
open to admit a glimpse of sunshine, the ground was covered
with nettles, matted together with pea vines. Such was the
primitive condition of this county when the “ Red Man” hunted
the deer here; but it is remembered only by a few surviving
pioneers. The forests have dwindled down to a few patches of
woodland, surrounded by .cultivated fields; the undergrowth
has entirely disappeared, and the nettles and pea-vines are
botanical curiosities. A few spoats have been preserved in their
primitive wildness by those who love to remember the scenes
of pioneer life, but even these will soon disappear.

Marion county once abounded in wild game, and the streams
were well stocked with fish of all the varieties usually found in
western waters. The Black Bear, the Gray and Black Wolf,
Buffalo, the Deer, Raccoon, Fox, Gray and Fox-Squirrels, ete.
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‘Wild Turkeys and Pheasants were abundant, and the woods
were vocal with the songs of birds. It wasindeed the paradise
of hunters—but all these have disappeared; a few timid quails
only, lead a precarious life, protected by stringent laws and the
vigilance of farmers. The birds of song are nearly extermi-
nated and their mellow notes superseded by the harsh screak of
the English sparrow. The abundance of fish, for which White
river and its tributaries were once noted, has greatly dimin-
ished, and would, perhaps, have entirely disappeared but for
the protection of law and the watchful care of citizens who are
personally interested in the enforcement of these laws.

We subjoin the following ideal section of the geology of
Marion county, drawn from natural sections, borings and exca-
vations made in various parts of the county. Beginning with
the most recent formations, we have—

Transported Material.

1. Alluvium, or bottom land................... from 10 to 20 feet.
2." Terrace formations, gravel and sand.....from 50 to 100 feet.
8. True bowlder clay (glacial).................. from 40 to 110 feet.
4. Blue sedimentary clay and sand........... from 20 to 120 feet.
6. Bowlders and gravel ...........ccovuiiiiaiis from 5 to 15 feet.
Rock in Place.
6. Knob sandstone (Carboniferous).......... .......c...cc.. 25 feet.
7. Genessee Slate (Devonian)........cooveuviiiiiiiiininnnnn, 80 feet.
8. Corniferous limestone (Devonian)........ceeuieeinniinis 50.feet.

The Cornjferous limestone has been penetrated 50 feet, but
its entire thickness at this point is undetermined, as its eastern
out-crop is concealed by the heavy drift deposit. Numbers 1, 2,
6 and 7 underlie only portions of the county; the other mem-
bers are general in their distribution.



GEOLOGY OF DECATUR COUNTY.

By MOSES M. ELROD, M. D.

Decutur county lies in the southeast central part of the State.
Greensburg, the county seat, is forty-seven miles southeast from
Indianapolis, and sixty-eight miles from Cincinnati, on the
main stem of the Cincinnati, Indianapolis, St. Louis & Chicago
railway. The county is of an irregular shape, measuring
twenty-two miles in greatest length north and south, and
twenty-one miles in greatest width east and west, and has an
area of 231,671 acres. It is bounded on the north by Rush, on
the east by Franklin, on the south by Ripley and Jennings,
and on the west by Bartholomew and Shelby counties.

‘The territory of which the county is composed was purchased
by the government trom the Delaware Indians at the treaty of’
St. Mary’s, January 15, 1819, but was not surveyed and offered
for sale to settlers till 1820. The first iand patent issued from
the Brookville, Indiana, land office for lands in Decatur county,
bears date of October 8, 1820, and was granted to John Shel-
horn for what is still known as the Shelhorn homestead, be-
tween Little and Big Flat Rock creeks, in Adams gownship.

The county was organized pursuant to an act of the Legisla-
ture, passed at the session of 1821-1822: prior to this time it
formed a part of Delaware county.

The Cincinnati, Indianapolis, St. Louis & Chicago railway
crosses the county from the east to the northwest ; the Vernon,
Greensburg & Rushville railroad through the ceutral part, from
south to north, and the west by the Columbus, Hope & Greens-
burg road. The county is well supplied with good pikes; the
county seat has six, radiating tfrom that center. Many of the
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township roads are graveled and in excellent repair, afford-
ing splendid drives through fine farms and beautiful pasture
lands.

Greensburg, with a populatlon of about 4,000 inhabitants, is
one of the handsomest cities in the State, noted for its health-
fulness, wealth, intelligence, and the literary taste of its citizens.
Many of its streets are thickly bordered with the most beauti-
ful of all our native forest trees, the white and sugar maple,
trees that are beautiful in blossom, beautiful in full, dark sum-
mer leaf, and resplendent in russet and gold when touched by
the icy finger of autumn.

St. Paul, Clarksburg, Adams, \Vestport Millhousen, Sardinia.
and Milford are thriving and pretty towns of 600 to 200 in-
habitants. Kingston, New Point, McCoy, Rossburg, Mechanics-
burg, Pennington, Smyrna, Waynesburg and Alert are smaller
but enterprising villages. Nearly all the towns of the county
are noted for their excellent public school buildings, a sure in-
dex of the intelligence and morality of the people.

TOPOGRAPHY.
TABLE OF ALTITUDES, DECATUR COUNTY.

Vernon, (Greensburg & Rushville Railroud, South of Greensburg.

t

W @
T §
Eo S8
:é POINTS AT WHICH THE ELEVATIONS WERFE TAKEN. ﬁg
- ©
£ £°
! .
! Greensburg depot, C,I,St. LL&C.RR. ... . ... ... 954.00
}  Junction of C., St I.&C. R. R,and V,G. & R.R.R. . . 939.00
1.7 | Muddy Fork of Sand Creek bn(ige ............. 908.00
i Bottom of stream . . . . . . . . . .. ... ... 894.00
7.2 HoraceStation . . . . . . . . . . . . . .. 868.05
89 Lett'sCormer . . . . . . . . . . . ..o e e 891.05
1314 | Westport . . . . . . . . .. ..o 801.06
15.14 | Sardinia Crossing - . . -« .« ..o o e 770.05
19.74 1 Brewersville bridge, Big Sand ¢reek . . . . . . . . .. oL 695,05
Bottom of stream . . . . . . . . . . o o 40w e e e 643%5
958 | North Vernon at O, & M. R. R. Crossing . . . . . . . . . .. 721.08
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Vernon, Greensburg & Rushville Ratlroad, North from Greenshurg.

B8 2

&2 2s

PE POINTS AT WHICH THE ELEVATIONS WERE TAKEN. ﬁg

=2 . ©5

L =

.50 | Junctionof C, I, 8t. L.&C.R. R, with V,G.R R R. . . .| 939.00
6.8 | Sandusky Station. . . . . . . ... L0000 939.00
7.0 | CliftyCreek bridge. . . . . . . . . ... ... ... ... 934.00

Bottom of stream . . . . . . .. e e e e e e e e e e 904.00
8.8 | Williamstown, county line . . . . . .. .. ... .. ... 954.05

11.7 | Little Flat Rock Creek bridge. . . . . . . .. . .. .. .| 9568.00
Bottom of stream . . . . . . . .. ... .. ... .. 935.00

M8 | Milroy . . . . . . . o st s e e e e 963.00

168 | Benmetts . . . . . . . . . .0 i i e e e e e 982.07

190 | Big Flat Rock bridge. . . . . . . . . ... ... ... .. 951.05

19.6 | Rushville junction with Cambridge branch J., M. & L. R. R . .| 955.06

Columbus, Hope & Greensburg Railroad.
.50 | Junctionof C,I,8t. L.&C. R.R.and C, H. &G.R. R. . . .| 930.00

104 | CliftyCreck bridge. . . . . . . . . . . .. ... ... .. 765.06
Bottom of stream . . . . .. .............. 720.05

127 | DuckCreek bridge. . . . . . . . . . .. ... .0 768.03
Bottomof stream . . . . . . . .. .. ... 723.03

162 | Hope. . . . . .. T T S 787.04

26.6 | Columbus, West end of Water street. . . . . . . ... ... 629.01

Points on C, I. &. L. & C. R. R., in Decatur County.

100 | 8t. Paul. . . . ... ... ... e e e e e 864.00
FlatRockbed. . . . . . . . . ... .. . ... .. .. 792.00
CliftyCreek bed . . . . . . . ... ... ... .. 860.00

60| Adams . . . . . . L L. e e e e e e e e 892.00
Greensburg . .*. . . . . ... L0 o0 L.l 954.00
SandCreek bed . . . . . . . .. ... ... ... ... 939.00

30 | McCoy's. . . . « . v v i e e e e e 1,039.00

6.0 | Smith’s Crossing. . . . . . . . . .. .. ... ...... 1,016.00

80! NewPoint. . . . ... ... ... ... .. ... 998.00

Other Doints in the County.
Harris City, end of switchatquarry . . . . . . . . .. ... 854.00
Summit between S8and creek and Salt creek—old survey of Law-
renceburg & Indianapolis Railroad, 1835 . . . . . . . . . 1,079.00
Summit of divide at Clarksburg. . . . . . . . . e e 1,034.00
Top of Lower Silurian at Rossburg . . . . . . . . .. . .. 953.00

® Top of Lower 8ilurian below Harris City . . . . . . . . .. 834.00

Top of Lower Silurian at Douglas Hole, Clifty creek . . . . . 884.00
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The summit between S8and creek and Salt creek, on the line
of the preliminary survey of the Lawrenceburg and Indiana-
polis railroad, made in 1835, as given above, 1,079 feet, is the
highest point yet determined in Southeastern Indiana. Mec-
Coy’s, on the present line of railroad, is the highest point on
that road, and is thirty feet higher than Pierceville,on the 0. &
M. R.R. Through the county east of Greensburg, runs the
divide that determines the natural drainage of the country to
the east into White Water, and west into East White river.
From the dividing ridge the lands fall away to a lower level, as
they near the county lines; but in a much more marked degree
on the southwest and west. Taking the summit above referred
to as 1,079 feet above tide level, for comparison, Sardinia cross-
ing 18 seen to be 801 feet lower; the Clifty creek bridge, on the
C.H. & G. R.R.,is 814 feet lower; St. Paul, 215 feet lower; and
Williamstown, at the county line, 125 feet lower. Notwith-
standing the great difference in the level of these points, the
change from one to the other is so gradual as scarcely to be
noticed by the casual observer, and taking the county as a
whole it may be designated as “upland.” The surface of the
country is undulating, broken on the creek banks by bluffs that
arc usually covered with clay and gravel. The creek beds, first
and second bottoms, are lower than the general level of the
country, and their bluffs mark the limits of the ancient river
beds. The bluffs are usually spoken of as hills, but, in the sense
of an elevation above the general level, the use of the term
hill is inapplicable. On Salt creek, Cobbs’ Fork, Sand creck,
Clifty creek, and tributary branches about Newburg and Flat
Rock, near the boundary lines of the county, the creck bluffs
are much higher than in the interior. The wbite clay lands of
the east and southeast part of the county are “upland flats,”
in many places too level for efficient natural drainage. True
hills, or rather, low elevations above the common level, are
found in parts of Jackson township.

DRAINAGE.

As indicated abové, the dividing ridge of the eastern part of
the county determines its drainage, and the course of its creeks
and the falling away of the general level of the country deter-
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mines their velocity. From the bridge on the C., 1., St. L. & C.
R. R., over Sand creek to Brewersville, a distance of twenty-five
miles, the creek has a fall of 296 feet, an average of about twelve
feet to the mile. From Adams to the C., H. & G. R. R. bridge,
Clifty creek has a fall of 140 feet in ten miles, fourteen feet to the
mile. The “flat lands” north of New Point are drained by
Salt ¢reek and its branches, that flows south; thence northeast
through Franklin county. into White Water; those south of
New Point, by Laughery creek. that joins the Ohio below Au-
rora, and the northern headwater branches of the Muscatatuck
river. Through Sand creek and its branches, Rocky creek,
Painter creek, Cobb’s Fork, Muddy Fork, Millstone, Wyanouse,
and others of less note, the drainage of the central and south-
west part of the county is effected. Clifty creek and tributa-
ries, North, South and Middle Forks, and Fall Fork, are the
principal creeks of the west. From a study of the map it is
seen that Decatur county is well supplied with creeks that have
their origin within its limits, and owing to the topography of
the country, flow to the east, south and west, and for the same
reason is not traversed by any important stream that deserves
the name of' a river, except it be Flat Rock, that cuts through
Adams township in the northwest corner of the county. As
would naturally be expected, the streams of the central and
northern part of the county have low banks that do not cut
through the gravel and clay, but grow deeper and rocky as they
cross the county lines. The bed of Flat Rock is seen by rail-
road elevations to bhe seventy-two feet below the level of St.
Paul; Clifty creek, thirty-two tect below Adams, and forty-five
feet below the bridge of (., H. & G. R. R.  To the rule of the
gradual increase of the height of the banks and bluffs of the
‘creek, there is a marked exception in the ease of Salt creck
that reaches down to the Lower Siluvian shales and soft lime-
stones, cutting deep and abrupt gorges for its passage.
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PALAZOIC GEOLOGY.

DIP.

The junction of the Lower and Upper Silurian, Iludson
River and Clinton groups, is a well-marked and easily recog-
nized horizon, and advantage has been taken of this fact to de-
termiune the altitude of three points in the county for compar-
ison. These determinations have been made with a reasonable
degree of accuracy, by connecting the points selected with the
adjoining railroad elevation. Especially may those at Rossburg
and Harris City be relied on as correct. The junction of the
two groups at Rossburg was found to be 953 feet above the
ocean; Harris City, 834 feet, and that at Douglas Hole, on
Clifty creek, near Sandusky, 884 feet. The average of the alti- .
tude is 890 feet, which gives a difference of twenty-five feet
when compared with 915 feet, the average of thirteen determi-
nations made by Prof. Orton,* in Montgomery, Preble, Miami,
Clark, Greene and Warren counties, Ohio, low water in the
Ohio river, at Cincinnati, being assumed at 410 feet above the
sea level. Omitting the observation at Harris City, that is evi-
dently shown to be below the general level of the Cincinnati -
" Lower Silurian arch, by the dip of the overlying Niagara group
limestone, the average of the two remaining points, Rossburg
and Douglas Hole, is 908 feet, a difference of seven feet less
than that of Ohio; and I have no doubt but the Douglas Hole
should be also omltted as not being an exposure of the top of
the plain of the arch, but of the slope on the west side. The
divide that runs northeast from McCoy’s Station, through
Kingston and Clarksburg, is probably the western crest of
the Lower Silurian upheaval. This being the fact, Rossburg
falls within the plain, and does not show any appreciable dip
to the west of the top of the Hudson River group, from the
vicinity of Dayton, Ohio, to the east side of Decatur county.
On the contrary, it has a greater altitude than the average of
those of Ohio, but not greater than the average of the six

* Geological Survey of Ohio. Geology, vol. 1, p. 411, et seq.
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highest points. At Hollinsbe’s quarry, just west of Rossburg,
the exposed surface of the Niagara flags has a decided dip to
the northeast, but this is probably local.

Estimates of the dip of the Niagara group have been made
by taking the junction of the top of the limestone with the
calcareous Waldron shale as the horizon. Measurements show
the base of the Waldron shale at the Clifty creek V., G. & R.
R. R. bridge to be 20 fect above the bottom of the stream,
which, reduced to the railroad level, is 924 feet above the
ocean. The same process shows the shale under the St. Paul
bridge over Flat Rock to be 819 feet; the difference in the level.
is 105 feet, the distance 8 miles due west, and the dip over 13
feet to the mile. From the V., G. & R. R. R. bridge, mentioned
above, to the C., H. & G. R. R. bridge over Clifty creek is 13
miles southwest, the difference in elevation is 187 feet, and the
dip over 14 fecet to the mile. From these and other observa-

. tions it is probable that the greatest dip is to the southwest, at
about 15 feet to the mile.

CONNECTED SECTION.

The following general section shows the average thickness
of the strata of clay, gravel and rock exposed in the county
brought together in one ideal view.

General Section of Decatur County.
QUARTERNARY AGE.

TRECENt PELIOA.ceeerrisenrerererrsierareneeersniisnreereensensnnnesss 8 ft.
Drift period...cecevevirieiiiiiiiiiiiiiiiiieiiioin 40

DEVONIAN AGE.
CORNIFEROUS GROUP.

Blue crystalline, North Vernon quarry stone, wanting.. 00 ft.
Gray limestone, Middle Corniferous........ cheerseconssnennine 6
Magunesian limestone, Lower Corniferous...........c.c.ueuee 85
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UPPER SILURIAN PERIOD.

NIAGARA GROUP.

Calcareous shale, Waldron fossil bed............covvevennen., 6 ft.
Chert, rubble and flag .........covcvriiiiniiininiiiinniinn veeres 15
Drab quarry stone.........oceevvviiinnieiiiiiinininenneienn, 25
Lower Niagara shale, flag and marl..............c........... 10

CLINTON GROUP.

Calcareous sand-rock and flag.....cocoevuveniininiiiiniiiiiii, 8 ft.

LOWER SILURIAN PERIOD.
HUDSON RIVER GROUP.

Limestone, shale and marl.......c..coceiiiiiiiinine iviinennn, 26 ft.

Total...coeeeeiireerieiireieienieeenienrrnrenacenns [ 178 ft..

LOWER SILURIAN DIVISION.

. HUDSON RIVER GROUP.

The top members of this group outcrop in the bed of Sand
creek, from Parker’s mill, southeast of southeast, section 32,
township 10, range 9 south, to the Jennings county line, ex-
cept where covered by sand and gravel; on Painter creek, be-
low the Boicourt .Brothers’ quarry, 2long the lower course of
Rocky creek, in the bed of the North Fork of the Muscatatuck
and Squaw creeks, near the Ripley county line, and on Salt
creek and its branches. At no point in the county is the Hud-
son River group the surface stone of the general level of the
country, but it is not buried very much below the common level
on the boundary line east of Sand creek and on the Franklin
county line. It is the outcropping fringe or border on the south
and east of the more elevated and central parts of the county.
Fossils found in the gravel and sand below the Douglas Hole,
on Clifty creek, and below the Picayune mills, at Downeyville,
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on Little Flat Rock, show that the water at these places reaches
down to the Lower Bilurian, and that the rocks of this age are
not far below the surface on the north side of the county.

In lithological structure it is made up of buff, drab, blue or
greenish shale or marl, intercalated with a few strata of semi-
crystalline limestone, that seldom or never exceed six inches in
thickness. In proportion, the limestone exceeds the shale and
marl combined, but on account of frequent vertical fissures is
of very little or no economic value. Where exposed, the marl
and soft shales weather to sticky, unctuous clay, leaving the
bands of limestone unsupported, that drop of their own weight,
and hence undermine the overhanging clift of the Niagara

Group.

UPPER SILURIAN DIVISION.

CLINTON U4ROUP.

At the basc of the Niagara Group, and underlying the Lower
Niagara shale, marl or flags, at all the outecrops seen in the
county where the Upper and Lower Silurian form a junction,
there is found a bed of calcareous sand-vock, or' shale, ranging
in thickness from six inches to three feet. “Where reduced to
a single stratum of a few inches in thickness, as is frequently
the case, to the unaided eye it has more the appearance of hard
blue sandstone, slightly weathered on the outside to an ochrey
color, than a limestone. Tested with mineral acids, the resi-
due, from five to ten per cent. of the whole 1nass, is found to
be silex. Examined with the microscope, the sand grains are
found to be worn and irregular in outline, unlike quartz crys-
‘tals. Where the beds are thicker and more shaley, as at Par-
ker’s mill, below Harris City, the formation has a much greater
proportion of sand, and the color varies to yellow or drab
throughout the whole stratum.

NTAGARA GRoOUP.

Underlying the building stone of this group-are frequently
seen thin strata of shale, flag, and thicker beds of marl that I
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have designated as the Lower Niagara shale, to distinguish it
trom thé Upper or Waldron shale. The intercalated flags of
the lower shale are of the same general appearance, bedding
and structure, as the overlying beds of Niagara stone. The
shale is found in thin strata of thinner laminw. . The marl,
where seen-in place or recently exposed, is blue; where weath-
ered, it breaks down into a very friable, fine clay that, dry, much
resembles an ash pile. These shales and marls, and, in fact,
all the shales of the county, whether Lower or Upper Silurian,
are generally called, by the quarrymen and others, soapstone;
but as the latter term has been applied by mineralogists to a
very diftferent stone, its use to indicate shale should be dropped;
and the same objection applies to the term slate. The Lower
Niagara shale ix seen in the outcrops on Salt creek and its
tributaries, and on Sand creek. These beds are not exposed on
Clifty ereek or Flat Rock, except, perhaps, in the Lowe quarry
at St. Paul.

The true Niagara building stone is not alone of interest as
forming nearly the whole of the surface rock immediately un-
derlying. the clay and gravel of the east half of the county,
but on account of its vast importance from an economic
point. The quarry stone is exposed in the banks ot Salt creek
and branches, north fork of the Muscatatuck, Squaw creck, and
Sand creek and all its tributaries, in the bed of Clifty creek
and in the banks and blutls of Flat Rock and Little Flat Rock
creck.  The best exposures of the main central beds are found
on Sand creek, Cobb’s Fork, Painter ¢reek, and Rocky branch,
embraced within a triangle formed by drawing a line trom
Greensburg to Millhousen; and from Greensburg to West-
port. At the quarry of the Greensburg Limestone Com-
pany, Harris City, twenty-four teet nine inches of' clear mer-
chantable stone is taken out, and about the same extent of
good stone is exposed at the quarry of Z. Boicourt on Sand
creek, near Westport. The main central beds arve free from
the overlying chert and rubble of the west side of the county.
The quarries of the east part of the county are opened at
the base, and those of the west part at the top of the forma-
tion. The quarries of Fugit, Salt creek, Marion and Sand
creek townships, are covered only by carth and gravel; those of
Adams, Clay and Clinton townships, except in the bends of the
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creek bottoms, by the base of the Corniferous group; the
thickness of the overlying Corniferous varies from a few inches
to more than thirty feet. Prof. Collett, in his report on Shelby
county, 1881, makes the thickness of the Niagara limestone in
Mr. Lowe’s St. Paul quarry, twenty-nine feet ten inches, and
my measurement just below the railroad bridge over Flat Rock,
one mile below Mr. Lowe’s, gives a thickness of twenty-seven
feet. In these two sections the top beds are respectively four-
teen and fifteen feet of chert and rubble.

I have estimated the thickness of the Niagara limestone at
forty feet; twenty-five feet of thisis clear quarry stone. Itis pro-
bable that the total thickness of the group grows less to the
northeast, near the top of the Lower Silurian Arch, and that
the thinning out is at the expense of the top, cherty member.

In physical appearance, the Niagara limestone has been de-
scribed as of a light blue, or light gray, drab and buff, or drab
and gray color. The best quarry stone is of a uniform drab,
or light blue. The drab colored stone weathers to a buff, and
exposed specimens of more than two inches in thickness, when
broken across, show a drab center. In chemical composition
it is a magnesian limestone, in which the precentage of car-
bonate of lime exceeds the carbonate of magnesia. With the
above is mixed a small per cent. of alumina, but not in propor-
tion to detract from its value in making a strong “hot” quick-
lime, and about five per cent. of insoluble silicates. Miner-
alogically it is a dolomite, semi-crystalline in structure. The
stratification is massive, the bedding even, thin to medium
heavy, and at a few places very heavy. The middle beds are
usually homageneous, the top beds mixed with nodules, and
bands of chert. In the stone south of Greensburg, about
twelve feet above the Lower Niagara shale, is found a very per-
sistent bed of stone, ranging from two to three feet in thick-
ness, that has, scattered through it or aggregated in the horizon-
tal seams, a few nodules of chert, but not in sufficient quantity
to impair its value for bridge building; all the other ledges are
free from flint. The thickest beds of massive stone are found
on Clifty creek, and at St. Paul; the thinnest beds on Little Flat
Rock, and the head waters of Clifty. Heavy beds are found at
all points, but not in such large proportion to the whole number
of strata. Where exposed and weathered, the outcrop presents
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a rough perpendicular wall of “cliff rock,” without any accum-
ulation of fallen fragments at the foot. The beholder is im-
pressed with the idea, and truly, that the rains and frosts of
many winters have done but little to destroy these foundations
of the cverlasting hills, ‘
The Upper Niagara shale bed, is the caleareous clay, shale
and thin strata of limestone overlying the quarry stone, and -
closing the Niagara period and group. The greater per cent.
of the mass is carbonate of lime. In Shelby county, they are
known as the Waldron beds. In my report on Bartholomew
county, I generally called this formation Calcarcous shale,
which is appropriate so far as chemical composition is con-
cerned, but the presence of another calcareous shale at the
base of the Niagara group in this county, not seen in Shelby
and Bartholomew, necessitates the use of a more specific term.
Following the rule of priority, Waldron being the place where
the Upper Niagara bed fossils were first found and studied, I
shall refer to it by the name of Waldron shale. In general itis
made up of thin lamin of shale, frequently erroneously called
slate, with bands of limestone near bottom; and where con-
stantly wet, the shale i8 replaced by clay. Where exposed to
atmospheric influences it weathers to a buff or ochrey-colored
friable clay, scarcely distinguishable from the surrounding yel-
low clay; where protected, the color is uniformly a drab or blue,
with occasional streaks of green. The Waldron shale is not
uniformly found at all the places where both the Niagara and
Corniferous groups outcrop. It was seen only on Clifty creek
and Flat Rock, in the west and northwest parts of the county.
In thickness, it ranges from ten inches to six feet. At certain
places the upper shale is highly fossiliferous, as at St. Paul, and
at Hartsville, less than one mile west of the Decatur county
line; at some points no fossils could be found, and very few at
others. '
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DEVONIAN AGE.

CORNIFEROUS (iROUP.

In my report on the geology of Bartholomew county, 1881.
for convenience of study, and on account of the marked ditfer-
ence in general appearance and structure of the rocks of this
group, they were divided into Upper, Middle and Lower Cor-
niferous. The upper member, the equivalent of the North
Vernon quarry stone, does not reach Decatur county, the near-
est approach being four and one-half’ miles west of the county,
on an air line from Greensburg to Columbus. The Middle Cor-
niferous was only seen in one outerop in the southwest corner
of Clay township, on the farm of John Graham, southwest of
southwest, section 30, township 10, range 7, where a knoll of
highly fossiliferous, shelly, gray limestone is exposed to the
surface, and has been quarried for light work. On Bear creck.
just after it crosses the county line, and west of Alert, the same
range of stone is found, and has been hauled into the county
for macadamizing purposes. :

The Lower Corniferous, but for the overlying drift, clay and
gravel, is the surface stone of nearly the whole west half of the
county. The Niagara and Corniferous groups are seen, either
singly or together, at every outcrop or exposure. It is the only-
stone seen in Jackson township, except at the southeast corner.
It is the surface stone of Clay, Adams, and the west parts ot
Washington, Clinton and Sand Creek townships, and is the
only stone exposed in the beds of' Fall Fork and‘ Middle Fork
creeks. It is the rock struck in sinking wells at Greensburg..
The line on the map indicating the eastérn limits of the Cor-
niferous, is an average of the outcrops where it is drawn, and
stone of this group is found to the east of it at many places,,
especially in Washington township.

To the unaided eye the Lower Corniferous rock has the ap-
pearance of sandstone, and it is frequently so called by the
yuarrymen. Examined with a magnuifier it is found to be made
up of minute crystals of carbonate of lime and earthy matter ;
tested with strong acids, it is dissolved without any residue
showing the presence of sand. The amount of earthy matter-
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or alumina in it varies, but not sufficiently to change the gen-
eral appearance of the stone. Where found in thin, even
laminee, or beds, the earthy counstituent is increased. It breaks
into irregular blocks, is with difficulty quarried in regular
pieces, and when blasted, blows out or shells into small frag-
ments. In structure it is not homogeneous; exposed in high
walls and clifts it weathers into small holes and pockets that at-
ford nesting places for the wood pewee, or footholds tor colum-
bine and other plants. The clifts at a distance have the
appearance of a hard, gray rock, covered with lichen and mdss;
struck with the hammer it crumbles to powder; partially or
wholly protected by a damp soil, it disintegrates to a fine rotten-
stone. In the vicinity of Greensburg, the lower beds are more
crystalline than the average specimens of the whole group, are
coarser in appearance, with a greater tendency to shell and
break into fragments with thin edges. Typical specimens of
the last variety may be seen in the banks of the Town Fork of
Sand creek, in Greensburg, near the cemetery, and of the aver-
age stone at Milford. Chemically, it is a magnesian limestone.
The general color is a sodden buff.

List of Fossils found in Decatur County.

LOWER SILURIAN.

HUDSON RIVER GROUP.

RADIATA.
POLYPIL

Monticulipora approrematus ...........oc.veuevenn. Nicholson.
Monticuli()ora briareus........ccovvviiniininiiinnn, Nicholson.
Monticulipora dalii......................... cerrerenes Edwards & Haime.
Monticulipora mammillata.......................... D’Orbigny.
Monticulipora rugosa ...........cveuveviviniinnnnen. Edwards & Haime.
Monticulipora pulchellus.............ccouveeninini. Edwards & Haime.
Monticulipora sub-pulchellus....................... Nicholson.

Protarea vetusta...........ocverivriiriniiniuieninnne. Hall.

Streptelasma corniculum..............ccovunienennee. Hall.

8—GEoL.
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MOLLUSCA.

BRACHIOPODA. ,
Orthis biforata, var. (Ynx..........coeuvveveninnns Eichwald.
Orthis occidentalis ...c.uvevenirvennaniniiniininninnans Hall.
Orthis SINUALA .....covvvnennerriiiinniiieiniiieeanennes Hall.
Orthis testudinari@t.......oco.vvveunvenniniienninennens Dalman.
Rhynchonella capax........c.ceevvvveennnerraeinnnn. Conrad.
Rhynchonella ventricosa ...........ocvveniniirnnen. Hall.
Strophomena alternata ..........cocoveuvevvniennnns Conrad.
Streptorhynchus (Strophomena) planoconverus.Hall.
Streptorhynchus filitextus............cvvuunienennnnn. Hall.
Zygospira modest@......e.vuveueieninarunennennniannen Say.

PTEROPODA.

Tentaculites richmondensis.........c.ccovvuvecunnnsn Miller. *

GASTEROPODA.
Murchisonia bellicincta.....o..c.oviunvenvenennnnnnn. Hall.
Raphistoma (Pleurotomaria) lenticulare......... Emmons.
Bellerophon bilobatus...........cceuvveviniiiinnnnanne Sowerby.

LAMELLIBRANCHIATA.
Ambonychia costal@..........c.cevuriirnienrininnnnns James.
Orthodesma Tectum .....evvvvveenennieniiiniennnnnns I & W.
Modiolopsis pholadiformis......c..ceveuvivininnnan. Hall.
UPPER SILURIAN.
CLINTON GROUP.

BRACHIOPODA.

Meristina intermedi@.....cooovereeeniivieronsnnnnn, Hall.

NIAGARA GROUP.

PORIFERA.
Astylospongia pre&mors@............ccveeviiniecns ...Goldfuss.
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POLYPIL
Favosites forbesi var. occidentalis................ Hall.
Favosites niagarensis.......c.cevvvevenrinnnnannnnnn, Hall.
Favosites favosus..........ceuveveuireremninennnennnens Hall.
Favosites spongill@...........ccveveveneinninenneen, Rominger.
Stromatopora concentrica .......o..vevveuneennnnnnn. Goldfuss.
Strombodes pentagonus.............couvveinreienanns Goldfuss.
Cyathophyllum radicula.............................. Rominger.
Eridophyllum rugosum.........ceccuvvevvvrranennnn. Edwards & Haime.
CRINOIDEA.
Eucalyptocrinus erassus.........coevvvevenneninrnnns Hall
Eucalyptocrinus calatus...............ooevevennennn. Hall.
BRYOZOA.
Lichenalia concentric@..........cccvuunvvenvinnnnnn. Hall.
Fenestella parvulipora ..........ccevocvniivvnnnnne. Halk.
) BRACHIOPODA.
Atrypa reticularis........coveuniiiveniiiniinininn, Linnens.
Retzia evazx.......coouvveiinieenninniiinnininiiininn. Hall.
Anastrophia verRUIli.........c.covvuiririirininnnn. Hall.
Eichwaldia reticulata................cccoevvvnnene. Hall.
Orthis hybrida .......c.ccvvureeniaiiniiiiiiennnnnns Sowerby.
Orthis elegantula...... ............. eerevareseennens Dalman.
Meristina mari@e......ceuneeenveniiiniineiiinienennn, Hall.
Meristing Ritid@...ue.eenenniinieniinininienienninneen, Hall.
Rhynchonella indianensis............cc.cvvuvunenns Hall.
Rhynchonella stricklandi ..................couv.e.. Sowerby.
Rhynchonella neglect................covevunnnnnen. Hall.
Rhynchonella whitii............covevvuevninniinennnn, Hall.
Rhynchonella acinus...........ceuerevienvinnennannes Hall.
Rhynchotreta cuneata var. americana............ Dalman.
Spirifera crisp...c..ovecereeiiiiiiiiiniiiieniinnne, Hall.
Spirifera eudora...........covveeniniiininiinniannna. Hall.
Spirifera radiat@.........oovvvveveiniiiiiininiininn, Sowerby.
Strophomena rhomboidalis .................cucuuee. Wahlenberg.

Strophomena Striatd.......coveuverivenennieniennnnnns Hall.
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"PTEROPODA.

Tentaculites niagarensis....................... voee. Hall.
, GASTEROPODA.

Platyostoma niagarensis..........ccoevvvvinaninns Hall.
Platyostoma plebium...............ccoceeveeiinss Hall.
Strophostylus cyclostomns ................ccceeuene. Hall.

CEPHALOPODA.
Gyroceras elrodi......................... teeerreneeanes White.
Orthoceras annulatum.............. S Sowerby.
Orthoceras crebescens....... e ....Hall.
Orthoceras........ reeeteatitaten et r e e seateas Sp.?

\

DEVONIAN AGE.

CORNIFEROUS GROUP.

RADIATA.
POLYPI.

Acervularia davidsoni...........cccocvvviiiinininn, Edwards & Haime.
Amplexus yandelli............coooeeniniiiiiiiniin, Edwards & Haime.
Blothrophyllum decorticatum....................... Billings.
Cystiphyllum vesiculosum........................... Goldfuss.
Cyathophyllum cornicwdum......................... Rominger.
Cyathophylliom rugosum............................ Edwards & Haime.
Favosites limitaris...........cooooviiiiiiiniininian, Rominger.
Favosites epidermatis........coeovveninvinieniniinn, Rominger.
Stromatopora tuberculata.................... :2:....Nicholson.
Stromatopora nodulata..........cooooiuviiniiil ...Nicholson.
Zaphrentis gigante@ ................cooveieenininnns Rafinesque.

MOLLUSCA.

BRACHIOPODA.
Atrypa reticnlaris.......coooiieiiiiiiiiiniinin, Linneus.
Rhynchonella tethys...........coeuveeiniiininniinnns Hall.
Spirifera oweni.......ccuveveiiiniiiiiiiiiiiiiinan, ..o Hall.

Strophodonta deraiss@.......eceveveeinienieniianinnn. Hall.
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GASTEROPODA.
Bellerophon patulus..........c..oo.oooiieniininn.n. Hall.
Euomphalus decew...............cc.ooooveneviniiniin Billings.
Loxonem«a nexile......... e Phillips.
LAMELLIBRANCHIATA.
Lonocardium trigonale ............cccvevinininnie. Hall.
CRUSTACEA.
Phacops bufo......oooveniiiiiiniiiiiiiiiiiiiiniinn, Green.

The faregoing list is very incomplete in the number of spe-
cies that might be found in the county. Doubtless many of
the more rare forms will be picked up when careful search is
made. Messrs. George Dunn, postmaster; Jo. Drake and Jas.
Davidson, of Greensburg, have some nice native specimens
from the Lower Silurian. Mr. Drake has a Calymene senaria,
Conrad, said to have been found in the county, and I have some
fragments of a trilobite, probably an Asaphas gigas, DeKay,
from Sand creek, near Parker’s mill. A fine specimen of an
encrinite, from the Hudson river group, has been found on a
branch of Salt creek, at Rossburg. Mr. Davidson has a stone
containing hundreds of Zygospira modesta, Say, and Mr. Dunn
a beautiful slab covered over with Orthis testudinaria, Dalman,
that came from Little Flat Rock, near Downeyville, washed
from the Lower Silurian shale, exposed in a deep hole below
the mill, southeast of southeast, section 6, township 11, range 9.

LOCAL GEOLOGY.

Section at Wm. M. Hamiltor’s Quarry, Fugit Township.

Southeast of section 4, township 12 north, range 11 cast.

Rubble and covered space, Niagara group.......... 00 ft. 00 in.
Cherty limestone.........coeeveiiiiiiniiiiiinnnn, 00 4
Flag .ooovviiiii e, 00 4
Flag oo 00 4
Chert oo 00 2
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Limestone and cherto..ccvoevieiieiinrreenenrenrsrneens 00 ft. 4 in.
Dimension BLONC..ccc.vevverveererreererarrnerrarnecesenees 00 6
Dimension BtONe.......cocvvvertrreeirerrrerenrveseenrenennns 1 00
Flag..oooovivucennnniinnnnnnnn. eeeveveeserrsnennensonnennrnans 00 4
Flag .ccoceniiiiiiirinnnriinntinsiicninniiiciinsaionnnennns 00 2
Dimension BtONE.....ccvivvierrereinrrererrererieeesecnscenss 00 6
Thin flag..ccceeirieiriiinriiiiiirn 1 00
Lower Niagara shale.......cccovereiniiniiiiiiinininnnn, 1 00
Flag and shale....ccooovneiiiiiiniiiiii... 00 00
037 ) PO 6 ft. 00 in.

This quarry, if not the most northeasterly exposure of the
Niagara stone in the county, is the only quarry in that vicinity
that has been opened. 8ix feet does not represent the amount
of available stone here buried in the bluff, and the higher
ledges will probably be found to contain less chert-bands and
nodules. Much of the stone here seen, from external appear-
ance, seems to be an excellent building rock. The section was
not continued down the creek to the Clinton beds and Lower
Silurian, but I was told by Mr. James Holtsey, who has paid
attention to the geology of that region, that it was not far
down the creek to a point where Hudson River fossils are found.
The overlying weathered gray bowlder clay here has consider-
able thickness, judging from the height of the adjoining bluffs,
and is covered by a growth of a better class of timber than that
seen on a corresponding soil farther south.

~ Section at Larkin Waters’ Quarry, Fugit Township.
Northeast of section 21, township 11, range 11 east.

Lo 31 P N 00 ft. 00 in.
Thin bedded light flags, Niagara group............... 1 00
0] 175 o A Y 00 2
Thin flagging.......ccccoiiniiriiiiiiiiiiiiniiin, 1 6
Flag..ccoooivieiiiiiiarii e, 00 3
Dimension 8tOD€....ccoeviviviriieiiriiieiiiiiniiienene. 00 8
Dimension stone and flag .............cooiieiiiien. 00 10
Dimension stone........o.eeveunenne rreeereettrrrieraneans 00 10
Buff-weathered stone.........cocovevirniiiininiieiiinnnans 00 2
Shaley marl, Lower Niagara shale..................... 1 8

B3 7Y 6 ft. b5in.




GEOLOGY OF DECATUR COUNTY. 119

This section was taken a few feet west of the Franklin county
line. Underlying the shaley marl are beds of hard stone, and
down the creek a few yards was seen a buff-colored ledge,
about eight inches thick, that probably belongs to the Clinton
group. Underneath this ledge characteristic Lower Silurian
fossils were seen. The marley shale weathers to a fine ashen
powder where protected from moisture, at other places to a
sticky clay. Considerable quanties of stone have bcen taken
out, and it is quarried with facility with drills and crow-bars.

St. Maurice Quarry, Fuguit Township.

Boutheast of section 81, township 11, range 11.

Soil, thicker back in the bluff.............ccceoininnnns 8 ft. 00 in.
Flag and rubble, Niagara group...c...c..ccvvennnnnnen. 1 10
Dimension stone.......... eeeesintentetttaerastatarenasrsonne 00 8
Flag and chert.......ccueiiuiiiiiiiiiniiiiiiiin, 00 3
Flag covveeniiiiiiiiin 00 4
Ledges with chert band in middle..................... 00 10
Dimension BtONe..ccccvieiirieiiereiriiieinierereieeeerenes 1 6
Dimension StONEe....cccveviereirerraeneecrtrerererareresacane 00 7
Dimension StoNe...cceveirviireirerireeiretenreeereenesesaes 00 10
Dimension StONe...cceuiiereeiirereireeieiieeenereesenanens 00 8

Y K01 7Y PN 10 ft. 6 in.

But little quarrying has been done ot this place, scarcely
enough to show the true quality of the stone. The bedding is
not quite' so regular as at some other quarries but once fully
opened up will improve. The creek, a branch of Salt creek,
runs over the bed, and, by erosion, has left the ledges exposed
in descending order, and, might be worked with great facility.
The stone for the St. Maurice Catholic church was obtained
The outcrop was not traced to the Lower Silurian that is known
here, also that for some lighter buildings in the neighborhood.
to come to the sufrace at a short distance southeast, in the bot-
tom of the creek.
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Section at W. Hollensbe & Sons’ Quarry, Salt Creek Township.

~ Southwest of southwest, section 8, township 10, range 11.

Karth and gravel, bowlder clay.............. feeeienennes 4 ft. 00in.
Rubble or flag.........ccuuuieiiiiiiiiiiiieeieeiii e, 00 3
Rubble or flag.........cooviiiiiiiiii 00 4
Rubble or flag........cooooiiiii 00 4
Flag. oo 00 3
Flag oo, 00 6
Dimension StONe........cvevvnivieenieienernierenrennennnn. 00 7
Flag. oo, 00 3
Dimension stOne........vcvveiiiiiiiiiiiiiiiiriieinenernnns 00 8
Dimeusion stone, or heavy flag......................... 00 6
Dimension 8tONe......ccvvviiiiiiiiiiiiiieiiienieiereannnn. 00 10 .
Dimension stone.......ccceoeviiiiiiiiinenieniiieninennen.. 00 4
Block bridge stone.........c.cooooiiiii 00 10
Flag .ccccooviiiiiiii 00 2
Dimension stone, free from chert........................ 00 9
Dimension stone........ccoeeveiiiiniiiniiiiiiiiiniiiininn.. 00 9
Dimension ........coooiii 00 7
Marley clay, Lower Niagara shale..................... 00 2
17 ) P 12 ft.. 1 in.

This section, like the Hamilton, Water’s and St. Maurice
quarries, i8 on a branch of Salt creek, and on account of facil-
ity in working and shipping; is the most important and noted
of any on the east side of the county. Besides what stone is
sold in the yard to supply the local demand, large quantities
are regularly hauled to the railroad, one mile south, at New
Point, and shipped to Cincinnati, Indianapolis, and other cities.
The various ledges are even in bedding, never tight, and free
from vertical seams or faults. The stone is a uniform drab or-
blue, homogeneous in structure, and easily worked with the
hammer, where further dressing is required. The mass of the
quarry is about tweuty feet below the level of the railroad
track at New Point, and might be connected by a switch at a
small expense; however, this want is but a small drawback in
the summer, when the roads are solid. The natural drainage
of the quarry is very good, and but little stripping required to
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reach the stone. At the time of my visit, seven workmen,
with a full outfit of drills, crowbars, hammers, ete.. were at
work taking out stone.

As may be seen by the section, the outerop here is a part of
the lower numbers of the Niagara group. The section is not
continued down to include all the Lower Niagara shale and
thin flags that probably have a thickness of six feet. Follow-
ing the creek branch to the east, a stratum of hard, buff stoue
is passed that is referred to the Clinton, and lower down, near
Rossburg, the Lower Silurian is exposed. Below Rossburg,
opposite the farm of Mr. Topmiller, is an upper, buft-colored
shale, and an under blue shale and limestone, both filled with
well-preserved specimens of Hudson River (Cincinnati group)
fosails.

Nection on the North Fork of the Muscatatuck, Salt Creek Town-

ship.

Southwest of southwest, section 26, township 10, range 10.
Covered space and rubble, Niagara group............ 00 ft. 00 in.
DImens1on StONC...uveiiiiiieriiiiiiiiiriiirieeiirineeinaes 00 8
DImension StoNe..c..viiiiiiiiiiiiiiiiiiiiiiiieiierinaennn. 00 4
Dimension stone................. N 00 10
Dimension stone.....cooieeviiiiiiiiiiininnn., Feveriinens 00 10
Dimension stone or flag ......... e ereereeirrrareaeenne, 00 $
DImension StONC..icviveiiiiiiiii i iiiiiirieiiiiireneaanns 1 6

Total.......... e e e 4 ft. 4in.

This section was taken on the road cast of Layton’s mill, and
does not represent the full thickness of the Niagara group
stone outcropping in the bed and banks of the creek before the
Lower Silurian shale ix reached, further south. A quarry of
twelve feet of most excellent stone can be opened in this vicinity
that can be worked with ease and very little labor in stripping,
as the overlying white clay is thin and the creek banks low.
On the road tfrom Layton’s mill to the creek quantities of gravel
are scen, that from its physical appearance, and the absence of
‘the fossils so common in the Corniferous group flint, I think
must be derived from the eroded beds of the Niagara, that long
years ago were much thicker than they now are: the limestone
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has been dissolved out and the more persistent chert is left in
irregular, angular fragments, to tell the tale of decay that has
been going on for ages.

At Millhousen, Marion township, between the Catholic
church and the town, are extensive outcrops of most excellent
quarry stone, that has been worked to supply the local demand.
South of Millhousen, in the bed of a branch of Squaw creek,
was seen the surface exposure of a stratum of blue limestone
that was without a vertical- seam at fault in 200 feet, level as a
threshing floor and clean as a polished doorstep.

Section on Squaw Creek, Marion Township.

Southeast of northeast, section 80, township 9, range 10 east.

Covered space, thin clay and gravel................. .. 00 ft. 00 in.
Niagara group limestone, in even beds from two
to ten inches thick................ eeerieneraeeares 12 00in.
Lower Niagara shale and flag..................cc..o. 6 00
Place of the Clinton group, covered........... e 6 00
Lower Silurian shale and limestone.................... 10 00
Total cccoovvvuiirneniniinnns N 34 ft. 00 in.

Accumulations of chert were seen here, and at other places
near by, like that before described as occurring in Salt Creek
township. These accumulations remind one of the masses of
angular stone and gravel seen in the St. Louis limestone re-
gions, and are probably due to the same causes. Those in De-
catur county are always on the top of the bluff, above the in-
fluences of any currents of water that have flowed in the
vicinity in recent times. This section was taken near the
Ripley county line, and shows the junction of the Niagara
period and udson River group. Large numbers of well-
preserved crinoid stems in the limestone indicate that a careful
search would likely result in finding good specimens of encri-
nites.

In sections 2, 10, 11 and 12, township 9, range 9, and section
7, township 9, range 10, Marion township, are extensive out-
crops of Niagara group building stone in the banks of Cobb’s
Fork of S8and creek and Rocky Branch of Cobb’s Fork.

On the farm of William Magniss, section 12, some little
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prospecting and quarrying has been done—enough to show that
in the vicinity are inexhaustable beds of first-quality stone,
ranging in thickness from two to eighteen and twenty-four
inches; evenly bedded, uniform in structure, free from flint and
easily quarried. In developing quarries on Cobb’s Fork, the
expense for stripping and drainage can be put at a minimum,
nature having already done that part of the work.

Railroad facilities for shipping are all that is needed to develop
this region into one of the greatest quarries'in the county, and
this want could be supplied, and will be, in the near future, at
a comparatively small expense. In the construction of the
coming houses that are to take the place of the present wooden
structures, stone and brick will be the principal material.

The quarry business in Indiana is in its infancy; builders are

Jjust finding out the vast storehouses of material scattered over
the country, and especially in Decatur county. In a few years
at most, the banks of Cobb’s Fork and branches will be paying
dividends little dreamed of by the present owners.

Ducrow § Gleason’s Quarry, Sand Creek Township.

Bouthwest of seation 6, town 8, range 9.

Covered 8pace......cc.euvcvrnniiiveiniiininnnninn eeennennns 00 ft. 00 in.
Flag...ccoviieiiiiiiiiiiiii e 00 4
Flag. oo 00 3
Flag coovviirnniiiiiniiiiiinin 00 4
Flag.....coovvunnennnnns D R 00 6
Flag..coooveeuiiriiniiiiiiiiiii 00 2
Flag. oot 00 2
Flag..oiieiiiii 00 3
Flag..oiviieiiiiiiiininin s 00 3
Dimension stone.....cco.oocvriienieiiiiiiiiiniiiniiivininne, 00 9
Dimension StONe.......civvriuriiiineriiatiiririniinnenannnns 00 6
Dimension 8tone....ceoeveviriieieiiiieniiiirenciienenen, 00 6
Dimension BtONe.......cciviviiiiiuriieiiiiiiiiniineneaees 00 6
Dimension 8tone......ccviveiiiiiniiiiiiiiiiiiniereecsene. 1 3
Marley clay, lower Niagara shale...........cc........ w1 2
Flagging, thin ledges, estimated at .................... 8 00
Hard buff stone, Clinton group........... pereenreranes 00 8
Lower Silurian shale and limestone, about ......... 20 00

-
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This section was taken on the west side of Sand creek, near
the top of the bluff, and does not represent the total thickness
of the avasilable stone that will be exposed as the work is car-
ried back from the creek.

About thirty hands are worked during the busy season. The
stone is handled with two derricks in the quarry, and one at
the railroad yard, in Westport. Adjoining the quarry are the
blacksmith shop, office and necessary sheds. The product is
principally flagging and curb, together with building stone,
that is shipped to the neighboring cities by rail from Westport.
The stone is hauled to Westport on wagons.

In the lower Niagara flags, below the marley clay, a single
specimen, each, of Atrypa reticularis, Linneus, and of Orthoceras
annulatum, Bowerby, were found. Fossils are abundant in the
Hudson River group shales that are seen below the Niagara and
Clinton, and the same succession of buff and blue shale seen as
at Rossburg.

Nection at Boiconurt Brothers' Quarry, Sand Creek Township.

Southeast of sontheast, section 32, township 9, range 9.

Covered SPACe ....oevvveveniiiniiiiiiiiiieieereeeaees 00 ft. 00 in.
Dimension and flag in the bluff, Niagara group.... 12 00
Bridge stone with chert nodules........................ 3 6
Dimension stone or flag................... 00 5
Dimension stone or flag......................ll 00 b}
Dimension stone or flag................ e 00 5
Dimension stone or flag...............cooooiiill 00 5
Dimension stone or flag...................... 00 6
Flag coeeeneeeeee 00 3
Dimension stone................iiiiii e 00 8
Total..ooovore 18tt. Tin.

This quarry is on, or rather in, Painter creek, as stone is
taken out from the bottom of the stream, and on the land= of
ITugh II. Hindman, of Greensburg. At the time of my visit,
the firm was running with zeven employes. The product is
handled with two derricks and wagons to the railroad at West-
port. During the past season they have shipped curbing and
flag to Columbus, Iudianapolis, Greensburg, and Edinburg.
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Indiana. The stone is easily quarried, loose in bedding, and

breaks have been made with drills and wedges, seventy-five feet

long, and eight feet wide. The strata are very free from verti-

cal seams.

~ About half u mile down the creek from Boicourt’s, the
Liower Silurian is seen in the bottom of ‘the stream.

Section at Z. Boicourt’s Quarry, Sand: Creek Township.

Bouthwest of southeast, section 32, township 9, range 9.

B0il, thin...ooieiiiiiiiiiiiiiiiiir e e 00 ft. 00 in.
. Rubble or flag, Niagara group.............ceeueeeenne.. 00 4
Rubble or flag.......cooviviiiiiiiiiiiiiii, 00 6
Dimension stone...........cocoveviiiniiiiiniiniin 00 8
Dimension stone..........cceeiiiiiiiiiiiiiiiiiniae., 00 8
Dimension stone.................oee.e serrereerineeseene.. 00 10
Dimension stone, massive.............. .- 1 3
Dimension stone, irregular in bedding................ 2 00
Dimension stone......... ettt eene 1 8

Dimension stone, darker blue than that above,

and very even in teXture..........cocoeveuvenineninnen, 1 9
Dimension stone.........cocvveveiiiiiiiiiiniiiiniinnn, 00 9
Bridge stone with flint concretions, two or more )
heavy ledges, not worked......................ooell 3 00
Dimension and flag, not worked........................ 9 00

Total. e, 22 ft. 5in.

Four or five hands were at work with one derrick, black-
smith shop and a tull line of drills, hammers, wedges and other
.tools. The local demand for foundation stone takes a part of
the output, but the principal product is hauled to Westport and
shipped by rail.

In connection with the quarry \Ir Boicourt runs a limekiln,
in which the weathered top ledges are burned, making a lime -
that is in good repute with masons and plasterers.

As this quarry is worked back into the bluff the thickness of
the available stone will reach more than twenty-five feet. On
the south, near by, Mr. Geo. Boicourt has done some quarry-
ing, sufficient to show that good stone can be had. At this
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latter place the upper beds are a little more shelly and mixed
with chert than the average, but this is probably local and
would, in the main, disappear as the quarry is opened up.

Across S8and creek, at the foot of the mill dam above these
quarries, a persistent stone, ten inches thick, outcrops, that is
referred to the Clinton group. Overlying the Clinton is a bed
of marl twelve inches thick, very much resembling that seen
at the quarry of Larkin Waters’, in Fugit township. Under
the Clinton are found the dark-colored shales of the Hudson
River group, Lower Silurian, filled with characteristic fossils,
but not in a very good state of preservation. Good specimens
of Orthoceras annulatum, Sowerby, O. Crebescens, Hall, and
Atrypa reticularis, Limm., were found in the Niagara group lime-
stone.

Mr. A. Layton, northwest of northwest section, 21, township
9, range 9, has opened a quarry in the west bluff of 8and creek,
two and a half miles southeast of Letts’ Corner. In quality the
stone is equal to that of the sections already given. The pro-
duct is sold in the quarry to supply the home demand.

Section at Greensburg Limestone Company’s Quarry.
Harris City, 8and Creek township.

Earth, gravel and clay.........cc...ccoeiiiiiiill 8 ft. 00 in.
Rough, eroded stome.........ccceunivrieiiiiiiiiininnn. 4 2
Dimension stONe....cceeuerevirverrererenecereereneansinnnns 1 2
Dimension BtONe....c..cciveeerieinrieeriicennenecisacnnens 1 00
DImension StONe..cccvvieiieiineeieriineeerercecrocaseconnes 1 00
Dimension StONe....ccccvevrernnrieineeiennrencrenneiossonans 1 4
Dimension stOne....cccveveineeeenieieiieereniaronnerancanns 1 6
Dimension BtONe...ccveeeieinreinreeerereeeeeencanserernnnne 1 2
Dimension 8t0Ne...ccccieniiiiiriiieneerireerenieeescrenanens 00 8
Dimension 8tONe...ccccverierererirneererreenrenecconsenenns 2 00
Dimension StONe....cccievieeerinrieeieerriereeeerassnennenes 3 4
Dimension bridge stone, with small chert concre-

15 003 1 1< D PPN 2 00
Dimension bridge stone, small chert concretions... 1 6
Dimension StOMEe..ccev eererenreirersnerecerencannssassencens 00 10
Dimension 8tONE...couvieieiiiieiereeerrreerennrecasensennns 1 00
Dimension BEODe..cciceeiiiiieiirrreernirrereersonsonesnens 1 00
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DIimension BtONe....ccvivvvevereinieeinrenreireineareseecannns 00 ft. 6 in.
Dimension Stone....ccivveeeriieieiineeirresenerscnanncnnns 00 4
DImension BLONe...vcvireeirerivrirrereentererineeeneenens 00 7
Dimension 8tone..oeieeeierivreeriiiererennroneesiecnaneines 00 5
DImension BtONe....cvviiiiierirererrernecerensncencorssonses 1 9
Dimension stone.......coceiviiiiiiiiiiiiniiiieieraeeens 00 6
Dimension stone................ Cererreerenetnrennaens veveen 1 2
Total oo eees ceerseersenens 36 ft. 11 in.

Deducting from the above section eight feet of earth and four
feet two inches of rough stone, and there is left twenty-four
feet and nine inches of good, merchantable dimension stone.
Some of these strata are very heavy and massive in bedding,
equaling those of any other outcrop seen in the county. All the
ledges are very uniform in texture and color, and free from
chert or flint concretions, except as indicated above. The chert
in these ledges does not detract from the value of the stone for
bridge building. The measurements above given were fur-
nished by Mr. Harris, Superintendent of the quarry.

In order that all that is known, bearing on the value of the
stone under discussion, may be presented in one connected his-
tory, the following is reproduced from Geological Survey of
Indiana, 1878, page 90:

“ According to General Gilmore, a cubic foot will weigh
169.98 pounds; crushing strength of a cubic inch, 16,875 pounds;
ratio of absorption, 1 to 117.”

ANALYSIS,

Per Cent,
Moisture, dried at 212° Fahr......c.coovviiiinieniiernnnneninnnes 0.85
Insoluble silicates............ e tieireriee e raararats ceeeanen 5.90
Ferric oxide...coviviiiiiiiiiiiiiiiiiiiiiiniiiiii s . 2.50
ATUIING civvvieiiiiiiiniiiiiriornriarertsererrareersnteseonresnsenens 3.70
Lime (equal 74.2 per cent. of carbonate of lime)........... 41.55
Magnesia .........ooeunenens e tebasseestaiaesthetetatnnansnns 4.93
Bulphuric acid........... Cerererireeean, Gveasisnsureasesacnses 0.90
Carbonic acid.............. beereertr e rasheterere e carsranstansans 38.07
Chloride of alkalies............... e etrerriieersereasriaeneneies 1.60
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This stone showed the greatest resistance to a crushing force
of any of the twenty-seven specimens tested by General Gil-
more, and, according to the experiments of Mr. Thomas H.
Johnson, M. A., C. E,, reported in Indiana Geology and Nat-

ural History, 1881, page 34, et seq., the modulus of elasticity of

a sawed specimen is put at 6,800,000, which is higher than that
of any other stone tested by Mr. Johnson. ¢ In estimating the
u'ushmg weight of the stones tested for the State House Com-
missioners by General Q. A. Gilmore, they were all found
greatly in excess of what is required, but it must be remem-
bered that thesé results are for the ultimate crushing of the
stone, while many will commence to yield to somewhat less
than half the weight required for their total destruction’—

(Cox, id.). From the above data the practical strength of

Greensburg Limestone Company’s stone may be estimated by
taking one-half of 16,875 (say 8,000 pounds, in even numbers)
in estimating the crushing strength of onc cubic inch; this,
multiplied by 144, gives 1,152,000 as the weight one cubic foot
will successfully resist; or, estimated by another formula, 16,875
pounds, multiplied by 144, and the product reduced by dividing
by eight, instead of two, the result is 178,750 pounds as the re-
sisting power of a cubic-foot. It is said that the piers that
support the dome of St. Paul, London, and St. Peters, Rone,
respectively sustain a weight of 39,000 and 33,000 pounds to
the square foot. From this it is seen that, tested by the sever-
est formula yet proposed for estimating the strength®f stone,
the Harris City limestone will safely resist four times the
weight of the dome of St. Paul, and a column might be erected
from it more than 1,050 feet high before the lower courses
would be in danger of crushing—nearly twice the height of the
famous pyramid ot Cheops.

Harris City is a village of about 300 inhabitants, all of whowm
derive their support from the quarry. The town is located on
the company’s premises, and has a hotel, stores, large black-
smith shop, and neat residences, to which the company will
soon add thirty more, for the accommodation ot their em-
ployes.

The stone yards and quarry are under the eihcteut superin-
tendence of Mr. [Tarris, who has arranged and erected a splen-
did system of derricks and cranes, and the machinery necessary

. N
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to operate them. Over 100 hands were at work, but this does
not represent the company’s capacity to quarry and haundle
stone, when supplemented, as it is, by machinery, steam, and
horse power. Seven derricks and cranes were in use, and the
machinery partly in place to operate two more cranes. The
cranes in process of crection are to complete a circle of
four, with a railroad track around the outside, and a central
round house for the spools, where one man, with levers and
breaks, can control and operate the hoisting and lowering of
four cranes. At present, two mules furnish the necessary
motive power, but, on completion of the works, are to be re-
placed by steam. Connected with the quarry is a steam en-
gine aund stone crusher, for preparing ballast, pikeing, and
material for concrete foundations, and a steam pump, with a
capacity to throw 3,000 gallons of water per minute. The
crusher is operated only during the leisure season, to work up
the broken stone that accumulates on the yard. Another sea-
8on, it is the intention to increase the capacity to furnish cut
stone by putting in three planers. Of course, in a quarry de-
void of vertical seams, a channeler is necessary to start a break.
The company is using a hand machine that hus been improved
by the supexiutendent and, it is claimed, dollar for dollar ex-
pended in operating it, will do more work than an) steam
channeler.

During the first eight months of the year 1882, 2,500 car
loads of stone, an average of over twelve ‘a day, were shipped
to the towns and cities of this and the four adjoining States.
These shipments but imperfectly represent the value of the
product of the quarry, as one car may be loaded with rubble at
~ $7.50,and another with cut stone worth over $50. All branches
of the trade, stripping, drilling, hoisting, draining, loading
cars, cutting stone, and receiving orders by telephone, were in
operation. altogether presenting the most active business pros-
pect scen in the county.

The Lower Niagara group shale and flag underlies the section
last given, and is known to the quarrymen as the “soapstone”
beds. Its thickness I place at eight feet, which is a little more
than the average, but not too high for this point. Eight feet
added to the Harris City measurement, twenty-eight feet eleven

inches, gives thirty-six feet cleven inches as the total thickness
9—GroL,
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of the Niagara. At the south end of the company’s premises,
in the east bank of Muddy Fork, is seen an outcrop of the
lower flags, thin and of a greenish color. About one mile
farther down the valley, in the bed of Sand creek, at Parker’s
mill, the Clinton group and Lower Silurian are the surface
rocks. Both formations are fossiliferous, especially the latter.

Section at Hart § Bonncr's Quarry, Washington Township.
Southwest of northeast, section 23, township 10, range 9.

Thin 801l eeiieiiiiiiiiiiiiitri i ctrreierreerreeeanes 00 ft. 00 in.
Rubble and flag, cherty in lower part.................. 5 00
Dimension stone...cocvveeiiiiiviiiiinririeneeiereenereenns 00 8
Dimension stone...cciiieiieraeiiiiiiiiiaiiieieenennennns 00 8
Dimension stone.......cccevveruieiiiiiienenicininnee. T 00 7
Dimension stone.....ccovvvviiieiiiiiiiiiiiiiiiienieeiennn. 00 5
Dimension stOne......cccevviieiiiieiiiiiiiiiiieieieenenns 00 6
Dimension StONC..c.uovvrrrneieeeniineienerirerrerneanesnenns 00 9
DinCnSION BLONE....eeeeneeereenreeeeeeeeeeeessseeeeseeens 00 7
Dinension 8tONe....ccceiiveieiiiiiirerirereererneennenaennes 1 00
To the bed of the creek, not measured............... 00 00
Total.eeeiniii e e eaea e 10 ft. 21in.

Judging from the locality, about half way from the Greens-
burg cemetery, the top of the Niagara group and the Harris
City quarry, where the base of the Niagara is reached, and the
lithological appearance of the stone, the probability is that this
quarry represents the top members of the formation. The out-
crop showed irregularity in bedding. With more system in
working the quarry, better results might be had.

Section at A. Forsyth’s Quarry, Greensburg, Ind.
Town Fork of Sand creek. )

Covered BPACE ....cciviivieiiniiiiiiiieniiiireieere e ieeeaees 00 ft. 00 in.
Corniferous limestone, lower member, bedding
thin, irregular and shelly........cc.cooeoiieninne 10 00
Place of the Upper Niagara, Waldron shale......... 00 00
Niagara limestone, irregular in bedding, thin and '
clierty coovveeiiiiiiiiiiiii e, 4 00
Total ceenieeiiiiii s 14 ft. 00 n.
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The Niagara limestone at this point is an oujcrop of the ex-
treme upper beds, and, as is the case elsewhere, is found in thin
strata, mlxed with more or less flint nodules and bands. It
is quar ried for light foundation and rubble. Just north of
the Decatur county cemetery, . Mr. Forsyth has a limekiln, in
which the shelly, Corniferous stone is calcined. The stone used
in making lime is intermediate in character, between the soft
. magnesian Corniferous, used in the Eck kiln, at Adams, and
the hard Niagara limestone used in the Scanlan kiln, at St.
Paul, and produces a lime intermediate in character, between
the “cool” lime of the former and the “hot” lime of the lat-
ter. The product of the kiln is in repute with masons and
plasterers, and finds a ready market.

At the bridge west of Greensburg, where the Greensburg
and Columbus pike crosses the Muddy Fork of Sand creck,
there 18 an outcrop of the Lower Corniferous group limestone,
similar in character to that seen at the Forsyth quarry. The
exposure has a thickness of about ten feet, and the top ledges
are intermediate in hardness, and break into fragments with
thin, feather edges; the lower ledges are softer, more even in
bedding, and break into angular blocks. This stone was for-
merly burnt into lime, but the kilns are now abandoned.

Section on Clifty Creek, Clinton Township.
Bridge of the V., G. & R. Railroad.

Covered BPaCE .....cvviiuieniiiiiiii e 00 ft. 00 in.
Lower Corniferous limestone, one stratum......... .1 5
Calcareous shale, Waldron beds, Niagara group,

weathered to a light buft’ clay........................ 3 00

Niagara limestone, in ledges from four inches to
fittcen inches thick, irregular in bedding, in

places tight bedded...........oooooiviviiniin 10 00
Covered to bottom of the creek....c.oveevvvvirnneinnns 10 00
0 7 1 24 ft. 5 in.

The stone for the abutments of the V., G. & R. Railroad was
quarried from this place, and as the quarrymen were looking
only to getting an immediate supply of stone, the exposure
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does not show o the best advantage. In the Waldron shale,
or rather clay, fragments of Eucalyptocrinus celatus, Hall, and a
few little brachiopods were found, sufficient to identify the
formation as the Upper Niagara calcareous fossil bed. Just
below the Douglas hole, southeast of northwest, section 12,
township 11, range 10, is a bold outcrop of the Niagara in the
Clifty creek bank, that has been quarried a little to supply
the local demand for stone. The ledges are thin and mixed .
with chert; farther back, in the bluff, the character of the
stone will doubtless improve, Fair specimens of quarry stone
were scen in the creek bed above the Douglas hole. The out-
crops at these points are about twelve feet thick.

Section at Mrs. Catherine Hays’ Quarry, Adams Township.

Northwest of southeast, section 32, township 12, range 9

Rubble, Niagara group.......coccvvvriinicininininiinnn, 00 ft. 00 in.
Bhelly limestone, with chert nodules................... 1 4
Dimension stone.....c..ccoeveviiiiiiiieeeieieneeeineneenes 00 8
Flag or fence base......c..ccccvuviiniiniiiiiininiiininnn, 00 3
Flag oo, 00 2
Flag or fence base.......ccueecvviniiiiiuiinicinniiniienn, 00 4
Flag or fence base............ eererereieeaa PR 00 4
Dimension 8tone....ocoiiiieriiniiiirnieiiiinceriirnanaines 00 8
Dimension 8tONC.....ccvcvuverririienriiiierrennrenenacnees 00 8
Dimension 8tone,....cccvevviieiiniienicioctiniennaieenenenns 00 5
Dimension stone......c..cvevviviieniiiienieirnenennenenen. 00 5
To the bottom of Flat Rock......covvveeeriininniiiinn. 2 2
Total .evvvnriiiiiniiiieninannns esesesitensererannannans 7ft. 3in.

Ilere the outcrop, on the first bottom of the river, is exposed
in mounds and beds, through and around which the river has,
at some day, run and cut away a portion of the stone, the whole
presenting an appearance not seen elsewhere. The quarry is
worked to supply the home demand for foundation stone, and
fence posts or bases. By fence bases, must be understood a tri-
angular stone, about three feet long, and from three to four
inches thick, that is sunk in the ground, and a woodei: fence
post fastened to it with an iron stirrup, or link. This arrange-
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ment makes a fence in which all the wooden parts are above
the ground, and protected from earth-rot. It makes a durable
and popular fence ; and. as the farmers are using it largely, the
demand for bases is increasing yearly. By this invention a new
industry is opened up to the quarrymen. The bases are sold,
in the quarry, at from twelve to fourteen cents each. The stone
at Mrs. Hays’ quarry, and that of Mr. Wesley Garrett, just be-
low, on the river, is well adapted, and largely used, for making
fence bases. '

Section at L. A. Shellhorn’s Quarry, Adams Township.

Southwest, section 5, township 11, range 9.

Boil and covered space..........ccccuvviiniiiiiiiieninnen. 00 ft. 8in.
Flag or fence base, Niugara group.....c.ccouuevenunnes 00 00
Flag or fence base.....ccuuveieniiiiinniiiiiiiiiiiiinninn., 00 4
Flag or fence base........cocvvviiieniniiiiiiiiniiiiniinnn, 00 4
Flag or fence base......cooeueviiniiniiiiniiniiniiiiinnnnn, 00 5
Flag or fence base.......cccoivueiviiiiiiiiiiiininnninn 00 4
Flag or fence base....oocvvveviniiiiiiiiiniiiiiiniiinninne, 00 8
Flag.ciiiiiiiiiin 00 5
Flag or fence base......ccoovvvviieiiiniiiniiniiniinninnnnne, 00 4
Flag or fence base............. reeree e r et aessanees 00 4
Flag or fence basge......ccoeuvieuiniiiiiiiiiiiiiiininiinnne, 00 3
Flag or fence base.......ccoceevvieiiiiiiiiniiininn, s 00 4
Flag or fence base.......cocuvevniiiiiinnininiiiinii, 00 5
Dimension stone.....cceviveiiniiiiiininen crreeieeeenen, 00 6

Dimension stone, not measured to bottom of creek. 8 00

0 7 1 Y 7ft. 4in.

The flagging of Mr. Shellhorn’s quarry is peculiarly adapted
for making fence bases, and is extensively used for that pur-
pose. A stone to work into bases, with but little waste, must
be uniform in texture, so it may be broken to the required
shape. Judging from the bases seen in the quarry, but little
other stone is taken out. Good dimension stone can be had if
wanted. If a shipping demand for bases should grow up, as
seems probable, this quarry could furnish an unlimited supply.
The stone here, on Little Flat Rock creek, and north, on Flat
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Rock river, is exposed in the bed of the streams and bends
where the superincumbent stone has been eroded away, and
probably belongs to middle and lower division of the Niagara
group. This supposition is strengthened by the finding of
Lower Silurian fossils, at the foot of a hole near the Picayune
Mills, that the crcek has excavated, thirty feet deep, down to
the Iludson River group.

.The following extract, giving an account of Mr. W. W,
Lowe’s quarry, is taken from Prof. Collett’s Report on the
Geology of Shelby County, published in 1881, and is here in-
serted that persons interested in the geology of Decatur county
may have a full history of what is known to date.

“The quarry of W. W. Lowe & Co., a short distance north-
east of the village of St. Paul, is in Decatur county, but ship-
ments are made from St. Paul. They employ, during the sum-
mer months, fifty to eighty men, have seven derricks and a full
complement of drills and other tools. The opening shows a
limestone face of 1,200 feet. They furnish dimension stone for
foundatious, piers, steps, lintels, sills, ete., and flags and curbs
for sidewalks. The chief markets are at Indianapolis, Cincin-
nati, Terre Haute and Chicago, where it rivals the Joliet stone.
The demand for flag and curb stone is extensive, and the sup-
ply inexhaustible. The dimension stones are very generally
used in Ohio and Indiana for jails.

Section in Lowe’s Quarry.

Chert and slope, Niagara.....ccooueveiieiiiiinninnnnne.. 2 ft. 00 in.
Rubble, four to eight inch bed...............ooeenaiii. 12 00
“Milk Trough” ledge.........coovviriiiiniininnen, 1 8
Flag. 00 4
White dimension Stone....ccccveriieeerenenerirennnnnnns 1 00
White dimension stOne......ccvvveeeveeverereereinennennns 00 9
White dimension StONE€...c.veveevevernvineernernenennennns 2 00
White dimension 8tOne€.......cceveverervvcnirennrenacnens 1 00
White dimension stOne...ccccvvivveveererereeernereenens 00 11
White dimension stONe.....cverrereirenererserenearnenens 1 2
Flag....... veerererrenierenrentattrarrestiereenasrerenans cerernens 00 5
Light gray dimension stone.........cccoeeuveniinnnnnnnn, 1 6
Light gray dimension stone.........cceeeuinereeninnnnnns 3 4
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Flag...coiaiiii 00 ft. 7 in.
Dark blue limestone.......ccceevvviiinviiiiiiinnniinnn, 1 8
Blue laminated—splits to flags; eight feet below
bed of river............... berreteie e e aaaes 1 6
7 R 29 ft. 10 in.

According to General Gilmore’s experiments for the State
"House Commissioners, one cubic foot of the whitish gray, close-
grained stone, will weigh 168.09 pounds; crushing strength of a
cubic inch, 16,000; ratio of absorption, 1 to 836. The follow-
ing is the analysis published in Geological Survey of Indiana,
1878, page 91:

ANALYSIS.

Per Cent.

Water, dried at 212° F...ccociviiiiiininniiiniiiiniciininnnennecnns 0.60
Insoluble s1liCates....cccviieiiiieiiienierriieieiiaeionrrereeneeeeanens 5.10
Ferric oxide..c.ccvvieiiiiiiiiiiiiiiiiiiiiiin e 1.00
ATUMINA . it iiiiiiiireiiirieieeieeeieteretesesestecnsreresrasnnnsans 2.40
Lime (equals carbonate of lime, 82.71).........c..cciuiniii, 46.42
Magnesi...oeeeierreriniiiiiiiiri e 3.00
Carbonic acid...civeeeeniiiiieiiiiiiiienreiiriiereieeneieanienecnens 39.78
Bulphuric acid...ccccoeeriniiiiiiiiiiiiiiiii 0.80
Chloriae of alkalies.....cccceiveiiiiiviiiiiiiiiieiienieieenneenns - 0.50
Loss and undetermined..........cccccevenviainanen. fereeeereeenenes 0.10
N0 7Y DN 100.00

This analysis shows a greater per cent. of carbonate of lime
than the Harris City stone, otherwise the two are very much
alike. The Lowe & Co. stone shows the lowest ratio of absorp-
tion—that is, it will absorb the least water.

Messrs. Lowe & Co. have erected a number of neat cottages
on their premises for the accommodation of those employed in
the quarry, and, with blacksmith shop, office and telephone,
presents the appearance of a smart village. At the time of my
visit the company were getting out stone to fill an order for jail
flagging.

The following section is introduced to show the relation of
the Niagara group to the overlying Corniferous stone of the
Devonian age, in the northeast portion of the county.
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Section at Ratlroad Crossing Over Flat Rock River, East St. Paul,
Adams Township.

Soil, Drift clay and gravel.....cc.ccooooeeniiiiiiiannnn, 00 ft. 00 in.
Corniferous limestone, lower. division................. 2 00
Waldron shale fossil bed, Niagara group, weath-
ered cooevevienninnnnes feeeeeeietienseacetantentecnatnnasenrons 6 00
Rubble and flag mixed with chert, some of the
strata five and six inches thick.......coooieuinanins 15 00
Dimension stone.....cceeveiiireiinirniiiiineineeeisioneenes 2 6
Dimension stone.......cceevieviieeeinreneiniennnceeseenns 2 6
Dimension 8tone.....ccocvuvreireiereiinrecreenereeneanns 2 6
Dimension 8tone.......ccueeveereirecieerneninrecseeecncensens 2 00
Dimension stone.....co.ccecerneeriiciieiiiniiniiiniiieniniens 3 00
1001 7. 1 PPN 35 ft. 6 in.

It is an interesting question, how much lower the quarry-
stone may reach on Flat Rock than is indicated by the sections
givenabove. The‘blue,laminated ” (stone) that ¢splits to flags,
eight feet below the bed of the river,” of Prof. Collett’s section,
in the Lowe quarry, has all the characters of the Lower Niugara
flags and shale, and I think this will be found to be the geolog-
ical horizon of this bed. If my supposition is correct, no very
valuable stone will be found below the *blue, laminated ” stone,
and six or eight feet lower, would reach the Lower Silurian.

The principal locality for Waldron shale fossils, is on Mill
creek, cast of Fleyd’s mill, and would be visited more than it
is by collectors if other good localities were not close by, in
Shelby county.

Seetion at Milford Bridge, Clifty Creek, Clay Township.

Corniferous limestone, lower division weathered

to wedge-shaped picees.......ooeeviiriniiniiniinninnns 7 ft. 00 in.
Calcareous, Waldron shale, fossiliferous, weath-

ered to a light-buft, Niagara group....cccceeeunen, 1 1
Rubble, irregular in bedding, Niagara group....... 00 5
Rubble, irregular in bedding, and cherty............ 00 8
Rubble, irregular in bedding....ccoovvviiviiiiniinnienans 00 3
Rubble, irregular in bedding.......cccuviiiernniiiinnnnn. 00 4
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Rubble, irregular in bedding.........c.cceevvenrnnnnnne. 1ft. 3in.
Dimension stone, irregular in bedding................ 00 9
Dimension stone, irregular in bedding................ 1 2
Dimeusion stone, irregular in bedding................ 2 00
To bottom of Cliftz 10 L] SO s Ceeeeenans 1 8
Total covveiiiiiiiiiiiiiin 15 ft. 9 in.

It is said that a very superior stone was taken from the bed
of the creek near where the above section was made, several
years ago, by Prof. R. T. Brown, who exhibited the specimen
at the Indiana State Fair, where it attracted attention as the
premium stone. If the same rule applies here that does at St.
Paul, fifteen feet of the top members of the Niagara limestone,
as seen above, will be found irregular in bedding and more or
less mixed with chert, and the best stone at a lower level. A
few yards below the Milford bridge the lower division of the
Corniferous limestone is exposed in an abrupt bluff, more than
thirty feet high, and bold escarpments of the stone are the rule
in the creek bank below the town.

[4

Section at C., H. § G. Railroad Bridge, Clifty Creek, Clay
Township. :

Slope covered, estimated.......c.ccovvuveiiiinenninenennns 20 ft. 00 in.
Corniferous limestone, lower division, weathered
to a rotten stone of sandy appearance, fossilif-

CTOUB 1 tvuntnrennractassascenesscensnssrsssnsssecssascssnsossss 4 00
Corniferous limestone, with calcite nodules......... 1 5
Corniferous limestone, no fossils, heavy bedded.... 2 5

Calcareous, Niagara group, Waldron shale, no fos-

BBt 3 00
Bridge stone, cherty, Niagara group.................. 1 8
Bridge stone, cherty...ccccooviviiiiiiiiiiniinin, 1 6
Bridge stone, cherty.................. cervaseonaeresenisans 0 10
Bridge stone, cherty........ccooceeiiiiiiiiiiiiiinninn... 2 00
Bridge stone, cherty.......ccccovviiiiiiiiiiiinin 1 10
Niagara limestone, cherty to bed of creek........... 7 6
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The Corniferous group stone at this place presents a very
characteristic appearance for all of the Clifty creck outcrops
and the whole of Clay township. The quarrymen insisted that
it was a sandstone. Not a fossil was found in the shale, nor
could anything but fragments be found in the outcrop seen in
the ravine east of the quarry. The Niagarf stone is tolerably
even bedded, but close and difficult to get out in regular blocks.
Like all the top members of the group in this vicinity on Clifty
creek, it is more or less cherty, but is a very good heavy stone
for bridge and similar work. Better stone can be found under
the bed of the creek.

Section at Mrs. Eva Eck’s Lime Kiln, Adams, Clay Township.

Soil and covered space, thin....... cerreserersaasenese 00 ft. 00 in.
Buft magnesian limestone, lower division of the
Corniferous group, in ledges from four to

fifteen inches thick, fossiliterous................. 10 00
Darker colored maguesian stone, in similar
ledges...oovviriiniiiiniiiiiiinninnns Neeeeees PR . 4 00
To bed of Clifty creek.......ccovuveiviiiiiininnniin, 4 00
Niagara group, in the creek.....cc..ocuveinnenninn. 00 00
Totalu.oeiieiiii 18 ft. 00 in.

The stone from this quarry is burned to lime in a “ perpetual
kiln” of 300 bushels capacity, per day, and makes a white,
“cool” lime that finds a very ready sale.

The Niagara group limestonc has been quarried, some little,
from the bed ot Clifty, near the town of Adams, but not in
quantities to show the quality of the stone.

In the northwest part of Juckson township, on Fall Fork and
Middle Fork creeks, there is an outerop, in cousiderable force,
of massive, heavy bedded, magnesian stoune, lower division of
the Corniferous group. In places on Middle Fork, the Cornif-
erous is cherty, and, just west ot.the county line, silicious
masses of corals and bryozoa, a variety of ‘“buhrstone,” are
found. Heavy outcrops of Lower Corniferous were also seen
in the bed and banks of Wyalosing creek, due west of West-
_port.
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QUARTERNARY AGE.

DRIFT PERIOD.

From the close of the Corniferous to the Drift period, many
pages of the geological record are wanting. What the condi-
tion of the country embraced in Decatur county was, during
these long ages, is mere speculation, more than that it was dry
land, subject to all the vicissitudes of climate that prevail at
this day. It is reasonable to suppose that the rains, alterna-
tions of heat and cold, and other atmospheric influences, were
slowly wearing away the rocky face of the land and cutting
primitive valleys, that have grown, under more modern forccs,
to their present proportions, and it is not presuming too much
to say that the valley of the Great Miami and the Collett
Glacial River valley had a pre-glacial existence. Their extent
was greatly increased during the Drift period, and is gradually
increasing and changing shape at this day.

Except a little recent earth on the creeks and over the low
lands, that were swamps until drained, all the complex material
of loose stones, pebbles, gravel, sand and clay, found overlying
the native bed rocks of the county, is of drift origin, and be-
longs to the Drift period. That the Drift material is not a con-
fused mixture, like the dump of a quarry, but arranged in
somie sort of order, is manifest to the most careless observer.
Every one who has passed over the county has noted the ditter-
ence in the appearance and composition of the white clay lands
of the “flat woods,” and the yellow clay and gravel soil on the
west, and the varying proportions in which these latter are
combined, and their relations the one to the other. A typical
section of the Drift, showing the general rclations, was seen
and measured in a well, uear the county line, in the neighbor-
hood of Hartsville. These actual measurements represent an
ideal section of the various layers of clay and gravel considered
in orderly succession.
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Section in James T. Galbraith’s Well.

8oil, mixed with very little gravel..................... 2 ft. 00 in.
Yellow clay, with gravel and small angular bowl-

43 U N 15 00
Black carbonaceous soil, with timber.........ccne. 2 00

Blue bowlder clay, mixéd with gravel near the fop,
and very tenacious and plastic at the bottom..... 5 00
Corniferous group limestone ..............cccceenieenen. 4 00

T DR 2 - 00

Of course, it is not to be expected that every well in the
county, that even reaches down to the bed rock, will show all
the four strata seen in Mr. Galbraith’s well some one or more
may be wanting, but the order in which they occur is never
changed ; blue bowlder clay never overlies yellow clay.

The blue bowlder clay is the most generally present of any
member of the Drift series, and covers the béd rocks of the
whole county, except where it has been removed by the action
of forces that have operated since the close of the first chapter
in the history of the Drift period. It is exposed in the bluff
banks of Fall Fork, Middle Fork and Dry Fork creeks, where
the overlying yellow clay and gravel are thin in the north part
of Jackson and south part of Clay townships, and in the vicinity
of Westport. The blue bowlder clay, weathered and altered
in appearance by exposure to atmospheric influences, is the
surface soil of the “flat woods.” The western boundary of the
white clay lands of the ¢ flat woods,” may be roughly indicated
by a line drawn from the east of Clurksburg, ta the head of
Cobb’s Fork of Sand creek, thence south with Cobb’s Fork to
the vicinity of Westport. All of the county east and south of
this boundary line is blue bowlder clay chidnged to a grayish
white and less retentive of moisture. I am aware that the
white clay of Southeastern Indiana, especially of Jefterson and
Jennings counties has been referred to another epoch than the
Glacial, but, to my mind, the proof is satisfactory of the iden-
tity of the blue clay, found under the yellow clay and gravel
all over the county, and the surface white cluy of the ¢ flat
woods,” 8o far as concern Decatur county; and I come to this
conclusion without raising the question as to what may be the
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case elsewhere. In riding from Kingston to Mechanicsburg,
with Mr. T. L. Donnell, he said: *“ Between here and Mechan-
icsburg I will show you where you can stand with one foot on
land as poor as Lazarus, and the other on land as good as any
in the State.” On reaching the place indicated, the sharp line .
of juncture was marked by a low ridge of yellow clay and
gravel, that could be traced with the eye for nearly a mile in
each direction. This ridge rests on the so-called white clay; and the
language of Mr. Donnell is quoted to show that this, being the
case, is a matter of common observation. West of Westport,
in a shallow valley, the road has cut through fifteen inches of
yellow clay and gravel, and three or more feet of blue clay; a
short distance east the gravelly layer is wholly wanting. The
blue and white clays are identical in physical make-up, except
where gravel has been added by the same forces that covered
it with yellow clay, and in chemical composition they are the
same, under similar conditions. The bowlder clay is of much
more frequent occurrence in the east part of Bartholomew
county, than is indicated by my report on that county, Indiana
Geology and Natural History, 1881. It is made up of sand,
gravel, pebbles and clay, mixed with bowlders of northern ori-
gin. In proportion to the whole mass, the clay largely exceeds
all the other materials. Where protected by the yellow clay its
color is blue or drab, where exposed, weathered to a grayish
white. The difference in color is due to the action of the oxy-
gen of the air on one of its constituents, the oxide of iron. In
" the “flat woods” the top is free from gravel. In Messrs. T. C.
Doles & Brothers’ tile pit, near Smith’s Crossing, seven or eight
feet down in a soft, blue clay, is seen a little gravel, and about
twenty per cent. of sand, not enough, however, to prevent its
making good tile; and water-washed and worn gravel is gen-
erally found in digging wells, from eight to thirty feet below
the surface. When covered with yellow clay, and the top has
been disturbed, the color is a little lighter blue, and the pro-
portion of gravel increased near the line of juncture, but the
true strata may be readily distinguished, the one from the
other. The consistency is very different; the blue clay is a
uniform, sticky, plastic, wet mass, nearly impervious to water,
the equivalent of the “tile” of the English geologist, and when
dry a veritable “ hard-pan.” The yellow clay is easily exca-
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vated, wet or dry, and freed from moisture, is very friable.
Bowlders are seldom found, and never of large size. The only
polished and striated stone that I have seen, found in either
Decatur or Bartholomew counties, was taken from the blue clay
bed of a well. DBeds and lenticular masses of sand are not in-
frequent, and are the water-bearing strata.

The black soil bed is generally present where the bowlder clay
and the yellow clay form a junction. 1t has never been re-
. ported as occuring in or under the blue bowlder clay, or its
equivalent, the white clay of the ¢ flat woods.” Mr. Frank
Galbraith, an intelligent observer, who has dug eleven wells
in the west part of Clay township, reports the succession to
be : soil, yellow clay and gravel, black soil, frequently with bari-
ed timber, and blue clay. Mr. Enos Woodruff, in sinking
two wells in the north part of Jackson township, reports the
same strata. Mr. James Banister, ot Alert, has dug four wells
and found the black soil in all, and timber in a part of them.
Buried timber is generally found in sinking wells about New-
burg, on Sand creek, and in the vicinity of Clarksburg. The
finding of buried timber several feet below the surface, is a
phienomenon so striking to the average mind, that inquiry de-
velops the fact, in all neighborhoods where the yellow clay is
not replaced by sand or gravel; aud frequent as the tinding of
timber may be, it is not nearly so .often noted as the more fre-
quent occurrence of the black soil.  In thickness it ranges from
two to cight feet, most usually about two feet. In physical ap-
pearance it more nearly resembles the blue bowlder clay, and
where it has apparently been disturbed, at some time in its his-
tory, is mixed with gravel. Its depth below the surface ranges
“from fitteen to thirty-six feet.

The yellow clay stratum is a heterogeneous mixture of clay,
sand, gravel, pebbles and bowlders, and forms the surface soil or
gubsoil ot the central and western portions of the county. It
is not uniform in composition; the relative proportion of its
materials vary within a few feet. In general, the clay elements
exceed all the others and is much less retentive of moisture
than the blue bowlder cluy, but not so pervious as native clays.
The proportion of sand is largely increased over Jackson and
Sand Creek township, and locally over the south part of Clay
township, where it occasiounally replaces the clay down to the
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bed rock, and when water bearing, is a quicksand, Beds and
ridges of gravel mixed with clay are common, but beds of good
road material are only found in the northwest part of Jackson
township and in Clay, Adams and Clinton townships. A re-
markable bed of gravel, is that on Big Flat Rock river. Com-
mencing just below the confluence of Little Flat Rock creek
with the river, it occupies an area one mile wide by three long,
on the east bank of Big Flat. Itliesin the fork of the streams,
except at the lower end, where it is cut across by both the
river and the creck. It is said that this bed of gravel, spread
out and mixed with yellow clay, reaches into Rush county,
and is konown as a great wheat growing belt. In Decatur
county, the bed in surface appearance and internal make up is
identical with the Haw Patch gravel, of Bartholomew county,
except that here it is known to rest on the bowlder clay, and oc-
cupies a higher level above the neighboring streams. The top of
the bed is tifteen feet below the general level of the country,
and forty-five feet above the bottom of the river. Where cut
by the creek and river, it is bounded by bold steep blufts. An-
other small bed of gravel of similar, if not identical, appear-
ance is that seen between Middle Fork and Fall Fork creeks,
near the county line. An excavation in the bank of one of
these latter beds, shows gravel mixed with the soil at the top
and finer gravel below until a quicksand is reached, all ar-
ranged in tolerably uniform, and nearly horizontal strata, as if
deposited under running water. At the foot of the Flat Rock
gravel, great quantities of pebbles, rounded and angular bowl-
ders, with pieces of limestone derived from the Niagara and
Corniferous groups, were seen piled up in a confused mass.

In the southeast quarter of section 8, township 10, rauge 8,
commences an upland, “hogs-back,” of gravel, that can be
traced in a continuous ridge to the Clifty Creek valley. North
of the creek it is continued in gravel hills and ridges beyond
the Shelby county line. Its total length is near four miles, and
fades into the yellow clay at each end. Its course is a httle
east of north. At the south end it has the width and much
the appearance of a gravel road, and was used as such in the
early history of the county. On each side of the ridge the soil
is free from gravel, black and swampy. North ot Clifty creek,
on the farms of Mr. Ed. Marshal and Mr. John P. Elliott, the
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ridge is cut into hills or mounds. Two of these mounds were
examined where excavations had been made for road material.
The stratification lacks the regularity of the Haw Patch or
Adams township beds. No two sections, even when taken
within a few feet, will represent the same succession of strata
and materials. The sund sometimes lies in heavy deposits,
several feet thick, the strata running in curved lines and van-
ishing layers at an angle of several degrees to the horizon.
Sudden changes from sand to gravel occur, or the gravel may be
replaced by pure sand without signs of stratification. Again,
pockets of bowlders are found in such size and quantity as to
gpoil the gravel for use on the roads. These collections of
bowlders are in confused piles, without stratitication or other
evidence of orderly arrangement. The whole mixture below
the surface soil is free from clay, and shows the stratification
most, if at all, where the gravel is of medium size. The layers
are thin, ranging from one to five inches, and seldom reaching
the last figure. The largest per cent. of the materials in the
upland beds and mixed with the yellow clay is metamorphic
- sand, gravel and bowlders, derived from the Huronian and
Laurentian hills north of the great lakes; the remainder is
made up of chert and hard fragments weathered from the Ni-
agara and Corniferous limestones. Especially are the Cornif-
erous group corals common. It is very probable that a large
per cent. of these corals are ot Canadian origin.

The yellow clay bowlders are much more frequently found than
those of the blue c¢lay; they are of larger size, less worn and
more aungular. Representatives are found, of nearly all the
primitive rocks; the most common are varieties of granite,
gueiss, mica schist, greenstone, hornblende and diorite. They
are most numerous aiong the west boundary line of the county,
where they'lie on the surface, or but partially buried in the
soil. East and south of Clay and Adams townships, large
bowlders are rare.

Yellow sand or moulders’ sand in beds, have not been seen, but
banks of washed sand on the creeks are common. Lenticular
beds are found in digging wells in the yellow clay, and are fre-
quently water-bearing.

In thickness the y8llow clay is heaviest in Washington, Clin-
ton and Adams townships, where the average is about twenty-
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five feet; in the south part of Clay,and over the whole of Jack-
son townships it grows thinner, and the per cent. of gravel is
gradually diminished and the sand increased.

The soil of Decatur county is mainly of foreign origin, that
is not due to the disintegration of the native stones and shales,
and is largely modified by the blue bowlder or yellow clay on
which it rests. The close of the Drift period left a barren
waste of dry land, that time, “the avenger of all things,”
through the influence of climate, air, water and other torces,
bas brought to its present state of fertility. That plants and
animals have been important factors in forming a soil over the
clay beds, has been pointed out by Prof. Wm. Orton, and es-
pecially have the influences of earth-worms been studied and
described by the late Mr. Charles Darwin. The work of the
ant, crawfish and burrowing beetles, was supplemented and
protected from the wash of the rains, as soon as the clay was
covered by vegetation, however scanty it may have been; and
in the case of the yellow clay, this must have been very soon,
Judging from what is seen when the subsoil is now exposed,
and plants at once take root and grow. Doubtless these insig-
nificant workers and the plants, brought to the surface clay and
the soluble, chemical compounds, and left the pebbles and
coarse sand below; hence,in time, a clay or loam goil, free from
gravel. Taking this view of their work, the much despised
earthworms and erawtish, as benetactors of the race, deserve
more consideration at the hands of man, than to be ruthlessly
murdered for figh bait. The low, black, burr oak soil of Clay and
Jackson townships, and to a still more limited extent of other
townships, was formed under swamps, and has been increased
by the wash and sediment of the water that has flowed over it.
Over the pure gravel beds, it is probable that the soil was main-
ly formed through the instrumentality of plants,and the result
is a soil of the greatest fertility, with but a slight admixture of
clay. The white clay soil of the “flat woods,” the black, burr
oak soil, and, in fact, all soils of’ the county, just in proportion
as the clay excedes the gravel, require underdrainage; except
on the swampy lands, the amount of the subsoil mixed with
the surface, determines the character and appearance of the
80il..
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RECENT PERIOD.

This period includes all the various sediments of running
water, earth, sand and gravel, that are known as alluvial de-
posits, and forming at the present day. In consequence of the
absence of important water courses the deposit forms but a
moicty of the clay or earth of Decatur county, and is here re-
ferred to only to complete the history. Attention is invited to
the fact that the increased facilities for the drainage of the
country renders the streams more liable to overflows, and conse-
quently greater modification of existing deposits than was
formerly the case. ‘

ECONOMIC GEOLOGY.

AGRICULTURE.

The yellow clay soils have in them untold possibilities. I
was shown a productive ficld on Little Flat Rock creek that
had been planted to corn for fifty years, without change or rest,
until last year. The crop reports for 1882 show that Decatur is
one of the three largest corn-growing counties south of Central
Indiana, and well up in all the other farm products. An ex-
hausted yellow clay soil can be readily brought back to fertil-
ity, and fertilizers yield a big profit on the investment. The
sub-soil contains all the chemical elements of fertility, and once
brought to the surface is within itself productive, heunce this
kind of a soil never can be wholly exhausted.

The white clay soil of the weathered bowlder clay, is too close
and compact to be a very certain soil in all seasons, wét or dry,
without extensive artificial drainage. "These lands have been
occupied principally by thrifty Germans, and it is astounishing
what they already have accomplished in the way of farming.
Once thoroughly drained, this soil produces excellent crops of
‘wheat, corn and grass.




GEOLOGY OF DECATUR COUNTY. 147

BUILDING STONE.

The vast importance of the quarry interest, and its bearing
on the present and future wealth of Decatur county, can not
be overestimated. I have already attempted to show its mag-
nitude at this day, and its potentialities for the future. No
county in the State can compare in the amount of Niagara
limestone exposed, the ease with which it can be quarried, its
strength and uniformity of texture. The supply isinexhaustible;
thousands of acres of merchantable stone twenty-five feet thick,
covered only with a thin soil, await development against the
eighteen or twenty acres that have been removed. The de-
mand is for all kinds of stone for architectural use, from the
foundation to the coping, and for heavy masonry can not be
superceded. At present the supply and demand are equal,
and no stone is left over in the yards. Orders that can not be
filled with available stone, without much stripping, are sent to
other firms, and the ledge= in sight disposed of first. The stone
comes from the quarry with the top and bed ready for use, and
in consequence of the absence of vertical scams or faults, can
be had in length and width fur beyond the possibilities of trans-
portation.

LIME.
.

The buff magnesian limestone of the lower division of the
Corniferous group, within the last few years, has attracted at-
tention as a lime rock. Its very appearance was against it, and
caused it to be passed by until tested, when it was found to
make a beautiful white lime, that is rapidly growing in favor
with masons and plasterers. At Greensburg, thelocally harder
portion of the bed is burned; at Adams, the softer, spongy
stone. All the members of the Corniterous group below the
North Vernon stoue, make what is known as “lean,” or “cool,”
lime. This is due to the stone containing a greater per cent.
of magnesia and alumina than the Niagara limestone, that pro-
duces a “fat,” or “hot,” lime, that slacks quickly. The “cool”
lime slacks slowly, runs smoothly under the trowel, and does
not “chip-crack,” like most of the *hot” lime plastering.
When used in mortar it partakes more of the character of a
hydraulic cement than the “hot” lime, and in time becomes



148 REPORT OF STATE GEOLOAIST.

harder than brick. The Niagara limestone makes a first-class,
strong lime, and for certain purposes, as purifying gas, can not
be superceded. Decatur county has an abundance of stone,
easy of access for the manufacturer, of either variety.

BRICK AND TILE.

The weathered white clay of the “flat woods,” is a first-class
brick or tile clay. The principal tile factories that came to my
notice were those of Mr. Wm. M. Hamilton, at Clarksburg;
Isaac Deilkes, Glidewell & Martin, and J. T. Doles & Brothers,
near Smith’s Crossing. The Messrs. Doles have the largest
factory in the county. They use steam as the motive power,
employ eight men, and have a kiln capacity of 18,000 tile.
" The capacity of the other kilns is about 10,000 at a burn. The
product of the factories is sold in the yard. The other surface
clays of the county, where free from gravel, and not too calcare-
. ous, make the best of tile and brick. In short, the rule is to
burn the brick near where wanted, out of the clay found in the
vicinity.

SAND.

The washed river and creek sand, especially of the west
part of "the county, is in high repute with builders for all kinds
of work. Itissaid that the clean white sand of Sand creek,
east of Greensburg, has been used for making glass in the New
Albany factory. With its inexhaustible beds of the very best
building stone, unrivaled brick clay, superior limerock and
sand, Decatur county is destined in a near day to take rank as
the stone, brick and lime “Newcastle” of the Ohio valley.

FRUIT.

All the orchard and small fruits are grown. The apple
does well on the yellow clay soil for a few years, but seems to
be short lived. This trouble might be remedied by more care
in sefecting varieties that have proved hardy, not only in this
latitude, but on this soil. It is a well known fact to any person
who has paid attention to botany, that certain forest trees are
found on a peculiar soil, adapted to their growth. The sugar
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maple does best, and is common on a limestone soil or ledge,
the sweet gum and persimmon flourish on the compact, imper-
vious clays; and it is reasonable to suppose that the same may
be true of the different varieties of the apple. An apple is an
apple, but a wild crab is not a Rome beauty. Pecaches are too
uncertain a crop, except for domestic use. Pears, plums and
cherries do well. Grapes have not been tested beyond a home
supply; but as the northern fox grape, Vitis labrusca, L., grows
wild, luxuriantly, on the white clay lands in the neighborhood
of Millhousen and Westport, it is more than probable that its
cultivated varieties, the Isabella, Catawba, Concord and others
could be very successfully grown.

WATER SUPPLY.

In sinking wells an uncertain supply of water may be struck
in the sand seams of any of the clays. The veins found in the
blue clay are the stronger, but are liable to fail in seasons of
drought. A certain supply is found a few feet below the sur-
face of the stone in about one-half the wells dug. Springs are
not common, and driven wells infrequent. The Niagara shales
are generally water-bearing. It is not all water which is “clear
as a crystal” and cold that is free from pollution. The greatest
safety is in deep wells, sunk where there is no possibility of
contamination from surface drainage, or soakage from the barn
yard, or other outbuildings. Recent investigations in sanitary
science have rendered it very probable, to say the least, that
typhoid and the so-called typho-malarial fever have their origin
in contaminated drinkigg water. This being true, typhoid is
essentially a preventable disease, and can be prevented by
using only potable water for all purposes. No well is safe that
does not go into, or rather below, the blue clay.
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ARCIIAOLOGY.

Mr. Geo. H. Dunn, postmaster, Mr. Jos. Davidson and Prof.
L. II. Marshall, of Greeusburg, have paid special attention to
the antiquities of the county, and have made fine collections.
Some of their specimens are very rare and can not be dupli-
cated. Professor Marshall, at my request, has prepared the
following account of the Indian relics, cte.:

The archseology or antiquities of Decatur county furnish the
archeeologist or collector of relics a prolific and very interesting
field of observation. The earthworks, in the form of mounds,
are neither numerous or large, but the surface relics or antiqui-
ties, such as stone and flint implements, are abundant.

To locate and describe the most important mounds of this
county, time and space prevent, and no correct or adequate
conception of the rare antiquities, implements or emblems, can
be formed without the aid of cuts or plates. The mounds,
8o fur as my observation extends, are found chiefly along the
water-courses which tlow through the county, ot which Flat
Rock and Clifty are the principal ones, evidently showing that
such streams were the favorite and necessary places of resort
of the pre-historic people. The mounds are principally burial
mounds, as skeletons or bones are found in most of them,
which crumble readily upon exposure to the atmosphere. And
I regret to say, that in the excavation of some of thhese mounds
by our worthy and estecmed fellow-townsmen, Messrs. Geo. H.
Dunn and Jas. Davidson, with myself, disclosed the fact that
these mounds had been previously disturbed, by unskilled and
ignorant curiosity scekers, other than oursclves, as the bones
were usually found by us thrown back together in a promis-
cuous mass, without observing the surroundings or devclop-
ments made, or even preserving the few relics found therein,
That these mounds are artificial, we have abundant and con-
clusive evidence, as a diversity of soil, stone vaults, shells, coals,
ashes, beads, wristlets, also pottery, and fragments of the same,
have been found in them, but unfortunately, these last men-
tioned came into the possession of non-residents of the county.
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From a mound on a high, plateau-like tract of land, on the
farm of the Shellhorn estate, nean the junction of Little with
Big Flat Rock, was found by Messrs. Dunn, Davidson and my-
self, a large and remarkable sea shell (Busacon percersum), thir-
teen inches or more in length, capable of holding probably a
half gallon of liquid. The whorl or volutions, running the
unusual way, to the left, two small holes, one at each end,
are perforated, probably serving the purpose of carrying it,
by means of a cord, suspended from the opposite shoulder.
This rare specimen forms a part of Mr. Dunn’s collection. Of
the surface relics;, stone axes, chisels, pestles, fleshers, gouges,
flint arrows and spear points, have been found rather plenti-
fully; rare slate specimens, such as pipes, emblems, medicine
tubes, shuttles, etc., huve been found, also one slate axe. All
of which no written history has been transmitted to us, to en-
lighten us as to the use of these mysterious emblems and imple-
- ments by the people who have long since passed away. Highly
polished chisels, a very peculiar gouge, sharp, concave on one
side, and convex on the other, and the most perfect canoe-shaped
shuttle, with a number of other peculiar and interesting relics,
constitute a part of Decatur county antiquities. The arrow
and spear poiuts,embracing all the unique forms of flint, quartz
and carnelian, are found throughout the county in abundance.

The pestles, axes, fleshers, chisels, gouges, etec., are princip-
ally of gray-stone, green-stone and granite. The emblems are
chiefly of blue or stnped slate (diorite?), very highly polished.
In the locality of New Point, I am informed, was found earth-
works, evidently once a well-planned town or village, evincing
a civilization and intelligence far superior to the modern In-
diun. Of the more modern Indian antiquities we have but few;
perhaps my own cabinet will comprehend nearly all of any im-

portance.

L. H. MagrsHaLL.
December, 1882. :

THANKS.

I am under obligations, and hereby return thanks to all with
whom I came in contact in the prosecution of my work. I am
under especial obligations for favors and information to Messrs.
Geo. H. Dunn, Jo. Davidson, Jos. Drake, S. S. Anderson,
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civil engineer, and Prof. L. H. Marshall, of Greensburg. I am
indebted to Mr. Anderson for'railroad and other elevations, and
to Professor Marshall for the foregoing account of the antiqui-
ties of' the county, which have been kindly furnished “without
money and without price.” To Mr. T. L. Dounell, of King-
ston, whose hospitality I enjoyed for three days, who kindly
furnished the conveyance and went with me to places that
otherwise I would have been unable to reach; to Mr. C. A.
Hamilton and Prof. E. A. Allen, of Kingston; Mr. T. C. Doles,
of Smith’s Crossing; Mr. John Shellhorn, of Adams township; .
Mr. Jenkins, druggist, of St. Paul; Mr. Isaac Vansickle, of
Hartsville, and to Mr. Geo. K. Greene, of the State Geological
Rooms, for identifying and naming the Lower Silurian and
Clinton group fossils.




GEOLOGY OF JAY COUNTY.

By DAVID S. M’CASLIN.

LOCATION AND HISTORY.

Jay county was settled in 1883, and organized as a county in
1886, taking its name from John Jay, first Chief Justice of the
Umted States.

Its eastern boundary is the State of Ohio, having Randolph
county on the south, and adjoined to the westward by Delaware
and Blackford counties, with Adams on the north.

In area it comprises about four hundred square miles, or
nearly 266,000 acres of land.

The population in 1840 was but 3,863. The last census (1880)
enumerates 19,281. The rapid increase of the last two years
wouid probably raise the number considerably above 20,000.

In material 'development Jay county has been very much re-
tarded, owing to no natural disadvantage, but mainly because
of her isolation commercially. The iutelligence and energy of
the citizens has been constantly hampered by the absence of
facilities for transportation.

Until within ten or twelve years they have had no connection
with the railroad system of the West.

No less than three roads had been projected and partially
built many yeats ago. Some of them were lines of importance,
but all were abandoned after much work in grading had been
done. Itis probable that present enterprise will take possession
of two of the old grades, as they are well preserved.

Three railroads now traverse the county. The P. C. St. L.
(branch of the Pennsylvania Railroad), crosses the southwest cor-
ner of the county, passing through the thriving towns ot Red-
key and Dunkirk.
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The Lake Erie & Western Railroad enters the county at the
southwest corner, going northeast to Portland, thence eastward
across the centre of the county.

The Grand Rapids and Indiana R. R., passes through the
county from north to south, crossing the Lake Erie and West-
ern at Portland.

Portland, the flourishing county seat, is rapidly becoming
quite a business centre, having direct communication with Ft.
Wayne, Richmond, Toledo and Indianapolis. All branches of
trade are well represented, and on every side energy and enter-
prise manifest, in the erection of large business blocks, facto-
ries, elevators, mills and many beautitul residences.

One or two new railroads are now under projection, one being
proposed, and the right ot way granted, that will penetrate the
county from the northwest to the southeast, entering Jay
county at Camden, runuing from Bulftton to Union City. This
will give the county a perfect net-work of .railroads, and their
number will atone for the isolation of the past, in which of
necessity the vast resources of this county were but partially
developed., : .

These are now opened up, and energy and enterprise are
quickened and stimulated on every hand, giving promise of
future prosperity that will make Jay the peer of any county
in Indiana. It now possesses all the elements of commercial
progress, an intelligent, hopeful citizenship, a soil of great
fertility, and railroad connection with the greut trade centers.

SURFACE FEATURES.

Generally speaking, Jay county is a portion of the north-
western slope of the great water-shed lying between the Ohio
river and the great lukes.

In surface configuration it is quite. similar to the remainder
of this great plateau region; cspecially is there a similarity of
appearance with the localities eastward in Ohio, bearing the
same relation to the great water-shed.

The Ohio counties adjoining to the east all have the gently
rolling and undulating surface that characterizes Jay county.

The drainage of the county is mainly to the northwest,
though the high ridge traversing the southern portion of the
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county forms a water-shed, sending a number of small streams
southward to the Mississinewa, and castward to the headwaters
of the Wabash in Ohio. The streams are all quite small, the
Salamonie being the largest.

The Wabash barely touchés the county at the northeast cor-
ner, flowing oft’ to the northwest through Adams county. As
‘a rule the streams have shallow channels, flowing with sluggish
currents through level alluvial valleys. In certain localities,
however, they have excavated deep channels through barriers
of bowlder clay, presenting rocky bottoms flanked by bluffs
with bold escarpment.

The whole central part of the county is a broad plain, of very
level alluvial land, underlaid locally with unstratified blue
clay, with occasional shallow deposits of sand and gravel
Fine sand exists locally in the clay, though the beds are irreg-
ular and not persistent.

Through this broad plain winds the Salamonie, with a gen-
eral course from southeast to northwest, occupying the geo-
graphical centre of the county, comprising more than halt’ of
its area, embracing all of Noble, Wayne and Green townships,
and including large portions of Penn, Knox and Pike town-
ships. Its tributaries are all small brooks, finding their way
from the elevated regions lying southward and northward. In
Jackson, Bear Creek, and Wabash townships, the streams are
all tributaries to the Wabash, the three largest being Wolf
creek, Bear creek and Limber Lost.

The great central plain of the county is flanked on the south
by an elevated ridge extending east and west across nearly the
whole southern part of the county. It distinctly traverses Mad-
ison, Pike and Jefferson townships, gradually sloping oft into
a level plain in the western part of Jefferson township. It is
locally known as the ¢ Lost Mountain.” It nowhere approxi-
mates to abruptness in appearance, but nevertheless the out-
line of highest elevation is very perceptible. ‘

The Grand Rapids & Indiana Railroad crosses its summit
below Hudson- Station, at a grade of seventy-tive feet to the
mile, and that with a very deep cut into the crest of the ridge.

It is a mighty mass of glacial material, apparently heaped
up against the Niagara rocks that crop out in force at Ridge-
ville.
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This -morainic material is, on an average, more than one
hundred feet thick, reaching in certain localities a possible
thickness of two hundred feet.

At New Mt. Pleasant, in Jefferson township, a well was dug
to a depth of 108 feet without fihding water or reaching the
limestone. At other points eastward, deep wells have never
passed through the clay, showing that this ridge is not caused
by an elevation of the limestone, but that it is a mass of un-
stratitied drift resting upon the Niagara rock.

It appears to be for the most part a mass of heavy bowlder
clay, with only local and irregular deposits of sand. On the
outcrop at Ridgeville the elevation is 993 feet above the sea.
Four miles north the railroad crosses the summit at an eleva-
tion of 1,053 feet, or 480 feet above Lake Erie. Six miles north
of this summit, in the bed of the Salamonie, the limestone ap-
pears at an elevation of but 882 feet above the sea, being 111
feet below the level at Ridgeville, and 171 feet below the sum-
mit of the ridge. The general dip of the limestone at both
points is northward, and the strata are apparently quite equiv-
alent, thus giving the formation a descent of eleven feet to the
mile to the north. There being no marked evidence of exten-
give erosion, we conclude that this extended elevated ridge is a
morainic mass resting against the northern slope of the Niagara
formation. Considering the position and arrangement of this
ridge, the absence of gravel deposits in its mass, and its exten-
sion as a ridge of clay entirely across the county, we consider
it one of a series of terminal moraines marking the path of the
retreating glacier.

Eastward from Hudson Station it becomes gradually higher,
and at a point observed in section 21, in Madison township, we
judged it to be over 1,100 feet above the sea, and more than
500 feet above Lake Erie. Its surface, generally, is quite un-
broken, though the southeast part of Madison township was
" quite hilly. Over portions of Pike township, large bowlders
are numerously distributed, most of them crystalline metamor-
phic rocks. In several places large masses of Devonian lime-
stones were observed full of characteristic fossils.

To the northwest of the plain of the Salamonie lies another
great barrier of bowlder clay, not so marked in its outline as the
southern ridge, yet clearly enough defined to exhibit a marked
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parallelism. Its general course is trom northwest to southeast,
extending as a summit region along a line lying generally a lit-
tle south of the line of the northern tier of townships, except
in the western part, where the eroded valley of the Salamonie
alters the outline of surface. i

The elevation at no point is as great as that of Southern ridge.
The Grand Rapids Railroad crosses it, five miles north of Port-
land, at an elevation of 955 feet above ocean level or 882 feet
above Lake Erie. Localities westward in Penn township, are
evidently somewhat higher.

The clays of this region are very thick and heavy. Where
they have been undisturbed there is but little sand or gravel.
- The gravel beds are local dcposits, lying invariably above the
blue clay, and of later origin.

The great underlying mass in both ridges is an unstratified
mass of blue clay, varying little in general characteristics.

The northern ridge gradually slopes off toward the Wabash,
its gentle descent giving course to a number of small streams.
In the northern part of Jackson township exists a marshy re-
gion, locally known as the ¢ Loblolly.” It is from one to two
miles wide, and is about five miles long. It extends from the
Adams county line, in a southwest direction, ending about sec-
tion 17, Jackson towunship. Southwest of this point is a suc-
cession of ridges of sand and gravel, gradually thinning out
toward Camden.

Continuous with the “Loblolly” basin, a broad channel passes
through this region of ridges, along the line of “ Haines’
Ditch,” passing southward into Blackford county, through the
broad, low prairie lying northwest of Camden, comprising por-
tions of several sections.

The northwest part of Penn township is high and rolling, as
is observed in the region of Balbec, in section 15.

From this general survey, thé whole surface configuration of
Jay county is outlined by the deposition of glacial detritus
forming a moraine in the southern part, and a similar, but
smaller one in the northern part. The southern one has been
subject to no rearrangement of its material, but the northern
one has been altered by a subsequent modification in past glacial
times, in which the later floods reassorted much of its mass,
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covering the clays in places with deposits of sand and gravel,
an arrangement not observed anywhere on the Southern
ridge.

GEOLOGY OF THE DRIFT.

The surface features as just described indicate the character-
istic phenomena of the Glacial and Fluviatile epochs. Their
exhibition is very striking. The arrangement of the clays and
gravel beds furnish favorable opportunity for the study of the
dynamics of the Great Ice age.

The causes of the Glacial epoch have been. discussed fully
and ably in many preceding reports. But a few words for the
better understanding of what follows by those who have not
studied this subject.

The Glacial epoch is a part of the recent period of Geologi-
cal history. It came on gradually at the close of the Tertiary,
a mighty glacier forming in northern latitudes, and as its mass
accumulated extended its foot southward, until it terminated
finally in the latitude of Cincinnati, its average sauthern
limit being about the 89th parallel of latitude. Various causes
are assigned for the formation of such an ice mass. The pro-
bability is, that a number of ageucies were conjoined in this
great work, the most active being the gradual eclevation of
the region lying northward. Elevation occasions lowered tem-
perature. The evidence for such elevation in this period is
convincing.

Deep channels cut in glacial latitudes show such elevation,
the depression at the close of the Glacial epoch causing them
to fill up with glacial material. The striations on the surface
of the rocks in many places show that the great ice mass
moved southward with such great volume and depth that it
was unhindered in its course by inequalities of surface.

Its weight and motion are the elements giving it great power.
Buch a mass passing over a rock surfuce would act as a great
plane, tearing up masses of rock, taklnv them into its own mass,
would transfer them to other locuhtlcs, where its dissolution
would deposit them. Our bowlders are all these fragmental
tocks, none of them being native. Softer material would be
ground finer, and in the action of water would distribute itself
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in sand bars and gravel beds. The melting of the glacier sup-
plies another agent that acted powerfully in the distribution
and arrangement of the drift, namely, great volumes of run-
ning water. These sluice-like torrents reassorted and modified
many deposits of the glacial detritus, commingling often sand
and alluvium preparing the way for future fertility.

In Jay county, the various results of the Glacial period may
be satisfuctorily studied.

The heavy deposits of unstratified blue clay, its wide belts
strewn with bowlders, its ancient channels now filled up, sand
and alluvium, all furnish data illustrative of its dynamics.

The whole ridge previously described, known as * Lost
Mountain,” is a portion of a vast terminal moraine. It is one
of a series of such moraines marking the path of the retreat-
ing glacier.

The receding glacier as its dissolution went on probably made
periodical advances. Each new terminus would make a new
moraine. These successive accumulations of detritus would
lie as ridges parallel with the southern limit of the glacier.
The parallelism of these morainic ridges has been observed in
the survey of the western counties of Ohio. They mark peri-
odical resting places of the retreating glacier.

This great ridge is composed entirely of a heavy mass of
unstratitied bowlder clay. There are no deposits of gravel
in it.

The ridge forming the water-¢hed in the northern part of the
county is similar in character, and the clays show the same ar-
rangement.  Wells have been sunk to a depth of 130 feet, as in
section 13, Penn township; in section 32, Jackson township,
80 feet, and at the County Farm, 95 feet. None of these wells
passed through the clay. All these points are on a line follow-
ing the summit approximately. Being nearly centrally located
on the water-shed, they all pass through the same heavy elay,
and they mark a low morainic ridge quite parallel with the
great moraine of “Lost Mountain.” Between them lies the
broad plain of the Salamonie and its tributaries. It is a de-
pression which fluviatile waters did not fill up, though cur-
rents of shallow water must have flowed over it in ancient
times, partially filling up the great trough between the two
morainic masses. It is covered deeply and in wide extent with
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alluvial and fluviatile deposits, with local shallow deposits of
fine sand and gravel, as seen south of Portland, and, again, in
section 5, Noble township, and other points.

The filling up of this valley makes the outline of the moraines
less distinct. The city of Portland stands upon a deposit of
alluvium, passing through which the blue clay is met locally,
but generally the limestone occurs at varying depths.

Over a large portion of Greenc and Knox townships this
condition prevails. Locally there are patches of white cold
clay, probably of sedimentary origin.

Thus the character of the valley now occupied by the Sala-
monie shows that it was not formed by the excavation of the
bowlder clay, but that it originally existed as a valley between
two great masses of morainic material, and has been partially
filled by fluviatile and lacustrine deposits. In the whole plain
of the Salamonie there are no evidences of swift currents, but
only of gently flowing streams, leaving shoals of fine sund
and shallow gravel beds.

The absence of bowlders from the valley of the Salamonie
throughout the eastern and central part of the county also
suggests that this plane does not result from erosion, for where
that occurs the eroded channel is left with its bed thickly strewn
with bowlders. The absence of these sustains the view that
the Salamonie has simply chosen its course through a basin be-
tween two moraines, which gradually has been filled with fluvi-
atile and organic deposits. T'hese deposits are notable over
portions of Noble and Wayne townships.

It is concluded, therefore, that the two heavy clay deposits
of the county are two succeeding moraines, and that the pres-
ent surfuce configuration of Jay county is outlined by them,
though later influences have modified them, introducing new
conditions.

These modifications came from surface and mass changes in
the moraine itself. The matter composing it naturally solidi-
fied, its own weight promoting density, thus lowering its

“height; and, besides, the action of surface water would also
assist in leveling down its summit. Under these influences the
outline of a moraine would be modified, and in course of time
it would assume the flattened, pldteau-like appearaunce of the
“Lost Mountain.”
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But the most marked changes in morainic material came
with the period of greatest recession, when the dissolution of
the ice was most rapid, and, consequently, the volume of water’
greatest and deepest. This produced a great inland fresh-
water sca of mighty extent. There is evidence that the ele-
vated water-shed of Ohio and Indiana was at least partially
under water during this period. (Vide Ohio Survey, Vol. II,
p- 47.) This time preceded the establishment of the present
system of drainage for the luke region, the waters in that time
finding outlets toward the Ohio and Mississippi. The abound-
ing waters found passage-ways through the accumulated ridges
of detritus and over the barriers of rock, making sluice-ways
that are still distinetly outlined, though many are partially
filled up with alluvial deposits.

These superfluous floods are found to have cut their way
over summits ranging from 350 to 400 feet above Lake Erie.
Newberry mentions five of these ancient channels passing over
the present water-sheds, at an average elevation above Lake
Eric of about 350 feet. The ncarest one of these channels to
Indiana is the one passing over the St. Mary’s summit, at an
elevation of 367 feet above the Lake. It connects the valleys
of the Maumce and the Miami. As this same water-shed ex-
tended westward into Indiana, the same conditions were un-
doubtedly continued, and we may expect to find ancient chan-
nels in our Indiana summit region. The higher elevation of
“ Lost Mountain” did not offer as easy a passage-way as the
lower moraine northward.

The summit between the Mississinewa and the Salamonie is
nearly 100 fect higher, on an average, than that between the
Balamonie and the Wabash, the latter being 383 feet, and the
former 480. The receding waters in their decline, constantly
close the lowest outlet. Their effect is naturally seen on the low-
est ridges. The higher ridge shows no such results, being in-
tact and unassorted.

The northern morainie ridge, on the contrary, was cut asunder
by the superfluous waters of the Fluviatile epoch, and much
of its mass reassorted and modified. i

The ancient river entered the county from the northeast,
coming in at section four, of Bear Creek township, passing in

11—Geol.
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a southwest direction, traversing the region known as the
“Loblolly,” then following the line of ¢ Haines’ Ditch,” passing
.out of the county through the prairie northwest of Camden.
It probably finds its continuation through Blackford county,
with a deflection in its course to the southward. Such a chan-
nel is crossed by the railroad four miles southeast of Ilartford
City. It has been traced southward across Delaware, into
Henry county, thence probably into the great valley of « The
Collett Glacial river.”

This channel is one of very marked features, being in places
so distinctly an ancient river bed, that it is known to the in-
habitants as the “Lost River.” The deposit of alluvium is
very deep. The part of this channel known as the “Loblolly”
is simply a portion of the old bed that was deeper than the
rest, and was not so much filled up. A succession of small
lakes, very narrow and deep, extend throughout its whole
length. They are simply portions of the old bed that are grad-
ually filling up with organic matter. Some of them are said
to have sandy bottoms, with a shore of mucky material. The
water has little or no current, moving sluggishly toward the
‘Wabash.

The divide of the waters in this ancient channel is in a shal-
low pond in section 19, Jackson township. From this point
“Haines’ Ditch” follows the bed of the old stream, being raised
above the ancient bed by alluvial deposits. The ditch has a
gentle fall to the Salamonie, winding through this valley as a
mere rill, where formerly poured a flood at times two or three
miles wide, and perhaps two or three hundred feet deep.

Evidently the waters moved at times with the current of a
rushing torrent. This deep channel passes through the barrier
of blue clay, striking it in the western part of Jackson town-
ship, throwing up masses of sand and gravel into ridges that
rise to a height of eighty feet above the present surface of the
valley, as at “Tusey’s Knob,” section 24, of Penn township,
and the ridges of similar appearance in the adjacent sections
25 and 26. These ridges stand directly in the line of the chan-
nel with their axes at right angles with its current. The first
of these ridges are steep and abrupt. The succeeding ones to
the southwest are gradually lower, and thin out towards Cam-
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den, where the gravel and sand are found in deposits from six
to ten feet thick, lying on the blue clay. All these deposits of
eand and gravel have the usual “flow and plunge” structure,
showing in their arrangement the action of water currents
flowing at varying rates and depths.

In the higher ridges, as was observed in ¢ Tusey’s Knob,” the
stratification of the material is oblique and irregular; alternat-
ing layers of fine sand, and coarse gravel. These ridges are
genuine “hog backs.” The sides of “‘Tusey’s EKnob” are
steep, and the summit is very narrow, coming up in places to a
very sharp peak,. from the top of which is a beautiful view,
taking in at a glance the outline of this ancient valley.

North of this series of sand ridges undisturbed morainic ma-
terial lies as a mighty barrier, having been penetrated to a
great depth. In section 18, Penn township, a well was dug to
a depth of 180 feet. South of this channel the general shore
line is a barrier of unstratified bowlder clay, wells eighty and
ninety feet deep not reaching the bottom. Previous to the
Fluviatile epoch, this morainic mass was continuous through-
out the northwest part of the county. The sand ridges are the
productof its reassortment. They exhibit the action of strong
currents of water dashing over bars and shoals. The channel
northeastward was deeper, and its flood striking this clay bar-
rier excavated an outlet, reassorting the material, and mingling
new ingredients, threw it up into the sand bars and shoals
that now constitute the sand ridges and the gravel deposits in
the vicinity of Camden. All the other gravel deposits of the
county had this origin; but the beds elsewhere, as a rule, are
much thinner in comparison, few of them exhibiting the as-
sorting influence of deep and rapid currents.

The gravel found in the vicinity of West Liberty, section 13,
Jackson township, is one of the broad sand bars of the south-
ern shore of this ancient river. The shallow lateral deposits
apparently alternate from side to side throughout the “Lob-
lolly ” region. They all rest upon beds of blue-clay.

The conclusion is then made that the ancient inland sea had
at this point an outlet identical and synchronous with those
crossing the Summit region in Ohio. The earlier floods may
have submerged much of this region, but their recession would
gradually confine their volume to more specific limits, produc-
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ing the broad outlets, with strong currents, reassorting the
drift and depositing it in the ridges that are characteristic of
this Summit region.

These ridges have a general parallelism of outline with the
more recent shore lines of Lake Erie; namely, the lake ridges
found in Western Ohio, the highest one extending into Indiana
to Fort Wayne, where the waters of Lake Erie at that period
had an outlet through the Valley of the Wabash. The ¢“sand
ridges” are older than the “lake ridges,” the channels produc-
ing them being closed betore the outlining of these ridges.
Upon this distinction Professor Newberry says: ¢ Careful ob-
servation will show that this belt of sand and gravel hills has
little in common with the lake ridges, being composed of differ-
ent materials, holding a higher level, and being far less contin-
uous and uniform in altitude.” (Vol. I, Ohio Survey, p. 43.)

Many inquiries in various parts of the county elicited no dis-
covery of the so-called ¢“Forest Beds,” traces of which are
found in many localities southward.

The deposits of drift, both glacial and fluviatile, both the
clays and the gravel, abound in fossils, many of them some-
what weathered. The most abundant are Devonian. species;
many fragments of limestone from the formations of that age
being full of corals and shells. These are abundant in the gravel.
The summit of “Tusey’s Knob” is thickly strewn with them.

In the blue clays, and only in the blue clay, are frequently
found fossils belonging to the Hudson river rocks of the Lower
Silurian. A number of species have been identitied. In a piece
of shale found in the clay in section 16, Wayne township, rest-
ing on a large granite bowlder, was found a Lower Silurian
Lamellibranch Ambonychia costata. Trilobites are frequently
found in the bowlder clay, and all of Lower Silurian species,
being calymene blumenbachi, curled up, just as found in the
Lower Silurian shales at Richmond and Madison. It is not
known that Lower Silurian fossils have been before found in
the drift of Northern Indiana. Their presence here would
indicate the existence of Lower Silurian formations to the
northward or eastward. But the oldest exposures, so far as
known, are the Upper Silurian. If the glaciers reached the
Hudson River formation at any point it may have been in the
deep erosion at some unknown point.
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Dr. Arthur, of Portland, has a number of these specimens in
his cabinet, one being exhibited that was taken from the blue
clay, twenty feet below the surface, in a well near Camden.
They are frequently found in nearly every part of the county.

PALAEOZOIC GEOLOGY.

The only rocks found in place in Jay county belong to the
Niagara group of the Upper Silurian period. Of these there are
only two outcrops, neither of. them sectional exposures, but
only surface showings in the beds of streams, the one being in
the Salamonie, near Portland, and the other in the Wabash, at
Jay City. Throughout the county the formation is heavily
overlaid with drift. Over a good portion of Wayne and
Greene townships the limestone is very near the surface. In
the center of this region is the Salamonie outcrop, located in
range 14 east, township 23, section 30. A quarry has been par-
tially opened, but owing to high water at the time of my
visit it was not seen in place. But an examination of a mass
of stone that had been quarried showed it to be a shale of
drab color, porous and argillaceous layers, stained in places with
red oxide of iron, also abounding in fragments of chert.
Bome of the strata were full of fossils, the most numerous
being Pentameras oblongus, with corals of the genus Favosites.
One cust of Pleurotomaria was observed; the species could not
be determined. Many of the fragments were full of crinoid
stems. None of the stone exposed is adapted to building pur-
poses. It has been used in making an excellent lime. The
rock is easy of access, the alluvial deposit at this point being
very shallow. The opening of a quarry will probably expose
stone of a better quality.

Considering the fact that this is the only outcrop near Port-
land, there is promise of profit in opening and operating it.
This, we are informed, the owner, Dr. Arthur, intends doing at
an early day.

The second outcrop, and much the largest exposure, is in the
extreme northeast part of the county, at Jay City, in the bed
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of the Wabash. It is also a surface exposure, and no section
could be taken, neither was the dip accurately distinguished,
though the workmen state the general trend is northward.

The rock is near the surface for a long distance in the bed
of the river, there being exposures in Adams county, west-
ward, and near the Ohio line, eastward. North and south the
rock is near the surface. A mile south of Jay City it appears
in section 4, Wabash township, in the bed of a small branch,
and in many wells in the vicinity, with an average depth of ten
or twelve feet. The stone differs in appearance from that at
Portland, being a porous, lenticular limestone of a light color,
with very little of argillaceous and arenaceous ingredients. The
surface layers only have been quarried. It makes an excellent
lime, and is burned to meet the local demand.

The superior quality may be inferred from the character of
the stone. These shales are full of fossils; many of them frag-
mental and imperfect, the crystalline purity of the rock pre-
serving them generally as casts.

The following species were collected and identified. Further
search will discover others:

List of Fossils Found in the Niagara Shales at Jay City.

Stromatopora concentric@...........ovevevveniennenne. Goldfuss.

Halysites catenulat@.........ocoeeueenvinerniennnnnnn. Linneus.

Favosites favosus.........ccouvevuneniiniiivincinninnnns Goldfuss.

Favosites niagarensis........veeuevenvenennnnn. e Hall.

Favosites venustus......... erereeeteneearrtneeriannes Hall.

Zaphrentis stokesi.......... errrrrer e Edwards & Haime.
Spirifera eudora........covevvvenivirieiiiiiiiiiiininn, Hall

Spirifera stricklandi.......ccoccevviieiiiiiiininnnne, Sowerby.
Strophodonta profunda.............ecveuvevnininns. IIall.

Pentamerus oblongus........cceevevveninverieniinnnee. Sowerby.

Pleurotomaria, two species too indistinct to determine.
Trochoceras, species not determined.

Atrypa reticul@ris........ccveeviiviiiniiniiininininnnn, Linneus.
Conularia niagarensis...........ccoeveeviiievenennes Hall.
Eucalyptocrinus crassus...........coeevveveuienninns Hall.
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ARCHAOLOGY.

The antiquities of Jay county are full of interest. Though
there are no extensive earth-works, the whole region abounds
in relics of the aboriginal and pre-historic peoples. The char-
acteristic implements, utensils and ornaments have been found
in every township—such as grooved axes, hammers, pestles,
fleshers, arrow-heads, totems, pipes and pottery. The only
mounds observed were very small, and almost obliterated, be-
ing in two localities—one group of five small ones, 18cated in
section 35, Penn township; another of three similar moundes in
section 13, Knox township. They are all obscurely oval, being
from twenty-five to fifty feet in length, and from three to five -
feet high. Some have been almost obliterated by cultivation.

Dr. Arthur, of Portland, has thoroughly investigated their
structure, but they have yielded no specimens, either in im-
plements, pottery or bones. All of them contained ashes and
alternating layers of clay, burned brick red, and. beds of char-
coal. They were probably habitation mounds, and possibly
some of the outlying villages of that numerous people who
have left monumental evidences in the great earth-works of
‘Winchester and Anderson that this region was a center of their
national power. 'While the mounde are thus unimportant, the
relics gathered from various parts of the county are full of in-
terest.

Their abundance and variety has attracted the attention of
many collectors. Extensive collections have been made by Dr.
C. 8. Arthur, of Portland, Gen, J. P. C. Shanks, Mr. John
Lalley. Dr. Porter, of Geneva, Adams county, also has a large
number of fine specimens, many of them gathered in Jay
county. :

These various collections include a variety of articles not
often equaled in a single county. Much of the workmanship
is quite elaborate, showing in execution both taste and skill.
The hardest rock has been fashioned and polished into symme-
try and beauty. The excellence of the work is amazing as we
remember it was wrought by men who had no knowledge of
the harder metals.
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The variety of material used is astonishing. We have ob-
served Indian arrow-heads of all descriptions, flints of every
color, even to green. One arrow-head, in possession of Gen.
* Bhanks, is made from crystalline quartz. Most of the stone
axes arc made of granite, in its various forms of syenite, diorite,
or greenstone. The pipes are usually steatite, or soapstone.
Some of these are of curious form, and exhibit considerable
skill in copying natural objects. Dr. Arthur’s collection con-
tains one that is a fair representation of an otter, and another
a good imitation of a rattlesnake’s head.

Tubulpr pipes are met with. One in the possession of Dr.
Porter, at Geneva, is about ten inches long, made of steatite.
The bowl is funncl-shaped and horizontal, not turned up in
ordinary pipe form. A shorter onc in Dr. Arthur’s cabinet
shows the marks of the teeth of some energetic smoker.

Occasionally throughout this county rounded masses of a
flinty silicious stone are found, having a sharp angular fracture,
quite spheroidal in form, and varying in size from a hen’s egg
to the fist of a man. They have evidently been used as imple-
ments. They are not the ordinary hammer stones, having
neither grooves or polished surface. All of them. have the
sharp angular pointed appearance on the sides where the lam-
inations of the material end. They all have this characteristic.
Only a few of them have been found. ’

Dr.. Arthur suggests their use in the manutacture of imple-
ments from the granitic rocks. It was found upon trial that
the burned edges of these stones would readily disintegrate the
hardest green stone, when applied with continued yet gentle
blows. The sharp points granulated the granite very rapidly,
and a few hours only would suffice to form a battle-axe or pes-
tle from any syenitic bowlder.

We have not learned whether implements of this description
have been observed in other localities. 'We ofter this as a sug-
gestion of their probable use.

Near the Salamonie, south of Portland, on the land of Mr.
Jonas Votaw, in section 28, Wayne township, is a deposit of
sand and gravel, in which were found at one time scventeen
human skeletons, lying at a position below the present level of
the Salamonie, apparently an ancient sepulcher. The bones
and relics were all in an advanced stage of decay, so that many
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crumbled on exposure. The only relics preserved were a tubular
pipe of steatite, and what is evidently the osselet of a squid or
calamary, the internal bone or shell of a cephalopod, called the
“pen,” from its pointed, pencil-like form. The specimen is a
perfect one, with the conical cavity at the lower end, showing
distinctly its nature. It must have been transported from the
sea coast as an ornament. Other relics of similar nature and
origin have been discovered, indicating tribal communications
among the ancient people, and interchange of commodities.

In a gravel pit just south of Portland, in section 20, one of
those broad, shoal-like deposits of gravel and sand, overlaid by
a few feet of yellow sedimentary sandy soil, was found a local-
ity, about three fect below the surfuce, where ashes and char-
coal were found mingled with the gravel, some of the bowlders
showing the action of heat. Associated with them were frag-
ments of pottery, of rather a rude character, yet exhibiting
some symmetry of outline, with traces of ornamentation, being
decorated by marks made with the finger-nail before the baking
of the pottery. There were no indications on the surface of
any disturbance of the soil; no irregularity of outline either in
elevation or depression. It is probable that a small habitation
mound had once occupied this spot, that in such yielding, sandy
soil had, in the lapse of ages, been wholly obliterated.

THE MASTODON.

The gigantic mammals of the early quaternary have left
their remains in various portions of the county, its heavy allu-
vium and muck deposits being very favorable for their preserva-
tion. Bones of the mastodon and the post-glacial deer or elk
have been frequently met with. The gigantic antlers of the
latter have been found, in size indicating an animal eight or
nine feet high and ten or eleven feet in length. These antlers
have been picked up in a bog north of Camden, in Penn town-
ship.

Fragments of the skeleton of the mastodon have been met
with in various places, vertebree, ribs and teeth usually quite
well preserved. In a locality in the western part of Penn
township numerous fragments have been gathered, indicating
the presence of an entire skeleton, that will be exhumed at an
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.early day. One of the shoulder-blades now in the possession
of Dr. Arthur indicates a monster of immense proportions.

It is probable that the proposed draining of the “Loblolly ”
region will discover well preserved skeletons of the mastodon,
which it is hoped will be carefully preserved in the interest of
science.

ECONOMIC GEOLOGY.

S0IL AND WATER.

What has been said previously of the surface configuration
of Jay county is suggestive of the genéral condition and char-
acter of the soil. '

It is mainly of drift origin, and the commingling of sand
and clay with organic material of vegetable origin, has pro-
duced a very fertile soil.

Much of the surface is covered with several feet of rich, black
loam, showing u soil of inexhaustible fertility. Some of the
land is low, but all of it is capable of perfect drainage. Clays
for drain tiles are abundant, and of excellent quality. Facto-
ries are being rapidly multipled and the production of tile is
veally a great industry. Everywhere the benefits of drainage
are apparent. Land formerly deemed worthless is waving with
magnificent crops of wheat and corn.

The benefits of drainage are not confined to increased fer-
tility in the soil by carrying off superfluous water, but thorough
drainage has enhanced the healthfulness of the whole county.
The work is not completed yet, but the introduction of drainage
has been attended by a marked decrease in all malarial diseases,
formerly the terror of this locality.

One reason for this result is that drainage improves the
quality of the drinking water.

Surface water is swiftly carried off, and the shallow wells
supplied by it become dry, and are replaced by deeper ones,
which penetrate to the purer waters of the lower sand strata.
Shallow wells full of swamp water are mere pools of pestilence,
in which the germs of disease are generated.
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Certain localities in the county have experienced great diffi-
culty in procuring good water. This, as far as we observed, is
limited for the most part to the higher clay ridges. The water
is locally known as “bitter water.” To the taste it is rather
nauseating, being sweetish rather than bitter. It acts as a ca-
thartic, and is generally considered unhealthful.

Animals acquire a taste for it and thrive on it. When
accustomed to its use they prefer it to any other water. The
largest region with water of this character is a belt of land
from two to three miles wide, coincident in extent with the
outline of the summit of the southern ridge of the county.
It exists in patches along the line of the northern ridge, and
usually lacking the marked characteristics, being- less bitter
and nauseating. It appears to be limited to the clay, forma-
tions—never found in alluvial or gravel deposits. It is evi-
dently a surface water, the deeper waters being usually pure
and potable. In one or two instances we saw two wells near
each other—even within a few feet—one being ‘“bitter” and
the other good water, the good water coming from the lower
level below the hard pan. The remedy, therefore, is a tubed
well, carefully sunk to the lower water, otherwise the ‘“bitter
water” will be intermingled.

Samples of this water from a well at Mount Pleasant were
submitted to Professor Elwood Haynes, of Portland, for exam-
ipation. The following is his report:

Qualitative Analysis of « Bitter Water” from Mt. Pleasant, Jay
County, Ind.

Free carbonic acid.

Curbonate of calcium.

Carbonate of iron.

Carbonate of magnesium (trace).

Sulphate of magnesium (epsom salts).

Sulphate of aluminum (trace).

Chlorides (trace).

The sulphate of magnesium existed in quite large quantities,
and is, undoubtedly, t %e cause of the bitter taste of the water.
The well-known cathartic, ¢ epsom salts,” is sulphate of ma
nesium. To a sample of water similar in composition to the
above, except that it contained no epsom salts, was added a
small quantity of that substance (obtained from a druggist),
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and the result was a bitter water which could not be distin-
guished from the sample analyzed., Moreover, after all the
other constituents of the water, save that of the sulphate of
magnesium, were removed, the water still retained its bitter
taste. The carbonates of iron and calcium existed in consid-
erable quantities, and were held in solution by the free carbonic
acid contained in the water. No test was made for phosphoric
acid, as the nccessary requisites could not be obtained in this
lace.

P For the benefit of those using bitter water of the above de-
scription, I would say that the bitterness of the water may be
almost entirely removed by adding a requisite quantity of lime.
The quantity of lime to be added depends entirely upon the
amount of salts contained in a given quantity of the water,and
can only be determined by trial.”

This suggestion of the Professor ought to be practically tested
by those who have wells of this water—where it is not con-
venient to put down tubed wells to the pure water below.

The continued use of water containing such ingredients can
not fail to be detrimental to physical welfare. A little lime
thus used might avert much sickness.

The analysis indicates that all the causes of the bitterness of
the water are present in the soils of these localities. The
heavy clays retain the chemical agents that characterized the
rock from which they were made. The limestones dissolved by
glacial and chemical action were largely composed of the car-
bonates and sulphates that are held in solution in these waters.

The undisturbed portion of this mass of material, its com-
pact, close-grained structure, produce conditions favorable to
the preservation of these elements in the soil. The surface-
water sinks down through the clay and takes up these ingre-
dients, becoming especially charged with the sulphate of mag-
nesium, giving its bitterness. If the surface waters could sink
to the lower strata, the dceper waters would also be bit-
ter, but the hard-pau prevents such impregnation, the deeper
waters having an artesian flow, with a fountain head where
the soil is not charged with epsom salts. It is probable that
there are places where the hard pan is penetrated by the bitter
surface waters. At such points the deeper waters will also be
bitter, and may give some the impression that the waters of
both strata are alike bitter. But such exceptions need not dis-
turb the general rule that the lower waters are quite uniformly
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pure and potable. The construction of cisterns would answer
the purpose where tubed wells are not desirable or practicable,
and would always furnish the purest water.

At various points strong springs were observed, some of
them quite heavily charged with iron and sulphur. In a low,
marshy region in Greene township, section 17, a strong “sul-
phur” spring was observed; another in section 35, in Noble
township. The numerous springs of never failing water are a
compensation for the absence of flowing streams, that renders
this county very favorable for grazing purposes. While in
dry seasons the small streams become stagnant or wholly dry,
these fountains are always accessible, and are invaluable to the
stock raiser. .

For this reason the whole county is well adapted to the rais-
ing of cattle and shcep. Numerous flocks and herds of fine
live stock indicate that the capacities of this county in this
direction are beginning to be properly appreciated.

THE TIMBER AND FLORA.

The county was originally an almost unbroken forest. It still
contains a vast amount of most excellent timber. At present
there is a large local and foreign trade in the hard woods, for
building and manufacturing purposes. Oak, ash and hickory
are found abundantly in every township. Oak is especially
abundant along Bear creek. The sandy land of Jackson and
Penn townships abounds in walnut, wild cherry, hard maple and
butternut. The alluvial valleys are full of lofty sycamores and
gigantic burr-oaks. The whole “Loblolly” region is stocked
with a dense growtlr of majestic elms, oaks, ash and maples.

The following is a list of the more important trees, shrubs
and vines found growing in the county:

LIST.

Acer saccharinum..............coo.ovieiiininnen. Sugar maple.

Acer rubrum.....ccoeveiiiiiiiiiiiiiiiiiniiiin. Red maple.

Acer dyascarpum .....v.ovvenviiininiiiiniiiniins Soft maple.
Amelanchier canadensis ......................... Serviceberry (rare).
Asimina triloba.........c.oevveriiiiiiinniniinnn. Paw-paw.

Aesculus glabra..............ocuune.e. e Ohio buckeye.
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Aesculus flava.......coeveueeniniiinieiiininninnn.. Sweet buckeye.
Cratequs COCCINCA «.u.vuernvennircrenenirereaanens Red hawthorn.
Cornuus florida..........coeeevevenianrrenirennn. Dogwood.

Cornuus canadensis................. ceeeneainnns Bunchberry.

Carya alb@..........ocuvevveviiiinniinincensenanne. Shell-bark hickory.
Carya glabra.......... crererereaeenns crerresenens Pig nut.

Carya tomentosa@.........oeeuvienenenrannananenns ‘White heart hickory.
Corylus americana....... erirecerreriesaeeeenns Hazel nut.
Celastrus Scandens .........oovevvvenneencornnnnnn. Bitter sweet.
Carpinus american@.................... cererrenes Iron wood.

Cercis canadensis .............cceuveennes crevaeens Red bud.
Cephalanthus occidentalis............ccoeueuvnen. Fever bush.

Celtis occidentalis .....q.cceuvevencniiiveninnnnnn. Hackberry.
Euonymous atropurpureus........c.ceeveenenens ‘Waahoo.

Fagus ferruginea ..........cccevvevuiiunnnnnnnns ..Beech.

Frazinus americana........cooeeeeeenvveennnnns ‘White ash.
Fraxinus sambucifolia...........cccevveenneene. Black ash.
Fraxinus quadrangulata........................ Blue ash.
Gleditschia triacanthus................ creeraeenns Honey locust.
Hamamelis virginica ........uueeeeeeeennreesennn. Witch hazel (rare).
Juglans nigra...........ccovuverininninnnnins .....Black walnut.
Juglans cinerea.............. . cerreennes Butternut.

Morus rubra .....cccvvvevninnencnnnenns rereranes Red mulberry.
Morus nigra.....coeeeveveniiuniereninncinnnennnn. Black mulberry.
Nyssa multiflora.......ccooveeeeniiinninnnss .....Black gum.
Negundo aceroides..............oeuveeraniannnnnnnn Box elder.

Populus tremuloides.........oceveenvierenennnnn. American}aspen.
Populus heterophylla...........coeeevvennnennnen. Downy-leaved poplar.
Populus monilifera.........ceevvvvenvnvannennnee. Cotton wood.
Prunus 8erotiNa......ccoeveverneeirnenrniserennens Wild cherry.
Platanus occidentalis ............eeeveveriennnnnn, Sycamore.

Quercus macrocarpa........... cererrerenienieaeas Burr oak.

Quercus alba .....c.oevveveieiiiineiiiniinriennant. White oak.
QUErCUS MUGr@.eeeeenennniennnnnnn. vereesetosnnens Black oak.

QUErcUS TUBTAe.v.vvvaniniiiierenieninveiieninianes Red oak.

Quercus prinoides.......c.cvuvieiiivainiinennens Chinquapin.
Sassafras officinale..........cvervenvnianiannnnnn. Sassafras.

Saliz NGra ...ccovvvuriviniriiiiniiiiiinncienens Black willow.
Saliz humilis.....coeeevenenns errerrareneeraiee Low bush willow.

Saliz discolor........... etesesennescsnnesernnsenens Glaucous willow.
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Staphylea trifolia.........cceueeuverieniieninnennn. Bladder nut.

Tilia americand..........oeeeevveienairiraniinnanns Linn, or basswood.
Tecoma radicans .........ceevevvuneencininnnnnnn, Trumpet creeper.
Ulmus american@..............ccovueveuvencnnne. Elm.

Ulmus fulvd........ecouviiviniiinieniineenneninnnn, Slippery elm.
Viburnum prunifolium.............. eeereeniaens Black haw.
Vaccinium macrocarpa.........covevieveennnne.. Cranberry.
Zanthorylum americana.......c.eeeevvunnnnnn.nn. Prickly ash.

It is noticeable in this list that White Poplar (Liriodendron
tulipifera) is wanting. It was not observed anywhere in the
county, and if it exists at all it is very rare. It is stated that
the “leather-wood” (Dirca palustris) existed, but careful search
failed to find it. In one locality we noticed the ailanthus, an
Asiatic tree (Tree of Heaven), growing as a forest tree. Witch
Hazel is found in but two localities—near Antioch, in Pike
township, and near Camden, in Penn. The “Loblolly” marsh
abounds in rare plants, and its beautiful orchids, gigantic-
grasses, sedges and ferns, make it a botanist’s paradise. Veg-
etation grows very rank and dense, with almost a tropical lux-
uriance. Some of the ferns were four and five feet high. The
aquatic reeds were very tall. One species, Phragmites communis,
being twelve feet high. ] :

ROADS.

One of the conditions of prosperity is a net-work of good,
solid roads. These are beginning to be appreciated, and nu-
merous well-constructed gravel roads exist. DBut much needs
yet to be done in this direction before the facilities for trans-
portation will be proportionate to the production. The diffi-
culty heretofore has been a lack of material, but careful search
has shown that in almost every locality a supply of gravel can
be found, though in some instances it must be carried quite a
distance. The shallow beds of gravel in the level land will
furnish, ordinarily, an adequate supply for local demands.

The great sand ridges of Penn township are an inexhaust-
ible store-house of road material, that will some day be utilized.
The gravel is clean and sharp, and of the very best quality.
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EDUCATION.

One of the pioneer colleges of Indiana was formerly located
near Portland, and known as Liber College. It has passed
away as an institution, but the present intelligence of the peo-
ple owes much to its early influence.

The present public schools are well equipped, and doing a
work under the efficient superintendency of Prof. Houk.

The Portland city schools are well managed, and are fully
up with the educational progress of the times.

Funds have just been subscribed for the establishment of a
Normal School, which will soon be built, and promises to be a
flourishing educational institution, that will find ample room
for service in equipping the young teachers of Eastern Indiana
for the great work of training children for the duties of citi-
zenship. :

THANKS.

In this survey we have been aided materially by the hearty
co-operation of the generous and public spirited citizens of Jay
county. We are especially indebted to Dr. C. 8. Arthur and
Gen. J. P. C. Shanks, for many courtesies and acts of kindness.
Also, to Mr. Culver, Mr. John Y. Miller, Rev. T. C. White,
D:. D., Prof. Elwood Haynes, Prof. Houk, Dr. Wiest, of Jay
City; Dr. Muncy, of West Mt. Pleasant, and especially to Mr.
Geo. K. Greene, of New Albany, for the identification of fossils.




GEOLOGY OF RANDOLPH COUNTY.

By A. J. PHINNEY, M. D.

Randolph county is situated on the eastern line of the State,
and hasYor its boundaries: Darke county, Ohio, on the east; Jay
county, Indiana, on the north; Henry and Delaware on the west,
and Wayne county on the south. It is one of the largest counties
of the State, and contains 284,17 acres, a good part of which is
improved. It is well supplied with railroads. The Cleveland,
Columbus, Cincinnati & Indianapolis road is crossed by the
Fort Wayne, Richmond & Ciucinnati, at Winchester. The
Pittsburg, Cincinnati & St. Louis passes through Union City
and Ridgeville, while the branch of the I., B. & W, lately com-
pleted, affords an outlet for the products of the southern por-
tion. Its principal cities are Winchester, the county seat, and
Union City, both of which are enterprising towns, having a
steady and permanent growth, and though mostly engaged in
commercial pursuits, in both may be heard the busy hum of
manufacturing enterprises. The Court House at Winchester is
a fine building, and justly deserves to be the pride of the peo-
ple.

Of smaller towns, the principal are Ridgeville, Farmland,
Lynn, Spartansburg, Huntsville, Losantville, Windsor, Harris-
ville and Macksville, all enterprising towns, Farmland and
Ridgeville being the largest, each containing about eight hun-
dred inhabitants. At the last named is located Ridgeville Col-
lege, which is under the control of the Free-Will Baptist denom-
ination. ‘It is the aim of the instructors that it shall be free
from sectarianism, yet the principles of a sound morality and
the higher Ohristian life are carefully guarded and assiduously
inculcated.” Although starting under unfavorable auspices,

they have secured a fine building, are now nearly free from debt,
12—-Gxor.
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and with classes increasing from term to term, its friends are
looking forward with high anticipations of a useful and bril-
liant future. The Faculty is composed of the following able
instructors:

Rev. 8. D. Bares, A. M,, President, and Professor of Mental
and Moral Philosophy.

Rev. THoMAS HarrISoN, A. M., Professor of Latin and Greek.

EvL1as Borrz, B. S., Professor of Mathematics and German.

Miss JosepHINE SumPTION, B. 8., Preceptress and Teacher of
French. .

Miss EMma HARkER, Teacher of Instrumental Music.

R. Fricke, Adjunct Teacher of Instrumental Musie.

The courses of study are the Classical, Scientific, English and
Normal. The terms are arranged to accommodate those who
desire to teach during the winter months. Friends of the col-
lege everywhere will bear in mind that donations to its library
or museum will be thankfully received.

SURFACE CONFIGURATION.

The surface is generally level or rolling, with the exception
of three ridges in the southern part, which might in places be
termed hilly. These ridges are highest south of the water-
ghed, owing to the erosion of the valleys during the slow eleva-
tion of the divide. The surface near the water-shed is usually
level, but grows more hilly as you go towards the south line of
the county. North of White river is a low ridge, forming the
water-shed of the northern part. The highest land in the State
is formed on the middle ridge near Bloomingsport (one and a
half miles northwest), on the summit between Green’s Fork
and Martindale creek, the elevation of the road bed of the
L, B. & W. R. R. being here 1,234.40 feet above the occan.
Colonel Moore, Chief Engineer, estimates the elevation of some
of the hills south of this point to be at least fifty feet higher,
making the highest point in the State about 1,285 feet above
the ocean. Hills on the east ridge are nearly as high. The
following table of altitudes of the road bed of the I., B. & W.
R. R. was furnished by Colonel Moore, Chief Engineer. The
base line of this road places the Union Depot, at Indianapolis,
at 721.20 feet above the sea level. - '
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TABLE OF ALTITUDES.

Feey Above Ocean,
West line of Randolph county........cccevuniniiinninnnnnin, 1,171.50
One-half mile south of Losantville.....ccc.cevereunnne.n. 1,140.60
Valley of Nettle creek .......c.oooviiniiiiiiiiiiiinnniiiinnii, 1,129.40
SBummit between West river and Nettle creek............ 1,186.10
West river valley bridge......cccoeuiiiiiiiiieniiiiiinnnnn. 1,120.00
Township line at Hoovers’ sawmill ............c..c... 1,220.00

Summit between Martindale creek and Green’s Fork.. 1,234.40
Crossing of Richmond, Ft. Wayne R. R. near Lynn... 1,173.80

Elevation of Lynn Station..........coovveveininnn 1,183.00
SBummit on line between Washington and Green’s

Fork townships.....cccoeiveiiiiiiiiiiiiiiiiiiiiiiniiniane, 1,187.50
Summit west of boundary road..........c..ccoeeiiiniiiiinl 1,220.00
Divide of drainage between Noland’s Fork and Green- ,

ville creek..cociiiiiiiiiniiiiiiiiciiiiiiiiiiiies s, 1,186.00
Bummit between Noland’s Fork and east fork of

White Water......covvveriniiiiiiiiiiiiiiniiiiineenaes 1,214.60
State line one mile north of the southeast corner of

the county..ccccovvvuiiiieiiiiiiiiiiii 1,180.44

East of the point last named, the descént is gradual
to the Miami Valley.

Low water Mississinewa river, at Ridgeville............. 964.00
Bummit between Mississinewa and White rivers........ 1,095.00
‘Winchester, crossing of Bellefontaine R. R............... 1,088.00
Union City, C.,C.,C. & L R. Ruccevvvrvnvininiiniciinanannn, 1,107.00

The county, as a whole, is one of the most elevated in the
Btate, its southern part forming the water-shed of eastern Indi-
ana. Streams flow in every direction from its summit. The
principal rivers are the Mississinewa and its branches, viz.: Elk-
horn and Bear creeks and the Little Mississinewa ; White river
and its tributaries, viz.: Little White river, Cabin creek, Sugar
creek and Salt creek, in the central part. South of the divide,
‘West river, Martindale creek, Green’s Fork and Noland’s Fork
of White Water river, while on the east, Greenville and Dismal
creeks drain the swampy tracts near the summit. All these
streams supply an abundance of water for stock, though none
are hardly large enough to furnish much water-power for man-
ufactories. Where streams are not accessible, water can usu-
ally be obtained by wells; the depth varying from ten to thirty



180 REPORT OF STATE GEOLOGIST.

feet. Springs are numerous, though mostly small, and the
character of the water such as is usually found in limestone
regions, though a few were observed which are chalybeate.

Nearly all the larger streams of the county have their sources
in broad, swampy tracts, which, when the country was first set-
tled, were almost impassable, and were from one quarter to two
miles wide, and the larger from five to six miles long. The
water-shed between Noland’s Fork and Greenville creek is
hardly perceptible, and the broad prairie which now borders
both these streams can be traced from the south line of the
county, with a direction a little east of north, to a point east of
Union City, from thence continuing in the same direction for
fifteen miles through the northwestern portion of Darke county,
Ohio. South of Union City a branch of this prairie crosses
the east ridge and extends in a southwesterly direction to the
valley of Green’s Fork, forming.the broad prairie from which
Dismal creek, the east branch of Green’s Fork and White river
have their sources. Cabin creek and West river rise in an-
other long, swampy tract, which lies to the east of the west
ridge. North of West: River township, this swampy tract ex-
tends for about two miles. Bear creek and the stream from
the north, which empties into the Mississinewa river a short
distance above the mouth of Bear creek, are in the same line.
The streams which occupy these broad valleys could never
have excavated them; in fact, until ditches were cut, they had
not even made a channel for themselves. They evidently mark
the course of glacial rivers, flowing from the northeast to the
valley of the Ohio or the ocean. The direction of the flow of
these ancient streams, at right angles to the present lines
of drainage, shows that the surface at the north was relatively
mnch higher than at present, and that the divide, now so prom-
inent a feature of the surface configuration, hardly had an ex-
istence at the close of the Glacial epoch. The three ridges are
only remnants of «the broad table land which once existed,
the glacial streams having carried away the material which
once united them. The hills, so prominent a feature of the
southern part of the ridges, were carved from the level table
land by currents of water. They have nothing in common
with those hills of sand and gravel (kames) found so frequently
'in Delaware county and other portions of the State.
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Union City is situated on the east ridge, and the people
have always had more or less difficulty in obtaining water. In
order to secure a supply for water works, an excavation was
‘'made southwest of the city, thirty feet in diameter, and twenty
feet deep. * A drill was then sunk twenty feet more, striking a
vein of water which filled the well and overflowed the top, and
has since continued to supply the city with clear, cold water.
They evidently tapped the ancient channel which passes a little
to the east. In draining the swamps, elks’ antlers have been
found ; some very large and having a spread of six feet. Re-
mains of the mastodon have been occasionally met with.

North of the Mississinewa river, in Jay county, is a ridge
known as the Lost Mountain. This ridge has a similar position,
and evidently originated in the same manner as the low divide
north of White river. Overflows from the Glacial river evi-
dently once covered most of Wayne and White River town-
ships, finding an outlet through the channel marked ¢“probable
course of Glacial river.” Although no deep channel was
formed, enough material was removed.to give to the remaining
portion the character of a ridge, and the erosive action of
White river has still further contributed to that result. A
similar condition prevails north of the Mississinewa river, in
fact that channel marked “probable course of Glacial river’” can
be traced through Randolph to Jay county. West of Ridge-
ville it curves to the east, and with a somewhat circuitous
course terminates in the main channel in Darke county, Ohio,
making probably the supposition that the ridge is the result
of erosion.

, GENERAL GEOLOGY.

QUATERNARY AGE.

Under this head may be classed all those deposits which have
taken place during and since the close of the Glacial epoch,
and it embraces all those accumulations of peat, muck and vege-
table mold which are now among the very best farming lands
in the county. The largest of these deposits occur in the val-
leys of those ancient rivers, their channels having been silted
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up with sand and gravel, leaving, at first, series of shallow lakes.
All depressions in the surface were left filled as the waters slowly
receded. These lakes and ponds, after a long period of time,
became filled from the accumulations of an aquatic vegetation
and the wash from the higher lands. Although shunned by
the earlier settlers, the judicious use of ditching has redeemed
these wastes, and now, over a great part of these prairies, may
be seen the fields of golden grain. The depths of these deposits
varies from two to ten feet, the lower part, in places, resembling
a marl. The largest of these prairies are found bordering
Greenville and Dismal creeks, on the east, and Cabin creek and
West river, near the southwestern part of the county. Smaller
accumulations of muck occur in every township.

ALLUVIUM.

All the streams of the county being small, no very extensive
alluvial deposits are found here. The valleys of the Missis-
ginewa and White rivers afford the best example of this forma-
tion. Although limited in extent, they are noted for their
fertility—a characteristic of these deposits wherever found.
Formed from the finer clay and sand washed from the higher
lands, and mixed with vegetable detritus, they have every ele-
ment necessary for the production of magnificent crops.

THE DRIFT.

This deposit covers, the whole county, the depth ranging from
twenty-five to possibly one hundred feet. It is herea gray and
yellowish clay, with some sand and gravel in the deeper por-
tions. From ten to thirty feet of clay is passed through, in
digging wells, before gravel is reached. The depth of the
surface clays, together with their extent, and the numerous
large bowlders which are found on the surface are records of
the melting of extensive glaciers. The clays, sand and gravel,
which are scattered over such a large extent of territory, tell
us of the mighty force which ground to powder the shales, de-
stroyed the cohesion of sandstones, and brought from the Can-
adian highlands mere remnants of those azoic rocks that were
torn from their parent ledges.

If, standing upon the summit of Little mountain, Lake
county, Ohio, 750 feet above the surface of Lake Erie, one will
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fill, in imagination, that vast vacuity which probably extends
to the Canadian shore with the Erie shale, Waverly group and
Carboniferous conglomerate, which once occupied it; he will
be able to form some conception of the mighty force which
excavated the basin of Lake Erie, and scattered the debris over
Indiana and Ohio. That great glacier moved from the north-
east to the southwest, and the Little mountain, with its precipi-
tous walls facing the lake, indicates the position of the land
side of that glacial plow. Probably the low divide, which
extends from Northeastern Ohio into Indiana, passing through
the soythern part of Randolph county, marked the southern
border of this glacier. This was followed by the great glacier
from the north, which covered the continent as far south as the
fortieth parallel of latitude. As this melted, leaving the de-
bris of its work of destruction behind, to be sorted by the vol-
umes of water flowing from it, a depression of the continent
took place, the glaciers dropped their loads of gravel, sand, clay
and bowlders. After this part of the Ice age the surface clays
were deposited, and the future wealth of the soil determined.
During the period of elevation which followed, the sheet of
clay was cut through by the rivers which were draining the
waters from the basins of the great lakes. As the rivers flowed
across the divide, they excavated those deep and broad valleys
now occupied by Greenville and Dismal creeks, Cabin creek,
and West river. Portions of the table land separating them were
subject to the action of currents of water, which carved those
_ rounded hills, 80 common near the summit of the divide. As

the lake basins became drained, the ancient river channels were
silted up, in many places wholly obliterated, leaving only a
series ol shallow lakes to mark their former course. During
this last act in the great drama of water and ice, the surface
configuration of the county was marked out. Gradually, with
a continued but unequal elevation, the present lines of drain-
age became established at right angles to those ancient river
channels.

- BOWLDERS.

Bowlders are common everywhere, but are found in greater
numbers in the southern part, near the summit of the divide,
the erosion which this part of the county has suffered having



184 : REPORT OF STATE GEOLOGIST.

carried away the finer material, leaving them exposed. East of
Windsor and south of White river is a line of bowlders, ex-
tending nearly to Macksville, many of which are of large size.
In section 29, White river township, range 14 east, 20 north, is
one thirteen feet long and five feet above the surface, and with
not less than five or six feet imbedded in the earth. West of
Fairview and south of the Migsissinewa river is another nearly
as large. Quartzytes, greenstones and granites are the prevail-
ing kinds. Many of the quartzytes are of great size,and show
by their well rounded forms the rough usage to which they
have been subjected. The greenstones (Dioryte, with others of
the Hornblende series) are, many of them, large, and are usually
angular. All forms of granites occur here. The transition into
the gneissoid rocks, however, is rare, the tendency of the gra-
dations being towards the Syenites. But few limestones were
found. In many places bowlders were so numerous that the
farmers were compelled to haul them off their fields. The im-
mense piles along the roadsides afforded ample opportunity for
their study. .

PALEOZOIC GEOLOGY.

The only rocks found in the county belong to the Niagara
period, Upper Silurian age. But few exposures occur, and
only along the larger streams. At Macksville,on White river,
is an outcrop exposing a thickness of about six feet of a soft, -
friable and coarse grained limestone of a whitish cream color,
_becoming yellowish on exposure, judging from what was seen
on the surface. This is suitable only for lime, of which it
makes an excellent quality. It sets quick, owing to its being
nearly a pure carbonate. Mr. J. C. Brickley burns annually
about 7,000 bushels, which hardly supplies the local demand.
This industry might be much increased if the rock was quarried
properly. Instead of taking a few loads from where it can be
obtained the easiest, a quarry ought to be opened and worked
below the surface of the river, and with a front not less than
ten or twelve rods in length. When once opened, rock could
be obtained with much less expense than at present, and if a
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continual burner was used the cost of production would be
much less. Not over two or three Yeet of stripping is required
here, and that principally the alluvial deposits of the river.
Although this rock is a magnesian limestone, the amount of
magnesia present is much less than in rocks of the same age in
Grant and ITuntington counties.

The following ﬂl]‘ll)sls is taken from Prof. Cox’s Report for
1878.

Analysis of Rock at Macksville.

Water expelled at 212° Fahr.o...ooooiiin. 1.18
Silicic acid...covvivviiniiiiiiiiiiiiienen. e ereeeereraanreeneaarees 1.20
Ferric oxide ..oovvvvvnnvenne.n. P PPN 1.30
Alumina ............... e e eetenateteteneeaeneeiaaaerene e eteneanens 4.40
| 3 ) 1T S 45.45
Magnesia.....coooovvuiiiniiiiiiiiiiii 4.01
Carbonic acid...coieeviiviiiiiiiiiiviriii i e 40.11
Sulphuric acid ..oooovvviiviniiiiiiiiiii TR 27
Loss and undetermined.....coeeeiveiiirrieiereneerecrencneeennens 2.08

M 01 7 ) P 100.00

The principal ingredients of this rock, as seen from the
above, are carbonate of lime, carbonate of magnesia and al-
umina. In calcining, probably the greater part of the magne-
sia is driven off, especially if a white heat is obtained. The
strata here range from two to five inches in thickness, and
though very soft when first taken from the quarry, become
hard on exposure. In the upper layers, casts of Pentamerus
oblongus are very abundant, many being nearly perfect; but as
no pains had been taken to save the finest ones, only weathered
specimens could be obtained. Impressions of an Orthis and
Spirifer were observed, and, judging from the description given,
Orthoceras annulatum and Platyostoma niagarensis have been oc-
casionally met with. The direction and amount of dip could
not be determined. A small exposure occurs in section 8, West
River township, range 13 east, 19 north, on Cabin creek, which
was worked for lime, on a small scale, some years ago. No
outcrop can be scen at present.

Near Ridgeville the rock is exposed along the Mississinewa
riven for about two miles. Here is found about six feet of a
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whitish, coarse-grained limestone which, though soft and fria-
ble when first taken from.the quarry, hardens on exposure,
and forms the principal stone used in the vicinity for walls
and building. The strata range from two to four inches in
thickness. This stone makes excellent lime, though none is °
being burnt at present. This rock differs very little from that
at Macksville, as can be seen from the following analysis from
the Indiana Geo. Report 1878.

Analysis of Rock at Ridgeville.

Water expelled at 212° F......cccvvuviniiniiiiiiniiiinniennnnnnnnns 0.90
Bilicic 8CIA.ceeeeirirerarreririrerteisreerecncransasnsecscnscnscssnsens .70
Ferric 0XIA@ .ccoevivnerirrenienreeirernrenrecereneerencessnsenssnnnnene 2.70
AJUIMNINA. ciivriiieirntirerierressresrasenneensarssssssossssrnanaasense 8.75
LiITDe v it riiietiitictintetieretteantiennncecenecrarasasrennranne 456.08
Magnesis......ocueiieiiiiiitiniiieiiiii e raeanees 4.36
Carbonic acid.....ccccerveniininiiiiiiiniiniinn, vereeentnen 40.21
Bulphuric 8cid ......cceuiiiiiiviiiiiiiiiin 44
Loss and undetermined .......coccveevvniiiiienriierriranerconnans 1.86

B e Y D N 100.00

The presence of iron in the upper layers causes them to turn
rusty or yellowish red upon exposure to the air, the oxide
becoming a sesquioxide. Numerous impressions of fossils were
seen. Corals of the genus Favosites were numerous, but good
specimens could not be obtained. The more common of the
fossils found are Favosites niagarensis, F. favosus, Strophomena
rhomboidalis, 8. striata, Orthis elegantula, Pentamerus oblongus, P.
sp.? Cladopora reticulata, Zaphrentis bilateralis, Meristina nitida and
Platyostoma niagarensis. West of Fairview, near the river, rock
is found about two feet below the surface. This differs in no
particular from that at Ridgeville, except that the strata are
thicker. Only a small amount has been quarried. At neither
of these localities could the dip be determined. The rocks of
this county differ from that found in Delaware county in the
absence of the argillaceous and cherty layers, as well as the
more durable and desirable blue stome. The dip in Delaware
county being to the southwest, the rock there belongs higher in
the series. The difference is not due to a change in the litho-
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logical character of the same strata, but to a change in the con-
ditions under which they were deposited.

At the close of the Lower Silurian age the southern portion
of that line of upheaval known as the Cincinnati arch was
raised above the sea. In the continental ocean surrounding it
was deposited the Niagara limestone, the most_extensive of
any of the formations subsequent to the Lower Silurian. The
Cincinnati arch, extending from Nashville, Tennessee, to a
point between Toledo and Sandusky, Ohio, was a line of une-
qual disturbance, which finally culminated in the elevation of
the whole arch ‘above the ocean at the close of the Devonian
age. This arch is not a single fold, but, as ably shown by
Prof. J. 8. Newberry, in the geological survey of Ohio, its
northern portion consists of at least two distinct folds. Dur-
ing the deposition of the Niagara limestone around the Lower
Silurian island, the sea was gradually retiring with the eleva-
tion of the arch, and the different portions of the Niagara group,
following the retreating waters, were deposited successively fur-
ther from the old shore line. To-day the most recently formed
strata of the Niagara are probably found along the Wabash
river, showing that there had been a gradual elevation of this
portion of eastern Indiana, during the Niagara period. The
dip of the strata is both to southwest and northwest.

The dip of the blue limestone of Delaware county is such
that the strata, if continued into Randolph county, would over-
lap the whitish rock found here. This blue limestone, if traced
to the northwest, is found to underlie the yellowish, massive
limestone of Grant county, the probable equivalent of the
Guelph, Cedarville, or Pentamerus limestone, which is found
. covered by the whitish limestone along the Wabash. The lime-
stone of Jay is similar to that of this county, but in Wells
county the blue limestone appears in the bed of the Wabash.

Above the Niagara group in Ohio, is the Salina, with its
beds of gypsum, but if any of this formation was deposited in
Indiana, it is either covered by the drift or has been removed
by erosion. Immediately succeeding this is the water-lime
(Lower Helderburg), which forms the surface rock over a large
portion of Ohio, but gradually becomes thinner and disappears
before reaching this portion of Indiana. It is possible that this
formation may be covered by the drift in the northeastern part
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of the State; but so far, where the Devonian is exposed with
the Niagara, there has been no water-lime intervening, and the
exposures are 8o numerous along the western border of the
arch, that if ever deposited it would have been observed; so
far no outcrop of water-lime is found in Indiana. The water-
lime of the falls of the Ohio at Louisville, belongs to the Upper
Helderberg of Devonian age.

The prevalence of rocks of the Niagara group over so large
an extent of territory in this State, together with the absence
of the water-lime and salina, indicates that this portion of the °
State was above the ocean, at the time of etheir deposition.
There is no evidence to show that Randolph and Jay counties
were covered by Devonian seas, although they may have been.
It is possible, even probable, that investigation will show that
the Cincinnati arch, north of the Ohio river, consists of three
folds instead of two, and that the older one of these extended
from the Lower Silurian island, west of north, far into Indi-
ana.

This county is the highest in the State, because it forms part
of the Cincinnati arch which is crossed by the gentle fold ex-
tending from Northeastern Ohio into Indiana; everywhere
throughout its course it marks a high elevation, and wheré these
two lines of disturbance——if they be such-—cross, is found the
highest point measured in Ohio and Indiana. The highest
points do not necessarily coincide with the water-shed, for deep
valleys were excavated through this ridge by the glacial streams,
showing that its present relative altltude is of comparatively
recent date.

ECONOMIC GEOLOGY.

The soil of this county is its only genuine and real mine of
wealth, and most bountifully bas it responded to the labors of
the husbandman. Although, with the exception of the prairies,
the soil is for the most part a heavy clay, it has been enriched
by the vegetable accumulations of ages. The clays being the
debris of many different formations, contain all the elements
necessary for a fertile soil. In the southwestern part of the

-
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county the soil is somewhat sandy; the fields of wheat one can
see here, show well the adaptability of the soil. North of
White river, the soil is a heavy clay, with occasional patches of
muck; but as all this portion admits of draining, but little dif-
ference could be seen as regards the prospects of a bountiful
harvest. Wheat, corn and grass are the principal productions,
and if the prospects for this year are a criterion from which to
judge, few counties in the State will have better cause to feel
proud of their crops of wheat and grass. Some complaint was
heard that the wheat was. turning to chess, but the real diffi-
culty is that the farmer sowed chess instead of wheat, and now,
a8 harvest is near at hand, he tries to shirk the responsibility
by claiming his misfortune to be due to a freak of nature, rather
than to the proper cause—his own carelessness—as wheat never
turns to cheat, nor cheat to timothy. '

In the southern part of the county the prairies and the clays
of the high lands are about equally divided, giving more va-

~ riety of soil than is found in the northern part. All this por-

tion admits of easy drainage, and the farmers are fast learning
that labor expended in ditching is repaid many fold. The
prairies and tracts of muck are well adapted to corn and wheat, -
while the clays, in addition, produce heavy crops of grass.
Many fields will yield from two to three tons of hay per acre.
Blue grass (Poa pretensis), is the most abundant of the native
grasses, but timothy (Phleum pratense), grows equally well.

It must not be supposed that, however fertile a soil, it will
continue to produce abundant harvests unless some effort is
made to supply that waste of plant food which is lost with ev-
ery crop harvested. Rotation of crops is a help to prolong the
fertility of the soil; but as every crop of grass, corn stalks or
straw, removes some of the silica, potash, lime and phosphates,
this waste will have to be supplied if the soil is expected to
produce with its usual degree of fertility.

Randolph is comparatively a new county, and the vegetable
accumulation of ages is still present, but the time will come
when this will disappear, as it is constantly exposed to atmos-
pheric agencies, and then over a great part of the county will
be found a stiff and unproductive clay. The loss of vegetable
material can be supplied by turming under green crops of clover,
weeds, corn stalks, etc., but the mineral loss must be replaced
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by some of the many fertilizers. There has been very little
need of the farmer paying much attention to this subject; bat
the time will come when the successful farmer will be the one
who knows best how to supply to the soil the waste of mineral
and vegetable material.

Over parts of the county log houses may still be seen, though
they are fast disappearing before the increase in wealth and
intelligence Many fine farms, with their magnificent build-
ings, are monuments to the 1ndustry and intelligence of the
people.

LIVE STOCK.

The county is well adapted to this industry, as the soil pro-
duces grass of a superior quality. Dairying would be a very
profitable business here. Hogs are very numerous, and one of
the sources of profit to the farmer. Mr. J. B. McKinney, of
Franklin township, is the most extensive stock raiser, and his
magnificent herd show what can be accomplished when care is
taken in the selection of- different breeds.

HORTICULTURE.

Fruits succeed tolerably well, though, owing to the climate,
only the hardy varieties are profitable. Of grapes, the Concord
is the best, as they ripen early. Of apples, Ben. Davis, Smith
Cider, Roman Beanties and Maiden Blush, are the most hardy
and profitable. The hills in the southern part of the county
afford excellent localities for orchards. Many farmers have
located their orchards in the black soil, making a mistake, as
the trees do not thrive as well, and are more likely to be killed
by cold winters. Mr. D. E. Hoffman, near Winchester, lost
about 500 trees during the winter of 1880-81.

A Horticultural Society has been organized, and its members
are active workers. The officers are W. P. Murray, president,
and J. P. Lesley, secretary.

BRICK AND TILE.

An abundance of good clay for brick and tile can be easily
obtained. Many farmers, building brick houses, burn their
own, calculating to sell enough, after using what they need,
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to pay. the expenses of the whole kiln. Tile kilns are num-
erous, but usually only enough is burned to supply the local de-
mand. The Martin Brothers; of Winchester, Frist & Fickle,
of Lynn, have the largest establishments in the county, and
both ship tile to other localities. Nearly all the brick and tile
made in the seventeen or eighteen factories are used in the
county. This shows that the farmers are wide awake and ap-
preciate the advantages to be derived from thorough drainage.
Baut little has been done in underdraining the clay soils, most
of the labor having been expended in redeeming the swamps.

MANUFACTORIES.

The most extensive establishments of this branch of indus-
try are at Winchester and Union City. At the first named are
the Bates Bros., flouring mill, one of the largest in the coun-
try; Kelley, Macy & Neff, handle factory; Fitz Maurice, foun-
dry and machine shop; Adam Hirsh, planing mill; Stock Co.
Wagon Works, Gen. Stone, president; D. E. Hoﬂ'man, marble
works. At Union City are Peter Kentz, planing mill; With-
am, Anderson & Co., planing mill; Union Carriage Manufac-
turing Co.; Hook Bro., butter-tub and pail works; Sam Car-
- ter, handle factory and trunk slats; J. W. Lambert & Co.,
handle factory. In both cities may be heard the busy hum of
many smaller factories which, in the aggregate, are a great
source of profit.

GRAVEL AND BAND.

Beveral of the roads leading to Winchester and Union City
are pikes. Recently a system of free pikes has been established,
and the county commissioners have in contemplation the build-
ing of more. Many of the cross roads ought to be graveled,
as parts of the county are almost inaccessible during a portion
of the year. Gravel and sand are plenty, and if, instead of
turnpiking dirt roads, ditches were cut to let oft the water, and
the holes filled with gravel, it would be but a few years before
all the roads would be nearly as good as pikes.

The careless manner that work is done on the roads, not
only here, but in other counties as well, deserves condemnation.
Instead of leaving the surface smooth and level, they are left
in the worst condition possible; a scraper full here and there,
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or the dirt is heaped up in the center of the road, leaving it
for the horses and vehicles to wear down smooth. Roads
worked in this manner are never good until after they have
been worked over with the mud of the following winter and
spring, whereas if properly finished they would soon become
~ smooth and passable.

TIMBER:

The county was formerly heavily timbered, and much still re-
mains. In the western part, oak, ash and beech are the pre-
vailing kinds, while over the rest of the county, beech is the
most common. Qak, ash and elm are plenty. Some of the elm
attain gigantic proportions; maples are abundant in many local-
ities; hickory and white wood (Liriodendron tulipifera), are
found plenty in some parts, although most of the white wood
has been shipped away. The many manufactories of the county
are using a great amount of timber, and with care and judi-
cious economy the supply will last for years.

ARCIIAOLOGY.

Evidences of a pre-historic race are ablindant, and of such a
character, in view of the magnitude of their works, that the ob-
server experiences a feeling akin to reverence toward a mighty
people, whose history is only written in their majestic ruins.
In nearly every part those relics, as arrow-hcads, axes, pestles,
etc., have been found. From whence did they come? What
their condition of life, their religion, and fate? are questions
one intuitively asks when in the presence of their monuments
of industry. The largest works of this ancient pcople are near .
Winchester, west of the confluence of Sugar creek with Whito
river. It consists of a walled rectangular enclosure, with curved
angles, 1,320 feet long, and 1,080 feet wide. Its area is thirty-
one acres. Part of the south and west walls lie within the
county fair grounds, the remainder in cultivated ficlds, and
they are in a fair way to be entirely destroyed. On the eastern
half of the south wall, which has never been disturbed, are
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beech trees two feet in diameter. This part of the wall is the
highest; and though it may have once been from eight to ten
feet in height, it is now not over six feet. In the center of the
enclosure is a circular mound one hundred feet across, and
about eight feet high. Excavations have been made seven or
eight feet in depth, both from the sides and summit, but nothing
has ever been found. The east and west walls each have, near
their middle, an opening, or gateway. The one on the east is un-
protected, but the west one formerly had an embankment in the
form of a half circle, which overlapped the gateway. No trace
of this renlains at present. The mound lies in a direct line
between the two passage-ways. No evidence exists of a ditch
-either on the outside or inside. _

Mr. John K. Martin, in removing part of the east wall, north
of the opening, reports having found a number of holes about
fifteen inches in diameter, and extending seven or eight feet
below the summit of the wall. These, evidently, mark the po-
sition of posts, and show that the inclosure was further pro-
tected by a palisade. Just inside of the embankment, and
about three feet from the surface, piles of ashes and charcoal
- are frequently met with. Their posltlon indicates that they
have been covered by the wash from the walls. No relics have
been found. Nearly east from the northeast corner of the en-
" closure is a fine spring.

Southeast of the works along SBugar creek, the bluffs are
-sandy, and the Mound Builders probably used them for their
burial ground, as many human skeletons have been exhumed
while digging for gravel. The absence of all implements of
warfare shows that this inclosure was not occupied for any
length of time as a fortification but as a permanent residence.
The streams are small and the bluffs low. Had the inclosure
included the spring, the supposition that it was for protection,
would have been more probable. It is not unlikely that this
was a place for holding council or religious ceremonies. In
section 23, range 14 east, Washington township, is a large, cir-
cular mound, which, although now somewhat reduced in size,
could not have formerly been less than fifteen feet hlgh and one
hundred feet in diameter. In section 38, same’ township, is
another, which measured three hundred feet in circumference

and fifteen feet high; thls was better preserved than the former.
13—-GeoL.
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Small bowlders were observed on the summit and sides. No ex-
cavations have been made in either of these mounds. Both
were evidently built of clay taken from the immediate vicinity.
They may have served as points of out-look, as they are only
about one mile apart. In section 4, one mile southwest of
the one last described, is a very large mound which is consid-
ered artificial by the people in that vicinity; but its relation to
some small streams suggested that it was more likely one of
nature’s carving. On the map is marked its location, as future
investigations may possibly show that it really belongs with
the works of the Mound Builders.

In section 28, range 12 east, 20 north, Stony Creek township,
between Stony creek and White river, is a large mound now
covered with small oak trees. This is nearly circular, fifteen
feet high, 150 feet in diameter. Excavations show that it is
camposed of clay mixed with charcoal and ashes. At the
depth of nine feet a skeleton was found; beneath it was a pile
of stone two feet high and three feet in diameter. Mr. Thomp-
son, on whose farm this is.situated, has quite a collection of
implements found in this v1cm1ty

In section 10, range 13 éast, 2 north, Franklin township,
was a circular inclosure, with an area of about one and a half
acres. The walls were four feet high. Although when first
noticed by the earlier settlers it was in a good state of pre-
servation, it has been destroyed, and no trace of it remains.

North of the Mississinewa river, between Ridgeville and
Fairview, are a number of small tumali, which contain ashes
and charcoal. These may bave been built by the Indians, as
this used to be their camping ground.

Many of the gravel banks have served for the Indians as
burial places, as skeletons are frequently met with while dig-
ging gravel for pikes. Some of the skeletons were of large size,
and deposited with them were articles of ornament, as paint
shells, etc. The position of some indicate that they had been
buried in a sitting posture.

THANKS.

Acknowledgements are due to the citizens generally, as they
have freely given all the assistance within their power. Thanks
are especially due to Prof. W. H. Bowers, of Winchester, for
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his valuable assistance; to John Commons, Jr., Prof. Tucker,
Hon. Nathan Chadwalder; the County Commissioners; D. E.
Hoftman, Judge Monks and Prof. Boltz, of Ridgeville College;
Hon. Thomas M. Browne, for valuable government reports,
etc., and to Col. Moore, of Indianapolis, for table of altitudes
of points on the I. B. & W. R. R.



CATALOGUE
OF THE

FLORA dF CENTRAL-EASTERN - INDIANA.

(Alpine, or Hlevated, District of the State.)

By A. J. PHINNEY, M. D.

Prof. John Collett, State Geologist:

DEear Sir—I have the pleasure of herewith presenting a cata-
logue of the plants of Central-Eastern Indiana, embracing the
counties of Delaware, Randolph, Jay and Wayne. Delaware
county having been most thoroughly worked up, furnished by
far the greatest number of species. Great care has been taken
in the identification of species which are not contained in
Coulter & Barnes’ catalogue of the whole State. The list here
given is, in great part, the result of three seasops’ work, the
species from Delaware county numbering 720. The grasses
and sedges have all been identified by myself, and although
the list is not large, the labor has been great, as they are by far
the most difficult genera of our flora.

I take this opportunity to express my, thanks to those who
have kindly aided me in this work, and without whose assis-
tance this catalogue would have been far from complete. Pres-
ident Moore, of Earlham College, Richmond, Indiana, furnished
a list of 178 species, from the vicinity of Richmond, Wayne
county, and Mrs. Mary P. Haines, of Richmond, kindly revised
her list of ferns, many of which are not found in Delaware
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county. Rev. D. 8. McCaslin, has rendered efficient aid, both
in Delaware and Jay counties, much of the accuracy claimed
for this catalogue being due to his skill.

Respectfully, R

A. J. PHINNEY.
Muncie, Ind., Sept. 15, 1882.

/

REMARKS.

The following catalogue embraces all plants except the non-
vascular cryptogams. Many here named are without medic-
inal or economic value, and are looked upon as “weeds” by the
farmer, and are of interest only to the scientist, yet they have
a lesson to impart and a place to fill in the economy of nature.

This region is not characterized by any great variety of soils
or physical conditions, which mark so many counties of the
State. When this territory was first settled there were many
small lakes, principally in the valleys of the ancient rivers,
which have all been drained, destroying the greater part of -
the aquatic plants. Those which remain are confined to the
swamps and borders of streams, and to-day we find none of the
clear lakes, sandy barrens and extensive prairies of the north-
ern part of the State; nor the extensive river bottoms, hills,
prairies, barrens, rocky bluffs, lagoons and ponds, so character-
istic of the lower Wabash; none of those ravines, where
in the cool shade, and under dripping water, still linger the
natives of a colder clime; none of those warm valleys which
invite plants from their home in the south; no streams to bring
us plauts from other regions. In place of all these, this sec-
tion of the State has a soil of clay, with a limited number of
sandy and gravel ridges and many small prairies, nearly all
under cultivation; so that the.primitive vegetation is confined
to the fence rows and swamps, or woody tracts which are pro-
tected from the cattle gnd swine.

The altitude of thie region is the highest in the State, con-
stituting, as Prof. Colless remarked, *the alpine region of Indi-
ana.” The streams flow in every direction from its summit,
and serve to distribute its flora over nearly every part of the
State south of the Wabash river. Although a great portion
of the plants mentioned in the catalogue are common to every
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county, yet, as a whole, there is a marked contrast with other
portions of the State. Its altitude, ranging from 900 to 1,285
feet above the ocean, has given this region none of that tinc-
turing of southern types so common in the valleys of our larger
rivers, and its soil is not adapted to the growth of many species
which are abundant in portions of Ohio, having the same alti-
tude. One noticeable feature, is the absence of entire families
which arc well represented in other portions of the State. Of
the Ericacee,or Heath Family, including the Huckleberry, Blue-
berry, Trailing Arbutus, Wintergreen, Laurel, Pipsissewa, etc.,
there are only two representatives, the Indian Pipe (Monotro-
pa uniflora) which is very rare, having been found but once,
and the Swamp Huckleberry ( Vaccinum macrocarpon). As nearly
all this family are natives of rocky woods, peat bogs or swamps,
their absence is easily explained by what has been said of the
physical conditions present here. The Naiadacee (Pondweed
Family), immersed aquatics, have all been exterminated by the
draining of the shallow lakes and swamps. The Orchidacee
(Orchid Family), have yielded so far only two species, Orchis
spectabilis and the Fringed Orchis. The other genera of this
family have apparently all disappeared. Species of Cypripedium
are said to have been plenty when the country was first settled.
Of the Conifere (Pine Family), there is not a single represen-
tative. The Composite, the largest tamily represented, has furn-
ished over 100 species, or nearly one-seventh of the whole flora.
The Cyperacee, although a very large family, gave only four
genera, Cyperus, Elecocharis, Seirpus and Carer. The last named
are usually knowwr as the “wild grasses,” though very distinct
from that family. They have very little value, as they are eaten
by cattle only when everything else fails. They may be known
by their triangular stems (culms), rough leaves and spikes of
truit at the end of the stemz. Some of them flower early in the
spring and summer, much earlier than the true grasses, and all
grow principally in swamps and wet meadows. Of Ferns, Wayne
furnishes many that are not found in other counties. The Sen-
sitive Fern, Maidenhair, Spleenworts, Wood-Fernz and Moon-
wortz are the most common. The Equisetacex (Horse-Tail
Family). are represented by two species, E. hyemale and E.
arcense, the former being the tali scouring rush™ with which
most are familiar. The Grasses are the most interesting and
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one of the most valuable families found here. ¢This class of
plants probably contribute more to the sustenance of man and
beasts than all others combined.” No poisonous or suspicious
herb is found among them (with the exception of the poison-
ous darmel), in this respect being very unlike the Parsley Fam-
ily (Umbellifere) and Night-Shade Family (Solanacee), every
one of which are suspicious when growing wild. Many of the
last named family, when cultivated,form valuable articles of food,
e. g., the Potato and Tomato. Through Prof. Brayton I learn
that the time of flowering for the same species is two weeks
later here than in Marion county, this being due to the greater
elevation of this region, 200 to 500 feet. I have given the com-
mon names of most of the plants as they will be. more intelli-
gible to those who are not botanists.

THANKS.

I desire to express my obligations to Prof. John M. Coulter,
of Crawfordsville, for reviewing and correcting the mistakes in
nomenclature and the identification of new species in my cata-
logue of plants, thus greatly enhancing the value of the cata-

logue.
Dr. A. J. PHINNEY.
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RANUNCULACEA.

CrLemaTI8 Viorna, L. Leather-lower. Common. July.
Virginiana, L. Virgin’s Bower. Rare. July, August.
verticillaris, DC. ? Found but once, in an immature

state.

AxEMoNE Virginiana, L. Common. July.

- dichotoma, L. (A. Pennsylvanica, L.) Common. June.
nemorosa, L. Wind-flower. Common. May.
acutiloba, Lawson. , (Hepatica acutiloba, DC.) Liver-

leaf. Common. April, May. A. hkepatica, L.,
(H. triloba, Chaix.) only grows east.

THALICTRUM anemonoides, Mich. Rue-anemone. Common.

April, May. i

dioicum, L. KEarly Meadow-rue. Common. April,
May. '

purpurascens, L. Purple Meadow-rue. = Common.
May, July.

purpurascens, var. ceriferum, Austin. Rare. June.
Cornuti, L. Tall Meadow-rue. Common. June, July.

RANUNCULUS aquatilis, L., var. trichophyllus, Gr. Water Crow-

foot. Common. May, June.

aquatilis, var. stagnatilis, DC. (R. divaricatus, Schk.)’
Still-water Crowfoot. Ponds. Rare. July.

multifidus, Ph. Yellow Water Crowfoot. Rare.
Swamps. June.

ambigens, Watson. (R. alismefolius, Geyer.) Water
Plantain, Spearwort. Rare. July.
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- abortivus, L. Small-flowered Crowfoot. Common.
April, May.
abortivus, var. micranthus, Gr. Buttercups. Rare.
May.
recurvatus, Poir. Hooked Crowfoot. Swamps. Com-
mon. June.
Pennsylvanicus, L. Not common. June.
repens, L. Creeping Crowfoot. Common. Wet
grounds. June.
bulbosus, L. Bulbous C. Buttercups. Wayne county.
Rare. June.
\CaLTHA palustris, I.. Marsh Marigold. Common. Swamps.
May.
AquiLkeIA Canadensis, L. Wild Columbine. Common. Dry
fields. May, June. :

DEvpuINIUM exaltatum, Ait. Tall Larkspur. Wayne county.
tricorne, Mich. Dwarf Larkspur. Rare. May.
azureum, Mich. Azure Larkspur. Wayne county.
Consolida, L. Field Larkspur. Common. Escaped

from gardens. July.

Hyprastis Canadensis, L. Golden Seal. Yellow Puccoon. Com-

mon. May.
Acr®a spicata, L., var. rubra, Mich. Red Baneberry. Rare.
May.
alba, Bigel. White Baneberry. White Cohosh. Com-
mon. May
MAGNOLIACEA.
MaeNoLIA acuminata, L. Cucumber Tree. Randolph county.
Rare.
LirtopeNproN Tulipifera, L. WRite Wood. Common. June.
ANONACEA.
ABIMINA triloba, Dunal. Papaw. Rare.
MENISPERMACEA.

MEenisPERMUM Canadense, L. Moonseed. Common. July, Au-.
gust.
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BERBERIDACEZ.

BerBeris tulgaris, L. Common Barberry. Wayne county.

JAULOPHYLLUM thalictroides, Mich. Pappoose Root. Blue Co-
hosh. Common.

JEFrERSONIA diphylla, Pers. Twin Leaf. Common. April,
May.

PopoprYLLUM peltatum, L. Mandrake. Common. May, June.

NYMPHZAZACEA.

NympHEA tuberosa, Paine. Water Lily. Jay county.

NupHAR advena, Ait. Yellow Pond-Lily. Common. Swamps.

PAPAVERACEA.

StyLorHoRUM diphyllum, Nutt. Yellow Poppy. Wayne county.

CuEeripoN1iuM Majus, L. Celandine. Rare. Escaped. Randolph
and Wayne.

SANGUINARIA Cunadensis, L. Bloodroot. Common. April, May.

FUMARIACEA.
DicENTRA Cucullaria, DC. Dutchman’s Breeches. Common.
April, May.
Canadensis, DC. Squirrel Corn. Common. April,
May.

FuMaria officinalis, L. Common Fumitory. Wayne county.

CRUCIFERA.

NasTURTIUM qﬂice‘nale; R. Br. True Water-cress. Rare. Wet
places. July.

palustre, DC. Marsh Cress. Common. June.
Armoracia, Fries. Horseradish. Escaped from culti-
vation.

DEeNTARIA laciniata, Muhl. Pepper-root. Common. April,
May.
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CARDAMINE rhomboidea, DC. Spr’mg Cress. Common. May.
rhomboidea, var. purpurea, Torr. Common. May.
hirsuta, L. Small Bitter Cress. Common. June.

ARraBis dentata, T. &‘G. TRock Cress. Common. June.
levigata, DC. Rock Cress. Wayne county.
Canadensis, L.  Sickle-pod. Wayne county.

Tuenypopium  pinnatifidum, Wats.  (Arabis hesperidoides,
Gray). Common.

BARBAREA vulgaris, R. Br. Winter Cress. (‘ommon.

SisyMBRIUM officinale, Scop. Hedge Mustard. Common. Waste

places.
Brassica nigra, Koch. Black Mustard. Common. Waste
places, '
CAPSELLA Bursa-pastoris, Meench. Shepherd’s Purse. Common
everywhere.
Lepioiom Virginicum, L. Wild Peppergrass. Common. June,
August.
sativum, I.. Peppergrass. Escaped. Wayne county.
VIOLACEZ.
Tonipitym concolor, Benth. & ITook. Green Violet. Wayne
county.
Viora cucullata, Ait. Common Blue Violet. Common. May
to July.

sagiltata, Ait. Rare. Sandy hillsides. May.

delphinifolia, Nutt. (Larkspur V.) Wayne county.

pedata, L. (Bird-foot V.) Wayne county.

striata, Ait. (Pale V.) Common. April, May.

Canadensis, L. (Tall V.) Common. Woods. June.

pubescens, Ait. (Yellow V.) Common. Fields and
woods. June. : -

HYPERICACEA.
HypericuM perforatum, L. Common St. John’s-Wort. Rare.
. Meadows, August.

corymbosum, Muhl. Common St. John’s-Wort. Rare.
Meadows. August.
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CARYOPHYLLACEAZ.

SAPONARIA officinalis, L. Bouncing Bet. Soapwort. Common.
Around dwellings.

BILENE stellata, Ait. Starry Campion. Common. Woods. July.
nivea, DC. Starry Campion. Rare.
Virginica, L. Fire Pink. Catchfly. Common. June.
regia, Sims. Royal Catchfly. Wayne.
noctifiora, L. Night Flowering Catchfly. Rare-
Escaped.
Lycnnis Glithago, Lam. Wheat Cockle. Common. Wheat-
fields.
ARENARIA laterifiora, L. Sandwort. Common. Moist woods.
STELLARIA media, Smith. Common Chickweed. Common.
April to July.
pubera, Mich. Great Chickweed. Wayne.
longifolia, Muhl. Long-leaved Stitchwort. Rare. Wet
places. June.

Cerastiom rulgatum, L. Mouse-ear Chickweed. Common.
April, May.
viscosum, L. Large Mouse-ear Chickweed. June.
Randolph.
nutans, Raf. Mouse-ear Chickweed. Rare. May.

SaeINa apetala, L.? Tearlwort. Rare. May.
PORTULACACEAZA.

PortuLacA oleracea, L. Purslane. Common. Cultivated fields.

CrayroNia Virginica, L. Spring Beauty. Common. Moist
woods.

MALVACEZ.

MaLva rotundifolia, L. Common Mallow. Common around
dwellings.
Moschata, L. Musk Mallow. Rare. Roadsides.

MALvASTRUM angustum, Gray. False Mallow. Rare. August.
Dry grounds. Distinguished from Sida by its
notched petals.
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81pa spinosa, L. Sida. Rare. Moist grounds. September.
ABUTILON Avicenne, Gertn. Indian Mallow.

Hipiscus Trionum, L. Bladder Ketmia. Rare. Roadsides.
August. :

TILIACEA.

TiLia Americana, L. Basswood. Common. Woods.
heterophylla, Vent. White Basswood. Rare. Wayne.

LINACEA.

Lmwum usitatissimum L. Common Flax. Escaped.

GERANIACEA.
GErANIUM maculatum, L. Wild Cranesbill. Common. Woods.
May.
Carolinianum, L. Carolina Cranesbill. Rare. Mead-
OWS.

ImpaTiENS pallida, Nutt. Pale Touch-me-not. Common.
July, August.
Sulva, Nutt. Spotted Touch-me-not. Common. July,
August.

OxaALts corniculata, L., var. stricta, 8av. (O. stricta, L.) Yellow
Sheep-sorrel. Commoh. Fields. June.
violacea, L. Violet sorrel. Rare. Dry woods. May.

FL®@rREA proserpinacoides, Willd. False Mermaid. Damp

woods. May.
RUTACEA. -
XantHOXYLUM Americanum, Mill.  Prickly Ash. Common.
Woods.
PrELEA trifoliata, L. Hop tree. Common. Woods and along
streams. '
SIMARUBACEAZ.

A1LaNTHUS glandulosus, Desf. Rare. Jay county.
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ANACARDIACEAZ.

Ruvus typhina, L. Staghorn Sumach. Wayne.
glabra, L. Smooth Sumach. Common. Fence rows.
Toxicodendron, L. Poison Ivy. Three-leaved Ivy.
Rare.

VITACEAZA.

Viris Labrusca, L. Fox Grape.
wstivalis, Mich. Summer Grape.
cordifolia, Mich. Frost Grape.
indivisa, Willd.

AMpELOPSIS quinquefolia, Mich. Five-leaved Ivy. Virginia
Creeper. )

RHAMNACEZ.

Ruamnus cathartica, L.  Buckthorn. Wayne.

CeanorBus Americanus, L. Jersey Tea. Common. Dry
woode. July.

CELASTRACEA.
CeLAsTRUS scandens, L. Climbing Bitter-sweet. Common.
Woods.
Evonymus atropurpureus, Jacq. Waahoo. Burning Bush.
Rare.
Americanus, var. obovatus, T. & G. Strawberry Bush.
SAPINDACEA.

STAPHYLEA lrifolia, L. Bladder-nut. Wayne.
Ascurus glabra, Willd. Buckeye. Common. Woods.

AcEr saccharinum, Wang. Sugar Maple. Common. Woods.
saccharinum var. nigrum, T. & G. Black Maple. Com-
mon. Woods.
dasycarpum, Ehr. Silver Maple. Common as shade-
trees.
rubrum, L. Red Maple. Common. Swamps.

NEGUNDO aceroides, Mench. Box Elder. Rare. River bottoms.
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POLYGALACEZ. :

PoLyaaLa Senega, L. Seneca Snakeroot. Rare. Dry ground. -
June.

LEGUMINOSA.

Triroutum pratense, L. Red Clover. Common. Meadows.
~ May.
repens, L. White Cloverr Common. Fields. May.
agrarium, L. Yellow Hop Clover. Rare. Randolph.
July.
procumbens, L. Low Hop Clover. Rare. Roadsides.

MELILOTUS alba,'Willd. White Sweet Clover. Around dwell-
ings. ,
PsoraLEA Onobrychis, Nutt. Rare. Dry grounds.
melilotoides, Mich. Common. Woods.

PETALOSTEMON violaceus, Mich. Prairie Clover. Rare. Dry
hillsides.

RoBiNiA Pseudacacia, L. Common Locust. Cultivated.
‘WisTARIA frutescens, DC. Rare. Jay county. August.
AsTrRAGALUS Canadensis, L. Milk Vetch. Rare. Woods.

Desmopiom nudifiorum, DC. Tick-Trefoil. Common. Rich
woods. August. :
acuminatum, DC. Commen. Rich woods. August.
pauciflorum, DC. Rare. Rich woods. August.
rotundifolium, DC. Rare. Rich woods. September.
canescens, DC. Rare. Rich woods. August.
cuspidatum, T. & G. Rare. Rich woods. August.
sessilifolium, T. & G. Rare. Rich woods. August.
rigidum, DC. Common. Rich woods. August.
Marylandicum, Boott. Rare. Rich woods. August.

LesrEDEZA repens, T. & G. Bush clover. Common. Rich woods.
August. '
reticulata, Pers. (L. violacea, var. sessilifiora, Gr.)
Bush clover. Common. Dry hill sides. Au-
gust.
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Avprros tuberosg, Mcench. Wild Bean. Rare. Rich grouna.
August.

" AMPHICARPZEA monoica, Nutt. Hog Peanut. Common. Woods.
Sometimes with pure white flowers.

Barerisia lewcantha, T. & G. False Indigo. Not common.

July.
GavacTiA glabella, Mich. Milk Pea. Rare. Rich woods. Au-
gust. -~

Cercis Canadensis, L. Red-Bud. Common. Woods. April,
May.

Cassia Marylandica, L. 'Wild Senna. Common. July.
Chameerista, L. Wild Senna. Rare. July.
nictitans, L. Wild Sensitive Plant. Rare. July.

GyMNocLADUS Canudensis, Lam. Coffee Tree. Not rare.

GLEDITSCHIA triacanthos, L. Three-Thorned Acacia. Honey-
Locust. Common.

ROSACEA.

PronNus Americana, Marsh. Red Plum. Common. Woods.
Pennsylvanica, L. Wild Red Cherry. Rare. Woods.
Virginiana, L. Choke Cherry. Common. Fence rows.
serotina, Ehr. Wild Black Cherry. Common. Woods. °

NEemvLia opulifolia, Benth. & Hook. (Spir@®a opulifolia, L.)
Nine-bark. Wayne. '

Brirza salicifolia, L. Common Meadow-sweet. Low grounds..
July. .
lobata, Jacq. Queen of the Prairie. Common. Prai-
ries.

 AGrIMONIA Eupatoria, L. Agrimony. Common. Woods. July.
parviflora, Ait. Small Flowered Agrimony. Common.
Woods.

GeuM album, Gmel. Avens. Common. Moist grounds. July..
virginianum, L. Common. Moist grounds. July.
vernum, T. & G. Common. Moist grounds. May.
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PorentiLLa Norvegica, L. Five-finger. Cinque-foil.. Rare.
Canadensis, L. Common Cinque-foil. Five-finger.
Common,
Cangdensis, var. simplex, T. & @. Five-finger. Com-
mon.

Fragaria Virginiana, Ehr. Strawberry. Common. May.

Rusus strigosus, Mich. Wild Red Raspberry.  Rare.
occidentalis, L. Black Raspberry. Common.
villosus, Ait. High Blackberry. Common.
Canadensis, L. Dewberry. Common.

Rosa setigera, Mich. Climbing Prairie Rose. Common.
Carolina, L. Swamp Rose. Common.
parviflora, Ehrh. (R. lucida, Ph.) Dwarf Wild Rose.
Common.
nitida, Willd. Wayne county.

CraTEGUS coceinea, L. Black Thorn. Common. May.
tomentosa, L., var. punctata, Gray. Thorn. Com-
mon.
subvillosa, Schrad. Thorn. Common.
Crus-galli, L. Cockspur Thorn. Common. May.

Prrus coronaria, L. 'Wild Crab-apple. Common. Woods.
arbutifolia, L. Choke-berry. '

AMELANCHIER Canadensis, T. & G. Bhad Bush. Rare. Jay
county.

SAXIFRAGACEAZ.

Rises Cynosbati, L. Wild Gooseberry. Common. Woods. May.
. Sloridum, L'Her. Wild Black Currant. Rare. May.

HYDRANGEA arborescens, L. Wild Hydrangea. Wayne county.

BAXIFRAGA Penns_i/lvanica, L. Swamp Saxifrage. Common.
Swamps. May. )

HerucHERA Americana, L. Common Alum-root. Common.

Moist, rich grounds.
14—GxoL.



210 REPORT OF STATE GEOLOGIST.

S

MrreLiA diphylla, L. Mitre-wort. Bishop’s Cap. Common.
In moss, in moist, rich grounds. May.

T1argLLA cordifolia, L. False Mitre-wort. Common. Rich
woods.

CRASSULACEA.

PeNtHORUM sedoides, L. Ditch Stone-crop. Common. Ditches
and wet places. July.

SepuM tern'atum, Mich. Stone-crop.' Orpine. Rare. Rich woods.

HAMAMELACEA.

HaMAMELIS Vir.'gz'niana, L. Witch Hazel. Rare. Jay county.

HALORAGEZ.

MyRIOPHYLLUM scabratum, Mich. Water Milfoil. Rare.
Ponds. August.
ambiguum, Nutt? Water Milfoil. Rare. Ponds.
August.

ONAGRACEAZ.

Circxa Lutetiana, L. Enchanter’s Nightshade. Common. Rich,
damp woods.

alpina, L. Tall Enchanter’s Nightshade. Common. .

Rich, damp woods.

GAuRA biennis, L. Gaura. Rare. Fields and woods.
Sfilipes, Spach. Common. Fields and woods.

EprLoBiuM coloratum, Muhl. Willow-herb. Common. Rich
woods and fields. August.

(ENoTHERA biennis, L. Common Evening Primrose. Common.
August.
JSruticosa, L. Sundrops. Rarer than the last. August.

Lupwieia alternifolia, L. Loosestrife. Rare. Swamps. Jay
' county. August.
polycarpa, Short & Peter. Loosestrife. Rare. Swamps.
August.
palustris,Ell. Loosestrife. Common. Swamps. August.
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LYTHRACEA.
Lyrarum alatum, Pursh. Loosestrife. Common.  Prairies.
August.
CUCURBITACEAZA.
Sicyos angularus,' L. One-seeded Star-cucumber. River banks.
July. .
Ecur~ocyeris lobata, T. & G. Wild Balsam-apple. Rich soils.
July.
UMBELLIFER A.

Savicuna Canadensis, L. Sanicle. Black Snakeroot. Common.
Rich woods. July. -

Davcus Carota, I.. Common Carrot. Escaped. August.

HeracLeuyM lanatum, Mich. Cow-parsnip. Rare. River banks.
June.

Pasrinaca sativa, L. Common Parsnip. Fields. June.
ARrcHEMORA rigida, DC. Cow-bane. Rare. Swamps. August.

ARCHANGELICA alropurpurea, Hoffm. Great Angelica. Rare.
River bottoms. Largest of the family four to
eight feet high. Purple stems. Large com-
pound leaves.

ConrosgLINUM Canadense, T. & G. Hemlock-parsley. Common.
Swamps. August.

TaasPIUM barbinode, Nutt. Meadow-parsnip. Common. Rich
grounds. June.
aureum, Nutt. Meadow-parsnip. Common. Rich
grounds. June.
trifoliatum, Gray. Meadow-parsnip. Common. Rich
grounds. June. '

PiupiNeLLA integerrima, DC.  Rare.  Dry hillsides.  May,
June.

Crcura maculata, L. Poison Hemlock. Spotted Cow-bane.
Common. Swamps and wet grounds.
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Stum cicutefolium, Gmelin. (S. lineare. Mx.) Water-parsnip.
Rare. Swamps.

CryproT®ENIA Canadensis, DC. Honewort. Common. Thick-
ets. June. ‘

CHEROPHYLLUM procumbens, Lam. Chervil. Rare. River
banks. May.

Osmorru1zA longistylis, DC. Smoother Sweet Cicely. Com-
mon. Moist woods. June. T
brevistylis, DC. Hairy Sweet Cicely. Common. Rich

wood. June.

Erigenia bulbosa, Nutt. Harbinger of Spring. Common.
Rich woods. April, May.

ARALIACEA.

ARALIA racemosa, L. Spikenard. Common. Moist places.
July.
quinquefolia, D. & P.  Ginseng. Common. Rich
woods. July. ’

CORNACEA.

Cornus florida, L. Flowering Dogwood. Common. Woods.

May.

circinata, L’Her. Round-leaved Dogwood. Common.
Swamps.” June.

sericea, L. Silky Cornel. Kinnikinnik. Common.
Swamps. June.

stolonifera, Mich. Red-osier Dogwood. Swamps.
June.

paniculata, L’'Her.  Panicled Cornel. @ Common.
Thickets. June.

alternifolia, L. Alternate-leaved Cornel. Wayne
county.

Nyssa multifiora, Wang. Pepperidge. Sour Gum. Rare.
Woods. )
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'CAPRIFOLIACEZ.

LoNIcERA [sempervirens, Ait. Trumpet Honeysuckle. Wayne
county.
SMlava, 8ims. Yellow Honeysuckle. Rare. Randolph
county. June.

TRioSTEUM perfoliatum, L. Horse-Gentian. Common. Fields.
June, July.

SamBucus Canadensis, L. Common Elder.

ViBurNoM prunifolium, L. Black Haw. Common. Woods.
May.
dentatum L. Arrow-wood. Rare. Wet places. June.
pubescens, Pursh. Downy Arrow-wood. Common.
Fence rows.  July.
acerifolium, L. Maple-leaved Arrow-wood. Common.

Woods. June.
RUBIACEA.
GaLiom aparine, L. Cleavers. Goose-grass. Common. Rich
woods. May. .
asprellum, Mich. Rough Bedstraw. Low thickets.
May.
concinnum, T. & G. Bedstraw. Rare. Rich woods.
July.
trifidum, L. Small Bedstraw. Rare. Moist woods.
' June.

var. pusillum, Gr. Bedstraw. Rare. Moist
woods. June.

var. latifolium, Gr. Bedstraw. Rare. Moist

woods. June.
pilosum, Ait. Bedstraw. Common. Moist woods. July.
circezans, Mich. Wild Liquorice. Common. Moist

*  woods. July.
CerHALANTHUS occidentalis, L. Button-bush. Common. Swamps.
August.

MircHRLLA repens, L. Partridge-berry. Rare. Dry woods.
June. :
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HousTtoN1a purpurea,L. Bluets. Common. Drygrounds. May.
var. longifolia, Gray. Common. Dry grounds.
June.

VALERIANACEA.

Fepia radiata, Mich. Lamb-Lettuce. Common. Wet places.
June.

DIPSACEA:.

Dipsacvs sylrestris, Mill. Wild Teasel. A nuisance in pas-
tures. August.

COMPOSITA.

VERNONIA Noreboracensis, Willd. Iron-weed. Pastures. Au-
gust.
Sasciculata, Mich. Iron-weed. Common form. Some-
times with white flowers.

Eupatorium purpureum, L. Joe-Pyc Weed. Queen of the

Meadow. Common. August.

altissimum, L. Fall Boneset. Rare. Dry grounds.
August.

sessefolium, L. Upland Boneset. Common. Dry grounds.
August. .

perfoliatum, L. Boneset. Common. Wet places. Au-
gust.

ageratoides, L.  White Snake Root. Common. Dry
grounds. Anungust.

ASTER patens, Ait. Rare. Dry woods. August, September.

cordifolins, 1. Common. Dry woods. August, Sep-
tember. :

dumosus, L. Common. Dry woods. August, Septem-
ber.

Tradescanti, L. Common. Moist ground. August,
September.

miser, L. Common. Dry grounds. August, Septem-
ber.

simplex, Willd. Common. Moist grounds. August,
September.
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tenuifolius, L. Common. Low grounds. August.
carneus, Nees. Rare. Prairies. August, September.
puniceus, L. Common. Swamps. Low grounds. Au-

gust.

prenanthoides, Muhl. Common. Rich woods. August,
September.

Nove- Anglie, L. Comman. Prairies. August, Septem-
ber.

ErigeroN Canadense, L. Horse-weed. Fleabane. Common.
Dry fields. August.

bellidifolium, Muhl. Fleabane. Common. May,June.

Philadelphicum, L. Fleabane. Common. May,JJune.

annuum, Pers. Daisy Fleabane. Nuisance in mead-

ows. July.
strigosum, Muhl. Daisy Fleabane. Nuisance in mead-
ows. July.
Dirrorappus umbellatus, T. & G. Moist thickets. Jay county
September.

Bowrronia glastifolia, L’Her. Resembles B. dqﬁ'usa except in the
. larger heads. Diffusely branched. Rare. Prai-
ries. September.

Soripago bicolor, L. Golden Rod. Common. Dry, rich woods

and fields. August.

latipolia; L. Golden Rod. Common. Moist woods.
August.

cesia, L. Golden rod. Common. Dry, rich woods
and fields. August.

Riddelli, Frank. Golden Rod. Common. Prairies.
August, September.

patula, Muhl. Golden Rod. Common. Moist, rich
woods and fields. August.

altissima, L. Golden Rod. Common. Moist, rich
woods and fields. August.

ulmifolia, Muhl. Golden Rod. Common, Moist, rich
woods and fields. August.

nemoralis, Ait. Golden Rod. Common. Prairies.
August.

- Canadensis,1.. Golden Rod. Common. Fence rows.
August.
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tenuifolia, Pursh. Golden Rod. Common. Fence
rows. August.

Inura Helenium, L. Elecampane. Common. Dry, rich grounds.
July.
SpH1UM laciniatum, L. Rosin-weed. Common. Prairies.
August.
terebinthinaceum, L. Rosin-weed. Common. Prairies.
August.
integrifolium, Mich. Rosin-weed. Common. Prairies.
August.
perfoliatum, .. Rosin-weed. Common. Prairies.
August.

A MBROBIA 'tn.'ﬁda, L. Great Rag-weed. Common. Waste
places. July, August.
var. integrifolia, Gray. Rag-weed. Rare. Waste
places, . July, August.
artemisiefolia, L. Wormwood. Common, everywhere.
July, August.

XantaIUM strumarium, L. Cocklebur. Common. August.
EcLipta procumbens, Mich. Common. August.

HEevriops1s levis, Pers. .
var. scabra, Gray. Ox-eye. Rare. Copses. August.

EcBINACEA purpurea, Mcench. DPurple Cone-flower. Rare.
Rich woods. July.

RubBgckia laciniata, L. Cone-flower. Common. Dry soils.
August.

triloba,L. Cone-flower. Common. Dry soils. August.

Sfulgida, Ait. Cone-flower. Common. Dry soils.
August.

hirta, L. Cone-flower. Common. Dry soils. August,

Lepacnys pinnata, T. & G. Rare. August.

HeLiantHUs annuus, L. Wild Sunflower. Common. Prairies.
' August. )
rigidus, Desf. Wild Sunflower. Meadows. June.
letiflorus, Pers. Wild Sunflower.- Common. Dry
fields. July.
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microcephalus, T. & G. Wild Sunflower. Prairies.
July.

giganteus, L. Wild Sunflower. Moist grounds. Au-
gust.

grosse-serratus, Martens. Wild Sunflower. Moist
grounds. August.

tomentosus, Mich. Wild Sunflower. Moist grounds.
August. S

strumosus, . Wild Sunflower. Moist grounds. Au-
gust.

hirsutus, Raf. Wild Sunflower. Dry grounds. July,
August.

decapetalus, L.? Wild Sunflower. Moist grounds.
August.

doronicoides, Lam. Wild 8unflower. Moist grounds.
August.

ACTINOMERIS squarrosa, Nutt. Common. August.
helianthoides, Nutt. Common. August.

Coreopsis tripteris, L. Tall Coreopdis. Tickseed. Common.
August.

trichosperma, Mich. Tickseed Sunflower. Wet places.
August.

Bipens frondosa, L. Beggar-ticks. 8panish needles. Com-

mon. Wet places. '

connata, Muhl. BSpanish needles. Common. Moist
grounds. August. ’

cernua, L. Spanish needles. Common. Moist grounds.
July.

chrysanthemoides, Mich. Spanish needles. Common.
Moist grounds. August.

bipinnata, L. Spanish needles. Common. Moist
grounds. August.

Dysopia chrysanthemoid es, Lag. Fetid Marigold.
HerLemiuM autumnale, L.  8neeze-weed. Common. August.
Leproropa brackypoda, T. & G. Rare. August.

AxntaeMis Cotula, L. (Maruta Cotula, L) Mayweed. Dog
Fennel. Common everywhere.
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AcniuLes Millefolium, L. Yarrow. Common. Dry fields.
July.

LevcantHEMUM vulgare, L. Ox-eye Daisy. Common. Pas-
tures. June.

TanaceruM vulgare, L. Tansy. Common around dwellings.
ARTEMSIA biennis, Willd. Wormwood. Rare. September.

GNAPHALIUM purpureum, L. Purple Cudweed. Rare. Sep-
tember.

ANAPHALIS (Antennaria) margaritacea, B. & H. Resembles the
next only larger. July.

ANTENNARIA plantaginifolia, Hook. Plantain-leaved Everlast-
ing. Common. Old fields. May.

ErecHTHITES hieracifolia, Raf. Fire-weed. Common. New
fields. August.

CacaLia suaceolens, L. Indian Plantain. Common. Wet
places. August. )
atriplicifolia, L.. Indian Plantain. Common. Dry
fields. July.

SeNkcio aureus, L. Golden Rag-wort. Squaw-weed. Common.
Wet places. May.
var. obovatus, Gray. Squaw-weed. Common. Wet
places. May.

Cxicus (Cirsium) lanceolatus, Hoffm. Common Thistle. Com-
mon everywhere. July. :
Virginianus, Mich. Woolly Thistle. Rarerthan the last.
allissimus, Willd. Fall Thistle. Rarer than the first.
muticus, Mich. Swamp Thistle. . Common. Swamps.
arvensis, Scop. Canada Thistle. Rare.

Larpa officinalis, Allioni.  Burdock. Common. July.
CyntHIA Virginica, Don. Rare. Woods. July. .

Nasavus albus, HHook. Common. Woods. Jay county.
TaAraxacuM Dens- Conis, Desf. Dandelion. Common everywhere.

Lacruca Canadensis, L. Wild Lettuce. Common. Pastures
and woods. July.
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var. integrifolia, T. & G. Wild Lettuce. Common.
Pastures and woods. July.

rillosa,Jacq. Blue Lettuce. Common. Pastures and
woods.

Soncuus asper, Vill. Spring-leaved Thistle. Common. Waste
places. July.

LOBELIACEA.

LoBELIA cardinalis, L. Cardinal Flower. Common. Rich, wet

places. July.

syphilitica, L. Great Blue Lobelia. Common. Wet
ground. July, August.

puberula, Mich. Great Blue Lobelia. Common. Wet
places. July, August.

leptostachys, D C. Great Blue Lobelia. Common.
Wet places. July, August.

inflata, L. Indian Tobacco. Common. Fields. July.

CAMPANULACEA.

SpecuLaria perfoliata, D C. Venus Looking-glass. Common.
Woods. July.

CAMPANULA Americana, L. Tall Bell-flower. Common. Woods.
July.

\}

ERICACEA.

VacciNiuM macrocarpon, Ait. Large Cranberry. Rare. Swamps.
Jay county. p '

MoxoTropA uniflora, L. Indian Pipe. Rare. Damp woods.

ILICINEA (AQUIFOLIACER).

ILex rerticillata, Gray. Black Alder. Common. Swamps.

PRIMULACEA.

DopecatHRON Meadia, L. American Cowslip. Rare. Wet
grounds.
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StEmRONEMA (Lysimachia) ciliatum, L. Loosestrife.

Common.
Moist places. July.
lanceolatum, Gray. Loosestrife. Common. Moist
places. July.

longifolium, Pursh. Common. Moist grounds. July.
SamorLus Valerandi, L., var. Americanus Gr. Water Pimpernel.
: Brook-weed. Ditches and swamps. August.

OLEACEAZ.

FRraxiNuUS Americana, L. White Ash. A valuable tree.
quadrangulata, Mich. Blue Ash. Rare.

sambucifolia, Lam. Black Ash. Swamp Ash. Com-
mon. ’

APOCYNACEZ.

ArocyNuM androsemifolium, L. Spreading Dogbane. Dry soil.
cannabinum, L. Indian Hemp. Common. Dry eoil.

ASCLEPIADACEA.

ABCLEPIAS tuberosa, L. Pleurisy-root.

Dry soils. July.
purpurascens, L. Purple Milkweed. Common.

July.
incarnata, L. Swamp Milkweed. Swamps. July.

Cornuti, Decaisne. Common Miikweed. Very common
phytolaccoides, Pursh. Poke Milkweed. Rare.

o
GENTIANACEA.

" GENTIANA crinita, Frel. Fringed Gentian. Wayne county.
Andrewsii, Griseb. Closed Blue Gentian. Rare. Wet
places.

Frasgra Carolinensis, Walt. American Columbo. Rich woods.
July. )
POLEMONIACEA.

gust.

Pavox paniculata, L. Pink Sweet William. Jay county. Au-
maculata, 1.

Pink S8weet William. Prairies. July.
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glaberrima, L., var. suffruticosa, (P. Carolina). Pink
Sweet William. Jay county. August.

divaricata, L. Pink Sweet William. Common. Woods.
May.

PoLeMoNIUM reptans, L. Jacob’s Ladder. Greek Valerian.
Common. Moist woods. May.

HYDROPHYLLACEA..

HYDROPHYLLUM macrophyllum, Nutt. Water-leaf. Common.
"Woods. June. .

Virginicum, L. Water-leaf. Common. Woods. June.

appendiculatum, Mich. Water-leaf. Rare. Woods. July.

PracerLia Purshii, Buck. Phgcelia. Moist river banks.

BORRAGINACEZE.

CyroeLossuM officinale, L. Hound’s-tongue. Commeon. Fjelds.
Virginicum, L. Wild Comfrey. Rare. Dry soils.

EcninosperMuM Virginicum, Lehm. (Cynoglossum ‘Morisoni,
DC.) Dry soils. !
Lappula, Lehm. Stickseed. Common. Drysoils. June.

MErTENSIA Virginica, DC. Lungwort. Rare. River bottoms.
Wayne county.

LitHosPERMUM arvense, L. Corn Gromwell. Common. Dry
soils. July.
officinale, L. Common Gromwell. Common. Dry
soils. July.
latifolium, Mich. Puccoon. Common. Dry soils. July.
- canescens, Lehm. Hairy Puccoon. Common. Dry
soils. July. S

OnosMonium Virginianum, DC. False Gromwell. Dry soils.
July.
Carolinianum, DC. False Gromwell. Dry soils. July.

SymraYTUM officinale, L. ,Corn Comfrey. Rare. Dry soils. July.
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CONVOLVULACE.E.

IroMzA purpurea, Lam. Morning Glory. Common. July.
pandurata, Meyer. Wild Potato-vine. Man-of-the-
Earth. Found everywhere about dwellings.

CoxvoLveLus spithameus, Pursh. Bracted Bindweed. Dry
soils. July.
sepium, L. Hedge Bindweed. Dry soils. July.
arvensis, L. Bindweed.

Cuscura Gronorii, Willd. Dodder. Parasite on other plants.
glomerata, Choisy. Dodder. Parasite on other plants.

SOLANACEA.

SoLaNcM nigrum, L. Common Nightshade. Common. Berries
black.

dulcamara, L. Bittersweet. Rare. Moist grounds.
May by known by its red berries.

L] .

Pavysanis pubescens, L. Ground Cherry. Common. Dry
grounds.

viscosa, L. Ground Cherry. Common. Dry grounds.

lanceolata, Mich. (P. Pennsylvanica, L.) Ground

Cherry. Common. Dry grounds. .

Nicanora physaloides, Gertn. Apple of Peru. Rare. Waste
grounds.

Lycivm vulgare, Dunal. Matrimmony Vine. About dwellings.
June.

Datcra Stramonium, L. Common “Jimson-weed.”” Rare.’
Tatula, L. Purple “Jimson.” Common. Dry soils.

SCROPHULARIACE.E.

VerBascem Thapsus, L. Common Mullein. Common every-
where.
Blattaria, L. Moth Mullein. Commou. Dry soils.

LiNaria vulgaris, Mill. Butter and Eggs. Toad-flax. Com-

mon.
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CoLuiNstA verna, Nutt. Collinsia. Common. Rich woods.
May. .

ScroPHULARIA nodosa, L. TFigwort. Common. Rich soils.
July.

CHELONE glabra, L. Snake-head. Common. Rich soils. August.

PENSTEMON pubescens, Sol. Beard’s-tongue. Common. Moist
places. July.
levigatus, Sol., var. digitalis, Gray. Beard’s-tongue.
Common. Moist places. July.

MIMULUS ringens, L. Monkey-flower. Common. Wet places.
July.

alatus, Sol. Monkey-flewer. Common. Wet places.
July.

GraTtioLa Virginiana, L. Hedge Hyssop. Rare.

ILvsaNTHES gratioloides, Benth. False Pimpernel. Wet
grounds.

VEeronica Virginica, L. Culver’s root. Common. August.
Anagallis, .. 'Water Speedwell. Common. Marshes.

July.
d officinalis, L. Common Speedwell. Common. Dry
hills. July. '

serpyllifolia, L. Thyme-leaved Speedwell. Common’
everywhere. May. ,

peregrina, L. Purslane-Speedwell. Common. Waste
grounds. May, June.

arvensis, L. Corn-Speedwell. Common. Marshes.
July.

GERARDIA flava, L. Downy Yellow Foxglove. Dry soils. July.
purpurea, L. Purple Gerardia. Common. Dry soils.
tenuifolia, Vahl. Slender Gerardia. Common. Moist

soils.

PepicuLaris Canadensis, L. Lousewort. Rare. Sandy hillsides.
May. '
lanceolata, Mich.- Rare. Swamps. Jay county. Sep-
- tember.
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OROBANCHACEAZ.

Eripagaus Virginiana, Bart. Beech-drops. Wayne county.
Parasite on roots of beech trees.

BIGNONIACEA.

‘TrcoMA radicans, Juss; ‘Trumpet Creeper. Common. Moist
places. July.

CATALPA speciosa, Warder. Door yards. Shade tree.
ACANTHACEA.

RuELLIA strepens, L. Rich soils.

DiaANTHERA Americana, L. Water Willow. Common. Borders

of streams.
VERBENACEA.
PHYRMA Leptostachya, L.  Lopseed. Common. Woods. July,
' August ‘

fnmmm urticzfoha, L. White Vervain. Common. Fields.
hastata, .. Blue Vervain. Common everywhere. Au-
gust.

"Lreeia lanceolata, Mich. Frog-fruit. Common. Wet ‘places.
» August. :

LABIATA.

Trucrium Canadense, L. American Germander. Moist grounds.

CoLLINSONIA canadensis, L. Stone-root. Common. Rich woods.
- July.

MENTHA viridis, L. "Spearmint. Common. Damp soils.
piperita, L. Peppermint. Common. Damp soils.
.. arvensis, L. Corn-mint. Common. Damp soils.
“ Canadensis, .. Wild-mint. Common. Damp soils.

Lroopus sinuata, Ell. (L. Europeus, var. sinuata, Gray) Water
Hoar-hound. Common. Wet soils. August.
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PycxantHEMUM lanceolatum, Pursh. Mountain-mint. Common.
Prairies. August.

CALANMINTHA glabella, Benth. Common in limestone regions.
Nuttallii, Benth., Common in limestone regions.

MELissA officinalis, L. Common Balm. Rare. July.
HeproMa pulegioides, Pers. Pennyroyal. Common everywhere.

MonNarpA didyma, L. Oswego Tea. Rare. Moist places.
' July.
Sistulosa, L. 'Wild Bergamot. Common. Moist places.
July.
Bradburiana, Beck. Rare. Moist grounds.

BrepHILIA ciliata, Raf. Common. Rich woods.
hirsuta, Benth. Common. Rich woods.

LopPEANTHUS nepetoides, Benth. Giant Hyssop. Common.
Dry woods. :
serophulariefolius, Benth. Giant Hyssop. Common.
Dry woods. '
anisatus, Benth. Anise Hyssop. Jay county.

Nepera Cataria, L. Catnip. Common around dwellings.
Glechoma, Benth. Ground Ivy. Gill-over-the-ground.
Common.

ScuTeLLARIA lateriflora, L. Mad-dog Skullcap. Common.
Rich woods. July, August.
versicolor, Nutt. Skulleap. Common. Rich woods.
July, August.
canescens, Nutt. Skulleap. Common. Rich woods.
July, August.
nervosa, Pursh. Skullcap. Common. Rich woods.
July, August.

BruNELLA vuagaris, L. Self-heal. Common. Moist grounds.
June.

PaysostEcia Virginiana, Benth. False Dragon Head. Not
common. Prairies.

8YNANDRA grandiflora, Nutt. Wayne county.

MarruBiuM vulgare, L. Horehound. Not common. Escaped.
15—GxoL.
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Leonurus Cardiaca, L. Common Mother-wort. Common
everywhere.

Stacuys palustris, L. 1ledge-nettle.
aspera, Mich. (8. palustris, var. aspera, Gr.) Hedge-
nettle. Common. Banks of streams. July.
aspera, var. glabra, (8. palustris, var. glabra, Gr.)
Smooth Hedge-nettle. Common. Banks of
streams. July.
cordata, Riddell. (8. palustris, var. cordata, Gr.)

PLANTAGINACEAZ.

PraNTAGO major, L. Common Plantain. Common. Door
‘yards,
lanceolata, L. English Plantain. Common. Dry sandy
grounds.

ARISTOLOCHIACEA.

AsaruvM Canadense, L. Wild Ginger. Rare. Damp, cool ra-
vines. '

AristoLocHIA Serpentaria, L. Virginia Snake-root. Rare.
.Dry soils.

PHYTOLACCACEAZ.

Puyroracca decandra, L. Poke. Garget. Common.

CHENOPODIACEA.

CueNopopIUM album, L. Lamb’s-quarters. Pig-weed. Around
. dwellings.
viride, L. Lamb’s-quarters. Pig-weed. Around dwel-

lings.

hybridum, L. Maple-leaved Goosefoot. Around dwel- -

lings.

AMARANTACEAZ.

AMARANTUS hypochondriacus, L. Rare. Probably escaped.
paniculatus, L. Prince’s Feather-of-the-Garden. Rare.
retroflexus, L. Amaranth. Common around dwellings.
albus, L. Amaranth. Common around dwellings.
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POLYGONACEAZ.

PoLveoNum orientale, L. Prince’s Feather. Escaped.
incarnatum, Ell. Water-pepper. Common. Along
streams and ponds.
Persicaria, L. Lady’s Thumb. Common. Moist
ground. August.
Hydropiper, L. Smart Weed. Common. Moist

grounds. August.
acre, HBK. Water Smart Weed. Common. Swamps.

August.
hydropiperoides, Mich. Wild Water-pepper. Common.
Wet soils. ‘
amphibium, L. Smart Weed. Common. Swamps.
August.

aviculare L. Knot-grass. Door-weed. Common.
Around dwellings and walks.

erectum, L. (P. aviculare, var. erectum, Roth.) Larger
than the last. Not so common.

sagittatum, L. Tear Thumb. Rare. Very rough.

Convolvulus, L. 7 Black Bindweed.

dumetorum, L. Climbing False Buckwheat. Common.

RuMEX altissimus, Wood. ? Peach-leaved Dock. Rare.
verticillatus, L. Swamp Dock. Common. Swamps.
erispus, L. Curled dock. Common everywhere.
obtusifolius, L. Bitter Dock. Common everywhere.

LAURACEA.

84s8AFRAS officinale, Nees. Sassafras. Common. Woods.
LiNpERA Benzoin, Meisner. Spice bush. Common. Woods.

THYMELEACEA.
Dirca palustris, L. Moose-wood. Rare. Jay county.
' SANTALACEZE.
CoMANDRA umbellata, Nutt. Bastard Frog-flax. Rare.
SAURURACELE.

Saururus cernuus, L. Lizard’s-tail. Common. Borders of
streams and ponds. July.
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EUPHORBIACEZ.

KurnoRBIA maculata, L. Spurge. Common. Dry soils.
hypericifolia, L. Spurge. Common. Dry soils.
corollata, L. Spurge. Common. Dry soils.
commutata, Engelm. Spurge. Common Dry soils.

AcaLypHA Virginica, L. Three-seeded Mercury. Common. Rich
soils.
Virginica, var. gracilens, Gray. Three-seeded Mercury.
Common. Rich soils.

URTICACEA.
Urmus fulva, Mich. Slippery Elm. Rare. Woods.
Americana, L. Water Elm. Common. Woods.
CeLm18 occidentalis, L. Hackberry. Rare. River bottoms.

Morus rubra, L. Mulberry. Rare.
alba, L. White Mulberry. Rare.

Urrtica gracilis, Ait. Tall Nettle. Common. Fence rows.
dioica, L. Bristly Nettle.

PiLEA pumila, Gray. Rich weed. Common. Moist woods. July.
CaNNaBis sativa, L. Hemp. Escaped from cultiuation.
Humurvs Lupulus, I,, Wild Hop. Rare. July.

PLATANACEAZA.

PrLaTaNUS occidentalis, L. Sycamore. River bottoms.

>

JUGLANDACEZ.

JugLANS cinerea, L. Butternut. Not as common as next, but
where large is a valuable tree.
nigra, L. Black Walnut. Common. Valuable tree.

CaRva oliveformis, Nutt. Pecan-nut. River bottoms.
alba, Nutt. Shag-bark Hickory. Common. Woods.
microcarpa, Nutt. Small-fruited Hickory. Common.
sulcata, Nutt. Western Shell-bark Hickory. Common.
porcina, Nutt. Pig-nut. Common. Woods.
amara, Nutt. Bitter-nut. Swamp Hickory.
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CUPULIFERA.

QuEercus alba, L. White Oak. Common. Woods. Valuable.
macrocarpa, Mich, Bur Oak. Tree, middle size.
rubra, L. Red Oak. Rare.
coccinea, Wang., var. tinctoria, Gr. Black Oak. Rare.
palustris, Du Roi. Spanish or Pin Oak. Common.
nigra, L. Black Jack. Small trees
imbricaria, Mich. Shingle Oak. Common. W oods.

CASTANEA vesca, L., var. Americana, Mich. Chestnut. Rare.
Probably not native.

Fagus ferruginea, Ait. Beech. Common. Valuable tree.

CoryLus Americana, Walt. Hazel-nut. Very abundant, and

forms thickets in places.

OstrYA Virginica, Willd. Iron-wood. Hop-Hornbeam. Com-
mon.

CARPINUS Americana, Mich. Blue or Water Beech.

SALICACEZ.

Savix Aumilis, Marshall. Prairie Willow. Rare. Dry soils.
discolor, Muhl. Glaucous Willow. Common. Bor-
ders of ponds.
petiolaris, Smith. Petioled Willow. Common. Swamps-
lucida, Muhl. Shining Willow. Rare.
nigra, Marsh. Black Willow. Common along streams.
alba, L., var. vitellina, Gr. Yellow Willow. Rare.

PopuLus tremvloides, Mich. Quaking Asp. Common.
heterophylla, L. Cotton-wood. Rare. Jay county.
monilifera, Ait. Cotton-wood. Common. Large tree.

ARACEA.

ArisEMA triphyllum, Torr. Indian turnip. Rich woods. May.
Dracontium, Schott. Green Dragon. Rich woods.
June.

SYMPLOCARPUS fetidus, Salisb. Skunk-cabbage. Bogs. May,.
June.
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Acorus Calamus, L. Sweet Flag. Rare. Swamps and wet
places.

TYPHACEAZ.

TyrHaA latifolia, L. Cat-tail Flag. ‘Common. Swamps.

SPARGANIUM eurycarpum, Engelm. Bur-reed. Along streams
and ponds.
simplex, Hudson. Bur-reed. Along streams and ponds.

ALISMACEA.

AvrisMA Plantago, L., var. Americanum, Gr. Water Plantain.
Common. Shallow water.

8AGITTARIA variabilis, Engelm. Arrow-head. Common. Ponds
and ditches.
variabilis, var. angustifolia, Gr. Arrow-head. Com-
mon. Ponds and ditches.

HYDROCHARIDACEA.

ANacHARIS Canadensis, Planchon. Water-weed. Rare. Leaves
minutely serrulate. Still water.

ORCHIDACEA.

Orcuis spectabilis, L. Showy Orchis. Rare. Moist woods.

May.
HRABENAIA psycodes, Gray. Purple-fringed Orchis. Rare. Jay
county.
AMARYLLIDACEA.

Hypoxis erecta, L. Star-grass. Common. Wet meadows.

IRIDACEA.

IRris versicolor, L. -Large Blue Flax. Common. Wet places.

81sYRINCHIUM Bermudiana, L. Blue-eyed Grass. Common.
Moist places.
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DIOSCOREACE.AE.

Droscorea villosa, L. Wild Yam. Common. Twining over
bushes. July.

SMILACEA.

SMILAX rotundifolia, L. Common Green Brier. Common.
Along fences. '
hispida, Muhl.. Hispid Green Brier. Common. Moist
- woods. .
herbacea, L. Carrion-flower. Common. Along fences.

LILIACEZA.

TRiLLIUM sessile, L. Wakerobin. Common. Moist woods.
May.
recurvatum, Beck. Not so common as last. May.
erectum, L. 'Wakerobin. Rare.
cernuum, L. Nodding Trillium. Rare.

MEepeoLa Virginiana, L. Indian Cucumber-root. Common.
Moist woods.

MEevanTuIuM Virginicum, L. Bunch-flower. Wet meadows.

UvuLaria perfoliata, L.. Bellwort. Common. Rich woods.
May.
grandiflora, Smith. Rich woods. June.
SMILACINA racemosa, Desf. False Solomon’s Seal. Woods. May.

PoLyaoNaTuM biflorum, Ell. Smaller Solomon’s Seal. Woods.
May.
giganteum, Dietrich. Great Solomon’s Seal. Common.
June.
AsPARAGUS officinale, L. Extensively cultivated.

Livtum Canadense, I.. Wild Yellow Lily. Common. Moist

woods.
superbum, L. Turk’s Cap Lily. Randolph.

EryTHRONIUM Americanum, Smith. Yellow Dog-toothed Violet.
Common. April, May.
albidum, Nutt. White Dog-toothed Violet. Rare.
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OBNITHOGALUM umbellatum, L. Star-of-Bethlehem. Escaped.

«Camassta Fraseri, Torr. (Scilla Fraseri, Gr.) Wild Hyacinth.
Common. Rich woods.

ALLiou tricoccum, Ait. Wild Leek. Common. June.
cernuum, Roth. Wild Onion. Common. June.
Canadense, Kalm. Wild Garlic. Common. June.

JUNCACEZ.

LuzuLa campestris, DC. Wood Rush. Common. Dry soils.
May. :
Juncus effusus, L. Soft Rush. Bullrush. June.
tenuis, Willd. Rush. Common. Moist places. June.
dichotomus, Kll. Rush. Randolph county. July.
acuminatus, Mich. var. legitimus (J. Pondii). Rare.
July. '

COMMELINACEA.

“TrADESCANTIA Virginica, L. Common Spiderwort. Common.
Dry soils. May.
pilosa, Lehm. Tall Spiderwort. Common. June.

CYPERACEAZ.

CyrErUs diandrus, Torr. Common. Moist grounds. August.
strigosus, L. Common. Moist grounds. August.

ELrocHARIS obtusa, Schultes. Spike Rush. Common. June.
olivacea, Torr. Spike Rush. Common. Wet grounds.
palustris, R. Br. Spike Rush. Common. June.
tenuis, Schultes. Spike Rush. Common. June.
acicularis, R. Br. Spike Rush. Rare. Swamps.

August.

Scrrpus pungens, Vahl. Common. River borders. July.
validus, Vahl. Great Bullrush. Very common. June.
Muviatilis, Gray. Club-rush. Rare. Swamps. May.
atrovirens, Muhl. Common. Swamps. June.
lineatus, Mich. Common. Low grounds. June.
Eriophorum,Mich. Common. Wet meadows. August.
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Carex Steudelii, Kunth. Sedge. Rare. May.

LEErsIa

culpinoidea, Mich. Sedge. Common. June.
Nuttallii, Schw. Sedge. Rare. May.
stipata, Muhl. Sedge. Common. June.
conjucta, Boot. Sedge. Common. June.
alopecoidea, Tuck. Sedge. Common. June.
cephalophora, Muhl. Sedge. Rare. May.
rosea, Schk. Sedge. Common. May.
lagopodioides, Schk. Sedge. Rare. July.
stellulata, L. Sedge. Rare. June.
straminea, Schk. Sedge. Common. June.
crinita, am. Sedge. Rare. May.
Shortiana, Dew. Sedge. Common. June.
grisea, Wahl, Sedge. Common. May.
Davisii, Torr. Sedge. Very rare. June.
gracillima, Schw. Sedge. Common. May.
digitalis, Willd. Sedge. Rare. May.
alrifiora, Lam. Sedge. Common. May to July.
var. styloflexa, Boot. Sedge. May.
var. blanda, Carey. Sedge. May.
var. latifolia, Boot. Sedge. May.
oligocarpa, Schk. Sedge. Common. May. -
Pennsylvanica, Lam. Sedge. Common. May.
riparia, Curtis. Sedge. Rare. May, June.
pubescens, Muhl. Sedge. Common. June.
hystricina, Willd. Sedge.” Rare. June.
tentaculata, Muhl. Sedge. Rare. June.
G'rayii, Carey. Sedge. Rare. June.
lupulina, Muhl. Sedge. Common. June.
lupuliformis, Sart. Sedge. Rare. July.
squarrosa, L. Sedge. Common. June.
utriculata, Boot. Sedge. Rare.
Tuckermani; Boot. Sedge. Common. May.
stenolopis, Torr. Sedge. Common. June.

GRAMINEAZ.

Virginica, Willd. White Grass. Common. Swamps..
September.

oryzoides, Swartz. Rice Cut Grass. Common. Sep--
tember.
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Zi1zAaN1A aquatica, L. Indian Rice. Shallow water.

PaLEuM pratense, L. Timothy. Common everywhere.
ViLra vagineflora, Torr. Rare. Dry grounds. September.

AgarosTis perennans, Tuck. Thin grass. Shaded grounds.
scabra, Willd. Hair grass. Rare. Wet places. July.
vulgaris, With. Red-top. Common. Wet soils.
alba, L. White Bent grass. Rare. July.

CINNA arundinacea, L. 'Wood Reed grass. Shaded swamps.
August. ' :

MuBLENBERGIA diffusa, Schreber. Drop-seed grass. Common.

CaLamagrosTis Canadensis, Beauv. Blue Joint grass. ‘Wet
soils. July.

Dacryvocrentom Egyptiacum, Willd. Egyptiangrass. Common.
ELEUSINE Indica, Geertn. Wire grass. Common. Yards.
DacryLis glomerata, L. Orchard grass. Common. Valuable.
Earoxia Pennsylranica, Gray. Common. June.

GLYCERIA elongata, Trin. Manna grass. Rare. Wet meadows.
nervata, Trin. Fowl-meadow grass. Common. Wet
woods. .
pallida, Trin. Fowl-meadow grass. Common.
Auitans, R. Br. Rare. Swamps.

Poa annua, L. Low Spear-grass.
compressa, L. Wire grass. Common. July.
pratensis, L. Blue grass. Common. June.
alsodes, Gray. Rare. Woods and hillsides.

Eragrostis pilosa, Beauv. Rare. Dry soils. August.
Frankii, Meyer. Border of streams. Sandy soils. Sep-
tember.
capillaris, Nees. Rare. Sandy soils. August.
pectinacea, Gray. Common. August.
pectinacea, var. spectabilis. Common. August.

FEestvea elatior, Gibson. Common. Wet meadows. June.
elatior, var. pratensis, Huds. Common. Moistsoils. June.
nutans, Wild. Common. Moist soils. June.
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BroMus secalinus, L. Cheat or Chess. Nuisance in wheat fields.
racemosus, L. Upright Chess. Common. Fields.
clilatus, L. Common. Moist woods.

PuraoMITES communis, Trin. Reed grass. Common. Swamps.
August. Very tall. Some specimens 12 to 15
feet. Largest species of the order.

TrrTICUM repens, L. Quick grass. Randolph county.

Evymus Virginieus, L. Wild Rye. Common. River banks.

July.

Canadensis, L. Wild Rye. Common. River banks.
July.

striatus, Willd. Wild Rye. Common. River banks.
July.

GymNosTicHUM Hystriz, Schreb. Bottle-brush grass. Moist
woods. July.

DaNTHONIA spicata, Beaur. Wild-oat grass. Rare. June.
PHAvLARIS Canariensis, L. Canary grass. Escaped.

Panicum capillare, L. Old Witch grass. Dry soils.
latifolium, L. Panic grass. Common. Dry soils.
Crus-galli, L. Barnyard grass. Common. Fields.

SeTARIA glauca, Beauv. Fox tail grass. Common. Cultivated
fields.
viridis, Beauv. Bottle grass. Common. Cultivated
fields. : '
Italica, Kunth. Millett. Rare. Rich soils.

ANDROPOGON furcatus, Muhl. Beard grass. Common. Sandy
soils. August.

SorgHUM nutans, Gray. Indian Grass. Rare. Rich fields.
September.

EQUISETACEA.

Equiserum arvense, L. Common Horse-tail. Moist, gravelly
soils.
hyemale, L. Scouring Rush. Cold, wet banks.
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FILICES.

PoLypopruy vulgare, L. Polypod Fern. Common. Moist woods.
Prerts aquilina, L. Common Brake Fern. Wayne county.
Apiantum pedatum, L. Maiden-hair Fern. Common. August.

AspLENIUM angustifolium, Mich. Spleenwort. Moist woods.
thelypteroides, Mich. Common. Rich woods and
swamps. Wayne county.
Filix-femina, Bernh. Common. Moist woods. July.
Filiz-feemina, var. Michauxii. Moist woods.
CampToSORUS rhizophyllus, Link. Walking Leaf. Wayne
county.

PHEGOPTERIS hexagonoptera, Fee. Beech Fern. Wayne county,

AspipiuM Noveboracense, Swartz. Wood Fern. Wayne county.
thelypteris, Swartz. Wood Fern. Swamps.
Goldianum, Hood. Wayne county.
spinulosum, Swartz. var. intermedium, Willd. = Moist

woods.
acrostichoides, Swartz. Wood Fern. Wayne county.
acrostichoides, var. incisum. Wood Fern. Wayne county.

CystopTERIS fragilis Bernh. Bladder Fern. Wayne county.
bulbifera, Bernh. Bladder Fern. Wayne county.

ONocCLEA sensibilis, L. Sensitive Fern. Common. Wet grounds.
OsMmouxpa regalis, . Flower Fern. Jay county.
Claytoniana, L. Randolph county. June.
cinnamomea, L. Cinnamon Fern. Wayne county.
These three species are among the largest of
the ferns; the second, in Ohio, frequently at-
taining a height of six or eight feet. It there
grows in tufts in swamps.

OPHIOGLOSSACE &.

Botrycuivy ternatum, Swartz. Moonwort-Fern. Wayne county.
Virginianus, Swartz. Moonwort-Fern. Common.
Moist woods.

Ofderﬁ, 91; genera, 870; species, 789.
Delaware county, 720; Wayne, 48; Randolph,11; Jay, 15.
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VAN CLEVE’S FOSSIL CORALS.

IDRNTIPIKD AND COMPILED

By PROFESSOR JAMES HALL.

This work is a continuation of that by Dr. C. A. White, in
the previous report for 1881, and is published with the desire of
preserving some of Mr. Van Cleve’s work on the fossil corals.
The engraved plates and manuscripts of Mr. Van Cleve have
been compared with the published descriptions of American
‘corals, and the species identified so far as possible. The de-
scriptions of the species have been compiled largely from their
original sources. These, with the accompanying illustrations,
will enable the student to identify many of the common and
characteristic forms of the fossil corals of Indiana.

A list of the species published in the previous report is here-
with given; and, also, those of the present paper, with refer-
ences to the MSS. names of Mr. Van Cleve.

The labor of comparison and arrangement of the material
has been principally done by Mr. C. E. Beecher, under my dic-
tation and supervision.

List of species published in the Indiana Geological Report -
for 1881: :

LOWER SILURIAN.

Streptelasma corniculum, all.
Paleophyllum divaricans, Nicholson.
Favistella stellata, Hall.

Protarea vetusta, Edwards & Haime.
Constellaria antheloidea, Hall.
Monticulipora frondosa, D’Orbigny.
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UPPER SILURIAN.

Lyellin americana, Edwards & Haime.
Halysites catenulata, Linnw®us.
Heliolites elegans, Hall.

Fucosites farosus, Goldfuss.

Cladopora reticulata, Hall.

Clathropora frondosa, I1all.

DEVONIAN.

Acerrularia dacidsoni, Edwards & Haime.
Diphyphyllumn archiaci, Billings.

“ stramineum, Billings.

s arundinaceum, Billings.
Eridophyllum strictum, Edwards & Haime.
Cystiphyllum vesiculosum, Goldfuss.
Zaphrentis rafinesquii, Edwards & Haime.
Amplerus yandelli, Edwards & Haime.
Farosites basaltica, Goldfuss.

“ polymorpha, Goldfuss.
s G “ var. dubia, Goldfuss.
Fistulipora canadensis, Billings.
Alveolites goldfussi, Billings.
Striatopora linneana, Billings.
Syringopora perelegans, Billings.

“« maclurei, Billings.

Stromatopora pustulifera ? Winchell.

LOWER CARBONIFEROUS.

Lithostrotion mammillare, Castelnau.

In the present paper the following species are described, or
referred to:

TRENTON LIMESTONE.

Receptaculites oweni Hall=Coscinopora sulcata, (Goldfuss),
Van Cleve.
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CORALS.
HUDSON RIVER GROUP.

Favistella stellata, Hall=Astrea prismatica, Van Cleve.

Monticulipora discoidea James= Ceriopora orbiculata, Van Cleve.

w gracilis, James= Ceriopora tenuis, Van Cleve.

“ Jamesi Nicholson=in part, Ceriopora multiformis,
Van Cleve.

« andrewsi Nicholson=in part, Cerioppra multi-
Jormis, Van Cleve. o

“ ulrichi Nicholson=in part, Ceriopora multiformis,
Van Cleve.

“ dalii Edwards & Haime=in part, Ceriopora muri-
cata, Van Cleve.

“. mammulata D’Orbigny.=in part, Ceriopora murz-
cata, Van Cleve.

“ approximata= Nicholson Ceriopora mammulata,
Van Cleve.

“ tuberculata=Edwards & Haime= Ceriopora tuber-

culata, Van Cleve.

Paleophyllum divaricans Nicholson=_Cyathophyllum dzantkus,
(Goldfuss), Van Cleve.

NIAGARA GROUP.

Heliolites interstinctus, Linne=Astrea porosa, (Goldfuss),

Van Cleve.
Lyellia americana Edwards & Haime=Astrea vesiculosa,
Van Cleve. .
Favosites favosus Goldfuss=Calamopora favosa, (Goldfuss),
Van Cleve.

Thecia major, Rominger—=Astrea septa, Van Cleve.

Syringopora verticillata Goldfuse=Syringopora verticillata,(Gold-
fuss), Van Cleve.

Aulopora  vanclevii Hall=Aulopora serpens, (Goldfuss),
Van Cleve.

Eridophyllum rugosum Edwards & Haime.=Lithodendron larvi-
Jormis, Van Cleye.

16—GzoL.
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CORNIFEROUS LIMESTONE.

Favosites emmonsi, Rominger= Calamopora , Van Cleve.

“  lmitaris, ¢ ‘“ spongites (Goldf.), «

“  hemisphericus Yandell & Shumard=alveolar:s, (Gold-
fuss), Van Cleve.

Syringopora perelegans Billings=Syringopora cespitosa, (Gold-
fuss), Van Cleve.

Helioph.yllum halli Edwards & Haime= Cyathophyllum turbina-
tum, (Goldfuss), Van Cleve.

Heliophyllum coalitum, Rominger. — Cyathophyllum helian-
thoides, (Goldfussy, Van Cleve.

Cyathophyllum rugosum, Edwards & Haime. = Cyathophyllum
hexagonum, (Goldfuss), Van Cleve.

- Diphyphyllum stramineum, Billings. — Lithodendron flexuosum,
' Van Cleve.

Eridophyllum verneuilianum, Edwards & Haime. — Lithoden-
dron verticillatum, Van Cleve.

Eridophyllum simcoense, Billings. — Lithodendron vemiculare,
Van Cleve.

Oysti'pkyllum pustulatum, Hall. = Cyathophyllum vesiculosum,
(Goldfuss), Van Cleve.

Syringostroma  densum, Nicholson. = Agarivia boletiformis,
(Goldfuss), Van Cleve.

BRYOZOA.

HUDSON RIVER GROUP.

Ptilodictya  falciformis, Nicholson. ="Ceriopora ensiformis,
Van Cleve.

CLINTON GROUP.

Ptilodictya expansa, Hall & Whitfield. — Ptilodictya lanceolata,
(Goldfuss), Van Cleve.

Ptilodictya bipunctata, Van Cleve. = Ptilodictya bipunctata,
Van Cleve.

’
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Stictopora  compressa, Van Cleve. = Eschara compressa,
Van Cleve.

Stictopora bifurcata, Van Cleve. = Eschara bifurcata, Van Cleve.
Stictopora Van clevii, Hall. — Eschara ramosa, Van Cleve.
Stictopora multifida, Van Cleve. = Eschara multifida, Van Cleve.
Retepora angulata, Hall. = Retepora producta, Van Cleve.

TRENTON LIMESTONE.

PROTISTA.
RECEPTACULITES, De France.

RECEPTAGULITES OWENI.
Plate 1, Fig. 1.

Receptaculites Oweni, HALL. Geological Report, Wisconsin, 1861.
Coscinopora suleata (Goldfuss), VAN CLEVE MSS,, 1853.

Specimens of this species were obtained from the lead-bear-
ing rocks of Iowa, and identified with Coscinopora sulcata, of
Goldfuss, by Mr. Van. Cleve. Dr. Owen had previously made
the same identification, and termed the lead-bearing rock as
the ¢ Coscinopora beds.” (Report on the Mineral Region of
the Northwest, p. 40, 1844.)

Original Description.—Body consisting of a broad, expanded
disc, from four to twelve inches in width, and from one-quarter
to half an inch in thickness (rarely a little thicker); surface un-
dulating, with an abrupt funnel-shaped depression in the cen-
ter of the upper side, from which the cell-rows radiate in curved
lines.

The thickness in the center is not more than one-eighth of
an inch, and at a distance of three or four inches from the cen-
ter is less than half an inch; cells cylindrical in the middle and
contracted above and below, the walls of the cavities often
showing transverse striee, which appear like the remains of
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septa. The distance of the cells from each other is variable,
those near the center being closer together, though, in reced-
ing from the center, there are, at intervals, intercalated rows of
cells, which take the same direction, and give the cells a closer
arrangement toward the margin than in the intermediate space
before the intercalation of the additional rows. The apertures,
both above and below, are essentially rhomboidal; but in well
preserved surfaces there are remains of rays, which, however,
are rarely observed, and I have not seen them on the opposite
sides of the same specimen.

. The various stages of decomposition, and degrees of preser-
vation, present a great variety of surface aspect. ~ In some con-
ditions there is visible a distinct groove, extending along the
surface from one cell to the next, across the curving inter-
spaces.

Geological Formation and Localities.—In the Galena limestone
of Wisconsin, Northern Illinois, and the eastern part of Iowa,
this fossil is everywhere present, and is the most marked and
characteristic form in the rock. _

Specimens of Receptaculites are found in the Niagara group
of Indiana. They offer such varied conditions of preservation,
and their true nature and structure is so little understood, that
extracts from a paper by Mr. Billings upon this subject are
here introduced, giving the results of comg\arisons between a
number of species and many individuals. The paper in ques-
tion appeared in the ¢« Canadian Naturalist” for June, 1865.

“The genus may be described as consisting of organisms,
which, when full-grown-.:nd perfect, are of a discoid, cylin-
drical, ovate or globular shape, hollow within, and usually, if
not always, with an aperture in the upper side. In or near the
center of the lower side there is generally to be seen a small
rounded protuberance, indicating, most probably, tlie position
of the primitive cell or nucleus from which the animal com-
menced its growth. In some species the lower side is more
or less concave, and often the nucleus is not at all elevated
above the surface adjacent thereto. Its place, however, in the
absence of any other guide, may generally be found by ob-
serving the point toward which the spiral lines or rows of
plates on the outer surface converge. The body-wall is of a
somewhat complex structure. It consists of three parts—an
external and an internal integument, and, between these, the

eculiar tubular or spicular skeleton presently to be described.
he external integument may be called the ‘ectorhin,’” and the
internal the ‘endorhin.’”



PALEONTOLOGY. 245

“The ectorhin is usually composed of numerous small rhom-
boidal plates, closely fitting together, and arranged in curved
rows, which radiate in all directions from the nucleus outward
to the peripheral margin of the base, and thence, ascending,
converge to the edge of the aperture in the upper side. Two
or three of these rows of plates (the precise number is not yet
determined) originate in the nucleus, and, as they diverge from
each other, new rows are introduced between them. The num-
ber of rows diminish again on the upper side according as they
converge toward the apex of the fossil. The plates at and im-
mediately around the nucleus, and also toward the center of
the upper side, are somewhat smaller than they are at the wid-
est part or middle region of the body. It seems probable that,
in some of the species, this integument was of a flexible, cori-
aceous consistence. In others, the plates were solid. In R.
occidentalis (Salter), when silicified specimens are treated with
acid, the plates are easily separable; and, therefore, although
in close contact, they are not anchylosed together.

“The endorhin is also composed of small rhomboidal plates,
arranged in curving rows, but it differs from the ectorhin in be-
ing perforated by numerous small circular orifices, one of which
is situated at each point where the angles of four plates meet.
From the center of each of the plates of this integument there
radiate four small canals, one proceeding straight to the middle
of each of the sides of the plate, where it communicates with
a similar canal in the adjoining plates. Each of these plates
is, therefore, connected by these canals with the four plates in
contact with it. The canals are excavated in the substance of
the plates, and communicate with the central canal of the
transverse tubes. The canals are not always perfectly circular,
but are often flattened or irregularly, circular. The endorhin
varies greatly in the extent to which it is developed. In some
specimens the plates are well defined and rhomboidal, with per-
fectly circular pores at the angles. In others the plates are not
at all defined, the ectorhin being one continuous integument
without sutures, but always with the full complement of pores.
The latter, in such specimens, are not all circular, but are va-
riously shaped orifices, sometimes with rough edges. There
are also specimens in which the endorhin consists of only a thin
film capping, as it were, the tubes and inclosing the canals, the
pores being proportionally larger than they are in those with
well-developed plates. The end of each tube in these speci-
mens forms an irregular, rounded tubercle, instead of a rhom-
boidal plate.” .

“The tubular skeleton, above alluded to, consists of numer-
ous small, straight, rarely curved, cylindrical tubes or hollow
spicula, placed parallel to each other and at right angles to the
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plane of the body-wall, of which they form the greater portion.
They connect, and at the same time keep asunder the ectorhin
and the endorhin. One of these tubes springs from the center of
each plate of the ectorhin. It is, at its base, or next to the ec-
torhin, very slender, but enlarges so as to attain its full thick-
ness at about one-fourth of its length, and then remains at the
same diameter throughout until it reaches the endorhin, by a
single plate, of which its inner extremity is, as it were, capped.
The outer extremity of each tube has four slender stolons, one
proceeding to each of the four angles of that particular plate
of the ectorhin from the center of which it (the tube) springs.
It there seems to form a connection with the stolons of the
three adjacent plates, whose angles meet at that point. The
stolons are so arranged that one of them always points inwards
towards the nucleus, and another, on the opposite side of the
tube, outwards or upwards. It is proposed to call these the
radial stolons; they form continuous lines, radiating in all di-
rections away from the nucleus. The other two stolons of each
tube project at right angles to the direction of the radial sto-
lons; they form circles around the nucleus, and may, therefore,
be called the cyclical stolons. The connection of all these dif-
ferent parts may be better understood by studying the follow-
ing figures:”

Figure 1, is of a small portion of the body-walls, broken
transversely to show the tubes and the apertures of the hollow
stolons. Figure 2 represents the usual appearance of the lower
portion. One corner of the specimen is represented as de-
nided of the ectorhin, showing the characters beneath, which
are explained by reference to figure 3, which is a diagramatic
restoration, showing the fedtures described above. These
figures are somewhat abridged from those given in the “Cana-
dian Naturalist.”
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POLYPI
HUDSON- RIVER GROUP.
COLUMNARIA, GoLpruss.

FAVISTELLA, HaLL.

FAVISTELLA STELLATA.
Plate 1, Figs. 2, 3, 4.

Favistella stellata, HaLt. Pal. N. Y. vol. i, 1847.

“ LY « WHITE. Geology and Natural History of Indiana, 11th
Report, 1881, p. 378.

The figures of this species on plate 1, are given in addition
to those identified by Mr. White, and serve to further illus-
trate this characteristic species of the Hudson River group.

This species is abundant in the upper part of the Hudson
River Group at Madison and other localities in Indiana.

MONTICULIPORAX* D’Orbigny.

_MONTICULIPORA DISCOIDEA.
Plate 10— Figs. 4, 5.

Cheetetes discoideus, J AMES. Cat. Low. 8il. Foes., 1871.
s «“ “ NichoLsoN. Pal. Ohio, vol. ii, p. 206, 1875.
Ceriopora orbiculata, VAN CLEVE MSS,, 1853.

“Corallum free, discoid, sharp-edged, concavo-convex, from
five to eight lines in diameter, and from one to nearly two lines
in-greatest thickness. Under surface concave, covered with a
very thin epitheca, which but for one or two obscure concen-
tric wrinkles, is nearly smooth, and which is in general so del-
icate as to reveal clearly through its substance the bases of the
superjacent corallites. Upper surface gently convex, not ex-

“The following species have been described under the gonus Monticulipora, and some of
thom have been more recently arranged by Nicholson under new subgeneric designations
Other subgenera have also been proposed by Mr. Ulrich, and there is still a want of agree-
ment among the several authors who have described the species of this group of fossils. The
matorial at the disposal of the writer for the present purpose does not afford the means for
critical discussion, nor is the subject, under any circumstances, an inviting one at the pres-
ont time.



'

248 REPORT OF STATE GEOLOGIST.

hibiting any tubercles or elevations of any kind. Corallites
sub-equal, the larger ones usually scattered irregularly amongst
the smaller ones, and rarely aggregated into gistinet groups.
Calices with moderately thin walls, polygonal or aub-circular,
from eight to ten in the space of one line. The ordinary co-
rallites are not separated by any system of minute intermediate
tubuli.” (Nicholson Pal. Ohio, vol. ii, p. 206, 1875.) «

Formation and Localities.—In the Hudson river group of In-
diana and Ohio.

MONTICULIPORA GRACILIS.
Plate 10, Figs. 1, 2, 3, and Plate 11, Fig. 11.

Chatetes gracilis, JAMES., Cat. Foss. Cincinnati Group. 1871,
Ceriopora tenuis, VAN CLEVE MSS,, 1853.

«Corallum dendroid, the branches solid or hollow, cylindrical
or sub-cylindrical, dividing dichotomously at short intervals
and at very acute angles (usually from 25° to 40°), from less
than one line to two lines or more in diameter. Corallites very
small, from ten to twelve in the space of one line, opening
obliquely on the surface by oval or sub-triangular calices, the
walls of which are separated by very distinct lines of demarka-
tion, aud between which are placed more or fewer very minute
tubuli. The surface shows no elevations or tubercles, but is
entirely smooth, and altogether destitute of any groups of
large-sized corallites. The margins of the calices are some-
times finely granulated. This species may, in general, be dis-
tinguished by the oval, or rounded, thick-walled calices, and
the minute dimensions of the ordinary corallites, together with
the marked obliquity of the corallites to the surface, and the
very acute angle at which the stems bifurcate.” (Nicholson,
Pal. Ohio, vol. ii, p. 198, 1875.)

Formation and Localities—Hudson River group, Indiana and
Ohio.

MONTICULIPORA J AMESI.

Plate 11, Fiy. 8.
Cheetetes Jamest, NicHoLsoN. Pal. Ohio, vul. ii, p. 200, 1875.
In part Ceriopora multiformis, VAN CLEvE MSS,, 1853, !

«“Corallum of cylindrical or sub-cylindrical, usually hollow
branches, the diameter of which is from three to five lines, or
of lobate or sub-palmate masses, the extremities of which are
rounded. Branches, in the ramose examples, dividing dichot-
omously at varying intervals, irregularly thickened and nodu-
lated. Corallites oval, circular, or sub-polygonal in section, of
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unequal sizes. The larger corallites are about six in the space
of one line, with extremely thick walls, the margins of the
oval or rounded calices being generally obscurely tuberculated
orgranulated. The large corallites are occasionally separated by
extremely minute cylindrical tubuli, which vary in number in
different specimens, or in different parts of the same specimen,
their presence, however, usually being a little conspicuous. The
surface exhibits no eminences or tubercles of any kind, nor are
there any groups of large sized corallites; but typical speci-
mens exhibit, at irregufar intervals, stellate spaces, which are
either solid or minutely punctate, and which have a diameter
of about two-thirds of a line.”” (Nicholson, Pal. Ohio, vol. ii,
p- 200, 1875.)

Formation and Localities.—Hudsou River group, Ohio and In-
diana.

MoNTICULIPORA ANDREWSI.
Plate 11, Fig. 9.

Monticulipora andrewsi, NIcHOLSON. Structure and affinities of Monticulipora, 1881.
In part Ceriopora multiformis, VAN CLevE MSS,, 18563. :

MonTIicuLIPORA ULRICHI.
Plate 11, Fig. 10.

Monticulipora ulrichi, NIcHOLSON. Structure and affinities of Monticulipora, -881.
In part Ceriopora multiformis, VAN CLevE MSS,, 18563,

MonNTIcULIPORA DaALII.
Plate 11, Fig. 2.

Chetetes dalii, E. & H. Pal. Foss. des Terr. Pal., 1851.
In part Ceriopora muricata, VAN CLEVE MSS,, 18563.
Monticulipora ramosa, E. & H., as identified by some authors.

“Corallum branching, the stems cylindrical or elliptical,
diverging dichotomously at short intervals, sometimes reticu-
latin% their average diameter when full grown from three to

" four lines, but when immature from one to two lines. Calices
in general, six to eight in the space of one line, polygonal,
with moderately thick walls. A greater or less number of ex-
ceedingly small calices always intercalated among the ordinar
corallites. Surface covered with conical, often sharply pointed,
rarely transversely elongated eminences or tubercles, which
sometimes attain a height of more than half a line, and which
are placed at distances apart of from half a line to nearly one
line. Commonly these eminences are arranged in irregular
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diagonal lines, and they are always occupied by corallites which
do not exceed the average in point of size. The summits of
the tubercles, indeed, are not unfrequently solid, or are occupied
by corallites of less than average size.” (Nicholson, Pal. Ohio,
vol. ii, p. 192, 1875.)

Formation and Localities.—Hudson River group, Indiana and
Ohio.

MONTICULIPORA MAMMULATA.
Plate 11, Fig, 1.

Monticulipora mammulata, D’OrBIGNY. Podr. de Paleont., 1850.
In part Ceriopora muricata, VAN CLEVE MSS., 1853.

“Corallum forming irregular expanions of very considerable
size, sometimes palmate or lobate, carrying the polypes on both
sides; thickness of the corallum usually varying from two to
four lines; surface covered with well-marked and prominent
tuberosites, usually of a rounded or obtusely conical form, the
elevation of which varies in different specimens. The tubercles
are somewhat irregularly arranged, at intervals of one line to
a line and a half apart, and they are covered with calices which
are very slightly larger than the average, occasionally with
some very minute tubes interspersed amongst them. The cor-
allites are sub-equal, polygonal, with thin walls, from eight to
ten in the space of one line. Very rarely one or two very
minute calices may be detected at the angles of the average
corallites.” (Nicholson, Pal. Ohio, vol. ii, p. 207, 1875.)

Formation and Localities.—In the shales of the Hudson River
group, Indiana and Ohio.

MONTICULI PORA APPROXIMATA.
Plate 11, Fig. 6.

Cheetetes approzimatus, N1cHOL8ON. Pal. Ohio, vol. ii, p. 193, 1875.
Ceriopora mammulata, VAN CLEVE MSS., 1853.

“Corallum composed of cylindrical stems, from one and a
half to nearly three lines in diameter, dividing dichotomously
at short intervals. Corallites tolerably thick-walled, oval, sub-
circular, or polygonal in shape, from eight to ten in the space
of one line, often with excessively minute corallites interspersed
amongst them, though these are rarelg as abundant as in the
preceding forms, and may be nearly absent. Surface exhibit-
ing a number of small conical or somewhat transversely elon-
gated eminences, which are very slightly elevated above the
general surface. These eminences are placed in irregular diag-
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onal rows, separate about half a line transversely and two-
thirds of a line measured vertically, and they are either solid at
their summit or carry a few excessively small cylindrical tubuli,
with or without one or more of the ordinary corallites.” (Nich-
olson, Pal. Ohio, vol. ii, p. 193, 1875.)

Formation and Localities.—Hudson River group, Ohio and
Indiana. :

For reference to figures 38, 4, 5, 7,12 and 13, see explanations
of plate 11.

MONTICULIPORA TUBERCULATA.
Plate 10, Fig. 6.

Cheetetes tuberculutus, E. AND H. Pal. Foss. des Terr. Pal,, 1851.
Compare Chetetes corticans, NicHoLsON. Pal. Ohio, vol. ii, p. 210, 1875.
Ceriopora tuberculate, VAN CLEVE MSS,, 1853.

Mr. Van Cleve had intended giving the same specific name
to this fossil as was published by Edwards & Haime. In his
MSS. description he says: »

“Forms a covering upon other fossils; the specimens thus
far found having been in every case upon fragments of ortho-
ceratites. The surface is set with carinate turbercles, alternat-
ing with each other in perpendicular ranges, and having their
longer diameters in the direction of the ranges. The cell-

mouths are equal, and cover alike the tubercles and the spaces
between them.”

Formation and Localities.—Hudson River group, Indiana and
Ohio.

PALAXOPHYLLUM, Billings.

PALZOPHYLLUM DIVARICANS.
Plate 1, Fig. 5.

Cyathophyllum dianthus, (Goldfuss,) Vax CLEVE MSS,, 1853.

Paleeophyllum divaricans, NicHOLSoN. Pal. Ohio, vol. ii, 1876.

Paleophyllum divaricans, (Nicholson), WHITE. Geology and Natural History,
Indiana, 11th Report, p. 377, 1881.

A description of this species is given in the Indiana Report,
loc. cit. -

1
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NIAGARA GROUP.
HELIOLITES, Guettard.

HELIOLITES INTERSTINCTUS.
‘Plate 2, Figs. 1,2, 3.
Madrepora interstincla, LINNE. 8yst. Nat., 1767.
Astrea vesiculosa, VAN CLEVE MSS., 1853.
Mr. Van Cleve’s description probably refers to this species,
although his figures are not perfectly clear. The description,
as taken from his manuscript is as follows:

¢« Astrea fungiform, or somewhat branched; stars equal, dis-
tant, sunken; lamelle few; interstices porous.”

“This coral is found nodular, semiglobular, fungiform with
stipes of various length, and occasionally in fragments exhib-
iting a branched structure. The entire surface is covered with
small pores, like punctures of a needle, among which small,
deep stars are sunken. They stand without order, rather dis-
tant from each other, and have only 12 or 14 slight lamelle.
The stars and pores are upon both the upper and lower sur-
faces, and upon the stipes of the fungiform specimens also.”

Formation and Localities.—*¢ Gravel, Dayton, silicious, Hunt-
ington, Indiana.

Specimens of this species are numerous in Indiana, Ken-
tucky and Tennessee, and of less frequent occurrence in Michi-
gan and other localities.

LYELLIA, Edwards § Haime.

LYELLIA AMERICANA.
Plate 2, Fige. 4,5; Plate 3, Fig 7.
Lyellia Americana, E. & H. Mon. Pal. Foss. Terr. Pal., 1851.
Astrea porosa, (Goldfusr) VAN CLEvE MBS, 1853.
Lyecllia Americana, (E. & H.) WHITE. Geology and Nat. Hist. Indiana, 11 Report,
p. 381, 1881.

The figure given on plate 47 of the 11th Report (plate 3, fig.
7, of this Report) represents a much weathered specimen and
special phase of the occurrence of this species. Figures 4 and
5 on plate 2, are enlargements, showing the structure of the
corallum.
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THECIA, Edwards § Haime.
THECIA MAJOR.

Plate 2, Fig. 6.

Astrea septa, Van CLEVE MSS,, 1863,
Thecia major, RoMINGER. Geol. Surv. Mich. Pal, p. 67, 1876.

The figure referred to this species on plate 2, has somewhat

larger corallites than is common; but the description given by

. Mr. Van Cleve corresponds very closely with the original de-
scription of Dr. Rominger, which is as follows:

*Discoid lenticular expansions, covered on the lower side by-
a concentrically wrinkled epitheca, with diverging striee, indi-
cating the outﬁnes of procumbent tubes, which bend into an
erect position before they open on the upper surface of the
disks. Diameter of tubes two millimeters, joining under well-
marked, obtusely crested, polygonal margins, which - inclose
dilated artificial pits. Walls stout, but variable in thickness in
different portions of the same specimens. Twelve radial crests
extend half way to the centre; their edges are decorated with
two rows of granulose spinules. Diaphragms numerous, par-
tially flat, partially convex, forming a monticulose projection
with spinulose or granulose surface. Pores large and abundant.”

Formation and Localities—.In the Niagara group at Charles-
ton Landing, and other localities in Indiana, and at numerous

localities throughout the western extension of this formation.

FAVOSITES, Lamarck.

FAvosiTEs Favosus.
Plate 3, Figs. 1-4.

Calamopora fawosa, GoLDFUss. _Petref. Germ., 1826.

Calamopora favosa, (Goldfuss), VAN CLEVE MSS,; 1853,

Famm'sssjalwmul (Goldfuss), WHITE. Geology and Nat. Hist. of Ind., 11th Report,
p- 383, .

This species was previously identified among the plates of
Mr. Van Cleve by Dr. C. A. White. The figures above referred
to serve to illustrate this common and characteristic coral of
the Niagara group.

FavosiTES (ASTROCERIUM) VENUSTUS.
Plate 2, Figs. 7, 8.

Astrocerium venustum, HaLL. Pal. N. Y, vol. 2, p. 120, pl. 34, 1852.
Van CLEvE MSS,, 1853.

The figures on plate 2, referred to this species, represent
its ordinary characters. Figure 7 shows the cell apertures
somewhat enlarged.
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SYRINGOPORA, Goldfuss.

SYRINGOPORA VERTICILLATA.
- Plate 3. Fig. 5.

Syringopora verticillata, GOLDFUsS. Petref. Germ., 1826.
Syringopora verticillate, (Goldfuss,) VAN CrLeve MSS,, 1853.

“Large aggregations of parallel or diverging tubular stems,
from two to three millimeters in diameter, keeping a distance-
of from two to five millimeters apart, across wgich they con-
nect at various not very close intervals by narrow, transverse,
branch tubules, of which two or three are always sent off at
nearly the same height, but not in true verticillate position.
The tubes are filled gy invaginated, irregularly funnel-shaped
diaphragms, attenuated at the lower eunds into long siphons.
The longitudinal rows of spinules are rarerly well preserved in
the tubes of the specimens which are all found in silicified con-
dition. The colonies of stems are often large, several feet in
diameter; their basal portions, composed of prostrate, irreg-
ularly reticulated expansions of stems, differ considerably from
the erect parts, and among the specimens of colonies a great
many variations occur as regards the size of the tubes or their
mode of growth. In some the stems are distant, in others near;
in some perfectly straight, in othcrs flexuose or genmiculated
with regular verticillate side connections or with dispersed side
arms branching off at remote intervals or in closer proximity.”
(Rominger Geol. Survey, Michigan, pal. p. 80.)

The description and observations of Mr. Van Cleve on this
species are of value and interest, and are here repeated in full.

“Syringopora with straight, remote tubes; small connecting tubes
sub-verticillate.

“The cylindric, perpendicular and parallel tubes have the
thickness of a stout raven quill and have the partitions within
them close together. The side connecting tubes are almost
verticillate. Calcareous petrefaction, from Drummond’s Island,
Lake Huron.

(“G'ravel, Dayton. In the specimens found here, there is more
regularity in the positions of the whorls, than in the one figured
by - Goldfuss, their perpendicular distances from each other
being less and more uniform and their horizontal extensions
beinf almost in perfect planes. In consequence of this, the
coral has the form and appearance of a very regular scaffold-
ing.”) :

Formation and Localities.—Specimens may be met with at
any of the productive localities of the Niagara limestone.
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AULOPORA, Goldfuss.

Avurorora Vaxcrevir, N. Sp.
Plate 4; Figs. 1,2.
Auloperu serpens, (Goldfues), Vax CLEvE MSS,, 1853.

From the description and figures of Mr. Van Cleve, we are
led to consider his specimens as having been found in the Nia-
gara Group of Indiana, and therefore differing from A. serpens
belonging to the Devonian. His description is as follows:

“ Aulopora incrusting, creeping; tubes narrow, proliferous
from the side of the apex alternately or connected in network;
orifices contracted, opening upward.

“The straight obconic tubes are proliferous near their upper
ends, just below their mouths, which are round, slightly con-
tracted and curved upwards. Either one tube sprouts from
the preceding one, or two of them put forth, which then re-
cede from each other in a fork, and then frequently unite again
like a net by new sprouts and form meshes of different shapes
and sizes.” :

There are specimens in the State collection from the Falls of
the Ohio and vicinity, which agree very well with the above
descriprvion and the figure on plate 4.  Aulopora serpens is a
much larger form, although of similar growth.

Formation and Localities—Niagara Group, Indiana and Ken-
tucky.

ERIDOPHYLLUM, Edwards § Haime.

ERIDOPHYLLUM RUGOSUM.
Plate 3, Fig. 6.

Eridophyllum rugosum E. & H. Mon. Pol. Foes. des Terr. Pal. 1851,
Lithodendron larviformis, VAN CLEVE MSS,, 1853. .

Ceespitosc masses of cylindrical stems. Stems about ten
millimeters in diameter, parallel, flexuous, with marked con-
strictions and numerous lateral, acanthiform processes of at-
tachment. Lamelle forty to fifty in each cup, crenulated.

Formation and Localities.—Quite common in the Niagara
group of Indiana and Kentucky.
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CORNIFEROUS LIMESTONE.
FAVOSITES, Lamarck.

FAvosITES EMMONSI.
Plate 4, Figs. 3, 4.
Emmonsia hemispherica, E. & H. Monog. Polyp. Foee. Terr. Pal. 1851.
Calamopora ——, VAN CLEVE MSS,, 1853.

Favosites emmonsi, RoMINGER. Fossil corals, p. 27. 1876.
Favosites emmonsi, HALL. Illustrations of Devonian Fossils, pl. ix. 1876.

The original description of this species, loc. cit., is as follows:

“Tubes unequal, rounded-polygonal, from one to one and a
half millimeters in diameter. Tube channels longitudinally
striate by a cycle of twelve furrows; of the intermediate band-
like spaces, each one bears a vertical row of horizontal squamee,
which are in alternating position in the adjoining rows. Dia-

hragms rarely simple, straight, generally composed of anchy-
osed, lateral squams, presenting an angular, substellate surface;
or the interlacing squams remain free, and constitute imperfect
septa instead of complete transverse diaphragms. Pores large,
forming in single or double, or even triple rows on each side,
according to its width, and in placcs they are much more nu-
merous than in others. It is ogten noticeable ‘that tubes, for a
gertain part of their length, are intersected by simple, straight
diaﬁhrams, without complication by lateral squamee, and again,
both above and below, are found divided by very irregularly
interlacing compound septa. This form grows in large convex
masses, or in discoid expansions, with a concentrically wrinkled
epitheca on the lower side.”

Formation and Localities.—This species i8 common in the Cor-

niferous limestone of Indiana, and is also found in Kentucky,
Ohio, Michigan, New York and Canada.

FAVOSITES LIMITARIS.
Plate 4, Figs. 5, 6.

Calamopora spongites (Goldfuss), VAN CLeve MSS., 1853.
Favosites limitaris, ROMINGER. Foss. Corals, p. 36. 1876.

“Ramified and reticulated stems, from five to fifteen milli-
meters in thickness, forming horizontally explanate expansions
or erect fruticose ramifications. Tubes very thick walled, open-
ing nearly rectangularly to the surface, with circular orifices,
the walls forming either a solid, undefined interstitial mass; or,
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in another state of preservation, the polygonal outlines of each
tube are visible on the surface of the interstices as delicate en-
graved ‘lines. Several varieties are observed in regard to the
mode of .growth, and the size of the tubes. The tube orifices
rarely exceed the diameter of one millimeter; often they are
smaller, and in some forms they are all equal in a specimen.
Others have smaller and larger orifices intermingled. A part
of the orifices of the side faces of the stems are often found
closed by opercula, situated below the outer edge of the chan-
nels; in the interior parts of the tube channels diaphrams are
not regularly developed, and are of rare occurrence. Pores
large, distant, and irregularly dispersed. In older stems the
tube channels not unfrequent{y become considerably narrowed
by excessive incrassation of the tube walls, while the pore chan-
nels gain in length and width, and appear on the surface as
vermicular, transverse channels connecting the tube channels,
which latter are, in their narrowed condition, hardly larger
than the connecting pore channels.” (Rominger, Fossil Corals,
p. 86.)

Formation and Localities.—Common to the Corniferous lime-
stone in Indiana, Kentucky, Michigan, New York and Canada.

FAVOSITES HEMISPHERICUS.
Plate 5, Figs. 1, 2,

In part Calamopora abbeolaris (Goldfuss), VAN CLevE MSS., 1853.

Favosites hemisphericus, YANDELL & SHUMARD. Contributions to the Geology of
Kentucky. 1847.

Favosites hemisphericus, RoMINGER. Fossil Corals, p. 25, pl. vi, 1876. )

Favosites hemisphericus, HarL. Illustrations of Devonian Fossils, pl. ii. 1876,

Favosites turbinatus, BiLLINGS. 1859.

Not Fuvosites hemisphericus, EDwARDS & Haiue, 1851.

- The description of this species, as limited and amended by
Dr. Rominger, is as follows:

“The tubes of this form are about two millimeters in diam-
eter, of unequal size, rounded polygoual. Tube cavity gener-
ally smooth, intersected by simple flat diaphragims. It occurs
rarely that the diaphragms are compound and angular on the
surface, formed by anchylosis of lateral squamiform projections.
.Lateral pores large, usually in a single row on eacE side, and
moderately distant. Sometimes, however, two rows of pores
may be observed on a side. The mode of growth mentioned as
the most characteristic feature of this species is, nevertheless,
quite variable. We find polyparia of subspherical or of bi-
convex lenticular form, or in cylindrical, irregularly flexuose,
root-like masses, over a foot in length, or in elongated horn-

17—GeoL.
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shape, all of which forms proceed from a single proliferous
mother-tube. At first the polyparium is attached by its narrow
and usually excentrical apex, but soon it becomes free, and the
apex is folded over by the spreading margins of the rapidly
enlarging corallum. . The tubes diverge in graceful curves from
an imaginary central axis toward the periphery. Those ends
terminating on the lateral faces of the corallum. have their
walls thickened in their peripheral portion, and their orifices
are all closed by opercula of concentric annular structure, with
a central opening while growing, which is finally closed by a
solid nodular piece. The margins of the opercula are fre-
quently decorated by twelve carine converging from the mar-
gins toward the centre, but not reaching it. In specimens with
excessively thickened wall substance, these radial carinse are
very obscure or entirely obliterated. The orifices terminat-
ing on the convex disk of the corallum are all open, more thin
walled than the others, and of more pronounced polygonal
form. It often happens that these centrally situated, thinner
walled tubes have been destroyed by weathering, while the ex-
terior lateral tube ends, of massive structure, have resisted and
been preserved. The upper end of such specimens is deeply
excavated, and the lenticular forms are transmuted into concave,
patelliform dishes. The elongated, horn-shaped specimens
terminate in this case with a funnel-shaped excavation yesmblinﬁ
the calyx of a Cyathophyllum, which resemblance is augmente
by the exposure of the side faces of the septate tubes, arching
from the center to the periphery, which bear a descriptive like-
ness to the radial lamellse, with intermediate vesicular cell
spaces of the calyx of a Cyathophyllum.” (Rominger, Fossil
orals, p. 25.)

Formation and Localities.—Common in the Corniferous lime-
stone of Indiana, and throughout the extent of this formation
in other States and in Canada.

SYRINGOPORA, Goldfuss.

SYRINGOPORA PERELEGANS.
Plate 7, Fig. 1.

Syringopora ceepitosa, (Goldfuss) VAN CLEVE MSS,, 1853.

Syringopora perelegans, Bir.Lings. Can. Jour., N. 8, vol. iv. 1859.

Syringopora perelegans, (Billings) WHiTE.  Geol. Surv. Indiana, 11th Report, p.
398. 1881.

The original description of this species is given in the pre-
vious report. The present figure represents a compact mass of’
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corallites and agrees with the description of Billings, and the
figures and description given by Dr. Rominger in his work on
the fossil corals. The figure on plate 49 of the 11th Report,.
represents the tubes as considerably larger than usual with
8. perelegans, and may represent another species.

HELIOPHYLLUM, Hall.

HELIOPEYLLUM HALLL
Plate 6, Fig. 1.

Heliophyllum halli, E. & H. Brit. Foas. Corals. 1850.
‘Cyathophyllum turbinatum, (Goldfuss) VAN CLEVE MSS,, 1853.

“ Corallum simple, turbinate, or cylindro-conical, usually
-elongate, and slightly curved at its base, provided with an
epitheca, and presenting slight circular swellings. Calice cir-
cular, rather deep, with a small septal fossula. Septa (80 or
even more) very thin, closely set, rather broad at their upper
end where they are arched and denticulate, alternately larger
and smaller, slightly twisted near the'center of the visceral
chamber. A vertical section shows that the lateral processes
of the septa are arched and astendant; those situated toward the
upper end of the corallum terminate at the edge of the septa;
those situated lower down unite near the center of the visceral
chamber, so as to constitute irregular tabule. The interseptal
loculi are filled up with these lamellate processes, which are
situated at about half a line apart, and united by closely-set
simple dissepiments that form right angles with them. Diam-
eter of the calice from 1 to 2 inches.”

[Edwards & Haime, monograph of the British Fosgil Corals,
4th part, p. 235, 1853.] )

Mr. Van Cleve’s engraving gives a good representation of a
fine specimen of this species.

Formation and Localities—Common in the Corniferous lime-
stone and Hamilton group of Indiana, Kentucky, Ohio, Michi-
gan, New York and Canada. .

HELIOPHYLLUM COALITUM.
Plate 7, Figs. 2, 8.

Cyathophyllum helianthoides, (Goldfuss) VAN CLrve MSS,, 1853.
Cyathophyllum coalitum, RoMINGER. Fossil Corals. 1876.

«¢ Astreeiform masses of very large, polygonal polyp cells
measuring about four centimeters in diameter, each one sur-
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rounded by its own complete wall. Surface of calyces ex-
panded, discoid, with an abrupt but shallow central pit, the
reversed bottom of which conically projects, covered by the
central ends ot the radial crests. Lamellee linear, sub-equal,
from sixty to seventy in the circumference of a calyx, crenula-
ted by transverse trabeculee (bars), which are the ends of lateral,
arched caringe decorating the side faces; about fourteen caring
on the length of one centimeter. Interstitial spaces filled with
vesicles arranged in arched rows running diagonally across the
carinations. Central area traversed by transverse, larger plates,
which are much intersected by the vertical lamelle.” (Rom-
inger, Fossil Corals, p. 108. 1876.)

Formation and Localities.—Frequently found among drift
specimens from the Corniferous limestone.

Mr. Van Cleve has identified the simple and compound forms
as one species, which he describes as follows: . “ Cyathophyllum
solitary or cwspitose; terminal cell with margin broad, some-
what reflexed; in csspitose specimens pentagonal; center
widely umbilicate; rays in pairs, uniting in a disk.”

It may be doubtful whether the simple and compound spe- .
cimens are specifically identical. -

CYATHOPHYLLUM, Goldfuss.

CYATHOPHYLLUM RUGOSUM.
Plate 8, Figs. 1, 2.

Axtrea rugosa, HaLL. Geol. Rept. 4th Dist., N. Y., 1843. ]
Cyuthophyllum rugosum, E. AND H. Mon. Pol. Foss. des Terr. Palaeoz, 1851.
Cyathophyllum hexagonum (Goldfuss), Vax CrLeve. MSS,, 1853.

“ Astreiform colonies of polygonal, intimately united stems
of a diameter from one to one and a balf centimeter, which, in
some specimens of a certain state of preservation, are separa-
ble, and present longitudinally ribbed polygonal stems, annu-
lated b{' transverse wrinkles ot growth. Ciﬁyces joining, with
gradually ascending side walls, inclosing conical cell pits; or
the end cells are formed by an abrupt, narrow, central pit, with
horizontally expanded, discoid margins. The bottom of the
cells is sometimes formed by diaphragms with a smooth central
sEot; usually the lamelle reach to the center and intermingle
there, forming a twisted knot. Number of lamelle in the cir-
cumference of the calyces, from 35 to 45. Their edges are
crenulated, the side faces traversed by arched carinse, which, in
some specimens, are almost obsolete; in others, very distinct.
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Interlamellar interstices, traversed by small vesicles, filling
them to the margins of the calyces. The center of the stems
is transversely septate by diaphragms, intersected in their outer
circumference by continuous vertical lamelle; centrally their
continuity is interrupted, and the ends are merely carinatious
on the upper face of the diaphragms.” (Rominger, Fossil Co-
rals, p. 106, 1876.)

Formation and Localities.—Common in the Corniferous lime-

stone, in Indiana, Kentucky, Ohio and other localities.
DIPHYPHYLLUM, Lonsdale.

DIPHYPHYLLUM STRAMINEUM.
Plate 9, Fig. 2.

Diphyphyllum stramineum, BrLLiNGs. Capadian Journal N. 8,, vol. iv, 1859.
Diphyphyllum stramineum, WHITE. Geol. Rept. Indiana, 11 Report, p. 388. 1881.
Inthodendron flexuosum, VAN CLEVE MSS,, 1853.

This species was identified among the engravings of Mr.
Van Cleve, by Dr. White, in a previous report. The present
figure represents a more compact form ot the species.

Formation and Localities.—Corniferous limestone, Indiana,
and in numerous other localities for this formation.

ERIDOPHYLLUM, Edwards § Haime.

ERIDOPHYLLUM VERNEUI LIANUM ?
' Plate 8, Fig. 3.

Eridophyllum Wrneuilianum, E. & H. Mon. Pal. Foss. des Terr. Pal., 1851.
Eridophyllum Verneuilianum, NicHoLsoN. Pal. Ohio, vol. ii, p. 239.
Lithodendron verticillatum, VAN CLEVE MSS., 1853,

“Corallum composed of cylindrical, straight, or slightly flex-
uous corallites, which have a diameter of from four to six lines,
and are united by horizontal connecting processes placed at
intervals apart of from half an inch to one inch and a half.
8epta usually about forty-five in number, alternately large and
small, extending very nearly to the centre of the visceral cham-
ber, and thus invading the central tabulate area. The septa
are united in the outer zone of the corallites by numerous del-
icate dissepiments. The distance between the different coral-
lites varies much, being sometimes as much as half an inch,
whilst at other times the corallites are nearly in contact.”
(Nicholson, Pal. Ohio, vol. ii, p. 239.)

Formation and Localities. Corniferous limestone, Indiana,
Kentucky and Ohio. .
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ERIDOPHYLLUM SIMCOENSE.
Plate 9, Fig. 1.

Eridophyllum Simeoense, BiLLINGS. Can. Jour. N. 8, vol. iv, 1859,
Lithodendron vermiculare, Vax CLEVE MSS., 1853,

“Corallum forming colonies of cylindrical, straight, flexuous,
or crooked corallites, from two to three lines in giameter, dis-
tant from one another from one to three lines, and united by
short horizontal connecting processes at intervals varying from
two to six lines. The connecting processes are thick where
they spring from the wall of the corallite, thin in the middle,
and again thick where they join the contiguous corallite; and
they are often, though by no means universally, all turned the
same way in the same colony. The surface usually exhibits
encircling folds of growth, along with vertical ridges corre-
sponding with the seEta. There is a well developed central
tabulated area, into which the septa penetrate slightly, or not
at all. The septa are between forty and fifty in number, alter-
nately large and small.”

“Typical examples have the corallites straight, with the con-
necting processes placed at tolerably uniform distances, but
many examples occur in which the corallites are very crooked,
and the intervals between the connecting processes extremel
variable. Increase by parietal gemmation, the young individ-
ual bending upwards and becoming parallel with the older
corallites, is 4 phenomenon which can commonly be observed.”
(Nicholson. Paleontology ot the Province of Ontario, p. 34,
1874.)

Formation and Localities.—Common in the Corufferous lime-
stone at numerous localities throughout its extent.

CYSTIPHYLLUM, Lonsdale.

CYSTIPHYLLUM PUSTULATUM.
Plate 9, Figs. 3, 475?
Oystiphyllum pustulatum, HALL. Fosa. Corals Niag. and Up. Held. groups. In ad-

vance of Museum Report, p. 58. 1882.

Oystiphyllum vesiculosum, (Goldfuss) VaN CLrve MSS,, 1853.

Among the forms of Cystiphyllum figured by Mr. Van Cleve
and referred by him to C. vesiculosum (Goldfuss), are the figures
given on plate 9. Figure 8 represents the form and dimensions
of C. pustulatum (Hall), of which the following is the original
description:
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“Corallum simple, turbinate, more or less rapidly expand-
ing; proportional height and diameter varying; in some indi-
viduals of thirty-five millimeters in height the diameter of the
calyx is fifty-five millimeters, in others, having a height of
.eighty millimeters, the diameter of the calyx is forty millime-
ters; exterior comparatively smooth, with concentric wrinkles
and strie, and distinct external coste; calyx from twenty to
thirty-five millimeters in depth, for a short distance from the
margin, flat or gently curving, then abruptly and regularly
sloping to the center; the entire surface of the calyx shows
prominent cysts from one to three millimeters in diameter, in-
creasing but little, if any, in size toward the center; occasion-
ally a cyst occurs much larger than the ordinary ones; surface
of the cysts marked by moderately coarse, interrupted stria-
tions. This species is the only one from this locality in which
the cysts are not more or less interrupted by the rudimentary
lamelle.” .

Formation and Locality.—Corniferous limestone, Falls of

the Ohio.
STROMATOPORA, Goldfuss.
SYRINGOSTROMA, Nicholson.
STROMATOPORA (SYR.INGOSTROMA) DENSUM.
Plate 10, Fig. 7.

Syringostroma densa, NicHOLSON. Pal. Ohio, vol. ii, p. 251, 1875.
Agaricia boletiformis, (Goldfuss), VAN CLEVE MSS,, 1853.

The figure given, represents, in a measure, the characters
described gnd illustrated in the original description of the
species contained in vol. ii, of the Paleontology of Ohio, as
follows: ’

“Sarcodeme apparently forming irregular masses or thick
crusts, composed of an exceedingly dense calcareous tissue con-
taining very minute cells. This tissue is probably essentially
composed of successive concentric laming, separated by verti-
cal dissepiments; but its density is so great that it may be re-
garded in practice as a mass of laminated calcareous matter
in which excessively small but numerous cellular compart-
ments are excavated. Not only are these cells extraordinarily
small, but they are only now and then arranged in horizontal
lines, and they often assume the form of minute tubuli passing
through more than one layer. Hence it is impossible to count
the number of lamin® or rows of cells in a given vertical
space, and it can only be said that the mass is denser and the
cells more minute than in any known species of stromatopora,
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whilst, nevertheless, the composition of the whole out of con-
centric lamin® is very conspicuous. The mass is traversed b
numerous very irregularly disposed horizontal canals whic
run nearly parallel with the surface, have a diameter of usually
from one-fifth to one-fourth of a line, and are placed at inter-
vals apart of from one-third of a linc to about one line. The
upper surface exhibits two distinct sets of apertures—firstly, a
series of very minute and crowded perforations, which doubt-
less correspona with the cells of the mass; and, secondly, a
larger set of apertures, which are very irregularly distributed,
and are likewise very numerous. These latter apertures are
circular, have a diameter of from one-eighth to one-fifth of a
line, are placed at intervals of from one-fourth to one-half line
apart, and are almost certainly the apertures of a series of
vertical canals.

“As regards the additional characters of the surface, the
specimens differ so materially that I can not with certainty
affirm that they belong to the same species. In the most
typical examples the surtace is undulating, and exhibits numer-
ous star-like, not elevated, impressions, formed of vermicular
bifurcating horizontal canals, which radiate from a central
point. hen partially decorticated, it is seen that these
radiating canals bave a distinct calcareous lining, and, whilst
in the main horizontal, some of them penetrate the mass ob-
liquely, and thus pass below the actual surface. The diameter
-of these star-like impressions is about half an inch, or rather
less; they are placed close together over the whole surface.”

In the description given by Mr. Van Cleve he says: “The
upper surface has confluent, irregularly scattered stars of un-
equal size.” Taken in connection with his figure-it secems evi-
dent that he had specimens of the species described by Pro-
fessor Nicholson in the Paleontology of Ohio. '

Formation and Localities.—Found in the Corniferous lime-
stone in its extent through Ohio and Indiana.
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BRYOZOA.
HUDSON RIVER GROUP.
PTILODICTY A, Lonsdale.

PTILODICTYA FALCIFORMIS.
Plate 12, Fig. 1.

Ptilodictya falciformis, NicHoLsoN. Pal. Ohio, vol. ii, p. 2569. 1875.
Ceriopora ensiformis, VAN CLEVE MSS,, 1853.

“Polyzoary consisting of a single unbranched, or slightl
branched, elongated, flattened, narrow, and two-edged fron({
the form of which is more or less curved and falciform, and

which gradually expands from a pointed base till it reaches a
width of two lines within a distance of less than half an inch

above the base. The total length may exceed two inches, but
the width rarely or never exceeds two and a half lines. The

transverse section is acutely elliptical, the thickness in the mid-

dle not exceeding half a line, and the flat faces of the frond
are very gently curved, and are not angulated. No central

axis can, as a rule, be made out with certainty, though the ex-

istence of such can sometimes be demonstrated. The edges of
the frond are thin aund sharp, formed by a narrow band, which

is longitudinally striated, and, when perfect, is perforated by

the apertures of minute imperfect cells, which Eave a longi-

tudinal direction. Both sides of the frond are celluliferous,

the cells being apparently perpendicular to the surface, and:
being arranged in intersecting diagonal lines, which form

angles of about thirty degrees with the sides of the frond, and

thus cut one another at sixty degrees. The mouths of the cells
are oval, or somewhat diamond-shaped, their long axis coincid-
ing with the axis of the frond, alternately placed in contiguous

rows, about eight in the space of one line measured diagonally,
aud ten in the same space measured transversely, the outer-

most rows very slightly smaller than the others. Walls of
the cells moderately thick; no surface-granulations, tubercles,
spines, or elevated lines. The mouths of the cells parallel with

the general surface, neither lip being especially prominent, and

the plane of the aperture not being oblique.” (Nicholson, Pal.
Ohio, vol. ii, p. 2569. 1875.)

Formation and Locality—Hudson River group in Ohio, and
also found in the same horizon in Indiana.
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CLINTON GROCUP.

PriLopicTYA EXPANsA.
Plate 12, Figa. 2, 3.
Phenopora ( Pilodictyr) expansa, H. & W. Pal. Ohio, vol. ii, p. 114. 1875.
Flustra laneeolata, {Goldfuss) Vax CLEve MSS, 1853,

“Frond forming broad, elongate stipes, the entire length and
form not determined, the larger fragments seen measuring
nearly an inch in width by near%y two and three-quarter inches
in length, with a thickness of an eighth of an inch. The
lateral edges are slightly irregular, but generally parallel in the
specimens under consideration. Frond distinctly separated
longitudinally into two parts by a thin, central partition, ex-
tending from edge to edge, from the surfaces of which the cells
take their origin, and diverge obliquely upward and outward
to the surface of the frond.

“Surface of the frond divided by thin, longitudinal partitions,
forming the sides of the cells, and separating them 1nto longi-
tudinal rows. The outer edges of the partitions are slightly
raised above the upper and lower walls of the cells, and count
ten or eleven in the space of a tenth of an inch. Cells slightly
oval, a little longer than wide, arranged in horizontal, or nearly
horizontal rows, diverging from tﬁe central partition at an
angle of about fiftcen degress above a horizontal, but varying
somewhat in different parts of the frond. There is an appearance
of- macule, or slightly elevated patches, on the surface, but they
are not sufliciently distinct to determine their order or arrange-
ment.” (Hall & {Vhitﬁeld. Pal. Ohio vol. ii, p. 114. 1875.)

Mr. Van Cleve evidently had very large and fine specimens
of this and other species of bryozoans from the Clinton group of
Dayton, Ohio. One of the illustrations shows the rounded and
somewhat pointed termination of the fronds and their uniform
width.

Formation and Locality.—In the yellow limestone of the
Clinton group, near Dayton, Ohio. The term Clinton group
for these limestones is used in deference to the Ohio Reports,
and was also the position assigned to these rocks by Mr. Van
Cleve. They may constitute a member of the Niagara group.

Priropictva [sUB GENUs?] BIPUNCTATA (Van Cleve), N. Sp.
Plate 13, Fig. 5.
Eschura bipunctata, VAN CLEVE MSS,
The following description is taken from the manuscript of
Mr. Van Cleve, and, in connection with the figure, serves to
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characterize this fine species in a very satisfactory manner.
The lobate form of one of: the fronds is not incompatible with
the genus, and has been noticed in P. falciformis, Nicholson:

« Eschara spreading, leaf-like or lobed, flat; cells oval, in lon-
gitudinal ranges; eng-borders of the cells bi-punctate.

“Thin, flat-spread, double membranes, of various forms,
commencing with a narrow base and widening more or less,
sometimes forming two lobes. The cells lie in longitudinal
ranges, generally somewhat curved, running from the narrow
base to the upper margin of the membrane, diverging fre-
(Elently to make room for the intervention of new ranges as
the fossil widens. The cell-mouths do not lie in regular ranges
obliquely or crosswise, being in some places opposite to each
other, and in others alternate. Two opposite dot-like cavities
are formed in each space between the cells, as they succeed
each other in the longitudinal ranges.”

Formation and Locality—In the limestone of the Clinton
group, Dayton, Ohio.

STICTOPORA, Hall.

STICTOPORA COMPRESSA, IV. Sp.
Puate 14, Fig. 8.
Eschara compressa, VAN CLEVE MSS,, 1853.

¢ Eschara branching, compressed ; branches broad, their edges
without cells; cells oval, perpendicular.

“Compressed, broad, branching stems. The cells are larger
and deeper than in any of the preceding species. They lie in
longitudinal ranges, are oval, and are sunken perpendicularly to
the surtace of the stem. A portion of the thin edge of the
stem is without cells.”

Formation and Locality—Clinton group, Dayton, Ohio.

STICTOPORA BIFURCATA, V. Sp.
Plate 13, Figs. 3, 4.
FEschara bifurcata, Vax CLEVE MSS,, 1853. -

“Eschara forked, compressed, slightly channeled; branches
slender; cells with oval mouths, in longitudinal ranges, and in
oblique cross-ranges.
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«“Compressed slender forked twigs, which are slightly chan-
neled lengthwise and have their cells in the channels. The
cells are oval and very uniform in size and shape. A small cone
is frequently scen in the bottom of a cell.”

Formation and Locality.—Clinton group, Dayton, Ohio.

SticTopora VaNncLevii, N. Sp.
. Plate 13, Figs. 1, 2.
Eschara ramosa, VAN CLeve MSS,, 1853.
not Stictopora ramosa, Havr. Pal. N. Y., vol. i, 1847.

“Eschara spreading, branching; branches in one plane, narrow;
cells with oval mouths, imbricate, in oblique ranges.”

“Thin, flat, narrow, branching stems, the numerous ramifi-
cations being all in one plane. The cells form longitudinal
ranges, and lie over each other in oblique cross rows, their oval
mouths diverging somewhat from the middle of each branch
toward the edge.”

Formation and Locality—In the limestones of the Clinton
group, at Dayton, Ohio.

STICTOPORA MULTIFIDA, N. Sp.

Plate 14, Fig. 4.
Exehare multifida, VAN CLEVE MSS,, 1853,

«« Eschara spreading, fan-shaped, divided into numerous, narrow,
contignous lohex; cells oval, imbricate, in oblique ranges.”

“Thin, fan-shaped, flat-spread, double membranes, pedately
cut into nwmerous divisions, which divide again and again,
each branchlet, atter every sub-division, having a breadth equal
to that of its parent branch. The branches and their subdivi-
sionsz cach have about ten longitudinal ranges of cells, lying
over each other in oblique cross ranges, and having slightly
oval mouaths.”

This species somewhat resembles 8. magna, Hall & Whit-
field, trom the same horizon, but has not the horizontal ar-
rangeient ot the cell-pores, the microscopic pores at the base
of each cell-aperture, and the branches are cousiderably smaller
than in that species. The figure illustrates very well the size
and manner ot growth of this unusually tine species.

‘ormation and Locality.—In the yellow limestone of the Clin-
ton group at Dayton, Ohio.
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RETEPORA, Lamarck.

RETEPORA ANGULATA.

Plate 14, Figs. 1, 2.
Retepora angulata, HaLr. Pal. N. Y., vol. ii, p. 49. 1852.
Retepora producta, VAN CLEVE MSS,, 1853. )
“Frond much expanded (perhaps cyathiform originally);
branches anastomosing; fenestrules large, very oblong, oval or
irregularly sub-rhomboidal, varying in size; non-poriterous face
striated ; poriferous face with two or three rows of pores on
each branch; pores small, round, salient, papilliform.” (Hall,
Pal. N. Y., vol. ii, p. 49.)

The specimens which were described by Mr. Van Cleve
showed that the entire form of the frond was cup-shaped or
infundibuliforn.

Formation and Locality.—Limestone of the Clinton group,
Dayton, Ohio.

Note.—I have been requested by Dr. C. A. White to make some corrections in
the references of figures to certain species of the Van Cleve corals, deacribed by
him in the Eleventh Report of the State Geologist of Indiana. The references and
comments herewith communicated are not to be understood as made in any captious
spirit, but as expressions of my own judgment regarding the proper relations of cer-
tain illustrations; which I submit with due deference to the opinions of others.

Those who were familiar with the labors of Mr. Van Cleve during his life time,
know that one of his principal objects was the identification of the American
Palaozoic corals with the figures and descriptions of Goldfuss; and this fact will,
I think, offer a sufficient explanation for the statements I have made in the follow-
ing paragraphs.

Plate 45, figs. 1, 2, page 393, Amplexus yandelli. Figs. 1 and 2 are not good
representations of the species as known to us. Zaphrentis rafinesqui, figs 3, 4, 5, rep-
rezent different species; fig. 4 is apparentiy a IHeliophyllum. Figs. 1, 2, 3 may
represent Zaphrentis undata, page 291, plate 20, figs. 7 and 8; and plate 25, fig. 1, of
this Report.

Plate 47, figs. 1, 2, page 396, Fistulipora canadensis. Fig. 1 has the circular aper-
tures too regular and equidistant to represent F. canadensis, while the intermediate
space does not show the angular apertures, which are so conspicuous in that species.
(See Rominger, Fossil Corals, Plate VIIL.) The figure 1 represents a species of
Syringopora, apparently S. twbulata. Fig. 2 is ptobably & representation of Favosites
venuslus,

Plate 47, figa. 3, 4, page 399, Syringopora Maclurei. The corallites are too small
and too closely arranged to represent this species us usually known. The figure
has a nearer resemblance to S. perelegans, but is less diffuse. Compare Syringopora
reliculata, Goldfuss, XXV, fig. 8.

Plate 47, fig. 7, is much larger than the ordinary forms of Striatopora Linncana,
and may represent another form of the genus. The figure appears to me to have
been in part derived from fig. 5, plate XX VII, of the Petrefucta Germania, which
the author describes under Calamopora polymorpha, “var. gracilis, ramis gracilibus
elongatis.”
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Plate 48, fig. 1, probably represents Diphyphyllum arundinacewm, with some mod-
ifications in the illustration intended to conform the expression to the species of
Goldfuss, with which it had been identified by the author.

Plate 49, fig. 1, page 39(, represents Eridophyllum Verneuilianum.

Plate 49, fig. 3, page 398, Syringopora perelegans. This figure does not represent
&. perelegans.  In size, the corallites approach those of S. muclurei, but they are too
compactly arranged, and in this respect, as well as in size, more nearly represent
certain conditions of 8. verticillata of the Niagara group.

Plate 50, fig. 1, page 387. This illustration is undoubtedly intended to repre-
sent Diphyphyllum Archiaci, but has been made to conform in some degree to the fig-
ure of Cyathophytlum ewspitosum of Goldfuss, and presents the corallites in too close
proximity.

Plate 50, fig. 2, page 395, Favozites polymorpha. The figure is evxdently copied,’
in a reversed position, from fig. 3a, plate XXVII of Goldfuss’ Petrefacta, and is the
“var. tuberoso ramosa, tubis minoribus gracilibus” of Goldfuss. It is not unlike some
varieties of form of the F. hemispherica, which is a very polymorphous species and,
perhaps, the nearest representative which we have to the European F. polymorpha.

Plate 51, fig. 1, page 389, Diphyphyllum arundinaceum. The figure does not repre-
sent any ordinary form of this species, and it may well be doubted if it represents
any American Devonian coral. The figure was apparently intended by Mr. Van
Cleve as a representation of Lithodendron espitosum of Goldfuss, which is cited by
him as occurring at Bensburg, Germany, and Dayton, Ohio.

Plate 51, figs. 2, 3, 4, page 376, “ Streptelasma corniculum.” Figs. 2 and 3 represent
Zaphrentis eanadensis, Billings.

Plate 52, figs. 1, 2, page 383. Fig. 1 apparently represents Favoeites epidermatus,
Rominger. Fig. 2 may be of that species, or of some other form from the Cornif-
erous limestone.

Plate 53, figs. 1, 2. page 395. Fig. 1 is evidently copied from fig. 2a, plate
XXVII of Goldfurs’ Petrefacta, and is the variety of Calamopora polymorpha des-
ignated by that author as “ var. tuberosa, tubis maioribus et elongatis.” The American
form most nearly allied to this may be found among the varieties of F. hemispherica.
Fig. 2 is copied from the same author, fig. 3, plate XX V]I, and is arranged by him
under “rar. tuberosa-ramosa, tubis minonibus gracilibus.” This figure would compare
very well with forms of F. kemispherica known in Ohio and Indiana. Plate 53, fig.
3, page 396, Favosites polymorpha, var. dubia. This figure of Mr. Van Cleve is evi-
dently copied, with modifications, from the figure 4a, plate XXVII, of Goldfuss.
The lower part of the original bas been left out. This form is placed by Goldfuse
under Culamopora polymorpha, “ var. ramosa-divaricata tubis obeonicus,” and with fig. 4b
of the same plate, has much resemblance to some of our branching forms of Favo-
sites.

Plate 54, fig. 1, page 394. The figure of Mr. Van Cleve is evidently copied
from plate XXVII| fig. 1a of Goldfuss’ Petrefacts, and is the Calamopora tnfundi-
bulifera of that author. The figure closely resembles some forms of Favosites tuberosa,
Rominger, from the Corniferous limestone of the West.

Plate 54, figs. 2, 3, pages 396 and 397. These figures represent the upper and lower
sides of Alreolites Goldfuasi.

Plate 55, figs. 1, 2, page 391, Cystiphyllum vesicul: , does not represent that species,
and is appnrently closely allied to C‘yshphyllum infundibulum, and C. erateriforme, Hall
Foesil Corals of the Upper Helderberg group, pages 57 and 58, 1882.




DESCRIPTIONS

OF

FOSSIL CORALS FROM THE NIAGARA AND UPPER
HELDERBERG GROUPS OF INDIANA.

BY PROFES8SOR JAMES HALI.

The limestones of the Niagara and Upper Helderberg Groups,
in Southern Indiana, the falls of the Ohio, and adjacent por-
tions of Kentucky, have proved extremely prolific in numerous
forms of fossil corals. Some of these forms were described by
Rafinesque and Clifford, and by Lesueur, as: early as 1820;
others were described by Troost from 1840 to 1844. A consid-
erable number of species from this region were described by
Edwards and Haime in 1851, and these constitute an interest-
ing and important feature in their “Descriptions des Polypiers
Fossile des Terrains Palezoique.” More recently (1876) Dr.
Rominger has added considerably to the number of described
species from this region, and there still remains much to be
done before we shall be able to present a complete history ot
this class of fossils from the Paleozoic rocks of Indiana.

The following described species, most of them of new forms,
have heen obtained from the following sources, viz.: From the
collections made by myself and assistants during several years;
from specimens received from Dr. James Knapp and Henry
Nettelroth, Esq., of Louisville; by the purchase of an extensive
collection from Rev. H. Herzer, embracing specimens from
Ohio, Indiana and Kentucky, and finally from collections placed
in my hands by the State Geologist of Indiana.
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CORALS OF THE NIAGARA GROUPE.
Genus CHONOPHYLLUM, Edwards & Haime.

CHONOPHYLLUM VADUM.
Plate 15, Figs. 1-4.

Chonophyilum vadum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 6. August, 1882.

Corallum simple, turbinate, straight or slightly curved, acute
at the base, regularly expanding to the calyx; exterior with
numerous abrupt constrictions and fine concentric strise; ex-
ternal costee very distinct; height thirty-tive millimeters; di-
ameter of calyx, twenty millimeters; depth ten millimeters;
sides slightly concave; a flat space at the bottom five millime-
ters in diameter; number of lamelle seventy, flat and of nearly
uniform size at the margin, becoming thinner and alternating
in size below ; the principal ones extending to the center, where
they are twisted and very slightly elevated.

Formation and Locality.—Niagara group, Louisville, Kentucky.
Genus ANISOPHYLLUM, Edwards § Haime.

ANISOPHYLLUM UNILARGUM.
Plute 15, Figs. 5, 6.

Anisophyllum unilargum, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 8. August, 1882.

Corallum simple, turbinate, slender, acute at the base, regu-
larly expanding to the calyx; height thirty millimeters; diam-
eter of calyx twelve millimeters; depth tem millimeters;
number of lamell:e fifty, alternating in size, smaller ones rudi-
mentary; commencing at the center and continuing to the
anterior margin is an excessively developed lamellee, which is
prominent at the center, becoming less as it approaches the
margin, and at nearly right angles to it are two narrow fossettes;
the two lamellee anterior to the fossettes are somewhat more
prominent than the others.

Formation and Locality.—Niagara group, Louisville, Kentucky.
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ANISOPHYLLUM TRIFURCATUM.

Plate 15, Figs. 7, 8.

Anisophyllum trifurcutum, HarLr. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 9. August, 1882,
Corallum simple, elongate turbinate, slender, very gradually

enlarging; exterior with numerous concentric wrinkles and

striations; height twenty millimeters; diameter. of calyx eight
nillimeters; depth five millimeters; number of lamelle fifty-
four; three of the lamell® more prominent than the others,
oune of which is situated anteriorly, the other two laterally, the

remainder alternate in size, the smaller ones extending but a

short distance from the margin; some of the lamells converge

to the three prominent ones, the others to the center of the
calyx.

This species may be distinguished from A. unilargum by its
somewhat more slender form, its thinner lamell® and the ab-
sence of lateral fossettes. The prominent lamelle are not ex-
cessively developed.

Formation and Locality.—Niagara group, Louisville, Ky.

CYATHOPHYLLUM, Goldfuss.

CYATHOPHYLLUM INTERTRIUM.
Plate 15, Figs. 9-11.

Cyathophyllum intertrium, HavL. Thirty-fifth Annual Report of the N. Y. State .
Museum of Natural hlstory, advauce sheets, page 12.  August 1882\
Corallam simple, broadly turbinate, base obtuse, regularly

expanding to the calyx; external costee very distinct; ex-

terior with frequent slender processes, which served for attach-
ment and support; height of corallum fifteen millimeters;
diameter of the base seven millimeters; diameter of calyx,
eighteen millimeters; depth five millimeters; regularly coun-
cave, a space at the bottom flat or slightly curved; tabule
broad, extending the entire dismeter of the corallum. There
are thirty promiuent thin lamellz, and between each two of
these are three smaller lamellee; the large ones extend to

within from three to five millimeters of the center, leaving a.

smooth space from six to ten millimeters in diameter.
Formation and Locality.—Niagara group, Louisville, Ky.

18—GxoL.
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CYSTIPHYLLUM, Lonsdale.

CYSTIPHYLLUM GRANILINEATUM.
Plate 15, Fig. 13, and Plate 23, Fig. 13.

Cystiphyllum granilineatum, HaLL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 14. August, 1882. '
Corallum simple, turbinate, straight or slightly curved, acute

at the base, regularly and rapidly expanding to the calyx; exte-

rior with concentric wrinkles and numerous.fine but distinct
_concentric striee, thirty-five in the space of five millimeters; ex-
ternal striee very distinct; there are frequent slender processes,
serving for attachment and support; when decorticated the cysts

are conspicuous; height of corallum twenty-five millimeters; di-

ameter of calyx twenty-five millimeters; depth fifteen millime-

ters; cysts prominent, varying from one to two millimeters
in diameter, covered by rudimentary lamell®, 120 in number,
uniform 'in size, exterding to within two millimeters of the
center, and very finely granulated.

This species has a close general resemblance to some of the
shorter forms of C. Niagarense, but the lamelle and denticula-
tions are much finer.

Formation and Locality.—Niagara group; Louisville, Ken-
tucky. : '

HELIOPIIYLLUM, Hall.

HELIOPHYLLUM PRAVOUM.
Plate 15, Fig. 12, and Plate 25, Fig. 4.
‘Heliophyllum pravum, Havrt. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, page 13, 1882,

Corrallum simple, elongate turbinate,curved or tortuous, acute
at the base, with frequent constrictions above, not regularly ex-
panding to the calyx; exterior with numerous narrow angular
annulations; height of corallum twenty-five millimeters; diam-
eter of calyx ten millimeters; depth five millimeters; some indi-
viduals have a greater proportional diameter; calyx campanu-
late, a flat space five millimeters in diameter at the bottom;
fossette dextral, moderately conspicuous at the bottom, becom-
ing obsolete before reaching the margin; number of lamel-



PALEONTOLOGY. 275

le fifty, of uniform thickness, alternating in length, rounded at.

the margin, becoming very thin as they approach the center;
the shorter lamellee continue to the flattened space at the bot-
tom of the calyx, the others to within a short distance of the
center, leaving a well defined concave space of two millimeters
in length and one millimeter in width, in continuation of the
fossette ; denticulations thin, prominent, eleven in the space of
five millimeters.
Formation and Locality.—Niagara group, Louisville, Ky.

CYATHAXONIA, Michelin.

CYATHAXONIA HERZERI.
Plate 15, Fig. 14.

Cyatharonia Herseri, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 12. August, 1882,

Corallum simple, turbinate, straight or slightly curved, acute
at the base, regularly expanding to the calyx; height forty-
five millimeters; calyx oblique; diameter thirty millimeters;
length of anterior side of corallum fifteen millimeters; co-
lumella conical, seven millimeters in height; number of lamelle
about one hundred, alternating in size, the smaller,ones about
one-third the thickness of the others, which continue to the
columella. -

Formation and Locality.—Niagara group, Louisville, Ky.

CORALS OF THE UPPER HELDERBERG GROUP.
STREPTELASMA, Hall.

STREPTELASMA COARCTATUM.

Plate 16, Figs. 15, 16.
Streptelasma coarctatum, HarL. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, p. 21. August, 1882.

Corallum simple, turbinate, curved, usually slightly com-
pressed ; exterior with broad undulations; height fifty millime-
ters; calyx slightly oval, greatest diameter twenty-five millime-
ters; depth twenmty millimeters, sides regularly sloping to the
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center, an elevation at the bottom five millimeters in height;
fossette obscure or wanting; number of lamelle eighty, near
the margin of uniform size, thickened and rounded, on the
sides alternating, becoming thin as they approach the center;
the principal ones continue to the center, twisting and coales-
cing. The elevation at the center might be considered as due
to tabulse, but there is no evidence of their existence in the
specimens examined.

Formation and Locality.—Corniferous limestone, Louisville,
Kentucky.

STREPTELASMA INFLATUM.
Plate 15, Figs. 17, 18.

Streptelasma inflatum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of ﬁ‘htunl History, advance sheets, p. 18. August, 1882.
Corallum simple, turbinate, straight or slightly curved, very

attenuate below; exterior with gentle:nudglations and. with -
strong longitudinal striee; height forty millimeters; for about
one-half the height gradually, then very abruptly expanding;
diameter of calyx forty millimeters, depth twenty-five milli-
meters; fossette deep, commencing at the center, five milli-
meters in width, seven millimeters in length, situated on the
posterior side; number of lamelle eighty, alternating in. size,
rounded at the margin, beccoming sharp on the sides. The
adjacent principal lamelle of the anterior portion of the calyx
coalesce as they approach the center, these again coalesce,
forming fascicles of from two to seven lamellse; those of the
anterior portion are not fasciculated.

This species bears some resemblance to the figure of Zaphrentis
corticata, but the lamellee are coarser; their arrangement at the
center is different, and the external characters are very dis-
similar to those of that species.

Formation and Locality. Corniferous limestone, Falls of the
Ohio.

v

STREPTELASMA PAPILLATUM.
Plate 15, Fig. 20." o

Streptelasma papillatum, HaLL. Thirty-fifth Aunual Report of the New York State
Museum of Natural History. Advance sheets, p. 21. August, 1882,

Corallumn simple, turbinate, curved ; exterior with gentle un-
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dulations and a few sharp annulations; height of corallum fit-
ty millimeters; diameter of calyx thirty-five millimeters;
depth twenty-five millimeters; sides abruptly descending, leav-
ing a flat or concave space at the bottom, fifteen millimeters in
diameter, in the center of which is a conical elevation of five mil-
limeters in height; number of lamelle eighty, at the margin of
nearly uniform size, alternating below, the principal lamelle
extending to the center, twisted and elevated, forming a very
much contorted false columella.

This species most closely resembles S. mammiferum, but is
less abruptly expanded. The calyx is circular, not oblique;
the lamelle are smaller, there being eight or nine in the space
occupied by six in that species; the elevation on the bottom of
the calyx is less prominent and somewhat different in character.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

STREPTELASMA SIMPLEX.
Plate 16, Fig. 1.

Streptelasma simplez, HavL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 18. "August, 1882.
Corallum simple, turbinate, straight ot slightly curved; cx-

terior with concentric wrinkles and striee; longitudinal strice dis-
tinct; height of corallum thirty millimeters; depth of calyx twen-
ty millimeters; sides regularly sloping; fossette situated a little
on one side of the center, and consisting of a deep depression not
extending on the sides of the calyx; number of lamelle sixty;
at the margin broad, rounded, nearly uniform iu size, alternating
below ; the principal lamelle extending to the center are
twisted and elevated, forming a small false columella. In all
the individuals observed there are no tabule.

One specimen having a height of nearly forty millimeters,
and a diameter at the calyx of thirty-five millimeters, corre-
sponds essentially with this species, except that on one side
of the calyx is a smooth elevation extending from the center
to the margin, acute at the center and expanding as it recedes,
being at the margin three millimeters wide, but this feature is
probably due to accident.

Formation and Locality.—Corniferous limestone; Falls of the
Ohio.
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STREPTELASMA MAMMIFERUM.
Plate 16, Figs. 2, 3, and Plate 21, Figs. 1, 2.

Streptelasma  mammiferum, Harr. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 21. August, 1882.
Corallum simple, turbinate, attenuatc below, expanded on

the anterior, flattened on the posterior side; exterior with an-

nulations and gentle undulations; longitudinal striee coarse, dis-
tinct; height sixty millimeters; calyx oval, length forty-five
millimeters; width thirty millimeters; sides abruptly sloping,

a conical elevation at the bottom ten millimeters in height;

number of lamellee seventy, alternating in size (in some indi-

viduals this feature is much more strongly marked than in
others); near the margin the lamell® are broad, rounded, be-
coming very thin as they approach the center, where they are
twisted and coalescing, forming a prominent false columella,
with prolonged tip.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

STREPTELASMA TENUE.

Streptelasma tenue, HarL, Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 17. August, 1882,
Corallum small, turbinate or sub-cylindrical, regularly curved

or tortuous; surface with numerous annulations; longitudinal

strige very distinct; height about thirty-five millimeters; diam-
eter of calyx from ten to fifteen millimeters; depth from fitteen
to twenty millimeters; number of lamelle fifty, alternating in
size, the larger ones extending nearly or quite to the center.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

PTYCHOPHYLLUM, Edwards § Haime.

PrycropnyLLuM KNaPpPI.
Plate 18, Figs. 14, 15, and Plate 25, Figs. 6, 7.

Ptychophyllum versiforme, in part HarL. Thirty-fifth Anuual Report of the New
York State Museum of Natural History, advance sheets, p. 22.  August, 1882.
Corallum simple, turbinate, curved, sometimes tortuous, rap-

idly expanding ; frequently intermittent and proliferous in its

mode of growth; length usually from forty to sixty millimeters;
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calyx from forty to seventy millimeters in diameter; exterior

with frequent sharp annulations and concentric strise; the calyx
" for some distance from the margin is flat, then abruptly de-
scending, having a depth of from fifteen to twenty millimeters;
center of calyx elevated; number of lamelle from 90 to 10u,
slightly alternating in size, near the margin broad and nearly
flat, becoming sharper as they approach the center; the stronger
lamelle continue to the center, are twisted and clevated, form-
ing a false columella.

Formation and Locality—Crab Orchard, Kentucky.

AULACOPHYLLUM, Edwards § Haime.

AULACOPHYLLUM TRISULCATUM.
Plate 16, Fig. 5.

Aulacophyllum trisuleatum, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 25. August, 1882.
Corallum turbinate, irregularly expanding, exterior with

nunierous constrictions caused by intermittent growth; internal

costee sharp, prominent; height of corallam forty millimeters;
calyx thirty-five millimeters in diameter, sub-quadrangular in
outline; depth twenty millimeters, sides abruptly sloping to the
center. There are three fossettes, one wide and deep, extend-
ing from the center of the calyx to the anterior margin; the
others not so strong, but conspicuous, are situated at right
angles to the principal one; lamellee about 112, alternate ones
much larger than the others, very sharp and promineut, con-
verging to the fossettes, and on the posterior side to a line in
continuation of the principal fossette; a few lamelle reach the
center of the calyx.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio, and Clark county, Indiana.

AULACOPHYLLUM SULCATUM.
Plate 17, Figs. 7-10.

Caninia sulcata, D’ORBIGNY. Prodr. de Palsont. Univ., xi, p. 105. 1850,
Aulacophyllum suleatum, EpwarDs & HaiMe. Polypiers Fossiles des Terrains Pale-
ozoique, p. 355. Plate 6, fig. 2. .

Corallum simple, turbinate, regularly curved ; calyx oblique;
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1n some examples the length on the anterior side is 120 milli-
meters or more, but usually the specimens are smaller, the
length of the anterior side being seventy millimeters, and the
posterior side twenty-tive millimeters; calyx oval or sub-rhom-
boidal; length fifty millimeters, width torty millimeters; in
none of the numerous specimens observed is the calyx perfect,
and its depth can not be exactly known, but it was probably
shallow ; the specimens are usually decorticated and somewhat
smooth ; internal coste very prominent, converging to a line
along the middle of the anterior side, and less distinctly to a
line on the posterior side; the costs of the posterior side also
converge to the dextral and sinistral sides ; fossette commencing
near the center and continuing to the anterior margin; an ob-
scure fossette extends from the ceuter to the posterior margin;
number of lamelle 160, alternating in size, the smaller ones
extend a very short distance from the margin; part of the an-
terior lamell®e converge to the fossette, the others converge to
two lamells at right angles to the principal fossette, the greater
portion of the lamellse of the posterior side also converge to
these two lamelle, a few converge to the indistinct posterior
fossette ; the convergence of the lamelle on the dextral and
sinistral sides gives the appearance of lateral fossettes. The
two lamelle to which the others converge frequently coalesce
and extend entirely across the calyx.
Formation and Locality. Corniferous limestone, falls of the
Ohio, and Clark county, Indiana.

AULACOPHYLLUM PRECIPTUM.
Plate 16, Figs. 6, 7.

Aulacophyllum praciptum, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 24. August, 1882.
Corallum simple, turbinate, straight or slightly curved ; ex-

terior with strong annulations, concentric wrinkles and fine

striz ; longitudinal striee fine, distinet; height of corallum fifty

millimeters; diameter of calyx forty millimeters; depth thirty

millimeters ; sides regularly sloping to the center, the calyx
baving the form of an inverted cone; principal fossctte narrow,
extending from the center nearly to the margin; number of
lamellee 120, of nearly uniform size at the margin, alternating
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below. There are two rudimentary fossettes at right angles to
the principal one; the lamelle of the anterior side converge
to the principal fossette, a few converge to the rudimentary
fossettes, the remaining larger lamelle continue to the center
of the calyx.

Formation and Localities.—Corniferous.limestone; Falls of the
Ohio and Clark county, Indiana.

AULACOPHYLLUM PRINCEPS.
Plate 18, Figs. 8, 9, 10.

Aulacophyllum princeps, HaLL. Thirty-fiftth Annual Report of the' New York State
Museum of Natural History, advance sheets, page 23. August, 1882.
Corallum simple, turbinate, regularly curved; exterior with

numerous irregular undulations of growth, concentric wrinkles

and striations; longitudinal striee fine and very distinct; height
of full-grown specimens from seventy to one hundred millime-
ters; diameter of calyx from forty to fifty millimeters; depth
thirty millimeters; form sometimes oval or sub-quadrangular;
sides abruptly descending, leaving a broad flat or elevated space
at the bottom; fossette commencing anteriorly to the center,
not continuing to the margin; number of lamellse from 160 to

180, of nearly uniform size at the margin; on the sides the al-

ternate lamellee are much larger than the others; about two-

thiré\s of the lamellee converge to the fossette, or to a line in

-continuation of it; the remainder converge toward the center

of the calyx; near the center the lamellee are thickened and

twisted. From A. sulcatum this species is easily distinguished
by the more numerous and thinner lamellee.

Formation and Localities.—Corniferous limestone, New York,
and Falls of the Ohio.

AULACOPHYLLUM CONVERGENS.
Plate 17, Figs. 1, 2.

Aulacophyllum convergens, HALL. Thirty-fifth Anoual Report of the New York
State Museum of Natural History, advance sheets, p. 22. August, 1882,
Corallum simple, broadly sub-turbinate, regularly curved;

exterior comparatively smooth with concentric wrinkles and

striations; longitudinal striee fine, distinct; specimens of the
same height have a diameter at the calyx varying from twenty-
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five to forty-five millimeters; in one example the height is- ten
millimeters; length of posterior side, twelve millimeters; of
anterior side, twenty-five millimeters; diameter of calyx, twenty
millimeters, for a distance of five millimeters, from the margin
nearly flat, then the posterior portion is nearly vertical, the ante-
rior portion concave; fossette narrow, deep, extending from the
bottom of the calyx to the anterior margin; lamelle varying from
80 to 120 in number according to the diameter of the calyx,
alternating in size, thin, denticulated; convergence of the
lamellee to the fossette very distinct.

Formation and Localities. Corniferous limestone, Falls of the
Ohio, and Clark county, Indiana.

AULACOPHYLLUM PRATERIFORME.
Plate 17, Figs. 3, 4.

Aulacophyllum prateriforme, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 23. August, 1882.
Corallum simple, turbinate, curved; exterior with concentric

wrinkles and striations and occasional constrictions; height of
corallum thirty millimeters; length of anterior side fifty milli-
meters; length of posterior side thirty-five millimeters; diame-
ter of calyx forty-five millimeters; depth twenty millimeters;
regularly concave, bottom of the calyx & little posterior to the
center; fossette narrow extending from the center to the an-
terior margin; number of lamelle 110, alternating in size; about
sixteen of the larger lamelle converge to the fossette, the
others continue to the bottom of the calyx, where they are
slightly twisted, not elevated.

In general appearance this species is similar to A. convergens,
but the anterior and posterior sides are more nearly equal in
length, the deepest part of the calyx is nearly central, while in
that species it is posterior; the converging of the lamelle to the
foesettes is much less distinct.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.
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AULACOPHYLLUM CRUCIFORME.
Plate 17, Figs. 5, 6.

Aulacophyllum eruciforme, HaLL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 24. August, 1882.

Corallum simple, turbinate, regularly curved; length of pos-
terior side twenty-five millimeters; length of anterior side
sixty millimeters; calyx oblique, slightly oval; length forty
millimeters; width thirty-five millimeters, regularly concave ;
fossette commencing just anterior to the center, and for the
space of ten millimeters very deep and pyriform, narrowing
and continuing to the anterior margin; number of lamells
140; nearly uniform in size at the margin, alternating below;
the larger lamellee, except those which converge to the fossette,
continue to within eight millimeters of the center of the calyx,
leaving a convex space sixteen millimeters in diameter, nearly
smooth ; at the junction of the posterior and anterior lamelle
are two rudimentary fossettes at right angles to the principal
fossette.

This species is distinguised from A. princeps by the con-
spicuous pyriform fossette, the smooth space at the bottom of
the calyx, and the more conspicuous lateral fossettes.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

AULACOPHYLLUM POCULUM.
Plate 18, Figs.2, 3, 4. .

Avulacophyll: lum, HALL. Thirty-fifth Annual Report of the New York State
Museum of Nnmral History, advance sheets, page 25 August, 1882.

Corallum simple, sub-cylindrical, short; the attached portion
of the base large, frequently equal to the diamecter of the coral-
lum; height of the corallum twenty millimeters; diameter of
calyx twenty millimeters; depth from eight to twelve millime-
ters; sides sloping abruptly, leaving at the bottom a concave
space three millimeters wide; fossette situated posteriorly, ex-
tending from the concave space at the bottom of the calyx to
the margin; number of lamellee from eighty to ninety, alter-
nating in size, the smaller ones scarcely more than rudimentary.

\
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The lamelle near the fossette converge to it, the others con-
verge to the center; afew extend upon the concave tabulse and
coalesce with it.

Formation and Locality. Corniferous limestone, Falls of the
Ohio.

AULACOPHYLLUM REFLEXUM.
Plate 18, Figs. 5, 6, 7.

Aulacophyllum reflecum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 24. August, 1882.

Corallum simple, elongate, turbinate ; exterior comparatively

smooth ; height forty millimeters; diameter of the calyx from-

twenty to twenty-five millimeters; depth fifteen millimeters;
sides nearly vertical; fossette conspicuous, extending from the
center to the margin; number of lamelle eighty, alternating
in size, the smaller ones about one-third the thickness of the
others, and extending but a short distance from the margin, a
portion of the larger lamellee converge to the fossette, and their
extremities on the side of the fossette are turned backward;
the lamellee opposite the fossette extend beyond the center to
the bottom of the fossette; the remaining lamells® do not reach
the center of the calyx, their extremities forming a line at right.
angles to the fossette. There are two rudimentary fossettes.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

AULACOPHYLLUM PINNATUM.

Plate 18, Fig. 1, and Plate 22, Fig. 10.

Aulacophyllum pinnatum, HALL. Thirty-fifth Anoual Report of the New York
State Museum of Natural History, advance sheets, page 23. August, 1882.

Corallum simple, turbinate, exterior with undulations of

growth; longitudinal striations distinet; height thirty-five
millimeters; diameter of calyx thirty millimeters; depth
twenty-five millimeters; sides regularly sloping: a narrow
deep fossette extends from the bottom to the anterior margin;
number of lamellee from eighty to ninety, alternating in size,
the larger ones only reaching the fossette and the bottom of
cup, thickened and subangular near the margin, becoming

e
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thinner on the sides; convergence of the lamellse to the fossette
very distinct; there are two rudimentary lateral fossettes, and
a less conspicuous one on the posterior side.

Formation -and Locality.—Corniferous limestone, Falls of the
Ohio.

v AULACOPHYLLUM TRIPINNATUM.
Plate 22, Figs. 8, 9.

Aulacophyllum tripinnatum, HaLL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 25. August, 1882.
Corallum simple, turbinate, short, some individuals expand-

ing gradually and others rapidly ; diameter of calyx twenty
millimeters ; number of lamelle eighty, alternate ones much
the larger; their arrangement is as follows: On the posterior
side one lamellse extends from the margin to the bottom of the
cup, a little on one side of the center; those adjacent on the
left converge to it, those on the right are parallel with it; on
the right side is a deep fossette, on the left side is a less con-
spicuous fossette, a sharp depression connecting the two; the
lamellee converge to the fossettes and the connecting depression,
not reaching the center of the calyx; anterior to the depres-
sion is an oblique space ten millimeters wide, and about the
same height, essentially smooth, formed by the coalescing of
the lamellee.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. :

ZAPHRENTIS, Rafinesque.

ZAPHRENTIS TORTA.
Plate 22, Fig. 1.
Zaphrentis torta, HALL. Thirty-fifth Annual Report of the New York State Museum
of Natural History, advance, sheets, p. 30. August, 1882,
~Corallum simple, elongate turbinate, straight or slightly
curved; exterior with concentric wrinkles and strise, and occa-
sional sharp annulations, longitudinal striee distinct; height of
corallum sixty millimeters; diameter of calyx thirty millime-
ters; depth twenty-five millimeters; sides abrupt. The tabule,
for a space of five millimeters are nearly flat, then elevated
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about five millimeters for a short distance, and then curving
downwards; number of lamellee seventy-five, alternating in
gize, the smaller ones about one-half the thickness of the
others; the principal lamells extend to the center of the tabule,
fasciculating and very much twisted; the sides of the lamelle
have moderately strong longitudinal striations; fossette extend-
ing from the center of the calyx to the margin; its position
variable.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio, and Clark county, Indiana.

ZAPHRENTIS SUBCOMPRESSA.
Plate 18, Figs. 8, 9.
Zaphrentis subcompressa, HaLL. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, p. 28. August, 1882.

Corallum simple, turbinate, curved, somewhat flattened, exte-
rior with numerous sharp annulationsof growth; height of cor-
allum, forty millimeters; calyx thirty millimeters in diameter,
broadly oval; depth fifteen millimeters; sides abruptly de-
scending; a slightly convex area at the bottom fifteen millime-
ters in diameter; fossette commencing near the center and ex-
tending about half way to the anterior margin; lamelle about
sixty; nearly uniform in size at the margin; thickened and sub-
angular on the sides, becoming thinner and alternating; the
principal lamelle extend to within four millimeters of the cen-
ter, becoming much thickened for the last three millimeters; the
central portion of the calyx consists of a smooth, flat space eight
millimeters in diameter.

This species somewhat resembles Z. corrugata, but the lamellse
are much thicker at the margin of the cup, and more nearly
uniform in size; the central portion of the calyx is smooth,
and the lamellse are much thickened as they approach this area.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.
ZAPHRENTIS FOLIATA.

Plate 18, Figs. 10, 11.

Zaphrentis foliata, HaLL. Thirty-fifth Annual Report of the New York State Mu-
seum of Natural History, advance sheets, page 34. August, 1882.

Corallum simple, elongate, turbinate,curved; surface with fre-
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quent narrow undulations and occasional constrictions ; externaf
striations distinct; height of corrallum seventy millimeters; di-
ameter of calyx, twenty-five millimeters, depth, twenty milli-
meters; lamelle about seventy, nearly uniform in size and thick-
ened at the margin, alternating and thin below; the principal
lamelle fasciculate and extend to within a short distance of the
center, leaving a smooth concave space three millimeters in di-
ameter.

In a transverse section the corallum appears as if composed
of numerous thin invaginated lamine; in that respect it resem-
bles Cyathophyllum exfoliatum, but that species is much stronger
and coarser in appearance. .

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

ZAPHRENTIS PROFUNDA.
Plate 19, Fig. 1.

Zaphrentis profunda, Harr. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 31. August, 1882.
Corallum simple, elongate turbinate, curved; exterior with

numerous annulations; external striee fine, distinct; height of
corallum seventy millimeters; diameter of calyx twenty-five to
thirty-five millimeters; depth twenty-five to forty millimeters;
there is usually a flat space at the bottom of the calyx from
one-half to three-fourths the diameter of the corallum at that
point, but this feature is sometimes obsolete; number of lamel-
lee from one hundred to one hundred and ten, alternating in
size, thicknened at the margin, thin and sharp below ; the prin-
cipal lamellee extend to within five millimeters of the center,
coalescing with the tabule, and leaving a smooth, nearly flat
space of ten millimeters in diameter. The proportion of length
and diameter is variable; individuals with calices of the same
diameter vary in length from 85 to 80 millimeters.

Formation and Locality—Corniferous limestone; falls of the
Ohio.
ZAPHRENTIS ELEGANS.

Plate 19, Figs. 2-5.

Zaphrentis elegans, HarL. Thirty-fifth Annual Report of the New York State Mu-
seum of Natural History, advance sheets, page 37. August, 1882



288 REPORT OF STATE GEOLOGIST.

Corallum simple, turbinate, usually slightly compressed, acute
at the base, regularly expanding to the calyx; exterior with
concentric wrinkles and undulations, external striee distinct,
fourteen in the space of ten millimeters; when decorticated the
internal striee are usually broad, equal to one-half the number
of the lamellee; corallum usually about seventy millimeters in
height; diameter of calyx thirty millimeters; depth twenty
millimeters, sides abrupt, an oval space at the bottom smooth
or with the lamelle faintly indicated; fossette ‘usually dextral,
consisting of a deep elongate depression at the bottom of the
cup, but faintly indicated on the sides; number of lamell® from
eighty to ninety, alternating in size, thickened and sub-angular
at the margin, becoming very thin and fragile below.

This species may be distinguished from Z. profunda by its
compressed form, shallower calyx and finer lamelle; from
Z. nitida it differs in its compressed form, narrower flattened
space at the bottom of the calyx, and somewhat finer lamelle.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

ZAPHRENTIS PONDEROSA.
Plate 19, Fig. 7.

Zaphrentis pondcrooa, HaLL Thirty-fifth Annual Report of the New York State
Museum of Natural History. Advance sheets, p. 27. August, 1882,

Corallum simple, turbinate, curved and oblique; exterior
with strong rounded ridges, longitudinal striations obscure;
height of corallum, one hundred millimeters ; diameter of calyx,
forty-five millimeters; depth thirty-five millimeters, with a
rounded elevation of fifteen millimeters in diameter at the bot-
tom; number of lamelle ninety, nearly uniform in size, thick-
ened and rounded at the margin, alternating  below, and
becoming thin and sharp as they approach the center. A por-
tion of the lamell extend to the center, twisting and coales-
cing with the elevated portion of the tabule.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. .
ZAPHRENTIS NITIDA. .
Plate 19, Figs. 6, and Plate 20, Figs. 4-6.
Zaphrentis nitida, HAvLr. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 31. August, 1882.

Corallum simple, elongate-turbinate, straight or slightly
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curved; exterior with numerous sharp annulations and con-
strictions caused by intermittent growth; external striw, very
distinet; height of corallum eighty millimeters; diameter of
calyx thirty-five millimeters; depth twenty millimeters; some-
what campanulate; a space at the bottom from ten to fifteen
millimeters in diameter smooth, nearly flat; fossette consist-
ing of a deep pit, its continuation extending on the side, but
becoming obsolete before reaching the margin of the calyx;-
number of lamellee, from seventy-five to ninety; nearly uniform
in size; thickened and rounded at the margin, becoming thin
and alternating below; the principal lamell®e extend a short
distance on the tabule, coalescing with them, not twisted.

This species most nearly resembles Z. profunda, but is a more
solid form, and the calyx is not so deep.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

ZAPHRENTIS, SpIsea.
Plate 19, Figs. 8, 9.

Zaphrentis Spissa, HaLL.  Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 30. August, 1882,
Corallnm simple, abruptly turbinate, straight or slightly

curved ; height of corallum seventy millimeters; diameter of

calyx fifty millimeters; sides regularly concave; number of
lamellee 110, of uniform thickness, alternating in length, the
principal ones extending to the center, fasciculating, coalescing
and twisting; presenting a very irregular appearance; fossette
conspicuous, commencing a short distance from the center and
extending to the anterior margin.

Formation and Locality.—Corniferous limestone. Falls of the

Ohio.

ZAPHRENTIS TRISUTURA.
Piate 20, Rigs. 1-3.

Zaphrentis trisutura, HaLr. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 30. August, 1882,
Corallum simple, turbinate, quadrilateral, straight or slightly

curved ; longitudinal striee conspicuous; height fifty millime-

ters; diameter of calyx thirty-five millimeters; sides nearly
vertical or slightly convex space at the bottom twenty-five

19—GexoL.
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millimeters in diameter; fossette consisting of a deep depres-
sion at the sinistral margin of the tabulie ; number of lamelle
seventy, alternating in size, very thin and sharp on the sides of
the cup, adjacent lamellee coalescing and fasciculating, the
lamellee thus formed again fasciculate and extend to the center,
where they are twisted and elevated into a comparatively sharp
crest.

The quadrilateral form, convex tabule, deep fossette, and
fasciculated lamelle are characteristics by which this species
may be easily distinguished.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

ZAPHRENTIS DEFORMIS.

Plate 20, Figs. 9, 10.
Zaphrentis deformis, HALL. Thirty-fifth Annual Report of the New York State Mu-
seum of Natural History.

Corallum simple, sub-cylindrical, small, the attached portion
broad, expanding only. on one side of the apex, giving to the
corallum a very oblique growth; diameter essentially uniform
throughout the whole length; exterior with numerous oblique
wrinkles and annulations; longitudinal striations somewhat
obscure; when decorticated, the internal striee are broad and
smooth, seven in the space of ten millimeters; height of coral-
lum thirty-five millimeters; diameter of calyx fifteen millime-
ters; number of lamellee twenty-five to thirty, uniform in size,
extending nearly to the center, leaving a smooth flat space five
millimeters in diameter.

The great expansion on one side of the apex, the very oblique
annulations, and few lamelle, are characteristics by which this
species is easily distinguished.

Formation and Locality.—Corniferous limestone, Charlestown,
Indiana.

ZAPHRERTIS CYATHIFORMIS,
Plate 15, Fig. 19. Plate 16, Fig. 4.

Zaphrentis cyathiformis, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 27. August, 1882.
Corallum simple, turbinate, straight or curved, exterior with

gentle undulations, comparatively smooth; longitudinal stria-
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tions distinct; height of corallum fifty millimeters; base at-
tenuate; diameter of calyx twenty-five millimeters; depth
twenty millimeters, sides abruptly descending, a flat area at the
bottom fifteen millimeters in diameter, fossette extending from
the flat space to the sinistral margin; number of lamelle, cighty,
alternating in size, thickened near the margin, becoming sharp
on the sides.

Formation and ILocality. Corniferous limestone, Falls of the
Ohio.

Z APHRENTIS CONCAVA.
Plate 21, Fig. 6.

Zaphrentis concava, HALL. Thirty-fifth Annual Report of the New York State Mu-

seum of Natural History, advance sheets, page 35. August, 1882.

Corallum simple, turbinate, regularly curved; height twenty-
five millimeters; diameter of calyx twenty millimeters; depth
ten millimeters; the sides descend abruptly to within four milli-
meters of the center, where there is a narrow elevation surround-
ing an abrupt concavity of five millimeters in diameter; fossette
narrow and deep, indenting the margin of the concave area
and extending to the anterior margin of the calyx; number of
lamelle, seventy, alternating in size, a few extending to the
center; tabule concave in the center, outer portion bending
abruptly downward, intermediate portion convex.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

ZAPHRENTIS UNDATA.
Ptate 20, Figs. 7, 8. Plate 25, Fig. 1.

Zaphrentis undata, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 33. August, 1882.
Corallum simple, elongate turbinate, gradually and regularly,

or abruptly curving, so that one portion is at right angles to

the other; exterior with strong regular annulations and numer-
ous moderately strong concentric striee; tabule usually flat,
curving downward toward the margin, and extending nearly

the entire diameter 6f the corallum; number of lamelle, 120,

the smaller ones rudimentary. The exterior of this species so

closely resembles that of Heliophyllum annulatum,that from the



292 REPORT OF STATE GEOLOGIST.

external characters alone it would be difficult to distinguish
them; internally, however, they have not the least resemblance
to each other.

Formation and Localities.—Corniferous limestone, Falls of the
Ohio, and Clark county, Indiana.

ZAPHRENTIS HERZERI.
Plate 21, Figs. 7, 8, 9.

Zaphrentis herseri, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 35. August, 1882.

Corallum simple, turbinate, straight or curved; the anterior
side is frequently flattened in young specimens; hase acute,
regularly expanding to the calyx; exterior with numerous
rounded annulations and concentric striee; external strie ob-
scure in all the specimens observed; height sometimes forty
millimeters, but usually thirty millimeters; diameter of the
calyx from fifteen to twenty millimeters; depth from ten to
fifteen millimeters; more or less oval; usually flattened near
the margin, then abruptly sloping to the center; fossette nar-
row, extending from the center nearly to the anterior margin;
number of lamellee from sixty to seventy, alternating in size,
the smaller ones not more than five millimeters in length; the
larger lamellee extend to the center of the cup, not twisted or
elevated.

This species has been included with Heliophyllum exiguum,by
Dr. C. Rominger, (Geological Survey of Michigan), but the
form is different, and there are no traces of heliophylloid struc-
ture. It may be distinguished from Z. ungula by its less com-
pressed form and the different character of the center of the
calyx.

Formation and Locality.—Corniferous limestone, Louisville,
Kentucky.

ZAPHRENTIS PLANIMA.

Plate 21, Fig. 15.

Zaphrentis planima, HavL. Thirty-fifth Annual Report of the New York State
 Museum of Natural History, advance sheets, page 29. August, 1882.

Corallum simple, turbinate, straight ; exterior with undula-
tions of growth; height of corallom sixty millimeters; diame-
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ter of calyx thirty millimeters; depth fifteen millimeters; sides,
nearly vertical; a flat and smooth area at the bottom, fifteen
millimeters in diameter, the fossette consisting of a deep de-
pression at the anterior margin of this area; number of la-
mellee from eighty-five to ninety, of nearly uniform thickness,
alternating in length; the principal ones faintly indicated on
the outer portion of the flat area, sometimes continuing to
the center. In one specimen the bottom of the cup is marked
by a ridge continued from the fossette.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

ZAPHRENTIS DUPLICATA.
" Plate 21, Fig. 8. .

Zaphrentis duplicata, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 32. August, 1882.
Corallum simple, turbinate, attenuate below, straight or

slightly curved; exterior with low rounded ridges of growth;
external strie fine, distinct; height of corallum forty-five mil-
limeters; diameter of calyx thirty millimeters; depth fifteen -
millimeters; sides nearly vertical, a flat area at the bottom
twenty millimeters in diameter; fossette deep and narrow,
commencing near the center and extending to the anterior
margin; number of lamellee 110, thickened and rounded near
the margin of the cup, extending a short distance on the flat-
tened area at the bottom; the alternate lamelle coalesce with the
others, the lamellee thus formed fasciculate and coalesce, con-
tinuing to the center, where they appear as low tortuous ridges;
the tabule at the center are elevated, the outer portion bending
downward. Thisspecies can be distingnished from Z. frequentata
by its finer lamellee which are thickened and coalescing at the
center, and by the narrow fossette.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

\ J

ZAPHRENTIS CALCARIFORMIS.

Plate 21, Fig. 10,11.

Zaphrentis caleariformis, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advauce sheets, p. 33. August, 1882.

Corallum simple, narrowly‘turbinate,Aregu]arly curved ; di-
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ameter of calices in individuals of the same height, varying from
ten to fifteen millimeters; height 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 lamell® extend to the mar-
gin; coalescing and forming vertical walls; number of lamells
fifty, alternating in size; at a distance of two millimeters from
the margin the smaller lamelle coalesce with the others.

This species is easily distinguished by the deep, narrow fos-
sette situate on the posterior side, and the regular coalescing of
the lamellse near the margin.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

[ ]
ZAPHRENTIS OVALIS.

Plate 23, Fig. 1.
Zaphrentis ovalis, HaLL. Thirty-fifth Annual Report of the New York State Mu-

seum of Natural History, advance sheets, page 29. August, 1882

Corallum simple, turbinate, straight or curved, slightly com-
pressed; exterior with numerous constrictions caused by inter-
mittent growth; height fifty millimeters; diameter of calyx,
twenty-five millimeters; depth ten millimeters; sides nearly
vertical, a flat area at the bottom fifteen millimeters in diam-
eter; fossette consisting of a deep depression at the dextral
margin of the flattened area; number of lamelle seventy-
five, uniform in size, extending a short distance upon the tab-
ule, and coalescing with them, becoming obsolete, and leaving
a smooth area thirteen millimeters in diameter.

Though not observed in the individuals examined, it may
prove that, at the margin of the cup, when entire, there are
small rudimentary lamelle, in which case the number given
above would be increased.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. :

ZAPHRENTIS CONVOLUTA.
Plate 22, Fig. 2.

Zaphrentie convoluta, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 37. August, 1882,

Corallum simple, turbinate, straight or regularly curved,
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acute at the base, regularly expanding to the calyx, slightly
compressed, oblique; decorticated specimens appearing some-
what smooth ; internal stri®e not prominent; height of corallum
seventy millimeters; diameter of calyx forty millimeters;
depth twenty-five millimeters; a central area, twelve millime-
ters in diameter, flat and smooth; number of lamelle 100, alter-
nating in size, the smaller ones about fifteen millimeters Jong;
usually from two to four adjacent principal lamellee coalesce
and fasciculate, becoming twisted and extending to within six
millimeters of the center; fossette obscure or obsolete.

This species may be recognized by the conspicuous coalescing
and fasciculating of the lamelle, and their decidedly twisted
appearance after coalescing.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. )

ZAPHRENTIS COMPRESSA.
Plate 21, Figs. 4,5. Plate 22, Fig. b.
Zaphrentis compressa, ROMINGER. Fossil Corals, 1876, page 151, plate 53.

Corallum broadly turbinate, straight or very slightly curved,
flattened, acute at the base, rapidly and regularly expanding;-
exterior with numerous, rounded, irregular annulations; exter-
nal costee, in well preserved specimens, prominent. Height of
corallum one hundred millimeters; calyx oval, length seventy-
five millimeters; width forty millimeters; sides, nearly verti-
cal, leaving at the bottom a concave area about forty-five
millimeters in length, and twenty millimeters in width; fos-
sette, dextral, consisting of a deep oval pit or depression &
little to the right of the center, and continuing to the mar-
gin of the concavity at the bottom of the calyx. A broad
groove extends from the fossette to the sinistral margin at
the bottom ; on the sides of the calyx the fossette is obsolete;
number of lamelle 190, broadly angular at the margin of the
calyx, and nearly equal in size, alternating.on the sides; the
smaller lamellee extend to the flattened space at the bottom;
the principal lamelle extend to the fossette and continuing
groove, slightly twisted.

This species closely resembles Z. ungula in general appear-
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ance, but is much larger, the fossette is always dextral and
obsolete on the sides, while in Z. ungula it is anterior and con-
tinues from the center to the margin.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

ZAPHRENTIS UNGULA.

Plate 23, Figs. 2, 3, 4.
Zaphrentis ungula, ROMINGER. Fossil Corals, 1876, page 151, plate 53.

Corallum broadly turbinate, flattened, acute at the base, reg-
ularly and rapidly expanding; exterior with sharp constric-
tions; external costse obscure; corallum slightly and regularly
curved ; posterior portion regularly rounded, anterior nearly
flat; height thirty millimeters; calyx, thirty millimeters in
length ; width, twenty millimeters; flat or gently sloping for
three or four millimeters from the margin, then regularly and
abruptly descending, leaving at thé bottom a small flattened
area, along the middle of which is a groove at right angles to
the fossette, which commences at the center and continues to
the anterior margin; on the flattened area at the bottom it
is much more conspicious than on the sides, where there is
usually one lamellse along the middle of the fossette; number
of lamelle eighty, at the margin thickened and of uniform size,
becoming very thin, and alternating in size below; the princi-
pal lamellee continue to the groove along the bottom of the
calyx, and are slightly twisted.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. Indiana and Kentucky.

-

ZAPHRENTIS CONIGERA.
(See under CLISIOPHYLLUM CONIGERUM.)

ZAPHRENTIS FUSIFORMIS.
Plate 21, Figs. 12, 13.
Zaphrentis fusiformis, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 29. August, 1882.
Corallum simple, turbinate, very slightly curved, a little com-
pressed, upper portion usually constricted ; exterior with slight
undulations of growth; height twenty millimeters; diameter
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twelve millimeters at a distance of ten millimeters from the
base; diameter of calyx eight millimeters; depth five milli-
meters; at the bottom of the calyx a slightly concave space,
three millimeters in diameter; fossette narrow, conspicuous,
reaching from near the center to the anterior margin; number
of lamell sixty, alternating in size, the smaller ones scarcely
more than rudimentary, the principal lamelle extend to the
concave area at the bottom of the calyx and terminate abruptly.

This species is easily recognized by its small size, constricted
calyx, and the peculiar appearance of the center.

Formation and Locality.—Corniferous limestone, near Louis-
ville, Kentucky.

CYATHOPHYLLUM, Goldfuss.

CYATHOPHYLLUM VESICULATUM.
Plate 23, Fig. 6.

Cyathophyllum vesiculatum, HarL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 41. August, 1882.
Corallum simple, elongate turbinate, attenuate below, curved,

regularly expanding to the calyx; exterior with gentle undula-
tions of growth; height thirty-five millimeters; diameter of
calyx twenty millimeters; depth fifteen millimeters; sides
regularly sloping to the center; number of lamell® sixty,
slightly alternating in size, very thin; the principal lamelle
extend to the center of the calyx, not twisted. The inter-lam-
ellar cysts are small, but very distinct. This character gives to
the corallum somewhat the appearance of a Cystiphyllum.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

.

CYATHOPHYLLUM ARCTIFOSSA.
Plate 24, Figs. 1, 2.

Cyathophyllum aretifossa, HaLL, Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 40. August, 1882.
Corallum simple, turbinate, straight or curved; sometimes

regularly expanding from a conical apex; at other times the

diameter at the base is greater than at a short distance above;
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exterior with concentric wrinkles and moderately prominent
annulations; height of corallum eighty millimeters; calyx
broadly campanulate, having a diameter of fifty millimeters
and a depth of twenty-five millimeters; fossette deep, narrow,
commencing about eight millimeters from the center and con-
tinuing to the anterior margin; number of lamellee 120. nearly
uniform in thickness, alternating in length; the larger ones, as
they approach the bottom, fasciculate, a few continue to the
center, coalescing with the tabule.

Formation and Locality—Corniferous limestone, Falls of the
Ohio.

CYATHOPHYLLUM DEPRESSUM.

Plate 24, Figs. 3, 4.

Cvyathophyllum depressum, HaLL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 40. August, 1882.

Corallum simple, turbinate, straight or slightly curved, exte-
rior with annulations and undulations of growth, and very
prominent longitudinal strie, of which there are eight in the
space of ten millimeters; height of corallum, eighty millime-
ters, regularly expanding; diameter of calyx forty millimeters;
depth of anterior side thirty-five millimeters; sides parallel
with the exterior wall; a flat area at the bottom twenty milli-
meters in diameter, with a deep depression in the center. The
fossette consists of a deep depression sinistral to the center, its
continuation on the side is obscurely indicated ; number of la-
mellee from eighty to ninety, alternating in size, the smaller
ones very thin, extending to the flattened space at the bottom
of the calyx; the larger lamell:e fasciculate and extend to the
center, where they are slightly twisted; the interlamellar cysts
are prominent, elongate, sometimes obscuring the smaller la-
mellee.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.
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CYATHOPHYLLUM IMPOSITUM.
Plate 23, Fig. 7.

Cyathophyllum impositum, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 40. August, 1882.

Corallum simple, turbinate, straight or slightly curved, grad-
ually expanding; exterior with frequent sharp constrictions
caused by intermittent growth, giving the appearance of a
series of invaginated calices; external striee conspicuous; height
of corallum eighty millimeters; diameter of the calyx forty
millimeters; depth thirty millimeters; sides regularly sloping
to the center; a narrow fossette both on the anterior and pos-
terior sides, connected by a shallow depression; number of
lamellee from 100 to 110, alternating in size, somewhat thick-
ened near the margin, very thin and sharp on the sides of the
calyx; principal lamelle extending to the depression at the
bottom of the calyx; on the sides of the lamelle, at right
angles to the margin, are numerous rounded strise, sometimes
projecting beyond the margins and forming denticulations, but
usually causing the margin to appear obscurely crenulated.

The striee have the same direction as thosc of Heliophyllum,
but they are not sufliciently distinct or continuous to place the
species under that genus.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

CLISIOPHYLLUM, Dana.

The .fo]lowing species possesses the internal structure of
Clisiophyllum according to the original figure of Pref. Dana,
and as recognized by Mr. James Thomson, of Edinburgh, in his
late publications.

CLISIOPHYLLUM CONIGERUM.
Plate 22, Figs. 3, 4.
Zaphrentis conigera, ROMINGER. Fossil corals, 1876, page 149, plate 40.

Corallum turbinate or sub-cylindrical, varying in size and
proportion; some specimens have a length of three hundred
millimeters, and a diameter at the calyx of forty millimeters,



300 . REPORT OF STATE GEOLOGIST.

not increasing for half the length; other individuals of one
hundred and fifty millimeters in length have a diameter at the
calyx of seventy to eighty millimeters; in some specimens the
surface has sharp, narrow constrictions at regular intervals,
giving a somewhat invaginated aspect; while in others there
are prominent annulations at irregular distances; calyx cir-
cular, depth from fifteen to thirty millimeters, sides abruptly
descending ; at the bottom a conical elevation with broad base,
varying in height from ten to fifteen millimeters, or more;
number of lamellee 104, in a calyx of thirty millimeters in
diameter; strongly alternating in size, principal ones very thin
and prominent, extending to the cone at the bottom, where
they are spirally twisted and frequently fasciculating.

Formation and Locality. —Corniferous limestone, Falls of the
Ohio, and Clark county, Indiana.

Genus ACROPHYLhUM, Thomson & Nicholson.

Messrs. Thomson and Nicholson have proposed a new genus,
Acrophyllum, founded upon Clisiophyllum Oneidaense, of Billings,
which is very properly separated from Clisiophyllum as possess-
ing characters quite uunlike the typical species of that genus.

In our specimens the tabule are strong and well defined,
becoming gradually or abruptly elevated as they approach the
center. This feature depending in some measure, apparently,
upon the external form of the coral, the central portion being
usually abruptly conical. There are, however, specimens where
the calix is nearly flat or but slightly elevated in the center.
The septa are numerous and well developed, coalescing and
curving as they reach the tabule; forming prominent, tortuous
. ridges on the central elevated portion, and becoming compli-
cated with the tabule to form the conspicuous central promin-
ence, which under some conditions assumes the character of a
solid central axis.

The general structure of the coral is similar to Zaphrentis,
except for the prominent central elevation of the tabule.
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ACROPHYLLUM ONEIDAENSE.
Figs. 1, 2, Page 302,

Clmophyllum oneidaense, BiLLING8. Canadian Journal, page 128, 1859.
“ RoMINGER. Fossil Corals, 1876.

Corallum simple, turbinate or sub-cylindrical, straight or
curved. Examples are extremely variable, some being short and
broadly turbinate; one has a height of sixty millimeters and a
diameter at the calyx of fifty millimeters, rapidly expand-
ing from an acute base; while another specimen has a height
of more than three hundred millimeters and a diameter of only
fifty millimeters, the greater part of its length not increasing
in diameter; many individuals are somewhat compressed, but
this may have resulted from accident; the exterior has numer-
ous constrictions, caused by intermittent growth, and often
exhibits an invaginated appearance; external costee on well
preserved specimens, prominent, twelve to fourteen in the space
of ten millimeters; often (especially near the base), there are
numerous small conical or spiniform nodes. The sides of the
calyx are nearly vertical, leaving an area at the bottom almost
equal to one-half the width of the calyx, in the center of which
is a prominent elevation, varying in height from ten to fifteen
millimeters, the width of the base about equal to the height;
this projection is caused by the elevation of the tabule. The
number of lamelle in a calyx forty-five millimeters in diameter
is two hundred, alternating in size, the smaller ones, being
merely rudimentary, are confined to the margin of the calyx
and are often obsolete. The principal lamelle are very thin
and prominent, extending nearly to the base of the central
elevation, fasciculating; and the thickened lamellse thus formed
extend to the apex of the cone; fossette reaching from the base
of the elevation to the margin of the calyx, being much more
conspicuous on the flat area at the bottom than on the sides;
position variable.

This species can always be easily recognized by the exterior
alone, which has some resemblance to Blothrophyllum decorti-
catum.
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The following figures illustrate the interior characters of the
species as presented in two weathered specimens: Fig. 1is a
turbinate form, showing a portion of the calyx with the tabule,
in the lateral portions gradually rising towards the center.
Fig. 2 is a weathered fragment of a nearly cylindrical form,
showing the abrupt and extreme elevation of the tabule
towards the center. The axis in this case is essentially solid,
owing to the compactness of the tissue formed by the tabulse
and lamellee conjoined; to which possibly the infiltration of
mineral matter may have contributed.

These figures likewise illustrate the extreme variation of ex-
ternal form which prevails in this species.

Fig. 1. Fig. 2.

Formation and Locality—Corniferous limestone, Falls of the
Ohio.
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DIPHYPHYLLUM, Lonsdale.

DIPHYPHYLLUM APERTUM.
Plate 27, Fig. 6, and Plate 28, Figs. 4, 5.

Diphyphyllum apertum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 54. August, 1882.
Corallum simple, sub-cylindrical, straight or curved, gradu-

ally or more rapidly expanding; wheun decorticated it presents

a distinct invaginated appearance; length of one individual,

sixty millimeters; calyx campanulate; diameter twenty milli-

meters; depth ten millimeters; number of lamellee from sixty

to seventy, of nearly uniform size at the margin, alternating
below ; the principal lamell®e extend to the vertical internal

wall; denticulations prominent, ten in the space of five milli-

meters; inclosed internal area oval or horse-shoe shape, from

four to six millimeters in diameter; anterior side indented by a

decp, narrow fossette.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

. DIPHYPHYLLUM ADNATUM.
Plate 27, Figs. 7, 8. .

Diphyphyllum adnatum, HALL. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, p. 54. August, 1882.

Corallum sub-cylindrical, simple or compound, increasing by
lateral gemmation, frequently in contact for their entire length;
exterior with very regular annulations and concentric strise ;
longitudinal strire distinct; diameter varying from twelve to
twenty millimeters; calyx campanulate; depth about ten mil-
limeters; number of lamelle, fifty ; uniform in thickness, alter-
nate lamellee continuing to the inner wall; the space inclosed
by the vertical wall is three millimeters in diameter.

Formation and Locality.—Corniferous limestone, Falls of the

" Ohio.

DIPBYPHYLLUM TUMIDULUM.
Plate 17, Figs, 3,4.

Diphyphyllum tumidulum, HaLL. Thirty-fifth Anoual Report of the New York
State Museum of Natural History, advance sheets, p. 55. August, 1882.
Corallum small, simple, increasing by calicular gemmation;

length, fifteen millimeters, or less; diameter from three to four
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millimeters for about one-half the length, then abruptly ex-
panding ; diameter of the calyx from seven to ten milliineters;
depth five millimeters ; number of lamelle fifty, alternating in
size ; denticulations prominent; the inclosed internal area is
one millimeter in diameter.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

CYSTIPHYLLUM, Lonsdale.

CYSTIPHYLLUM LATIRADIUM.
Plate 28, Figs. 8, 9.

Cystiphyllum latiradium, HaLL. Thirty-fiith Annual Report of the New York State
Museum of Natural History, advance sheets, page 57. August, 1882,
Corallum simple, turbinate, straight or slightly curved,

rapidly expanding; exterior with gentle undulations and sharp

constrictions; when decorticated it presents a very distinctly
invaginated appearance; height of corallum sixty millimeters;
calyx broadly campanulate; diameter sixty millimeters; depth

twenty millimeters; a flat space at the bottom, about ten milli-

meters in diameter, occupied by large cysts; near the margin

are broad, gently rounded, rudimentary lamellee of nearly uni-
form size, six or seven in the space of fifteen millimeters; the
cysts first appear at about fifteen millimeters from the margin,
becoming larger as they approach the center; the broad plica-
tions either end abruptly or are continued on the cysts as fine
interrupted striee. In a transverse section the corallum ap-
pears to be formed of thin superimposed laminee.

In the manner of growth and appearance near the margin,
this species is very similar to a CHONOPHYLLUM.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

BLOTHROPHYLLUM, Billings.

BLOTHROPHYLLUM PROMISSUM.
Plate 27, Fig. 9, and Plate 28, Figs. 8, 7.

Blothrophyllum promissum, HaLL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 45. August, 1882,

Corallum simple, cylindrical, elongate ; diameter from fifteen
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to twenty-five millimeters; number of lamellee seventy, alter-
nating in size; at the bottom of the calyx is a flat area, either
smooth or with the lamellee but faintly indicated.

In the decorticated condition in which this species and B.
sinuosum occur, it is not possible to separate them by external
characters, but in the one species the calyx has the lamelle ex-
tending nearly to the center, abruptly ending and the extremi-
ties twisted ; the other, B. promissum, has a broad, smooth space
at the bottom of the calyx, and the lamell® not twisted. These
characters are distinctive. ‘

HELIOPHYLLUM, Hall.

HELIOPHYLLUM ALTERNATUM.
Plate 24, Fig. 5, 6.

Heliophyllum alternatum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 45. August, 1883.
Corallum simple, turbinate, usunally straight; height forty-

five millimeters; diameter of calyx thirty-five millimeters;

depth twenty millimeters; sides nearly vertical, bottom flat;
number of lamelle, from seventy to eighty, alternating in size,
the larger ones very prominent, extending nearly to the center
of the cup, coalescing and forming small, irregular, central ele-
vations; at the margin of the calyx the lamelle are thick and
rounded, growing thinner as they approach the bottom; den-
ticulations of the lamellee prominent, appearing as spinules, six
in the space of five millimeters. This species may be distin-
guished by the difference in the size of the lamell®, and the
nearly vertical sides of the calyx.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

HELIOPHYLLUM INFUNDIBULUM.

. Plate 23, Fig. 8, and Plate 24, Fig. 7.
Heliophyllum infundibulum, Harr. Thirty-fifth Annual Report of the New York

State Museum of Natural History.

Corallum turbinate, straight or curved ; exterior with gentle
undulations of growth and fine concentric striw, sometimes
sharply constricted by intermittent growth; diameter varying

20—GERoL.
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in individuals of the same height from fifteen to twenty-five
millimeters; diameter of calyx twenty-five millimeters, depth
fifteen millimeters, regularly and gently concave from the mar-
gin to the center; the form of the calyx is a short, inverted
cone; number of lamellee from seventy to eighty, sometimes
uniform iun size, at other times alternating ; the larger lamellse
continue to the center, slightly twisted; denticulations fine;
no fossette.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

HELIOPHYLLUM INVAGINATUM.
Plate 28, Fig. 1.

Heliophyllum invaginatum, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 47. August, 1882.
Corallum elongate, gradually expanding; when decorticated

it has the appearance of consisting of a series of invaginated

calices; height of a full grown specimen, thirteen centimeters;
diameter of calyx fifty millimeters; depth thirty millimeters;
when the lamellee are perfect the calyx is somewhat campanu-
late, when broken away the sides of the calyx are more nearly
vertical, and the bottom is flat or elevated at the center; num-
ber of lamelle ninety; of nearly uniform size at the margin,
alternating on the sides, the principal lamellse extending to the
center, are flexuous or slightly twisted, very thin and promi-

nent, from five to seven denticulations in the space of five mil-

limeters, extending to within forty millimeters of the center of

the calyx.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.
HELIOPHYLLUM SCYPHULUS.
Plate 26, Fig. 5, and Plate 28, Figs. 2, 3.
Heliophyllum Mhdm Havrr. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, p. 51. August, 1882.

Corallum simple, turbinate, regularly curved; surfuce with
frequent narrow annulations of growth and fine striations,
sometimes with comparatively broad undulations. The greater
portion of specimens observed are from twenty to twenty-five
millimeters in height; diameter of calyx about equal to the
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height; depth fifteen millimeters; a flat or slightly convex
area at the bottom of the calyx when the lamells are perfect;
fossette situated anteriorly, not extending to the margin; num-
ber of lamelle sixty; uniform in size at the margin, alternating
below, the larger ones extending to the center, slightly twisted ;
occagionally one or more extending from margin to margin;
center of tabule flat, the outer portion bending abruptly down-
ward; from three to five denticulations in the space of five
millimeters, at a distance from the margin very prominent and
spiniform.

This species differs from H. Halli in the form of the calyx,
thinner lamelle, and more distant denticulation. ‘

Formation and Locality.—Corniferous limestone, Falls of the

Ohio. ' .

HELIOPHYLLUM TENUIMURALE.
Plate 27, Figs. 2, 3. _
Heliophyllum tenuimurale, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 51. August, 1882,

Corallum simple, turbinate, curved, usually decorticated, in-
ternal costee prominent; height of corallum thirty millimeters;
diameter of calyx twenty-five millimeters; depth fifteen milli-
meters; sides abruptly sloping, leaving at the bottom a convex
area ten millimeters in diameter; fossette extending from near
the center to the anterior margin of the calyx; a depression
extends from the fossette across the elevation at the bottom of
the calyx, connecting with a rudimentary fossette on the pos-
terior side; number of lamelle, ninety, alternating in size, the
‘smaller ones rudimentary; the larger lamelle extend to the
center of the calyx, where they are elevated and twisted; seven
or eight denticulations in the space of five millimeters.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

HELIOPHYLLUM ANNULATUM.
Plate 23, Fig. 12, and Plate 25, Figs. 2, 3.

Heliophyllum annulatum, HALL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 48, August, 1882.

Corallum simple, elongate, gradually expanding, usually com-
pressed ; exterior with prominent rounded or sub-angular an-
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nulations of growth, which are sometimes at regular distances
apart, also concentric wrinkles and fine striations; longitudinal
striee distinct; number of lamellee from sixty to seventy-five;
height of corallum from one hundred to one hundred and fifty
millimeters, or more ; often extremely attenuate, and flattened
from compression. In many examples the exterior does not
well exhibit the generic characters, but longitudinal sections

show the heliophylloid structure.

Formation and Locality.—Corniferous limestone, Scott and
Clark counties, Indiana, and Young’s farm, Erie county, New
York. .

HELIOPHYLLUM COMPACTUM.

Plate 25, Fig. 5. .

Heliophyllum mmp:u:tum, Haun. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 48. August, 1882.
Corallum small, sub-cylindrical or elongate turbinate, straight

or slightly curved, gradually expanding; exterior with broad

undulations of growth, concentric wrinkles and fine striations;

height of corallum fifty millimeters; diameter of calyx twenty .

millimeters; depth fifteen millimeters; sides nearly vertical,.

abruptly expanding near the margin; a flat area at the bottom
of the calyx eight millimeters in diameter; number of lamelle,
seventy, nearly uniform in size at the margin of the calyx,
alternating on the sides; the principal lamellee extend on the

flattened area at the bottom, abruptly coalescing with the tab-

ulee, leaving a smooth space five millimeters in diameter; den-
ticulations fine, ten in the space of five millimeters; no fossette.
The tabule are nearly flat at the middle, bending abruptly
downward near their outer margins.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

HELIOPHYLLUM DISTANS.
Plate 26, Figs. 1, 2.

Heliophyllum distans, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 50. August, 1882.

Corallum simple, turbinate, straight or curved ; height forty-
five millimeters; diameter of calyx forty-five millimeters, depth
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twenty millimeters; the walls of the calyx, for a space of eight
millimeters from the margin are flat, then abruptly descending;
at the center an area fifteen millimeters in diameter is gently
convex; number of lamell®e seventy, of uniform size at the
margin, alternating below ; the principal lamelle extend nearly
to the center of the calyx; denticulations thin, three in the
space of five millimeters.

In general form and appearance this species is similar to .
Halli, but the lamelle are much thinner, and the denticulations
are at a greater distance apart, there being in that one six in
an equal space occupied by three in this species.

Formation and Locality.—Corniferous limestone, Falls of the

Ohio.

HELIOPHYLLUM INCRASSATUM.
Plate 26, Figs. 3, 4.

Helivphyllum incrassatum, HaLL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 46. August, 1882.
Corallum simple, turbinate; height forty millimeters; diam-

eter of calyx thirty millimeters; depth fifteen millimeters;

sides near the margin flat or rounded, then quite abruptly des-
cending, a flat areca at the bottom ten millimeters in diameter;
fossette conspicuous; number of lamelle fifty-six, alternating
in size, the smaller ones about one-third the thickness of the
others; the greater portiom of the lamelle extend only to the
flat space at the bottom of the calyx, from that point about fif-
teen are very much thickened and extend to the center, straight

_ or slightly flexuous; denticulations moderately prominent, from

8ix to eight in the space of five millimeters; near the margin

they are wide, and become narrow and spiniform below.
Formation and Locality.—Corniferous limestone, Falls of the
Ohio.

HELIOPHYLLUM FECUNDUM.
Plate 26, Fig. 6, and Plate 27, Figs. 4, b.

Heliophyllum fecundum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 49. August, 1882. '
Corallum small, increasing by calicular gemmation, some-

times connected for nearly their entire length; height of a

mature individual sixty-five millimeters; diameter of calyx



310 REPORT OF S8TATE GEOLOGIST.

thirteen millimeters; for a distance of four millimeters from

the margin the walls of the cup are nearly flat, then abruptly

descending to a smooth area, four millimeters in diameter at the
bottom; number of lamelle, seventy, of uniform size, extend-
ing to the flat space at the bottom of the calyx; denticulations
minute, no fossette. From one calyx, only twelve millimeters
in diameter, proceed five buds.

This species is easily distinguished from H. gemmatum by its
smaller size and difterent form of calyx.

Formation and Locality. Corniferous limestone, Falls of the

Ohio.

IIELIOPHYLLUM GEMMATUM.
Plute 26, Fig. 12.

Heliophyllum gemmatum, HaLL. Thirty-fifth Aunual Report of the New York State
Museum of Natural History, advance sheets, page 49. August, 1882,
Corallum rapidly increasing in numbers by calicular gem-

mation; height usually from twenty-five to thirty millimeters ;

diameter of calyx twenty millimeters; depth ten millimeters;
gides regularly sloping; a flat and smooth area at the bottom.
of the calyx threc millimeters in diameter; number of lamel-
lee seventy ; sometinies uniform in size, sometimes alternating,
extending to the flat space at the center of the calyx; denticu-
lations minute; sixteen in the space of five millimeters; fos-
sette small.

In nearly all the specimens seen there are three to five buds
growing from the parent corallum.

Formation and Locality.—Coruiferous limestone, Falls of the

Ohio.

HELIOPHYLLUM ACUMINATUM.
Plate 26, Fig. 11.

Heliophyllum acuminatum, HALL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheels, page 46. August, 1832,
Corallum simple, turbinate, regularly, curved, length of an-

terior side fifty millimeters; of posterior side twenty-tive mil-

limeters; diameter of calyx forty millimeters; depth thirty

millimeters; a depressed convex space at the bottom twenty-
five millimeters in diameter; fossette conspicuous, extending
from the convex space at the bottom to the anterior margin;
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number of lamellse eighty, alternating in size, margins broadly
angular; the larger lamellee extend upon the tabule, but do
not reach the center; denticulations very prominent, sometimes
extending nearly one millimeter beyond the margins of the
lamelle, from three to four in the space of five millimeters.

Formation and Locality.—Corniferous limestone, Ontario.

HELIOPHYLLUM SORDIDUM.
«  Plate 28, Figs. 9, 10.

Heliophyllum sordidum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, p. 52. August, 1882.
Corallum small, simple, turbinate, height from fifteen to

twenty millimeters; diameter of calyx equal to the height.

Numerous individuals of this species have been observed, but

they are invariably decorticated and the margins of the calyx

are broken away, so that the true form can not be accurately
determined ; a conspicuous fossette extends from near the center
to the anterior margin; frequently along the middle of the fos-
sette there is a prominent lamellee; number of lamelle from
eighty to ninety, alternating in size, the larger ones thick, coal-
escing, fasciculating, and extending to the center, where they
are twisted. Owing to the breaking away of the lamelle near
the margin, the denticulations seldom appear.

This is easily recognized as a HEeLropHYLLUM from the char-
acter of the internal costee.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. :

HELIOP!IYLLUM CORNICULUM.
Piate 23, Fig. 9.

Caryophylla cornicula, LESUEUR. 1820.

Zaphrentis phrygia, RAFINESQUE & CLIFFORD. 1820.

Caninia punctata, D'OrRBIGNY. 1860,

COyathophyllum ammonis, delitatum and comtum, DECasTELNAU. Terr. Sil. de I'Amer.
du Nord. P, xxi, F. 1-3.

Zaphrentia cornicula, Epwarps & Haiue. Pal. Foss. des Terr. Pal., Pl. vi, F. 1.

Cyathophyllum corniculum, RoMiNGER. Foseil corals, 1876.

Corallum simple, turbinate, regularly curved, acute at the
base, rapidly expanding; exterior with shallow constrictions;
the surface usually comparatively smooth; on well preserved
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specimens the costse are prominent; height usually from thirty
to thirty-five millimeters, diameter from twenty to twenty-
five millimeters, though examples have been found seventy mil-
limeters in height and forty-five millimeters in diameter; one
calyx of twenty-five millimeters diameter has a depth of fifteen
millimeters; the sides descend regularly and abruptly, leaving
at the bottom a flattened area about fifteen millimeters in di-
ameter; fossette commencing just posterior to the center and
continuing to the posterior margin, mueh more prominent on
the bottom of the calyx than on the sides; number of lamelle,
seventy, alternating in size; the smaller lamell® extend to the
flattened area at the bottom of the calyx; the larger lamelle
continue to the center, slightly twisted; from six to eight den-
ticulations in the space of five millimeters; near the margins of
the cup they are thin and somewhat obscure, on the sides they
are very prominent and spiniform. This species is very common,
and found in New York and Canada, in Indiana, Ohio and
other Western States. Although usually placed in the genus
Zaphrentis, this form presents the characteristics of the genus
Heliophyllum.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio, and various other localities.

HELIOPHYLLUM NETTELROTHI.
Plate 26, Fig, 8.

Heliophyllum neitelrothi, HaLL. Thirty-fifth Annual Report .of the New York State
Museum of Natural History, advance sheets, page 61. Auguet, 1882
Corallum simple, elongate turbinate, regularly or irregularly

curved. The numerous specimens observed are decorticated.

The internal structure is as follows: A central area is occu-

picd by the flat portion of the tabule; the tabulse turn upward,

and for a distance of ten or fifteen millimeters are nearly ver-
tical, forming a cylindrical cavity, then turn outward and down-
ward ; in one example the flat portion of the tabule is eight
millimeters in diameter; a space of thirty millimeters in diam-
eter is occupied by the tabule and lamelle without interme-

diate structure; then occur small intermediate cysts, having a

direction toward the margin, and the heliophylloid rays, having
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a direction toward the center. The outer area consists of a se-
ries of the projecting margins of the invaginated calices, the la-
melle of which have, on their sides and margins, prominent
rays and denticulations, but no vescicles. A calyx of forty
millimeters in diameter slopes abruptly to the depth of fifteen
millimeters; it is then flat for a distance of eight millimeters,
then turns abruptly downward and continues vertically for a
distance of about thirty millimeters; transverse section (of the
latter portion) usually oval; number of lamelle from ninety to
one hundred, alternating in size, the larger ones continuing to
the center of the cup, though somewhat obscured on the lower
portion of the vertical wall; denticulations prominent, six or
seven in the space of five millimeters; on the sides of the la-
mellee are oblique, coarse, rounded striations; these end ab-
ruptly at two conspicuous longitudinal grooves; from these
grooves to the outer area, a space of about five millimeters,
there ase numerous small cysts; on the outer area there are
prominent heliophylloid strice.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. :

JIRLIOPHYLLUM DENTICULATUM.
Plate 26, Fig. 7.

Heliophyllum denticulatum, Havrr. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advauce sheets, page 52. August, 1882.
Corallum simple, turbinate, curved in sometimes more than

one direction; exterior with numerous concentric wrinkles and

fine strie; external coste coarse and prominent; height of co-

rallum forty-five millimeters; diameter of calyx seventeen mil-

limeters; depth ten millimeters, broadly campanulate; fossette

commencing near the center and extending to the margin;
number of lamelle, fifty, alternating in size, principal lamelle
coalescing, fasciculating, and extending to the center.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.
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HELIOPHYLLUM LATERICRESCENS.
Plate 27, Fig. 1.

Heliophyllum latericrescens, HarL. Thirty-fiftth Annual Report of the State Museum
of Natural History, advance sheets, page 49. August, 1882.

Corallum sub-cylindrical, slightly compressed, simple or com-
pound, increasing by lateral gemmation; exterior with numer-
ous sharp annulations of growth, concentric wrinkles and fine
strie; the largest specimen observed is ten centimeters in
length, with a nearly uniform diameter of thirty millimeters;
depth of calyx fifteen millimeters, somewhat campanulate, cen-
ter elevated; number of lamellse from ninety to one hundred,
uniform in size near the margin of the cup, alternating below ;
the principal lamellse extending to the center of the cup are
twisted and elevated, forming a false columella; denticulations
fine, eighteen in the space of five millimeters. ¢

In its manner of growth, deep calyx with false columella,
very fine lamellee and denticulations, this species is easily dis-
tinguished from any others. °

Formation and Locality—Corniferous limestone, Falls of the
Ohio.

HELIOPHYLLUM £QUUM.
Plate 23, Figs. 10, 11.

Heliophyllum equum, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 50. August, 1882.
Corallum simple, more or less curved, when decorticated

having a decidedly invaginated appearance; height eighty
millimeters; diameter of calyx thirty millimeters; depth
twenty millimeters; the margin sub-quadrangular in outline,
sides nearly vertical, a flat, smooth -area at the bottom fifteen
millimeters in diameter ; number of lamellee ninety, alternating
in size; the larger ones are faintly indicated for a short dis-
tance on the tabule at the bottom of the calyx ; fossette narrow
and deep. This species may be known by the broad, smooth
area at the bottom of the calyx.

Formation and Locality—Corniferous limestone, Falls of the
Ohio.
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ZAPHRENTIS COLLETTI.
Plate 18, Figs. 12, 13.

Zaphrentis colletti, HaLL. Thirty-fifth Annual Report of the New York State
Museum of Nutural History. Advance sheets, page 28. August, 1882.
Corallum simple, turbinate, curved, usually compressed near

the base and for some distance above; calyx circular; exterior
with strong, rounded ridges of growth; longitudinal strise
prominent; length of the posterior side of an adult specimen,
forty millimeters; length of the anterior side, seventy millime-
ters; calyx forty-five millimeters in diameter; sides gradually
sloping; an area at the bottom ten millimeters in diameter, very
slightly elevated, smooth or rugose from the contorted lamelle;
number of lamelle from seventy to eighty, nearly uniform in
size at the margin, alternating below, the principal ones ex-
tending to the elevated area at the bottom.

In different specimens there is considerable variation in the
lamellee. Sometimes the smaller coalesce with the larger ones;
lamellee with thick, rounded margins, which continue thus to
the bottom of the calyx. In other specimens they are nearly
uniform at the margin, alternate ones becoming obsolete on the
sides, leaving the principal lamelle sharp. In some specimens
all the lamelle on the posterior side extend to the bottom of
the calyx, giving to that side a much finer appearance than the
other.

Formation and Locality.—Corniferous limestone, Crab Or-
<hard, Kentucky.

ZAYHRENTIS (AMPLEXUS?) CRUCIFORME.

Plate 22, Figs. 6, 7.
Zaphrentis (Amplerus) cruciforme, HALL, Thirty-fifth Annual Report of the New

York State Museum of Natural History. Unpublished.

Corallum simple, elongate turbinate or sub-cylindrical,
curved, very gradually increasing in diameter; exterior with
irregular annulations and constrictions; longitudinal striee very
distinct. On the convex side, ncar the base, are several pro-
cesses, which probably served for points of attachment to a for-
eign body. Height of corallum, forty millimeters; diameter at
base, ten millimeters; calyx, tifteen millimeters in diameter, sides
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nearly vertical; depth, twelve millimeters; bottom of calyx flat,
smooth; number of lamellee about fifty, alternating in size; the
smaller lamellee radimentary and scarcely perceptible at a short
distance from the margin, thus giving to the calyx a coarsely
lamellate appearance.

Formation and Locality—Corniferous limestone ; Falls of the
Ohio.

ZAPHRENTIS TEREBRATA.
Plate 23, Fig. 5.
Zaphrentis Tercbrata, HaLL. 35th An. Rep. N. Y. St. Mus. Nat. Hist. Unpublished.

Corallum, simple, turbinate, attenuate below, moderately
curved; exterior with fine longitudinal strie and a few undula-
'tions of growth; height about sixty millimeters or more; calyx
subelliptical, the greatest diameter about thirty millimeters;
lamellee strong, about fifty (with an equal number of rudimentary
ones), extending more than half way to the center, when
they turn abruptly downward, their margins becoming laterally
bent, thickened and sometimes coalescing, leaving a very nar-
row, deep cavity; fossette anterior, narrow, well defined, with
a single ray in the bottom and one or two more toward the
margin of the cup.

This species differs from Z. ovalis, fig. 1, of same plate, in
its much smoother exterior, its coarser and more extended
lamelle, and narrow, deep calyx. From Z. planima, which it
somewhat resembles in exterior form, it differs in the stronger,
more extended and less numerons lamelle, and much narrower
calyx.

Formation and Locality.—In the Corniferous limestone, at the
Falls of the Ohio. . v

CYATHOPHYLLUM CONCENTRICUM.

Plate 21, Fig. 14.
Oyathophyllum concentricum, HALL. 35th An. Rep. N. Y. 8t. Mus. Nat. Hist. Adv.
sheets, p. 42, Aug. 1882,
Corallum simple, turbinate, regularly curved, solid, exterior
with undulations of growth and numerous fine concentric ru-
gose strige; longitudinal striee distinct; height of corallum, fifty
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millimeters; calyx, thirty millimeters indiameter; depth, twenty
millimeters; sides regularly concave; a space at the bottom ten
millimeters in diameter, flat; fossette extending from near the
center to the anterior margin; number of lamellee, 100, nearly
uniform in size at the margin of the calyx, alternating below.
In some specimens the principal lamelle extend to the margin
of the flattened area below, ending abruptly, leaving the central
portion smooth; in others they extend to the center, though
becoming abruptly much smaller at the margin of this area.
‘When decorticated the internal strie are crenulated or united
by septa.

Formation and Locality.—Corniferous limestone; Falls of the
Ohio. ’

COLEOPHYLLUM, Hall.
Coleophyllum, HaLL. 35th An. Rep. N. Y. St. Mus. Nat. His. Unpublished.

Cyathophylloid corals, growing simply; the substance com-
posed chiefly of a series of closely arranged, invaginated tabulee,
which are more or less oblique to the axis; rays obscure or ob-
solescent ; calices oblique.

Owing to the partial development or incomplete continuity
of the tabulee, broad shallow vesicles are sometimes formed.

CoLEoPHYLLUM, Romingeri.
Plate 24, Figs. 8, 9.
Coleophyllum, RoMINGERL. 35th An. Rep. N. Y. 8t. Mus. Nat. His. Unpublished.

Corallum simple, straight, erect. Tabul® extremely oblique,
closely arranged, scarcely united along the posterior median
line; rays fine, obscure, becoming obsolete towards the middle
of the shallow calyx, and converging toward the posterior
fossette. Base of attachment expanded.

The specimen figured is a straight, erect form, partially silici-
fied and decorticated. The exterior had originally fine longi-
tudinal striee. In its present condition the posterior side is
marked by a narrow slit or fissure, which is apparently due to
a deep fossette on this side, and has become conspicuous by the
removal of the epitheca.

Formation and Locality.—Corniferous limestone ; Falls of the
Obio.
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COLEOPHYLLUM PYRIFORME.
Plate 24, Fig. 10.
Coleophyllum pyriforme. Thirty-fifth Annual Report of the State Museum of Natural

History. Uuapublished.

Corallum obliquely turbinate, curved, regulary enlarging from
the apex; calyx of moderate depth, oblique, much shallower at
the posterior side; the invaginated tabulse closely arranged,
and marked by a fossette on the posterior side; rays fine, con-
verging and fasciculating towards the fossette, the rays on the
posterior side having a coarser aspect. Exterior marked by
longitudinal strise, and on the convex side by distinct annula-
tions.

This species has a neat symmetrical form, with broad ellip-
tical calyx. The specimens are silicified, and on that account
the parts are not so clearly defined.

Formation and Locality.—Corniferous limestone; Falls of the
Ohio. .

Other species of this genus are known in the Upper Helder-
berg limestone, in the State of New York.
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ALBany, N. Y., February 8, 1883.

Pror. Jorx CeLLETT,
State Geologist of Indiana:

Dear Sir—Referring to our correspondence regarding the
Spergen Hill fossils, and the preparation of a memoir upon
the same, I can only repeat what I have already written. Such
a memoir can not be properly completed in time for your present -
report, and I can only express my regret that the exigencies of
your work, as you have stated to me, require some publication
on the subject. I had hoped to have the much desired oppor-
tanity for such a revision of my former work as this occasion
would have afforded, but any publication you may make at this
time will preclude the necessity or desirability of such a memoir
in the future. In the meantime I send you the following mem-
oranda in regard to the original paper, which, perhaps, you may
think it well to put upon record:

In November, 1856, I presented to the Albany Institute a
paper entitled “Descriptions of New Species of Fossils, from
the Carboniferous Limestones of Indiana and Illinois.” This
paper was prefaced by some remarks upon the subdivisions of
the carboniferous limestonee of the Mississippi Valley, which
are now well recognized among geologists, and need not be
here repeated.

The remarks and comparisons accompanying the specific de-
scriptions of these fossils were omitted from the printed paper
(except in ‘the first two species), as the matter would otherwise
have exceeded the space allotted to it in the volume. A man-
uscript copy of these remarks was, however, bound with my
library copy of the paper, with the intention and expectation
of republishing the whole in a more extended form, with illus-
trations of the species. Some years since, arrangements had
been partially made to have this illustrated paper appear in the
Transactions of the Albany Institute, but the plan was not
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carried out, and in the meantime the original collection had
become the property of the American Musenm of Natural His-
tory, in New York city.

Sometime, about two years since, you requested me to pre-
pare a revision of this paper, with illustrations, to be published
in the Geological Report of Indiana. On application to the
American Museum for a loan of the specimens for this purpose,
I was informed that they were already in hand and considera-
bly progressed for illustration in the museum publications.
Thus circumstanced, it was out of my power to comply with
your request, as I had in my possession but an incomplete
series of specimens from Spergen Hill, and rocks of  that age
in other localities. The collections more recently sent to me
by yourself, from the Indiana Geological Survey, have supple-
mented in a great degree my own collections, and have added
other species, making the representation of the fauna pretty
complete. This collection would have enabled me to make, as
you desired, a more extended memoir upon the fossils of these
strata. Your decision to publish the very excellent plates of
the American Museum Bulletin, renders it superfluous to con-
tinue this work, since it would be in part a repetition of what
you will publish, or, otherwise, supplemental to it.

Following the descriptions of the species, as originally pub-
lished, I have appended a copy of the remarks and compari-
sons accompanying each one, as these were written for the
original paper, and which have not before been published. Any
observations of later date are inclosed in brackets.
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FORAMINIFERA..

ENDOTHYRA, Phillips.

ENDOTHYRA BALEYI.

Plate 32; Figs. 34-36.

Rotalia baleyi, HaLL. Trans. Alb. Inst., vol. iv, p. 34; 1882.

Endothyra baleyi, (Hall sp.) Whitfield, Bulletin 3, Am. Mus. Nat. Hist., p. 42, pl.
9, figs. 34-36; 1882. .

Compare Endothyra bowmant, PHILLIPS.

Compare Involutina lobata, BRADY. See Paleontographical Soc., London, vol. xxx,
p- 92, pl. 5, figs. 1-4.

Shell depressed, orbicular, sub-equally convex above and be-
low, smooth, margin rounded, indented by the septa; spire de-
pressed, involved; last volution slightly oblique, consisting of
eight loculi; aperture contracted.

The general form of this fossil is depressed, globular, with
the involutions deviating slightly from the same plane. Not
unfrequently, however, the spire ascends in a greater or less de-
gree, and one or more loculi become visible beyond the single
volution. Sometimes seven loculi only are visible in the volu-
tions. The surface is smooth under an ordinary magnifier, and
the outline is indented at the septa.

This minute fossil is the first one of the Forminifera which
has fallen under our observation in the carboniferous limestone
(except Fusulina). A single species of this genus, from the
carboniferous limestone of Europe, has been described by
Ehrenberg, who asserts, also, that he has evidence of the ex-
istence of foraminifera in the lower fossiliferous strata.

It gives me great pleasure to offer the slight tribute of the
name of this ancient species to one who has done so much for
science in our country, and of whom it would be superfluous
for me to say that he stands at the head of his department;—
of whose quiet, untiring zeal, patient investigation and philo-
sophical deduction, every student of science must speak with
pride and satisfaction.

Localities.—Alton, Ill.; Spergen Hill, Bloomington and 1
ville, Ind.
21—GEeoL.
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ECHINODERMATA.
PENTREMITES, Say.

PENTREMITES KONINCKANA.
Plate 32, Fig. 33.

Pentremites koninckana, HALL. Trans. Alb. Inst., vol. 4, p. 4. 1856.

Pentremites koninckana, HALL. Geol. Iowa, p. 6566, pl. 22, fig. 11. 1858.

Pentremites koninckana, HALL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist., p. 43,
pl. 9, fig. 33. ) . < .

Small, globose, or sub-pyriform, upper part rounded, base
sub-pyramidal, angular; basal plates small, the lateral edges
short and covered by the column, allowing the base of three of
the radial plates to come within the limits of the column area,
the two other plates resting upon the longer sides of the larger
basal plates. Radial plates short, convex in the middle and
sloping to the sides, widening a little from the base upwards,
and divided only half way down for the reception of the pseudo-
ambulacral areas; interradial plates minute, linear or tapering
very gradually upwards to a point, and having two extremely
short oblique sides below: Pseudo-ambulacral areas broad,
nearly plane, and extending only about half way from the sum-
mit to the base, rather deeply impressed at their rounded lower
ends; poral plates varying from six to thirteen. Oral aperture
small, pentagonal ; anal aperture large, oval; ovarian opening
small, nearly round ; surface very finely and beautifully striated ;
strie on the sides of the radial plates nearly vertical, but on
the lower part they are deflected obliquely across so as to meet
at an obtuse angle on the center helow the ambulacral areas.
Column at its junction with the body round, relatively very
large. Length, one-twelfth to one-fourth of an inch.

This species resembles P. caryophyllatus of De Koninck, (crin-
oides du Terrain carbonifere de la Belgique), but differs in the
shorter base and peculiarity of the basal plates, as well as in
the interradial plates, which in one species are extremely small
and almost linear, the one on the anal side extending into that
aperture. A single individual shows a nearly entire oblitera-
tion of one of the psendo-ambulacral spaces.

Localities.— Alton, Ill.; Spergen Hill, Lanesville, and Bloom-
ington, Ind.
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PENTREMITES CONOIDEUS.
Plate 82, Fig. 32.

Pentremites conoideus, HALL. Trans. Alb. Inst., vol. iv, p. 5. 1856.
Pentremites conoideus, HALL. Geol. Rept. Iows, p. 655, pl. 22, figs. 8-10. 1858,
Pentremites conoideus, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 44, pl.

9, fig. 32. 1882,

General form conoidal or pyramidal, with the angles rounded;
base sub-truncate; apex a little flattened; plates of the base
somewhat flattened; radial plates extremely elongated and
deeply divided for the reception of the pseudo-ambulacral
areas; interradial plates deeply inserted between the radial
plates, long, lanceolate, and very acutely pointed above; pseudo-
ambulacral spaces very elongate, narrow, extending nearly to
the base, with sides sub-parallel, convex along the median line;
median line sharply depressed; poral plates varying with age
from twenty-five to fifty; ovarian apertures circular; anal aper-
ture ovate and much larger than the others. Surface marked
by fine, closely arranged strie, which on the radial plates are
parallel to the margins till near the summit, where they are
stronger and diverge from the suture; strie on the interradial
plates diverging from the center.

Length, from one-fourth to three-fourths of an inch.

In young specimens the base is more extended and the poral
pieces much fewer than in older specimens.

Associated with this species and having a similar general
aspect, I have observed a single specimen, having a length of
three-fourths of an inch, of an obtusely quadrangular form
and having but four pseudo-ambulacral areas, one of them
being much wider than the others. There are, however, five
ovarian openings at the summit. This appears to be an indi-
vidual where the two adjacent sides of the radial plates have
never been developed, while at the same time an effort has been
made to preserve the symmetry of the ovarian openings.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.
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BRACHIOPODA.
ORTHIS, Dalman.

ORTHIS DUBIA.
Plate 29, Figs. 1-5.

Orthis dubia, HaLL. Trans, Alb,, Inst, vol. 4, p. 12. 1856,
Orthis dubia, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 45, pl. 6, figs.
1-5. 1882,

Shell circular or oval-ovate, valves nearly equally convex.
The dorsal valve somewhat more rotund; ventral valve flat-
tened in the middle, with a broad depression extending thence
to the front of the shell, giving it a sinuous outline; beak of

" ventral valve extended beyond the opposite valve, slightly in-
curved with a triangular foramen; area very small and (with
the foramen of the ventral valve) nearly covered by the beak of
the dorsal valve which curves towards the opposite valve,
bringing the two almost in contact at their margins. Surface
marked by fine rounded, closely arranged striee, which increase
by bifurcation and implantation; the strie down the mesial
depression are distinctly tubular, with minute, pore-like open-
ings at intervals, directed downwards. Minute pore-like open-
ings are sometimes seen on other parts of the shell, but never
80 conspicuous as in the ventral sinus.

Length, .09 to .45; width, .10 to .45 of an inch,

This" species is extremely like O. michelina, but does not
attain more than one-tenth the size of the larger forms of that
species. It differs likewise in the greater convexity of the
dorsal valve near the lateral margins, and in having a more
distinctly defined mesial depression or sinus in the ventral
valve. The beaks are also more prominent, especially that of
the ventral valve. It is barely possible that this may be the
young of O. michelina. [Compare with O. theimii White.]

We know a species in the Helderberg which in its young
state has both valves nearly equally convex with prominent
beak, while in maturing it becomes flattened and the ventral
valve concave with the edges elevated, while in some stages
of growth there are indications of a broad shallow sinus down
the center of the ventral valve.

Localities.—Spergen Hill, Paynter’s Hill, Lanesville, and
Bloomington, Indiana.
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StrEPTORHYNCHUS (ORTHIS) UMBRACULUM (Schlot.)

There are several small specimens in the collection which .
appear to be identical with O. umbraculum, The specimens
are scarcely more than half an inch in diameter.

Localities—Spergen Hill, Lanesville, and Bloomington, Ind.

PRODUCTUS, Sowerby.

PRropUcTUS BISERIATUS.
Plate 29, Figs. 8-12.

Productus biseriatus, HALL. Trans. Alb. Inat., vol. iv, p. 12. 1856.
Productus biseriatus, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 46, pl.

6, figs. 8-12. 1882,

Bhell longitudinally ovate, ventral valve extremely gibbous,
without sinus, arcuate, marked by five or six elevated distant
concentric undulations, which are ornamented upon their upper
margins by a single row of elongate pustules or nodes, and on
their middle and basal margins by numerous smaller granula-
tions; beak attenuate and extremely arcuate; dorsal valve
semi-oval,flattened near the base, having the greatest concavity
near the be:').k, which is obtuse; surface of the dorsal valve
marked by eight or nine closely-arranged concentric bands,
which are marked by granulations, as in the ventral valve;
hinge-line scarcely so long as the greatest width of the shell;
extremities rounded.

This species is allied to P. elegans, of McCoy. (See Synopsis
of the Carb. Fossils of Ireland, pl. 18, fig. 13, and British Pal.
Foss., pl. 8, 4, fig. 4.) It has likewise some resemblance to P.
JSimbriatus (SBow. T., 459, f. 1, vol. v, de Koninck Monog. Produc-
tus, etc., p. 127, pl. 21.) It differs from the latter, however, in
having the finer granulations on the lower margins of the con-
centric band, while P. fimbriatus has the larger nodes only, and
these are of less proportional size than in our shell. It ap-
proaches in character the young of P. punctatus, but is nar-
rower, and the beak of the ventral valve is more slender.
There is no indication of a ventral sinus.

Localities.—Alton, Illinois; Spergen Hill, Paynter’s Hill, and
Bloomington, Indiana.
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Proouctus INDIANENSIS.
Plate 29, Figs. 6, 7.

Productus Indianensis, HaLL. Trans. Alb. Inst, vol. iv, p. 13. 1882.
Productus Indianensis, RaLL. Whitfield; Bulletin 8, Am. Mus. Nat. Hist., p. 47,

pl. 6, figs. 6,7. 1882.

Shell sub-ovate, gibbous, inflated ; ventral valve without sinus,
gradually contracting towards the beak, which is large and
strongly arcuate, obtuse at the extremity and very gibbous be-
low; surface pustulose, or aculeate, marked by extremely fine,
concentric striee, and a few irregular undulations; pustules or
bases of spines irregularly distributed over the surface of the
shell, with a linear series down each side below the hinge ex-
tremity; hinge-line apparently less than the width of the shell.

This species resembles P. subaculeatus (Murchison, de Ko-
ninck, Monog., p. 142, pl. 16, fig. 4), but our shell is narrower,
more extremely gibbous in the center, and more gradually con-
tracting toward the beak, which, also, is more gibbous and
more strongly arcuate. ' The bases of the spines or tubes are
likewise proportionally much smaller than in P. subaculeatus.

Locality.—Spergen Hill, Indiana.

’ SPIRIFERA, Sowerby.

SPIRIFERA BIFURCATA.
Plate 29, Figs. 13, 15.

Spirifera bifurcata, HALL. Trans. Alb. Inst., vol. iv, p. 8. 1836.
Spirifera bifurcata, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 47, pl. 6,

figs. 13-15. 188%.

Bhell semi-elliptical in general form; ventral valve gibbous;
dorsal valve, depressed convex; plications, seven or eight,
which appear to coalesce towards the cardinal margin; mesial
fold with a defined depression in the center, reaching half way
to the beak; surface longitudinally striated and concentrically
marked by fine lines. )

Length, .09 ; width, .11 of an inch.

In worn specimens the longitudinal striee are often obliter-
ated, and the plications have the apearance of bifurcating. In
general form the shell differs little from spiriferina Norwoodana,
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but may be distinguished by the presence of longitudinal strise
and finer concentric lines, while the plications are less strong
and the whole shell is less robust.

Locality.—Spergen Hill, Indiana. Bpiriferina (spirifer) spi-
nosa (Norwood and Pratten) occurs at Bloomington, Indiana,
and above Alton, Illinois, in the same association with the pre-
ceding.

SPIRIFERINA, D’Orbigny.

SPIRIFERINA NORWOODANA.
Plate 29, Figs. 16, 17.

Spiriferina norwoodana, HALL. Trans. Alb. Inst., vol. iv, p. 7. 1856.
Spiriferina norwoodana, HALL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist,, p. 48,

pl. 6, figs. 16,17. 1882.

Shell small, semi-elliptical, very gibbous, angles rounded ;
hinge line less than the greatest width of the shell. Ventral
valve very convex and strongly arching near the beak, which
is curved over the area; plications about eight, the central ones
very strong, and the mesial depression distinctly continued to
the beak. Dorsal valve ranging from depressed convex to ex-
tremely convex, and marked by three strong plications on each
side of the mesial fold, which has often a depressing line along
the center towards the base, with scarcely a distinct fold in
the sinus of the ventral valve. Area small, high, not extend-
ing to the extremities of the hinge; foramen scarcely higher
than wide; surface, in unworn specimens, marked by concen-
tric, imbricating lamellee. '

Length, .07 to .18; width, .08 to .21 of an ineh.

This species in its more perfect condition exhibits the pli-
cations extending very distinctly to the cardinal margin. In
some specimens, the depression along the mesial fold is very
marked, while in others it is scarcely visible. In some young
shells which are apparently of the same species, the plications
do not continue so well marked to the apex, while the wearing
of the surface sometimes produces an apparent coalescing of
the plications towards the beak.

Localities.— Alton, Ill.; Spergen Hill, Ind.



328 REPORT OF STATE GEOLOGIST.

ATHYRIS, McCoy.

ATHYRIS HIRSUTA.
Plate 19, Figa. 18-21.

Spirigera (Athyris) hirsuta, HaLL., Trafs. Alb. Inst., vol. iv, p. 8. 1856.
Athyris hirsuta (Hall, sp.) Whitfield; Bulletin 3, Am. Mue. Nat. Hist,, p. 49, pl.

6, figs. 18-21. 1882,

Shell varying in form from ovate to sub-¢ircular; beak prom-
inent, slightly extended, front compressed, sometimes faintly
sinuate. Valves nearly equally convex, the ventral valve most
convex toward the beak; beak of ventral valve prominent, in-
curved so as to bring the minute foramen nearly on a line with
the margin of the shell; beak of the smaller valve closely in-
curved beneath the beak of the opposite valve. Surface orna-
mented by concentric, imbricating lamellee which give origin
to successive rows of minute spines.

The cast shows faint impressions of radiating strie, which
are not visible on the external surface of the shell. A narrow,
impressed line is sometimes shown down the center of the cast
of the ventral valve; and a few specimens have a shallow, de-
pressed groove down the center of the shell, from beak to base
in both valves. A cast of a large individual shows about seven

~turns of the internal spire.

This shell in its young state is usually ovate, the broadest
end being the front of the shell; the beaks are distinct and
elevated, gradually tapering from the body of the valve. As
the shell becomes older, it assumes a broader and more nearly
circular form, and the beak becomgs more elevated above the
body of the shell than in the young state. The greater number
of these shells have no trace of a sinus, but in some of the older
specimens there is a slight depression in the larger valve, which
produces a sinuosity in front. The minute spines appear to
be produced by the splitting of the edges of the imbricating
lamellee. In some specimens the spines are very distinct near
the border of the shell, but in worn individuals nothing re-
mains but the fine, concentric lines.

From the foregoing description it will be seen that this spe-
cies is closely related to the Terebratula Roysii of Leveille, and
to T. planosulcata of Phillips. It differs from the first in its
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small size and more ovate form, especially of young individuals,
and in never having the distinct sinus possessed by that shell;
while the beaks of our shell are more prominent and the slope
on each side is less concave. The volutions of the internal
spire in A. hirsuta are not more than half the number repre-
sented in 7. Roysii; From the 7. planosulcata, it differs in its
smaller size, in being less ventricose, especially toward the
front margin, in the proportionally more prominent beaks and
generally more elongate form. From the specimens examined,
the projecting spinose lamellee in our shell are never so much
extended as in that species. [Larger specimens of this species
from Lanesville, Ind., indicate its near relation, if not identity,
with Athyris subquadrata.]

Localities.—Alton, Ills.; Spergen Hill, Lanesville, and Bloom-
ington, Ind.

ATHYRIS TRINUCLEUS.

Plate 25, Figs. 22, 27.

Tercbratula trinucleus, HALL. Trans. Alb. Inst. vol. 4, p. 7. 1856,
Terebratula trinucleus, HALL. Geol. Rept. Iowa, p. 659. 1858.
Arthyris trinucleus, HALL. Whitfield; Bulletin 3, Am. Mus. Naiw. Hist,, p. 50,

pl. 6, figs. 22-27. 1882.

Bhell sub-pentagonal or ovate, robust; trilobate lobes nearly
equal, valves nearly equal, the ventral one gibbous toward the
beak; a sinus in the center, beginning above the middle of the
valve, gradually becoming wider and deeper toward the base,
and some specimens distinctly bounded by an obtusely angular
ridge. Dorsal valve varying from sub-circular to transversely
oval and longitudinally ovate, most convex between the center
and the beak, and distinctly trilobate, lobes extending about half
way to the beak; the middle lobe often marked by a distinct
linear depression; beak of ventral valve strong, rounded and
incurved; truncated vertically by a distinct rounded foramen.
Surface marked by fine concentric lines, which undulate with
the lobes, and are extremely sinuous near the margin of the
shell.

Old shells are often marked by strong imbricating lamelle at
unequal distances.

Length, .20 to .61; width, .19 to .26 of an inch.
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This is a robust species, exhibiting some variations in form,
but preserving sufficiently its distinctive characteristics to be
recognized in all its forms and stages of growth. The trilobate
character of the lower half of the shell is less distinct in the
young individuals, but is always to be discerned. The longi-
tudinally ovate forms are less distinctly trilobate near the base
than the shorter ones. The strong imbricating lamellee of
growth are often visible near the margins of the valves in
young shells, and become more conspicuous with age.

[Later collections, and particularly those of the Indiana
Geological survey, furnish specimens of much larger propor-
tions than those originally described, and in many of these the
.interpnal spires are well preserved, or are exposed in broken
specimens, clearly proving its relations with Athyris.]

Localities—Spergen Hill, Lanesville, Greencastle Junction,
and Bloomington, Indiana.

RHYNCHONELLA, Fischer.

RHYNCHONELLA RICINULA.
Plate 29, Fig. 46.

Rhynchonella ricinula, HALL. Trans. Alb., Inst., vol. 4, p. 9. 1856.
Rhynchonella ricinula, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 58,
pl. 6, fig. 46. 1882. '

Shell very small, longitudinally ovate or sub-lenticular, neatly
rounded in front; valves almost equally convex; beak of ven-
tral valve straight, comparatively much extended, perforate by
a triangular foramen; surface marked by from twelve to six-
teen angular plications, which often terminate abruptly about
one-third of the distance from base to beak, sometimes becom-
ing obsolete on the upper balt' of the shell.

Length, .11; width, .10 of an inch.

This shell bears a close resemblance to R. (atrypa) nana, of
McCoy (Carb. Foss. of Ireland, p. 655, pl. 22, fig. 19), but our
shell is smaller, and has from two to six plications or more on
each valve. In many specimens the plications are strong on
the margin, and termirate abruptly on the lower third of the
shell, while in others they are faintly visible on the upper half.
It is possible that the presence or absence of the plications is,
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in some degree, affected by wearing or maceration. With a
larger number of specimens for comparison, this shell might be
found identical with Professor McCoy’s species.

Thus far I have not found gradations from this to larger
forms, but it is still possible that this form may prove to be a
young shell. :

Locality.—8pergen Hill and Lanesville, Indiana.

RHYNCHONELLA GROSVENORI.
Plate 29, Figs. 31-34.

Rhynchonella grosvenori, HALL. Trans. Alb. Inst., vol. iv, p. 10. 1856.
Rhynchonella grosvenori, HarLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 53,
pl. 6, figs. 31-34, 1882,

Shell globose or sub-triangular, rotund or depressed; dorsal
valve more convex than the other; greatest convexity of the
two valves near the front, sloping abruptly toward the beak,
where the two sides meet at nearly a right angle; beak of the
ventral valve rather small, neatly defined, nearly straight or
slightly incurved, with a linear or sub-triangular foramen, beak
of opposite valve round and obtuse, closely incurved; surface
marked by from fourteen to eighteen distinct, rounded, simple
plications, which often become obsolete toward the beaks; four
or five of the folds depressed, forming a sinus on the larger
valve, with a corresponding elevation of five or six plications
on the opposite valve.

Length, .14 to .22; width, .13 to .23 of an inch.

'I'his species is one of a very numerous group, of which R.
Wilsoni may be considered as the typical form, and it becomes
very difficult to give such characters as will serve to distinguish
it from all others of the same group. The young shells are
ovate-depressed, the margins presenting no appearance of a
sinus. As the shell increases in size it becomes more rotund,
the sinus in the margin becomes gradually indicated, and
finally the shell assumes an almost globular form, with the
small triangular beak projecting above, and the plications in
the sinus greatly elevated.

Tocalities.—Alton, Ill.; Spergen Hill, and Bloomington, Ind.
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RHYNCHbNELLA MUTATA.
Plate 29, Figs. 43-45.

Rhynchonella mutata, HALL. Trans. Alb. Inst., vol. iv, p. 10. 1856.
Rhynchonella mutata, HALL. Geol. Rep. Iowa, p. 658, pl. 23, fig. 2. 1858.
Rhynchonella mutata, Harr. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist., p. 52, pl.

6, figs. 43-45. 1882.

Shell sub-trigonal, more or less gibbous, front broadly rounded
or nearly straight, abruptly tapering to the apex, the two sides
meeting at an angle of nearly 90°; dorsal valve much more
convex than the opposite one, which is often depressed; shell
. most convex near the anterior margin; beak of ventral valve
nearly straight, or but slightly incurved; foramen triangular;
beak of the opposite valve obtusély angular and closely in-
curved against the ventral valve; surface marked by from
twelve to sixteen strong sub-angular plications, about four or
five of which are depressed in the sinus of the ventral valve;
‘sinus not deeply impressed on the margins of the shell; con-
centric striee rarely visible.

Length, .15 to .80; width, .14 to .32 of an inch.

This shell strongly resembles R. grosvenori in some of its
varieties; but the shell is larger and more coarsely and strongly
plicated, more angular in its outline, generally broader across
the base, and having, in some of its varieties, the form of an
equilateral triangle. Some specimens which appear to be iden-
tical with this species are very much compressed and sharp on
the anterior margin, with a scarcely distinct sinus, while others
are very gibbous and extremely obtuse along the front margin.
In a few instances strong concentric stris are visible, and it is
probable that all the specimens were originally marked by
similar fine concentric lines. It is a variable species, present-
ing few exclusive characters.

Localities.—Alton, Ills.; Spergen Hill, and Lanesville, Ind.
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RHYﬁCHONELLA SUBCUNEATA.
Plate 29, Figs. 47-49.

Rhynchonella subcuneata, Havl.. Trans. Alb. Inst., veol. iv, p. 11. 1856.
Rhynchonella subcuneata, HALL. Geol. Rept. Iowa, p. 658, pl. 23, fig. 3. 1858.
Rhynchonella subcuneata, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 51,

pl. 6, figs. 4749. 1882.

Triangular, sub-cuneate; front rounded, meeting the lateral
slopes at an obtuse angle; sides sloping to the beak and meet-
ing at an angle of 6U° or 65°; valves nearly equally convex,
ventral valve most convex toward the beak; beak of ventral
valve very acute, scarcely incurved, and perforate by a triangu-
lar foramen; dorsal beak of valve acute, closely incurved below
the triangular foramen. Surface marked by about twelve to
fourteen (and rarely sixteen) strong, simple, angular plications,
which are somewhat obsolete near the beak; scarcely any indi-
cations of a sinus; plications crossed by fine concentric strie,
and iun old shells, at irregular distances, by stronger imbricating'
folds or wrinkles parallel to the lines of growth; sides of both
valves beneath the beak free from plications, and forming a
very distinct elongate-oval space.

Length, .16 to .41; width, .15 to .39 of an inch.

This is a well marked species, quite distinct from either of
the preceding, and distinguished by its elongate triangular
form and the long oval concave space on each side below the
beaks, which is limited on both valves by a distinct angular
margin. In young individuals the shell is very flat, especially
toward the front, but it becomes more convex and sometimes
extremely gibbous with age. This species resembles R. cuneata,
from which it is distinguished by the more numerous plications
‘and shorter form. In the plain concave elliptical areas on each
side below the beaks, it resembles the R. (Terebratula) trilatera
of De Koninck, according to his description; while the sinus
in both valves of that species, as well as other characters, are
quite distinctive.

Localities.—Bloomington, Lanesville, and Spergen Hill, Ind. '

1
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RHYNCHONELLA MACRA.

Plate 29, Figs. 40-42.
Rhynchonella macra, HAaLL. Trans. Alb. Inst., vol. iv, p. 11. 1856.
Rhynchonelle macra, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist.,, p. 52,

pl. 6, figs. 40-42. 1882. i

Shell triangular, flattened; apex acute; valves nearly equal;
the ventral valve a little more convex towards the beak, which
is quite straight, extended beyond the lesser valve, and with a
sub-triangular foramen which is slightly rounded above. Sur-
face marked by from eighteen to twenty-four small rounded
plications which are about equal to the spaces between.

Length, .15 to .24; width, .14 to .29 of an inch.

This shell is always compressed and extremely thin toward
the front, attaining only a moderate convexity near the beaks.
The young shells bear some resemblance to the young of R.
subcuneata, but may always be distinguished by the greater
number of plications, a more compressed form, and an absence
of the flattened or concave areas on each side below the beaks.
The front of the shell is usually straight, but in old shells it is
sometimes slightly undulating, the depression being always in
the dorsal valve.

Locality.—Lanesville, Ind., and Alton, Ill.

CAMAROPHORIA, King.

CAMAROPHORIA [?] WORTHENI.
Plate 29, Figs. 35-39.

Rhynchonella wortheni, HaLL. Trans. Alb. Inst., vol. iv, p. 11. 1856.
Camarophoria wortheni, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist, p.

54, pl. 6, figs. 35-39. ’

Shell small, longitudinally sub-trigonal, very abruptly taper-
ing to the apex; dorsal valve very convex or gibbous towards
the front; ventral valve nearly flat and broadly sinuate in front,

, with a single broad flattened plication, commencing near the
margin, and filling a deep sinus in the opposite valve, corres-
ponding to two short rounded plications on the front of the
dorsal valve; edge of the shell on each side of the mesial sinus
sharply undulated, with indistinct marginal folds. Beak of
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the ventral valve pointed, straight, with a triangular foramen.
Surface marked by fine concentric strige, and some faint remains
of finer radiating strige.
Length, .26 ; width .24 of an inch.

_ This species apparently belongs to the same group as R.
acuminata, R. pugnus, etc. It differs from the young plicated
varieties of R. acuminata in the flatter ventral valve, more trig-
onal form, and straight beak. There are one or two other
forms in the Chemung group and Carboniferous limestone not
widely removed from this form. The species belongs to a
group which is subject to much variation, and it is probable
that we shall find other individuals differing in the number
and strength of the plications.

Locality.—Alton, Ill.

EUMETRIA, Hall.

EUMETRIA VERNEUILIANA.
Plate 29, Figs. 28-30.

Retzia verneuiliana, HALL. Trans. Alb. Inst., vol.iv, p. 9. 1856.
Retzia verneuiliana, HALL. Geol. Rept. Iowa, p. 657, pl. 23, fig. 1. 1858.
Eumetria verneuiliana, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 50, pl.

6, figs. 28-30. 1882. \

Shell longitudinally ovate; valves almost equally convex,
ventral valve most prominent near the beak, which is elevated
and incurved so as to bring the circular foramen nearly on a
line with the margins of the valves; foramen round. The dor-
sal valve smaller, auriculated on the cardinal angles, beak small,
scarcely rising above the straight cardinal margin; area small,
triangular, not entirely contfined to the larger valve, bounded
by a distinct angular margin. Surface longitudinally striate,
marked by about fifty rounded, beautitully punctate, simple
striee.

Length, .10 to .32; width, .08 to .27 of an inch, usually; some
specimens have a length of three-fourths of an inch.

This is a neat, beautiful little species, uniformly marked by
simple rounded strie, the valves nearly equally convex (except
near the beak of the larger valve), without any trace of a sinus.
The form is usually rotund, but sometimes flattened towards the
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front. The cardinal line of the smaller (dorsal) valve is ex-
tended on each side, giving it much the appearance (when seen
alone) of a small pecten. In well preserved specimens the area
is very distinct and sharply defined. The puncte are only vis-
ible under a good defining glass.

The nearest analogies are with Retzia (Terebratula) Marcyi
[=Evumerria] of Shumard, (Marcy’s Rept. on the Exp. ot Red
river of Louisiana, p. 203, pl. 1, fig. 4), and with R. (terebratula)
serpentina [=EuMETRIA | of de Koninck (Carb. Fossils Belgium,
p- 291, pl. 19, fig. 8), Woodward, Davidson, ete. It differs from
the former in having a greater number of striee and more elon-
gate form, while the specimens are usually much smaller. Its
geological position is very different, the R. marcyi, which oc-
curs in the limestone of the coal measures, while the present
species lies far beneath the coal. From R. serpentina it differs
in its much smaller size and more numerous strise which are
always simple, while the beak of the larger valve is not so large
and wide as represented in the figures of R. serpentina.

If, as stated by de Koninck, terebratula serpentina is not auri-
culate, this character in R. verneuidiana iz sufficient to distin-
guish it.

There is a much larger species with stronger radii, occurring
in the Kaskaska limestone, which I have seen in collections
labeled 7. serpentina.* In that shell the radii are fewer and
the smaller valve is less distinctly auriculate at the cardinal
angles.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.

TEREBRATULA, Lhwyd.

TEREBRATULA TURGIDA.
Plate 29, Figs. 53-58.

Terebratula turgida, HaLL. Trans. Alb. Inst., vol. iv, p. 6. 1856,
Terebratula turgida, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist,, p. 54,
pl. 6, figs. 53-58.
Shell longitudinally ovate, often extremely gibbous, emar-
ginate in front; ventral valve most convex in the middle,

2 This species is the Retzia vera of the Iowa Geological Report— Evmetria vera.
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having a sinus extending to the base of the shell; umbo large,
rounded and prominent; beak incurved and pointed, with an
oval or sub-circular foramen just above, or in the extremity;
dorsal valve most couvex in the middle or near the front, with
or without a short sinus, in which is sometimes a short and
obscure fold. Surface marked by strong concentric lines of
growth, and near the front, in some shells, are strong wrinkles
or folds which distort the form of the shell.

Length, .16 to .82; width, .13 to .27 of an inch.

This shell has its nearest affinities with 7' sacculus, but differs
in being much more gibbous in old shells and narrower, the
depth being often greater than the width; the beak of the
ventral valve is comparatively larger and more rounded. From
T. hastata it differs equally in these respects, and still more in
its much smaller size.

In young shells of this species the form is oval or ovoid, the
valves moderately convex, and flattened toward the front, which
may or may not present the emarginate character, both valves
being sometimes without a sinus. As the shell becomes older
it acquires a more gibbous form, and sometimes becomes ex-
tremely turgid, the surface being concentrically contracted and
expanded at intervals by irregular growth. The sinuosities of
one or both valves are often developed in the young state, pro-
ducing the emarginate front, and, rarely, the fold in the sinus
of the dorsal valve. Surface finely punctate.

Localities—Alton, Ills.; Bloomington, Lanesville, and Sper-
gen Hill, Ind.

TEREBRATULA FORMOSA.
Plate 29, Figs. 59-64.

Terebratula formosa, HaLL. Trans. Alb. Inst., vol. iv, p. 6. 1856.
Terebrutula formosa, HaLL. Whitfield; ‘Bulletin 3, Am. Mus. Nat. Hist., p. 35,
pl. 6, figs. 59-64. 1882. ‘

Shell longitudinally oval-ovate; ventral valve more convex in
the middle and upper part; beak extended upwards, prominent,
incurved; valves compressed near the front, which is neatly
rounded, the margin presenting a slight undulation; sometimes
sinuate in front; surface marked by fine concentric lines of

2—GroL.
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growth, and sometimes by stronger parallel folds or wrinkles.
Under the magnifier the shell presents a tinely punctate struc-
ture.

Length, .14 to .44; width, .10 to .31 of an inch.

In the typical forms of this species the valves are symmetric-
ally convex, sloping gradually to the front, where there is some-
times a slight undulation in the outline of the edges. In some
specimens there is a depression in the ventral valve, near the
lower part, producing a straightening, or even a slight emargi-
nation in front. In this respect it has some analogy with 7.
hastata, but the dorsal valve is never depressed, and the front is
proportionally narrower. In the young of this species and of
T. turgida there is a similarity in some specimens, but the older
shells show a well marked distinction. This species attains a
much larger size than any of our specimens of 7. turgida.

Localities.—Alton, Il1.; Bloomington, Lanesville and Spergen
Hill, Ind. ’

LAMELLIBRANCHIATA.

CYPRICARDELLA, Hall.

Shell ovate orsub-elliptical,andsub-quadrate (sub-equilateral),
closed; surface concentrically striated, hinge of right valve
having two cardinal teeth; the anterior tooth directly beneath
the beaks, somewhat strerg, triangular; posterior tooth more
slender, and turned obliquely backwards, leaving a triangular
pit, which is probably occupied by a tooth in the other valve;
anterior cardinal margin with a long, narrow groove,apparently
for the reception of a slender projection of the other valve;
posterior side beveled from above, edge thin, ligament exter-
nal, occupying a deep cavity; muscular impressions distinct,
shallow; pallial impression simple.

In form and external characters these shells resemble the
genus MicropooN, of Conrad, but we do not know fully the char-
acters of the hinge of that genus. Since the interior of only a
single valve hus been observed, it might be premature to at-
tempt to assign to this genus its true place.

This genus includes a small group of shells usually referred
to Cypricardia, but, in their external and internal characters,



PALEONTOLOGY. 339

they are unlike, differing from Cypricardia in having only two
cardinal teeth. Our shells have the form and external mark-
ings of Nucula rectangulosis of McCoy, which is referred by
D’Orbigny in his Prodrome to Cypricardia.

It seems necessary to construct a genus of these species
marked by fine, regular, concentric lines and broad posterior
extremity, which is usually more or less truncate, since we
know from external characters alone that they are not correctly
referred to Cypricardia.

CYPRICARDELLA SUBELLIPTICA.
Plate 30, Figs. 27-29.

Oypricardella subelliptica, HALL. Trans. Alb. Inst., vol. iv, p. 17. 1866, i
Microdon (Cypricardella) subelliptica, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus,

Nat. Hist., p. 64, pl. 7, fige. 27-29. 1882.

Shell sub-elljptical obliquely truncated at the posterior end;
beaks minute at the apex, rising a little above the hinge; um-
bones sub-gibbous, with an undefined elevation extending
obliquely toward the posterior basal margin; anterior end nar-
rower than the posterior, rounded at the extremity. Cardinal
margins forming an angle with the beak of 25°; base forming
a regular elliptical curve. Burface marked by regular, fine,
concentric, elevated lines which are equal to the spaces between.

Length, .19 to .82; width, .14 to 24 of an inch.

Locality.—Spergen Hill, Ind.

CYPRICARDELLA NUCLEATA.
Plate 30, Figs. 35, 36.

Oypricardella nucleatas, HALL. Trans. Alb. Inst., vol. iv, p. 17. 1856.
Cypricardella nucleata, HALL. Geol. Rept. Iowa, p. 664, pl. 23, fig. 10? 1358,
Microdon (Cypricardella) nucleata (Hall, sp.) Whitfield; Bulletin 8, Am. Mus,

Nat. Hist., p. 64, pl. 7, figs. 35, 36. 1882.

Shell inequilateral, sub-quadrangular, gibbous; anterior end
short, rounded; posterior end broader, abruptly compressed,
vertically truncated at the extremity; beak nearer the anterior
end, small; posterior umbonal slope extremely gibbous (a
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broad undefined ridge) reaching to the base of the truncation.
Surface marked by fine regular concentric lines parallel to the
border of the shell.

Length, .11 to .13; width, .08 to .10 of an inch.

This species is much smaller and less nearly equilateral than
the preceding, with a more gibbous umbonal region. The
posterior end is abruptly truncate, the truncation slopes upward
and outward from the base. In this respect it is the reverse of
C. subelliptica, which is more elliptical and obliquely truncated,
the truncation not reaching to the base. It is closely related
in form to Nucula rectangularis of McCoy.

Locality.—Spergen Hill, and Lanesville, Ind.

CYPRICARDELLA OBLONGA.

Plate 30, Figs. 30-34.

Oypricardella oblonga, HALL. Trans. Alb. Inst., vol. iv, p. 18. 1856.
Microdon (Cypricardella) obionga (Hall, sp.). Whitfield; Bulletin 3, Am. Mus.

Nat. Hist., p. 65, pl. 7, figs. 30-34. 1882.

Shell oblong,sub-quadrangular; anteriorend,narrow,rounded;
posterior end broader, flattened, and almost vertically truncate;
cardinal margin nearly straight and horizontal behind, declin-
ing in front; base nearly parallel to the hinge-line; beaks small,
somewhat prominent, gibbous below; posterior umbonal slope
gibbous or sub-angular, and extending obliquely downward
and backward to the base of the truncation; lunule small,
ovate, deep in the center; escutcheon linear distinct.

Length, .09 to .80; width, .06 to .20 of an inch.

Thie species, in some of its characters, is intermediate be-
tween C. subelliptica and C. nucleata; it is much less elliptical
than the first, with the beaks more nearly anterior and more
distinctly truncated; and it is much longer than the last, less
expanded behiud and less gibbous. The posterior truncation
slopes downward and outward, and the hinge-line is straighter
than in either of the others. We have specimens from the ex-
tremely young to the length of half an inch, showing in all
stages a constant form which readily enables one to distinguish
this form from either of the other species.

Localities.—Spergen Hill, Lanesville, and Bloomingtbn, Ind.
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SANGUINOLITES? (GONIOPHORA??) PLICATA.
Plate 30, Fig. 39.

Cypricurdella plicata, HALL. Trans. Alb. Inst., vol. iv, p. 18. 1856.
Goniophora plicata, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 66, pl

7, fig. 39. 1882.

Shell oblong, sub~quadrate, hinge line slightly arched, the
base and hinge-line nearly parallel; gibbous in the middle
above, and anteriorly depressed in the middle toward the base;
beaks near the anterior end small and scarcely rising above the
hinge margin; anterior end short, scarcely extending beyond
the beak, and rounded; posterior extremity doubly truncate, a
strong fold or angulation extending from the umbo to the pos-
terior basal margin, and a smaller similar fold midway between
that and the hinge-line, the intervals between these being trun-
cate. Surface marked with concentric lines of growth.

Length, .12; width, .12 of an inch.

This species is characterized by the two folds or angulations
on the posterior slope, giving a double truncation; the upper
one, from the hinge to the first fold, slopes outward, while that
from the first to the second fold slopes toward the base, making
the greatest extension of the shell an obtuse angle at the upper
fold. These folds are continued nearly to the beak of the shell.
The lower part of the shell, near the middle of its length, is
slightly depressed, but this depression scarcely reaches the
margin.

A specimen from Spergen Hill shows plications on the pos-
terior slope. So far as can be determined at present this speci-
men is only a variety of C. plicata. The generic relations of
this shell have not been determined. [This shell is not con-
generic with the preceding, and if the hinge be not crenulate,
it is more nearly allied with Sanguinolites or Pleurophorus,
but is not properly a Goniophora.)

Locality.—Spergen Hill, Bloomington and Lanesville, Ind.
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CYPRICARDINIA, Hall.

CYPRICARDINIA INDIANENSIS.
Plate 30, Figs. 10-14.
Cypricardia Indianensis, HaLL. Trans. Alb. Inst., vol. iv, p. 18. 1856.
Cypricardinia (?) Indianensis, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat_

Hist., p. 58, pl. 7, figs. 10-14. 1882.

. Shell elongate-ovate, narrow and rounded in front; posterior
end broader, compressed and sub-alate; base broadly curved;
hinge line straight, less than the greatest length of the shell;
a line or groove on the inner margin extending from the beak
to the posterior extremity; beaks very small, near the anterior
end; umbonal region gibbous. Surface marked by distinct,
regular, imbricating lamells.

Length, from one-eighth to one-fourth of an inch.

This species in general aspect is not unlike several others,
occurring in different positions in Silurian and Devonian rocks.
A comparison of specimens, however, shows them to be dis-
tinct. The gibbous umbonal region, elongate-posterior side,
and strong, undulating concentric lamins are distinguishing
features. ,

[The generic relations of this shell have not been satisfac-
torily determined.]

Localities—Alton, Ill.; Spergen Hill, Bloomington, and
Lanesville, Ind.

EpMoNp1a [??] SUBPLANA.

Plate 30, Fig. 88.

Cypricardia subplans, HALL. Trans. Alb. Inst., vol. iv, p. 19. 1856.
Edmondia subplana, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p.

68, pl. 7, fig. 8. 1882,

Shell ovate oblong; anterior end very short; posterior end
extremely elongate, very gradually narrowing to the extremity
which forms a gymmetrical elliptic curve; cardinal and basal
margins nearly parallel; beaks small; umbonal region de-
pressed convex. A few obsolete concentric folds visible on the
surface; intermediate portions probably finely striate.

Length, .69; width, .38 of an inch.
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This differs conspicuously from the preceding in its form,
which gradually narrows behind with no indication of expan-
sion toward the hinge line. The umbonal slope is somewhat
depressed convex, and the whole shell has a flattened appear-
ance. The surface markings have been nearly obliterated by
wearing. A

[The generic relations of this shell have not been satistac-
torily determined. It does not belong to the genus Cypricardia
as we now know, and is too unlike the typical forms of
Edmondia to be placed under that genus, except with extreme
reservation.]

Locality.—Spergen Hill and Lanesville, Ind.

NUCULA, Lamarck.

NUCULA SHUMARDANA.
Plate 30, Figs. 2-6.

Nucula shumardana, HALL. Trans. Alb. Inet., vol. iv, p. 16. 1856. :
Nucula shumardana, Y{aLL. Whitfield : Bulletin 3, Am. Mus. Nat. Hist., p. 57, pl.

7, figs. 2-6.

Shell obliquely ovate or sub-cuneate, gibbous toward the
beaks; beaks anterior, elevated, approximate, or in contact;
anterior end vertically truncate; posterior side cuneate, sloping
from the beak; cardinal line forming an angle of about 80° at
the beak; base forming a broad curve from the anterior and
posterior cardinal margins; surface marked by regular equi-
distant, sub-imbricating stris, rarely with unequal concentric
folds; hinge-line somewhat strongly crenulate; ligamentary pit
distinct, triangular.

Length, .09 to .21; width, .08 to .17 of an inch. »

This is a pretty and neat species, distinguished by an obtuse
anterior extremity, which forms less than a right angle with
the posterior cardinal margin. The shell is gibbous toward the
beak, abruptly rounded in front, and sloping toward the pos-
terior extremity.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.
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LEDA, Schwymacher.

LEDA wascya.
Plate 30, Fige. 7-9.

Nucula masuta, Hari. Trans Alb. Inst, vol. iv, p. 17, 1856,
Nurniona narsta, Harr. Whitfield: Bulletin 3. Am. Mos Nat Hist p. 37, pl. 7.
figs. 7-9. 1882

Shell sub-ovate, abruptly contracted behind: arterior extrem-
ity rounded ; beaks prominent.sub-central: posteriorside shorter
and contracted, both laterally and verticaliy into a proboscidial
extension: surface marked by regular lines of growth.

Length, .14: width. .09 of an inch.

Localiticz.—Spergen Hill and Lanesville. Ind.

CONOCARDIUM. Brous.

CONOCARDITM CATASTOMUM.
Plate 30, Fige 15-17.

Comccardium cinstomum, Harl. Tran< Alb. Inmst vol iv, p. 13, 1356
Cimocardium catastrmum, Harl. Whitfield: Balletin 3, Am. Mos Nat. Hist, p.
58, pl. 7. figs. 15-17. 1882

Shell very small, elongate. sub-cylindrical or sub-clavate, gib-
bous in the middle: beaks minute, rising slightly above the
hinge-line. and anchylosed: anterior end obliquely truncated
and obtusely angular on the umbonal slope; the anterior tu-
bular wing minute: posterior end much extended, and con-
stricted near the middle, swelling at the extremity and gaping
below: surface marked with small, simple. radiating folds.
which sometimes become obsolete on the anterior end and um-
bones: minute. undulating, concentric strie cross the radiating
folds in well preserved specimens.

Length, from 125 to .20 of an inch.

This species is readily distinguished by its elongate form and
minute size (varying from one-eighth to one-quarter®of an inch
in length), its gibbous anterior end, and the constriction near
the middle of the posterior half of the shell. The posterior
extremity becomes suddenly expanded or tumid behind the
constriction, and presents a comparatively large ovate hiatus
below.

Localities.—8pergen Hill and Lanesville, Ind.
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CONOCARDIUM CARINATUM.

Plate 30, Figs. 18, 19.
“Conocardium carinatum, HALL. Trans. Alb. Inst., vol. iv, p. 14, 1856.
Conocardium earinatum, HALL. Whitfield ; Bulletin 3, Am. Mus, Nat. Hist., p. 59,

pl. 7, figs. 18, 19. 1882.

Shell sub-trigonal, gibbous in the middle, anterior end cor-
date; hinge line straight; beaks very small, strongly incurved,
rising little above the hinge line ; posterior side straight above,
sloping upwards from below, and gradually tapering to the ex-
tremity, faintly constricted at its junction with the body of the
shell and gaping below; hiatus elongate lanceolate, crenulate ;
umbonal slope strongly carinated; carina reaching from beak
to base, where it is strongly salient; anterior side obliquely
truncate, and abruptly produced into a small conical tubular ex-
tension of the hinge-line. Surface marked by simple radiating
ribs, and extremely fine concentric striee, which, in passing
over the ribs give the surface a granulated appearance. On the
anterior slope the ribs are finer and closer than on the sides of
the shell, and strongly curved.

" Length, from .20 to .83 ot an inch.

This species is distimguished from the others described by
the strong carina, which becomes alate on the lower part of the
shell, from the abrupt slope of the base of the posterior side
and narrow elongate hiatus. In unworn specimens, the fine
concentric lines in crossing the ribs, produce minute granula-
tions, which are seen only with a good lens. The anterior ex-
tremity of the shell is broadly cordate with a minute conical
wing above ; some of the ribs, which are distinct near the base,
coalesce with the carina before reaching the beak.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.

CONOCARDIUM CUNEATUM.
Plate 30, Figs. 24-26.

Conocardium cuneatum, HALL. Trans. Alb. Inst., vol. iv, p. 14. 1856.
Conocardium cuneatum, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 60,
pl. 7, figs. 24-26. 1882. .
Shell sub-trigonal or abruptly clavate; hinge-line straight;
beaks anchylosed, incurved, very small, rising but little above
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the hinge-line; umbonal slope angular; anterior side truncate,
concave just within the angle of the umbonal slope, convex
in the middle, and abruptly produced above, in continuation
of the hinge-line, into a tubular wing; posterior side vertically
compressed, straight along the hinge-line, and abruptly declin-
ing at the extremity, sloping along the base from the center of
the shell to the extremity. Hiatus elongate, extending forward
to near the middle of the shell, rounded and expanded at the
posterior extremity, and deeply crenulate in the margins of the
narrower part. Surface marked by distinct radiating coste,
which often alternate in size or bifurcate on the posterior part
of the shell, crossed by fine elevated concentric lines of growth,
more or less closely arranged. Near the basal margin are some
stronger sub-imbricating ridges parallel to the lines of growth.

Length, .88 to .50 of an inch. -

This shell resembles C. carinatum, but it is larger and pro-
portionally thicker, the ribs are less distinctly angular on the
anterior umbonal slope, and less regular, especially on the pos-
terior side of the shell, just behind the more gibbous part,
where they often bifurcate or alternate in size; also, the con-
centric lines are stronger, and there is no evidence of gran-
ulations at the crossing of the radiating and concentric lines-
The shell is remarkable as being vertically compressed or
pinched toward the posterior extremity, where the sudden
declination of the cardinal margin gives it an abrupt wedge-
shaped termination. The cardinal margins are distinctly anchy-
losed and the posterior edge of the hiatus at the junction of
the two valves is distinctly continuous.

Localities—Spergen Hill, Launesville, and Bloomington, Ind.

CONOCARDIUM PRATTENANUM.
Plate 30, Fig. 20.

COonocardium prattenanum, HarL. Trans. Alb. Inst., vol. iv, p. 85. 1856.
Conoeardium prattenanum, HALL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist,, p. 61,
pl. 7, fig. 20. 1882.
Shell sub-fusiform; hinge-line straight, beaks depressed, dis-
tinetly anchylosed; from the beaks along the anterior umbo-
nal slope the angle is obtuse and scarcely defined; anterior
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side obtuse, convex in the middle, and gradually sloping up-
ward from the angles; posterior part of the shell with a broad
depression on each side, and again expanding at the extremity
with an oblique angular fold, from the hinge-line downward to
the hiatus; hiatus broad and expanded behind, narrowed ab-
ruptly at the junction of the oblique folds, and thence gradually
to the middle of the shell. Surface marked by strong plications,
which are much stronger on the anterior part of the shell, and
more slender behind. The fold along the anterior umbonal
slope bifurcates, sending off on each side a plication, which
again bifurcates. Plications crossed by sharply elevated lines,
which are more conspicuous on the posterior part, give it a
cancellated appearance.

Length, .20'of an inch. : .

This species differs from either of the preceding in the
greater prominence of the anterior end, which is likewise
more strongly costate. The angle of the umbonal slope is less
prominent, and it differs conspicuously from either of the
others in the bifurcation of the folds. The ribs on the pos-
terior slope are smaller than on the anterior side; in this re-
spect being the reverse of the other species; the cancellating
lines are nearly as strong as the ribs on the posterior end.
The strong angles projecting from the hinge-line to the hiatus
are also a marked character. The hiatus of this species is pro-
portionally more extended forward than in any of the preced-
ing, and does not contract so rapidly in that direction.

Locality.—Alton, Ills.

CONOCARDIUM MEEKANUM.
Plate 30, Figs. 21-23.

Conocardium meekanum, HALL. Trans. Alb. Inst., vol. iv, p. 15. 1856.
Conocardium meekanum, HarL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 61,

pl. 7, figs. 21-23. 1882.

Shell sub-angularly ovate or abruptly clavate; hinge line
nearly straight, declining at the posterior extremity and some-
times from the beaks, obliquely truncated anteriorly; anterior
end convex in the middle, and margined by a narrow sulcus
which reaches from beak to base, just within the obtuse angle
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of the umbonal slope; posterior end sloping on the base uni-
formly from the center of the shell to the extremity, con-
tracted behind the body of the shell; vertically depressed and
slightly expanded laterally at the extremity. Surface marked
by small elevated thread-like radiating lines, which on the pos-
terior part of the shell are crossed by finer conceptric strie,
giving that part of the shell a cancellated appearance. Anterior
end depressed, marked by much fainter radiating lines crossed
by nearly obsolete traces of fine striee, which converge toward
the anterior tubular wing.

Length, .20 to .38 of an inch.

This shell bears the nearest relation to C. cuneatum, but dif-
fers in being smaller, the umbonal slope is more rounded, and the
radiating lines on the anterior end are much less strong, and
this part of the shell is margined by a distinct groove or sulcus.
On the body and the posterier part of the shell the radiating
striee are finer than in C. cuneatum, but, like that, are sometimes
bifurcating.

Locality.—Alton, Il

CONOCARDIUM EQUILATERALE.

Conocardium equilaterale, HALL. Trans. Alb. Inst., vol. iv, p. 16. 1856.
Conocardium equilaterale, HaLL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist,, p. 62

1882.

Shell triangular, sub-equilateral, scarcely gibbous in the mid-
dle; hinge-line very straight; beaks small, rising a little above
the hinge-line; anterior end cuneate, sloping gradually from
near the center of _the shell; umbonal ridge obtuse above,
nearly at right a,ng’es to the hinge, and subdividing several
- times before reaching the base; posterior end cuneate, very
gradually sloping from the body of the shell; extremity un-
known; surface marked by radiating striee or folds, which are
simple or bifurcating, and crossed by fine, regular, elevated,
thread-like lines.

Length and width nearly equal, about .125 of an inch.

This shell is very different from the other species, in the thin
wedge-form anterior end, which slopes upward, gradually, from
the base. There is no tubular anterior wing visible. The

’
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nearly equilateral form, slight gibbosity in the middle, fectan-
gular direction of the angle of the umbonal slope, which is
subdivided into several strise or plications before reaching the
base, are very distinctive characters.

Theé specimen described is deficient in the posterior extrem-
ity, and the form of the hiatus is unknown.

Locality.—Spergen Hill, Ind.

GASTEROPODA.
EUOMPHALUS, Sowerby.

EvoMpHALUS QUADRIVOLVIS.
Plate 31, Figs. 24, 25.

Evomphalus quadrivolvis, HALL. Trans. Alb. Inst., vol. iv, p. 19. 1856.
Straparollus quadrivolvis, HarLL. 8. A. Miller; Cat. Am. Pal. Foss. 1877.
Euomphalus quadrivolvis, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 71,

pl. 8, figs. 24, 25. 1882.

Shell planorbicular, spire depressed, composed of about four
turns, the inner one scarcely rising above the last volution; vo-
lutions somewhat rapidly increasing from the apex, regularly
rounded; aperture round-oval, slightly transverse; umbilicus
less than the diameter of the outer volution; surface marked
by fine, closely-arranged strise of growth.

Diameter, .12 to .81; elevation, .06 to .16 of an inch.

This shell is distinguished by the depressed spire, showing in
profile only the second volution. The volutions are regularly
rounded, never angular above or below. The umbilicus is com-
paratively small, the volutions increasing rapidly in size. The
surface is marked by regular strie of growth, which may be
occasionally irregular from accident to the shell in its growing
condition.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.



850 REPORT OF STATE GEOLOGIST.

EvoMPHALUS SPERGENENSIS.

Plate 31, Figs. 16, 19.

Euomphalus Spergenensis, HALL. Trans. Alb. Inst,, vol. iv, p. 19. 1856.
Straparollus Speryeneyms, HarL. 8. A. Miller; Cat. Am. Pal. Fossils. 1877.

E halus Sperg , HaLn. Whitfield ; Bulletm 3, Am. Mus. Nat. Hist., p.
89, pl. 8, figs. 16-19. 1882.

Shell sub-discoid or planorbnform spire composed of five or
six turns, the inner ones coiled in the same plane, two or three
of the outer ones only visible in profile; suture well defined on
both sides; volutions rounded below with a distinct obtuse
angulation on the upper side, a little distance from the suture;
umbilicus nearly twice the breadth of the outer volution; aper-
ture oblique, round-oval with a slight expansion at the angle
on the upper side of the volution. Surface marked by close,
fine, equal striee of growth.

Diameter, .80 to .1 inch; height, .28 to .25 of an inch.

This shell resembles the E. levis of D’Archiac and De Ver-
neuil. (Trans. Geol. Soc. Lond., vol. vi, 2d series, part 2, page
868, plate 38, fig. 7.) K. planorbis, in part of De Koninck.
(Carb. Fossils of Belgium, page 434, plate 25, fig. 7.)

Our shell agrees with the description of MM. D’A.and De V.,
with the exception of the form of the aperture. The figures
given by these authors show the greatest diameter ot the aper-
ture to be transverse, while in the species here described the
longest diameter is obliquely outward and downward from the
axis of the shell.

Our shells with five turns of the spire are much smaller than
E. levis of these authors, and our larger specimens are precisely
of the same size as the four inner volutions of their figures.

It is possible, however, that these deviations which appear
constant in our specimens may prove to be only a variety not
of specific value. Our specimens of this species, which are
numerous, do not lead us to include the E. planorbzs of D’A. and
De V. as a variety. -

Our specimens present all gradations, from those with the
spire entirely flat to those where the three outer volutions are
visible in profile. In all these the obtuse angulation on the
upper side of the volution is present.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.
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EuoMPHALUS SPERGENENSIS, var. PLANORBIFORMIS,
Plate 31, Figs. 20, 21.

Euomphalus Spergenensis, var. planorbiformis, HALL. Trans. Alb. Inst,, vol. iv, p. 20.
1866.

Struparollus Spergenensis, var. planorbiformis, Harr. 8. A. Miller; Cat. Am. Pal.
Fos. 1877.

Euomphalus Spergenensis, var. planorbiformis, HaLt. Whitfield; Bulletin 3, Am.
Mus. Nat. Hist., p. 70, pl. 8, figs. 20, 21. 1882.

Shell discoid; spire flat or concave; volutions about four,
rounded above and below; aperture nearly circular; umbilicus
broad, not deep.

This variety differs from the flattened forms of the species
in the abseunce, or only slight indication, of the angulation on
the upper side of the volution. The spire is often concave,
and in such specimens there is an obtuse angulation on the
upper side of the volution, but differing so much from the last
described as to present a distinction from the same feature in
those of the species with raised spires. The size and form of the
volutions, and their ratio of increasing size, correspond with
characteristic features of the species.

Localities.—Spergen Hill, Lanesville, and B]oorﬁington, Ind.

EUOMPHALUS PLANISPIRA.
Plate 31, Figs. 22, 23.

Euomphalus planispira, HALL. Trans. Alb. Inst., vol. iv, p. 20. 1856.

Straparollus planispira, HALL. 8. A. Miller; Cat. Am. Pal. Fossils. 1877.

Euomphalus planispira, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 70,
pl. 8, figs. 22, 23. 1882,

Shell discoid; spire flat or scarce]y concave; volutions about
five or six, slender, very gradually increasing in size, rounded
above and below; suture well defined; aperture circular; um-
bilicus broad and shallow. Surface marked by fine, closely
arranged and slightly undulating striee.

Diameter, .86; height, .12 of an inch.

This shell is distinguished from either of the preceding by
its slender volutions, which increase much more gradually from
the apex. The volutions are round, both above and below,
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though sometimes the lower side descends so abruptly to the
umbilicus as to present the appearance of an obtuse or unde-
fined angle on the last volution.

The broad and shallow umbilicus of this species results from
the flatness of the spire and the small diameter of the volutions.
The volutions are as perfectly distinguishable on the lower as
on the upper side of the shell.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.

PLEUROTOMARIA, DeFrance.

PLEUROTOMARIA NODULOSTRIATA.
. Plate 32, Fig. 5.

Pleurotomaria nodwlostriata, HALL. Trans. Alb. Inst., vol. 4, p. 21, 1856.
Pleurotomaria nodwlostriata, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p.

80, pl. 9, fig. 5, 1882.

Shell turbinate; spire depressed-conical, obtuse at the apex;
volutions about four, rounded, somewhat depressed above, the
last one ventricose below; suture distinct, rather sharply de-
fined; aperture sub-circular, slightly flattened on the inner
side; umbilicus rudimentary, surface marked by strong, re-
volving, elevated striee which are about equal to the spaces be-
tween them, excepting on the periphery of the outer volution
where two or three are more distant, leaving a double spiral
band; revolving striee crossed by oblique strize (parallel to the
lines of growth) which are very conspicuous on the upper side
of the volution, but become obsolete below the band. The re-
volving lines at the junction of the oblique striee become nod-
ulose on the upper half of the volution, and particularly near
the suture. :

Diameter .12 to .18; height .10 to .18 of an inch.

This little shell is distinguished by its depressed conical spire,
which is almost truncate above. The external characteristics
are the strong revolving strige, only visible on the lower half of
the last volution, or with but faint oblique strite; while on the
upper part of the volution, the crossings of the strise produce
a distinct nodulose or granulated surface; and this character is
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the last to be obliterated in worn shells. The spiral band on
the middle of the last volution consists of a single elevated line
between two broad depressed spaces.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.

PLEUROTOMARIA HUMILIS.
Plate 32, Fig. 3.

Pleurotomaria humilis, HaLL. Trans. Alb. Inst., vol. iv, p. 21. 1856.
Pleurotomaria humiis, HaLL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist., p. 82,

pl. 9, fig. 3. 1882.

Shell depressed, trochiform, oblique, spire a little elevated,
<onsisting of three or four volutions which increase rapidly in
size from the apex; volutions, depressed-convex above, and
declining to the periphery; base of the last volution less con-
vex than on the upper side, sub-obtusely angular on the per-
iphery, which is marked by a narrow groove, which is but
little wider than the usual spaces between the revolving strise;
surface marked by revolving and transverse striee, which are
stronger and more distant on the upper side of the volution,
giving it a beautiful cancellated appearance; while they are
closer and finer on the lower side of the shell; mouth trans-
versely oval ; umbilicus small.

Diameter, .10 to .19; height, .07 to .14 of an inch.

Localities.—Bloomington, Lanesville, and Spergen Hill, Ind.

PLEUROTOMARIA MEEKANA.
Plate 32, Figs. 8, 9.

Pleurotomaria meekana, HaLL. Trans. Alb. Inst., vol. iv, p. 22. 1856.
Pleurotomaria f meekana, Har1r.. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 82,
pl. 9, figs. 8, 9. 1882 :

Shell depressed-conical: spire short; rapidly diminishing and
obtuse at the apex; volutions about five, appressed above and
sub-angular below, with the periphery vertical; suture distinct;
last volution large, not ventricose, biangular on the periphery,

. with a.defined groove in the center which is distinctly margined
above and below by an elevated line ; surface on the upper side
23—GEeoL.
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of the volutions marked by revolving and transverse strige of
equal strength, which are regularly cancellated (and when not
worn there is a slight nodosity at the crossing.)

The revolving lines on the base of the last volution are closer
and finer than those above, and cqually but less distinctly,
crossed by the transverse lines which make a deep sinuosity on
the periphery of the shell. Aperture sub-quadrate with a deep
notch on the outer margin at the termination ot the revolving
band ; umbilicus of medium size.

Diameter, .18; height, .13 of an inch.

This species resembles the P. humilis in general form; but
the spire is more elevated, and it has one or two more volutions,
which do not increase in size so rapidly as in that species. The
periphery also is straight and bounded above and below by an
angular ridge, and with a distinct spiral groove, margined on
each side by an elevated band of equal width to itself, the three
divisions occupying the whole of the periphery. The umbili-
cus is somewhat larger than in P. Aumilis, and the mouth more
distinctly quadrate, its outer margin being nearly vertical.

Locality—Erroneously cited in the original paper as occurring
at Spergen Hill.

!
PLEUROTOMARIA PIASAENSIS.
Plate 32, Figs. 6, 7.

Pleurolomaria piasaensis, HALL. Trans. Alb. Inst., vol. iv, p. 22. 1856.
Pleurotomaria piasaensiz, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 83,

pl.9, fige. 6,7. 1882

Shell depressed, sub-globose; spire short and little elevated,
consisting of about four volutions; volutions rapidly increasing
in size, depressed-convex above, somewhat rounded below, and
becoming sub-angular near the aperture; the periphery abruptly
rounded and marked by a spiral groove or band; surface marked
by about four strong spiral or revolving striee on the upper side
of the volution, between the periphery and suture, and four or
five similar striee on the lower side; transverse strire scarcely
distinct, except on the spaces between the revolving strie; vm-
bilical depression rather broad and margined by a strong angu-
lar elevation toward the aperture of the shell; aperture sub-
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-quadrangular, the pillar side shorter; the outer side, from the
periphery to the angle bordering the umbilical region, nearly
straight, and equal to the space from the periphery to the bu-
ture.

Diameter, .17; height, from .10 to .11 of an inch.

This species resembles P. humilis in form, but differs in the
stronger revolving lines, with scarcely visible transverse stris,
and also in the decided angulation bordering the umbilical re-
gion.

Locality.—Piasa creek, above Alton, Il

PLEUROTOMARIA SUBGLOBOSA.
Plate 32, Fig. 10.

Pleurotomaria rotundata, HarLL. Trans. Alb. Tust., vol. iv, p. 23. 1856.

Plevurotomaria subglobosa, HaLL., Cat. Am. Pal. Foss.; 8. A. Miller, p. 245. 1877.

Pleurotomaria subglobosa, HaLL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 79,
pl. 9, fig. 10. 1882,

Shell sub-globose; volutions about five or six, convex, the
last one very rotund or ventricose; suture distinctly marked,
and the volution depressed just below it, and rising in an ob-
tuse, undefined angle, below which is a distinct depressed re-
volving line, and below this again a similar sub-angular eleva-
tion, which forms the upper limit of the broad periphery of
the outer volution, thus making the upper side of the volution
obscurely biangular, with one depression between the angles
and the other toward the suture. (These angles and the de-
pression between are distinctly visible in the cast.) Aperture
broadly ovate, umbilicus small; surface marked by fine, closely
arranged revolviug strie; spire broad, depressed, conical.

Diameter, .09 to .45; height, .04 to .38 of an inch.

This is a well marked and easily distinguished species, both
in external characters and in casts where the outer volution is
preserved. The form is globose, the periphery of the last vo-
lution is a little straightened from the angle above. The two
obscure angles and the depression between them characterize
the species. No distinct striee crossing the revolving strie have
been observed. There are some obscure indications of a spiral
band on the periphery.

Localities.—Alton,Ill.; Spergen Hill, Bloomington, and Lanes-
ville, Ind.
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PLEUROTOMARIA W ORTHENT.
, Plate 32, Fig. 4.

Pleurotomaric Wortheni, HALL. Trans. Alb. Inst., vol. iv, p. 23. 1856.
Pleurotomaria Wortheni, HALL. Geol. Rept. Jowa, p. 530, pl. 23; fig. 13. 1858.
Pleurotomaria Wortheni, HaLL, Whitfield; Bulletin 3, Am. Mus. Nat. Hist,, p. 81,

pl. 9, fig. 4. 1882,

Shell depressed sub-globose; spire but little elevated, oblique
from the great expansion of the last volution; volutions about.
three, somewhat flattened above, raptdly expanding, so that the
last volution makes nearly the whole bulk of the shell; ob-
tusely angular on the periphery; uppen margin of the volutions-
marked by a row of strong nodes, which extend about one-
third across; surface marked above by stri parallel to the
lines of growth which on the last volution disappear in passing
over the angulate periphery; base of last volution marked by
strong revolving lines on the space between the outer margin
and the umbilical area; base deeply excavated about the um-
bilical region, but the umbilicus is unknown. Aperture sub-
quadrate, upper edge of the outer lip projecting far over the
lower.

Diameter, .60; height, .48 of an inch.

In general form this species bears some resemblance to P.
spherulata of Conrad, (P. coronula, Hall,) but it has fewer volu-
tions, it is less sharply angular on the periphery, and the nodes
are much stronger and extend partially across the volution;
while in P. spherulata they are small and form an elevated
crest along the suture line.

Localities.—Bloomington, Spergen Hill, and Lanesville, Ind.

PLEUROTOMARIA SWALLOVANA.

Plate 32, Figs. 1, 2.
Pleurotomaria Swallovana, HaLL. Trans. Alb. Inst., vol. iv, p. 24. 1856.
Pleurotomaria Swallovana, HaLL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist., p. 80,

pl.9, figs. 1, 2. 1882.

Shell depressed, somewhat globose, spire little elevated; volu-
tions about five, regularly rounded, the last one sub-ventricose,
and sometimes a little more expanded at the periphery; suture
well defined; aperture sub-circular, a little oblique on the pillar;



PALEONTOLOGY. 357

umbilicus large, circular; a flattened band upon the periphery
of the shell margined on each side by a distinct elevated line;
volutions crossed by fine, even, thread-like strie, which are
smaller than the spaces between them, more conspicuous on
the upper side of the volutions and often obsolete on the lower
side. ‘

Diameter, .12 to .25; height, .07 to .20 of an inch.

This species resembles a_small Helix with depressed spire
and large, rounded umbilicus. In worn specimens the strise
are often indistinct, and the revolving band on the periphery is
frequently quite obliterated. When these are present, they
afford, with the form, very reliable characters.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.

PLEUROTOMARIA TRILINEATA.

Plate 32, Fig. 20.

Pleurolomaria trilineate, HALL. Trans. Alb. Inst., vol. iv, p. 25. 1856.
Pleurotomaria trilineata, HaL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 80, pl.

9, fig. 20. 1882,

Shell ovate-conical; spire more or less elevated, acute at the
apex; volutions about six; convex, last volution ventricose;
suture distinctly defined; aperture sub-circular; columella per-
forate by & small umbilicus; surface marked upon the periphery
by a comparatively broad spiral band, which is margined each
egide by a linear groove; two other similar grooves between the
band and the umbilicus, dividing the base of the shell into
three spaces, each one equaling in width the spiral band;
entire surface, except the spiral band, ornamented by revolving
thread-like striee, which are crossed by fine lines of growth, the
latter becoming stronger and curving slightly backward upon
the spiral band; an almost imperceptible angulation just below
the umbilicus. '

Length, .25 to .50 of an inch.

In form, this shell somewhat resembles the Cyclonema (Pleu-
rotomaria) Leavenworthana, but could.only be mistaken for the
same when occurring as casts. The distant revolving greoves
on the lower part of the shell will readily distinguish it. In
the better preserved condition, the finer revolving striee, which
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cover the surface, except the spiral band, together with this,
are characteristic features. The spire in this species is also
more acute than in the other, the volutions less uniformly
rounded, and the last volution more ventricose, with a distinct
umbilical perforation.

Localities.—B8pergen Hill, Lanesville, and Bloomington, Ind.

PLEUROTOMARIA ELEGANTULA.

Plate 32, Fig. 19.

Murchisonia elegantula, HarLr. Trans. Alb. Inst, vol. iv, p. 27. 1856.
Pleurotomaria shumardi, MEER & WorTHEN. Geol. Surv. IlL, vol ii, p. 260, pl.

18, fig. 6. 1866.

Pleurotomaria elegantulu, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist.,

p- 84, pl. 9, fig. 19, 1882,

Shell elongate-conical; spire composed of about six or seven
volutions, which are obliquely flattened on the upper side, and
angular near the base; suture not strongly defined, surface
marked by strong elevated strize which cross the volutions from
the upper side obliquely, or with a gentle curve backward, and
crossing the spiral band, which is coincident with the angle of
the volution, appear below it in a nearly vertical, or slightly
oblique, position to the axis of the shell; form of aperture
unknown.

Length, .33 of an inch.

This very elegant little species differs from any of the others,
in the strong transverse strie, the angulation of the volutions
near the lower edge, and the absence of revolving strie.

The described specimen preserves but about six volutions,
one or two having been broken from the apex.

Locality.—Bloomington, Spergen Hill, and Lanesville, Ind.

PLEUROTOMARIA CONULA.
Plate 32, Fig. 17.

Pleurotomaria (murchisonia ?) le, HALL. Trans. Alb, Inst., vol. iv, p. 26. 1856.
Pleurotomaria conula, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hiat., p.
84, pl. 9, fig. 17. 1882
Shell conical, spire gradually and uniformly diminishing from
the base; volutions six to eight, angular in the middle, and
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flattened above and below; sutures defined; surface marked
by distinct, elevated, nearly vertical strie both above and be-
low the spiral band; spiral band occupying the periphery of
the volution, and composed of three revolving minute carina-
tions with narrow depressions between (sometimes only two ele-
vated bands are visible); aperture sub-quadrate; columella
extended below, perforate. -

Length, from .08 to .18 of an inch.

This shell is almost strictly conical, the volutions sub-angular,
with nearly vertical, raised strise, which are interrupted on the
spiral band, and appear only slightly below or not at all. The
spiral band sometimes appears to be composed of two raised
strie with a depression between, and sometimes of three strige.
The base is flattened toward the center, and prolonged into a
short canal by the extension of the columella. It is quite dis-
tinet from all other species 6f this group in its gradually as-
cending spire, its centrally angular. volutions, and elongate
regularly conical form.

Localities.—Spergen Hill and Lanesville, Ind.

MURCHISONTIA, Phrillips.

MURCHISONIA INSCULPTA.
Plate 32, Fig. 18.

Murchisonia insculpta, HALL. Trans. Alb. Institute, vol. iv, p. 26. 1866.
Murchisonia insculpta, HaLL. Whitfield ; Bulletin 3, Am. Mua. Nat. Hist. p. 85, pl.
9, fig. 18. 1882,

Shell subulate-conical; spire somewhat rapidly ascending,
acute; volutions 8ix or seven, convex and rounded in the mid-
dle, oppressed and sloping gradually above and abruptly below,
to the suture; upper side of volutions marked by vertical elon-
gate nodes, which are pointed above and gradually disappear
in the surface below, or subdivided into distinct elevated strise;
spiral band rather broad, margined by two distinct elevated
lines with the intermediate space convaex or concave; last volu-
tion ventricose, extended below, and marked by an elevated
line which is a continuation of the suture line; aperture some-
what rounded, and extended in front; columella extended be-
low and imperforate.

Length, from .05 to .25 of an inch.
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This shell resembles Pleurotomaria (Murchisonia) conula in gen-
eral form, and in some degree in external characters; but it is
less strictly conical, the volutions are more rotund in the middle,
the spiral band broader and more elevated, never double, the last
volution much more ventricose, and the columella imperforate.
The nodes on the upper margin of each volution are triangular
with the apex above, and appear as if sculptured from the sub-
stance of the shell, leaving similar equal reversed spaces be-
tween each. In some well preserved specimens, these nodes
become diffused below in several strong, vertical strie, which
reach the spiral band. These do not reach the lower side of
the volution, which sometimes shows a single elevated revolv-
ing line. The strong elevated line on the lower side of the
last volution is also a distinguishing feature.

In tragments of the shell showing single volutions, the strong
nodes are a distinguishing feature. Some specimens show re-
maine of transverse or curved strie, but in many this character
is not observable.

Localities.—Spergen IIill, Lanesville, and Bloomington, Ind.

MURCHISONIA ATTENUATA.
Plate 32, Fig. 13.

Murchisonia altennata, HaLL, Trans. Alb. Inst,, vol. iv, p. 37, 1856.
AMurchisonia attenvata, HaLl.  Whittield ;: Bulletin. 3, Am. Mus Nat. Hist,, p. 83, pl.
9, fig. 13. 1852

Shell subulate, elongate: spire very gradually tapering: vola-
tions nine or more, flattened: scarcely convex in the middle
and marked by a spiral band which is margined on either side
by a strong elevated ca