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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 lamellee from 90 to 100,
slightly alternating in size, near the margin broad and nearly
flat, becoming sharper as they approach the center; the stronger
lamellse continue to the center, are twisted and elevated, form-
ing a false columella. '
Formation and Locality—Crab Orchard, Kentucky.

AULACOPHYLLUM, Edwards § Haime.

A ULACOPHYLLUM TRISULCATUM.
Plate 16, Fig. 5.

Aulacophyllum trisuleatum, Harr., 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

numerous constrictions caused by intermittent growth; internal

coste sharp, prominent; height of corallum 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 prominent, con-
verging to the fossettes, and on the posterior side to a line in

-continuation of the principal fossette; a few lamellee 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 Paleont. Univ., xi, p. 105. 1850.
Aulacophyllum suleatum, EDwarRDS & Haime. Polypiers Fossiles des Terrains Palce-
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 saub-rhom-
boidal; length fifty millimeters, width forty 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 costse very prominent, converging to a line
along the middle of the anterior side, and less distinctly to a
line on the posterior side; the costse 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 center to the posterior margins
number of lamellee 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 lamelle at right angles to the principal fossette, the greater
portion of the lamellee of the posterior side also converge to
these two lamelle, a few converge to the indistinet posterior
fossette ; the convergence of the lamell® on the dextral and
sinistral sides gives the appearance of lateral fossettes. The
two lamellee 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 PRACIPTUM.
Plate 16, Figs. 6, 7.

Awlacophyllum  preeciptum, Hars., Thirty-fifth Annual Report of the New' York
State Museum of Natural History, advance sheets, page 24. Angust, 1882,
Corallum simple, turbinate, straight or slightly curved; ex-

terior with strong annulations, concentric wrinkles and fine

striee ; longitudinal striee fine, distinct; height of corallum fifty
millimeters; diameter of calyx forty millimeters; depth thirty
millimeters ; sides regularly sloping to the center, the calyx
having the form of an inverted cone; principal fossette 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 lamellee of the anterior side converge
to the principal fossette, a few converge to the rudimentary
fossettes, the remaining larger lamellee continue to the center
of the calyx.

- Formation and Localities.—Corniferous limestone; Falls of the
Ohio and Clark county, Indiana.

A ULACOPHYLLUM PRINCEPS.
Plate 16, Figs. 8, 9, 10.

Aulacophyllum princeps, Harr. Thirty-fifth 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 strise fine and very distinet; 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 lamelle from 160 to
180, of nearly uniform size at the margin; on the sides the al-
ternate lamellse are much larger than the others; about two-
thirds of the lamelle 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 distinduished
by the more numerous and thinner lamellz.

Formation and Localities.—Corniferous limestone, New Y ork
and Falls of the Ohio.

AULACOPHYLLUM CONVERGENS.
Plate 17, Fgs. 1, 2. .

Aulacophyllum convergens, Harr, Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, p. 22. August, 1882,
Corallumn simple, broadly sub-turbinate, regularly curved;

exterior comparatively smooth with concentric wrinkles and

striations; longitudinal striee fine, distinet; 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
lamellse 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

Aulaeophyllum prateriforme, Ha1r. 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 concentrie
wrinkles and striations-and Oc,ca,smnal 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 a little posterior to the
center; fossette narrow extending from the center to the an-
terior margin; number of lamellse 110, alternating in size; about
gixteen of the larger lamelle converge to the fossette, the
othiers® 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 riearly central, while in
that species it is posterior; the converging of the lamelle to the
foesettes is much less distinet.

Formation and Locality.—~Corniferous limestone, Falls of the
Ohio.




PALEONTOLOGY. 283

AULACOPHYLLUM CRUCIFORME.
Plate 17, Figs. 5, 6.

Aulacophyllum cruciforme, Havr. 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 lamelle
140; nearly uniform in size at the margin, alternating below ;
the larger lamellz, except those which converge to the fossette,
continue to within eight millimeters of the center of tlie calyx,
leaving a convex space sixteen millimeters in diameter, nearly
smooth ; at the junction of the posterior and anterior lamellse
are two rudimentary fossettes at right angles to the principal
fossette. ot

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 Localz’ty.—-()ofniferous limestone, Falls of the
Ohio.

AULACOPHYLLUM POCULUM.

Dlate 18, Pligs. 2, 8, 4.

Aulacophyllum poculum, HarL. Thirty-fifth Annual Report of the New York State
Museum of Natural History,"advance shéets, page 26  August, 1882.

Corallum simple, sub-cylindrical, short; the attached portion
of the base large, frequently equal te the diameter of the coral-
lum ; height of the corallum twenty millimeters; diameter of
calyx twenty millimeters; depth from eight to twélve 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 lamellee near the fossette converge to it, the others con-
verge to the center; afew extend upon the concave tabule and
coalesce with it. ' :

Formation and Locality. . Corniferous limestone, Falls of the
Ohio.

AULACOPHYLLUM REFLEXUM.
Plate 18, Figs. 5, 6, 7.

Aulacophyllum reflexum, Harr., 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, éxténding from the

‘cWater to the margin; gmmber of lamelle eighty, alternating
1%*@, the smaller ones #bout one-third the thickness of the
othérs, and extending but a short distance from the margin, a
portion of the larger lamelle 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 lamellée 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, Thi}ty-ﬁfth Annual 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  distinct; height thirty-five

millimeters; diameter of' calyx thirty millimeters; depth
twenty-five millimeters; sides regularly sloping; a narrow
deep tossette extends from the bottom to the anterior margin;
number of lamelle from eighty to ninety, alternating in size,

‘the larger ones only reaching the fossette. and the bottom of

cup, thlckened and. suba,ngula,r near the margin, becoming

-




v

1

PALEONTOLOGY. - . 285

thinner on the ‘sides‘; convergence of the lamelle to the fossette
very distinct; there are two rudimentary lateral fossettes, and
a less conspicuous one on the posterior side. '

. Formation and Loc’alztg/ —-001 mferous limestone, Falls of 'the
Ohlo |

AULACOPHYLLUM ,TRIPINNATUM.
Plate 22, Figs. 8, 9.

Aulacophyllum tripinnatum, HaLL. Thirty-fifth Annual Repart 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 lamellse eighty, alternate ones much

~the larger; their arrangement is as follows: On the p()stgrlor

side one lamell® extendsfrom: the: m‘arg'm & 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’ depressign connecting the two; the

lamell® converge to the fossettes and the connecting depression,
not- reaching the center of the calyx; anterior to the depres-

gion is an .oblique space ten millimeters wide, and about the
same height, essentially smooth, formed by the coalescing of
the lamellee.

Formation and Localzty —Corniferous limestone, Falls of the
Ohio.

ZAPHREN TIb Rajmesque

ZAPHRENTIS TORTA.
Plate 22, Fig. 1.

Zaphrentis lwta Haxrr. Thirty-fifth Annual Report of the New York Siate Museam
. of Natural History, advance sheets; p. 30. August, 1882, ,

Corallum simple, elongate turbinate, straight or slightly

- curved; extériorswith concentric wrinkles and. stris, and occa-

sional sharp annulations, longitudinal striee distinet; height of '

corallum sixty millimeters; diameter of calyx thlrty millime-

" ters; depth twenty-five millimeters; sides abrupt. = The tabulz,

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 lamelle seventy-five, alternating in
size, the smaller ones about one-half the thickness of the
others; the principal lamell® extend to the center of the tabulse,
fasciculating and very much twisted; the sides of the lamellse
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 auterior 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 lamelle
are much thicker at the margin of the cup, and more nearly
uniform in size; the central portion of the ealyx is smooth,
and the lamells are much thickened as they approach this area.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. : o : ' ' :

ZAPHRENTIS FOLIATA.
Plaie 18, Figs. 10, 11.

Zaphrentis foliata, HaALL. Thirty-fifth Annual Report of the New York State Mu-
seum of Natural History, advarce sheets, page 34. Angust, 1882.

Corallum simple, elongate, turbinate, curved;; surface with fre-
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quent narrow undulations and occasional constrictions ; external
striations distinct; height of corrallum seventy millimeters; di-
ameter of ealyx, twenty-five millimeters, depth, twenty milli-
meters; lamellee about seventy, nearly uniform in size and thick-
ened at the margin, alternating and thin below; the principal
lamellze 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 laminse; 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. RPN PR v

ZAPHRENTIS PROFUNDA.
® Plate 19, Fig. 1.
Zaphrentis profunda, Harn. Thirty-fifth Annual Report of the New York State

Museuw of Natural History, advance sheefs, p- 31. August, 1882,

Corallum simple, elongate turbinate, curved; exterior with
numerous annulations; external striz 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-
‘le from one hundred to one hundred and ten, alternating in
size, thicknened at the margin, thin and sharp below ; the prin-
cipal lamellze 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.

5 . . . d
Formation and Locality.—Corniferous limestone; falls of the
Ohio. : ‘
ZAPHRENTIS ELEGANS.
Plute 19, Figs. 2-5. -

Zaphrentis elegans, HArL. Tﬁirty-ﬁfth Annual Report of the New York State Mu-
seum of Natoral History, advance sheets, page 37.  August, 1882
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Corallum simple, turbinate, usually slightly compressed, acute
at the base, regularly expanding'to the calyx; exterior with
concentric wrinkles and undulations, external strise distinct,
fourteen in the space of ten millimeters; when decorticated the
internal strize are usually broad, equal to one-half the number
of the lamellse; 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 lamellse 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 lamelle from
eighty to ninety, alternating in size, thickened and sub-angular
at-the margln ‘becoming very thin and fragile below.

This species may be distinguished from Z. profunda by its
compressed form, shallower calyx and finer lamellee; from
Z. nitida it differs in its compressed orm, narrower flattened
space at tlie bottom of the calyx, and somewhat finer lamellee.

Formation and Locality—Corniferous limestone, Falls of the
Ohio. .

ZAPHRENTIS PONDEROSA.
“: Plate 19, Fig. 7.

Zaphrentis ponderosa, Haxr. Thirty-fifth Annual Report of the New York State
: Museum of Natural History. Advance sheets, p. 27. August, 1882.

Corallum simple, turbinate, ¢urved and oblique, exterior
~ with strong rounded ridges, 10ng1tud1nal 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®e extend to the center, twisting and coales- -
cing with the elevated portion of the tabulse. :
Formation and Locality.—Corniferous limestone, Falls of the
Oth o
: | ZAPURENTIS NITIDA.

Plate 19, Figs. 6, and Plate 20, Figs. 4-6.

Zaphrenus nitida, HALL, Thirty-fifth Annnal 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 strize, very
distinct ; height of corallum eighty millimeters; diameter of
<calyx ‘thlrty 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;
- mumber of lamelle, from seventy- ﬁve to nmety nearly uniform
in size; thickened and rounded at the margin, becoming thin
and alternating below; the principal lamelle-extend a short:
distance on the tabule, coalescing with them, not twisted.. .

This species most nearly resembles Z. profunda, but is a more
so]id form, and the calyx is not so deep.

' Formation and Localzty —Corniferous hmestone, Falls of the
©Ohio.

ZAPHRENTIS, SPISSA. -
4 Plate 19, Figs. 8, 9.

Zaphrentis Spissa, HarL.  Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 30. August, 1882.
Corallum simple, abruptly turbinate, straight or slightly

curved ; height of corallum seventy millimeters; diameter of

calyx fifty millimeters; sides regularly concave; number of
lamell® 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.
. Plate 20, Figs. 1-3.

Zaphrentis trisutura, HarL.  Thirty-fifth Annual Report of the New York ‘State
Museumn of Natural History, advance sheets, p. 30. August, 1882,
Corallum simple, turbinate, quadrilateral, straight or slightly

curved ; longitudinal strise conspicuous; height fifty millime-

ters ; dlameter of calyx thirty-five millimeters; sides nearly
vertlcal or slightly convex, space at the bottom twenty-five
19—GeoL.
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millimeters in diameter; fossette consisting of a deep depres-
sion at the sinistral margin of the tabule; number of lamelle
seventy, alternating in size, very thin and sharp on the sides of
the cup, adjacent lamellee coalescing and fasciculating, the
lanielle 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 lamellee are characteristics by which this spemes
may be easily distinguished.

Formation and Locality.—Corniferous llmestom, Falls of the
Ohio. : :

Z APHRENTIS DEFORMIS.
o Plate 20, Figs. 9, 10.
Zaphrentis z%;,”oivnis; Harr. 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
coml]um a very oblique growth; diameter essentially uniform
throughout the whole length ; exterior with numerous oblique
wrinkles and annulations; longitudinal striations somewhat
obscure; when decortmated the internal striee are broad and
smooth, seven in the space of ten millimeters; height of coral-
lum thirty-five millimeters ; diameter of ealyx fifteen millime-
ters; number of lamellee twenty-five to thirty, uniform in size,
extending near]) to the center, leaving a smooth flat space five
millimeters in diameter.

The great expansion on one side of the apex, the very obhque
annu]‘xtlons, and few lamellw, are characteristics by which this
species is easily dlstmgmshed

Formation and Locality. ——Cormferous limestone, Charlestown,
Indiana.

Z APHRENTIS CYATHIFORMIQ

Plate 15, Flg 19.  Plate 16, Fig. 4.

Zaphrentis cyathiformis, Harr. 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 ﬁftyA 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 lamellsw, eighty,
~ alternating in size, thickened near the margin, becoming sharp
on the sides.

Formation and Locality. Cox‘nlterous 11mcstone Falls of the
OhIO

ZAPHRENTIS CONCAVA.
Plate 21, Fig. 6.

Zdphzentis concava, HarL., Thirty-fifth Annual Report of the New York State Mu-

seum of Natural History, advance sheets, page 85. 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
lamells, seventy, alternating in size, a few extending to the
center; tabuls concave in the center, outer portion bending
abruptly downward, intermediate portion convex.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio.
ZAPHRENTIS UNDATA.
Plate 20, Figs. 7, 8. Plate 25 Fig. 1.

Zaphrentis undata, HALL. Thirty-fifth Aonual Report of the New York State
Musgixm 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-
dus moderate]y strong concentric strise; tabulse usually flat,
curving downward toward the margin, and extending nearly

the entire diameter of the ‘corallum; number of lamell®, 120,

the smaller ones rudimentary. The exterior of this species so

closely resembles that of Heliophyllum annulatum,that from the




¢
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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 HERZERL.
_Plate 21, Figs. 7, 8, 9.
Zaphrentis herzeri, Harr. 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; base acute,
regularly expanding to the calyx; exterior with numerous
rounded annulations and concentric strise; 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 ceuter 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 lamell® 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 ditferent, and there are no traces of heliophylloid strue-
ture. It may be distinguished from Z. ungula by its less com-
pressed formy 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, Havr. - Thirty-ifth Annual Report of the New York State:
Museum of Natural History, advance sheets, page 29. August, 1882.

Corallu'm'-simple, turBinéfce, straight; exterior with undula-
tions of growth; height of corallum 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-
mellse 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. Y
Formation and Locality.—Corniferous limestone, Falls of the
~ Ohio. ' ‘ ‘
ZAPHRENTIS DUPLICATA.
Plate 21, Fig. 3.

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 grthh;

external strie fine, distinet; 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 éxtending 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 lamelie thus formed fasciculate and coalesce,
continuing to the center, where they appear as low tortuous
ridges; the tabulee at the center are elevated, the outer portion
bending downward. This species can be distinguished from Z.
Sfrequentata by its finer lamellee which are thickened and coalesc-
ing at the center, and by the narrow fossette. .

Formation and Locality.—Corniferous limestone, Falls of the -

Ohio. - : ‘ <

ZAPHRENTIS CALCARIFORMIS. #
Plate 21, Fig, 10, 11.

Zaphrentis caleariformis, "HaLL. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, p. 33, August, 1882,

Corallum simple, narrowly turbinate, regularly 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 lamellse extend to the mar-
gin; coalescing and forming vertical walls; number of lamelle®
fifty, alternating in size; at a distance of two millimeters from
the margin the smaller lamellse 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 lamells®e near the margin. oo

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. ’

ZAPHRENTIS OVALIS.
Plate 23, Fig: 1.
-Zaphrentis ovalis, HaLu. Thirty-fifth Annual Report of the New York State Mu-

seum of Natural History, advance sheets, page 20. August, 1882.

Corallum simple, turbinate, straight or curved, slightly com-
pressed ; exterior with numerouns 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 lamellee seventy-
five, uniform in size, extending a short distance upon the tab-
ulee, 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.
- Zaphrentis convoluta, Hart. 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 strise 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 lamellee 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 coaleseing
and fasciculating of the lamellee, and their decidedly twisted
appearance after coalescing.

Formation and Locality.—Cor nlfel ous limestone, Falls of the
Oh10

Z APHRENTIS COMPRESSA,
Plate 21, Figs. 4,5. Plate 92, Fig. 5.
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 a
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 lamellee 190, broadly angular at the margin of the -
-calyx, and nearly eqnal in size, alternating on the sides; the
smaller lamell®e extend to the flattened- space at the bottom;
the principal lamellee extend to the fossette and. continuing
groove, shghtly twisted.

Thm 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.
SAPHRENTIS UNGULA.

Plate 23, Figs. 2, 3, 4.
Zaphrentis ungula, RomiNngER, 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 costee 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 the 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 eontinues to
the anterior margin; on the flattened area at the bottom it
is much more conspicuous than on the sides, where there is
usually one lamells 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,
Zzphrentzs Susiformis, 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; diarqeter
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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 lamellee sixty, alternating in size, the smaller ones scarcely
more than rudimentary, the principal lamellee extend to the
concave area at the bottom of the calyxand 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. 4

CYATHOPHYLLUM, Goldfuss.

CYATHOPHYLLUM VESICULATUM.
Plate 23, Fig. 6. '

Oyathophyllum vesiculatum, HALL, 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 lamelle 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 ARCIIFOSSA.
) Plate 24, Figs. 1, 2. ¢

Cyathophyllum arctifossa, HavL, 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 dpex; 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 lamelle 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

- Ohlo. -

CYATHOPHYLLUM DEPRESSUM.

Plate 24, Figs. 3, 4.

Cyathophyllum depressum, HALL. Thirty-ﬁftil 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 strise, 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-
imeters 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-
melle 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 lamellte fasciculate and extend to the
center, where they are slightly twisted; the interlamellar cysts
are prominent, elongate, sometimes obscuring the smaller la-
mellse.

Formation and Locality—Corniferous limestone, Falls of the
Ohio. :
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CYATHOPHYLLUM IMPOSITUM.
Plate 23, Fig. 7.

Cyathophyllum ih‘apositum, Havxr. 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 striz 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
lamellse from 100 to 110, alternating in size, somewhat thick-
ened near the margin, very thin and sharp on the sides of the
calyx; principal lamellee 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 striz, sometimes
projecting beyond the miargins-and forming denticulations, but
usually causing the margin to appear obscurely crenulated.

The strize have the same direction as those of Heliophyllum,
but they are not sufficiently distinct or continuous to place the
species under that genus.

Formation and Locality—Corniferous Hmestone, Falls of the
Ohio.
CLISIOPHYLLUM, Dana.

The following species possesses the internal structure of
Clisiophyllum according to the original figure of Prof. 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,




i,

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 coustrictions 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 ACROPHYLLUM, Thomson § Nicholson.

Messrs. Thomson and Nicholson have proposed a new génus,l
Acrophyllum, founded upon Clisiophyllum Oneidaense, of Billings,
which is very properly separated from (,lzswphyllum as possess-
ing characters quite unlike 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 calyx 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; for ming prominent, tortuous
ridges on the central elevated portion, and becoming compli-
cated with the tahule® to form the conspicuous central promin-
ence, which under some conditions assumes the: chamctex of a
solid central axis.

The general structure of the coral is similar to Zaphrentss,
except for the prominent central elevation of the tabuls.
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ACROPHYLLUM ONEIDAENSE.
Figs. 1, 2, Page 302.

« Clisiophyllum oneidaense, BiLrings. 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 coste 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 fitteen
millimeters, the width of the base about equal to the height;
this projection is caused by the elevation of the tabule. The
number'of lamell®e in a calyx forty-five millimeters in diameter
iz 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 lamellee are very thin
and prominent, extending nearly to the base of the central
elevation, fasciculating; and the thickened lamellee 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 areg at the bottom than on the sides;
position variable. :
This species can always be easily recogmzed 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 tabule
and Jamell® .conjoined; to which possibly the infiltration of
mineral matter may have contributed. ‘

These tigures likewise illustrate the extreme variation of ex-
ternal formn which prevails in this species. :

Fig. 1.

Formation and Locality.—Corniferous limestone, Falls of the
Ohio. : ‘ )
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DIPHYPHYLLUM, Lonsdale.

D1pEYPHYLLUM. 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; when decorticated it presents’

a distinet invaginated appearance; length of one individual,

- gixty 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 lamellee 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 diamete®; anterior side mdented by a

deep, narrow fossette:

Formation and Localzty —Cormferous hmestone Fal]s of the
Ohio.

DIPHYPHYLLUM ADNATUM.
Plate 27, Figs. 7, 8.

Diphyphyllum adnatum, HALL. Thlrty fifth Anntial 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 stris ;
longitudinal striee distinct; diameter varying from twelve to
twenty millimeters; calyx campanulate; depth about ten mil-
limeters; number of lamells, ﬁfty, uniform in thlckness alter-
nate lamellee contlnumg to the inner wall; the space inclosed
by the vertical wall is three millimeters in diame'tei' \

Formation and Localzty —Corniferous limestone, Falls of the
Ohio. : : :

DIPHYPHYLLUM TUMIDULUM.
: Plate 17, Figs, 3, 4. ‘ ‘

Diphyphyllum tumidulum, HarL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advarice sheets, p. 55. August 1882.
Corallum small, simple, i increasing by calicular gemmation;

length, ﬁfteen millimeters, or less; dlameter from three to four

\
N
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millimeters for about one-half the length, then abruptly ex-
panding; diameter of the calyx from seven to ten millimeters ;
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 lotiradium, Havrr. Thirty-fifth Annual Report of the New York State*
. Museum of Natural History, advance sheets, page 7. August, 1882.
Corallum simple, turbinate, straight or slightly curved,
rapidly expanding ; exterior with gentle undulations and sharp
constrictions; when deqortlcated it presents'a very distinetly
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 lamelle 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 strise. In a transverse section the corallum ap-
pears to be formed of thin superimposed laminz.
~ In the manner of growth and appearance near the margm,
this species is very similar to a CHONOPHYLLUM.

Formation and Locality—Corniferous limestone, Falls of the
Ohio. ' :

BLOTHROPHYLL‘UM, Billings.

BLOTHROPHYLLUM PROMISSUM.
Plate 8% Fig. 9, and Plate 28, Fzgs 6, 7.

Blolhrophyllum promissum, Havrr. . Thirty-fifth Annual Report of the New York
State Museum of Natural I-Ilstory? advance sheets, page 45. August, 1882.

Corallum simple, cylindrical, elongate; diameter from fifteen.
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.~ to twenty-five millimeters ; number of lamell® 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 oceur, it is not possible to separate them by external
characters, but in the one species the calyx has the lamella 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 lamelle not twisted.:
These eharacters are distinctive.

HELIOPHYLLUM, Hall.

HELIOPHYLLUM ALTERNATUM.
Plate 24, Figs. 5, 6.

Heliophyllum alternatum, Havn, Thirty-fifth Annual Report of the New York State -

Museum of Natural History, advance sheets, page 45. August, 1883.

Corallum simple, turbinate, usually straight; height forty-
five millimeters; diameter of - calyx thirty-five millimeters;
depth twenty millimeters; sides nearly vertical, bottom flat;
number of lamell®, 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 lamellse, and the
nearly vertical sides of the calyx.

Formation and Locality.—Corniterous limestone, Falls of the
Ohio.

HELIOPHYLLUM INFUNDIBULUM.
Plate 23, Fig. 8, and Plate 24, Fig. 7.
Heliophyllum infundibulum, HavL, 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 striee, sometimes-
sharply constricted. by intermittent growth; diameter varying

26~Gnon. .
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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 in size, at other times alternating; the larger lamellse
continue to the center, slightly twisted ; denticulations tine;
‘no fossette.

- Formation and Locality.—Corniferous hmestone Falls of the'
Ohio.

HELIOPHYLLUM INVAGINATUM.

Plate 28, Fig. 1.

Heliophylium invaginatum, Havn. 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 con51st1ng of a series of invaginated =

calices; height of a full grown specimen, thirteen centimeters;
diameter of calyx fifty millimeters; depth thirty millimeters;
when the lamellse 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 lamell® ninety; of nearly uniform size at the margin,
alternating on the sides, the principal lamells 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 mllhmeters of the center of
the calyx. '

Formatwn and Localaty —Cormferous limestone, Falls of the
Ohlo '

HEevrorYLLUM SCYPHULUS.

Pla,te26 Fig. 5, and Plate 28, Figs. 2, 3.

Heliophylium scyphulus, HarL. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, p. 51. Auguat, 1882.

Corallum simple, turbinate, regularly curved; surface 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 lamell® are perfects
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 ;
occagsionally 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
splmform '

"This species differs from H. Halli in the form of the calyx,
"~ thinner lamelle, and more distant denticulation.
Formation and Looalny —Corniferous limestone, Falls of the -
Ohio. E

"HELTOPHYLLUM TENUIMURALE. '
Plate 27, Figs. 2, 3.
Helioph Hum tenuimurale, Harn. Thirty-fifth Annual Report of the New York:

d -4 s

State Museum of Nataral 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 rudlmentary, the larger lamellee 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. ;—COl‘nlfel'Ous hmeston}e Falls of the
Ohio.
HELIOPHYLLUM ANNULATUM.
Plate 23, Flg. 12, and Plate 25, Figs. 2, 3.

Helwphyllum ammlamm, Hauy, Thlrty-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 ; exterlor with promment 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
strise distinct; number of lamellse 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 compactum, Harr, Thirty-fifth Annual Report of the New York State
Museum of Natural History, advance sheets, page 48. August, 1882,
Corallum small, sub-cylindricl 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 lamell® 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 lamelle 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 spemes is similar to -H.
Halli, but the lamellse 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. 8, 4.

Helwphyllum incrassatum, Harr. Thirty-fifth Annual Report of the New York
State Museum of N atqral 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 de-
scending, a flat area at the bottom ten millimeters in diameter;
fossette conspicuous; number of lamellee fifty-six, alternating
in size, the smaller ones about one-third the thickness of the
others; the greater portion of the lamellee 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; dentlculatlons ‘moderately prominent, from
six to eight in the space of five millimeters; near the margin -

they are wide, and become narrow and spiniform below.
FKormation and Localzty —Corniferous limestone, Falls of the -
Ohio. : ,

' ‘H%ELIOPHYLLUM FECUNDUM.

Plate 26 Fig. 6, and Plate 27, Fzgs 4, 5.

Heliophyllum fecund HALE Thirty-fifth Annual Report of the New York State
Museum of N atural Hlstory, advahce sheets, page 49, August, 1882. .

Corallum small, increasing by calicular gemmation, some-
times connected for mearly their entire length; height of a
mature individual  sixty-five millimeters; diameter of calyx
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_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 lamell®e, seventy, of uniform gize, 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. gemmatwm by its
smaller size and different form of calyx. _
Formation and Locality. Corniferous limestone, Falls of the

Ohio. ' '

HELIOPHYLLUM GEMMATUM.

Plate 26, Fig. 12.

Heliophyllum gemmatum, HALL. Thirty-fifth Annual Report of the New York State

Museum of Natural History, advance sheets, page 49. August, 1882,

. Coraltum. rapidly increasing in numbers by calicular gem-
mation ; height usually from twenty-five to thirty millimeters ;
~ diameter of calyx twenty millimeters; depth ten millimeters ;

sides regularly sloping; a flat and smooth area at the bottom.

of the calyx three millimeters in diameter; number of lamel-
ls seventy ; sometimes 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.—Corniferous limestone, Falls of the

Ohio. ‘ '

HELIOPHYLLUM. ACUMINATUM.
Plate 26, Fig. 11.

Heliophyllum acuminatum, HaLr. - Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 46. August, 1882.
Corallum simple, urbinate, regularly curved, length of an-

terior side fifty millimeters; of posterior side twenty-five 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 lamelle eighty, alternating in size, niargins broadly
angular; the larger lamell extend upon the tabul®, but do
not reach the center; denticulations very prominent, sometimes
~extending nearly one millimeter beyond the margins of the
lamellse, from three to four in the space of five millimetérs.

Formation and Locality—Corniferous limestone, Ontario.

HELIOPHYLLUM SORDIDUM.

’ Plate 26, Figs. 9, 10.

" Heliophyllum sordidum, Havy. ' 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 lamellse from

_eighty to ninety, alternating in size, the larger ones thick, coal-

escing, fasciculating, and extendmg to the center, where they
are twisted. Owing to the breaking away of the lamellse near
the margm the denticulations seldom appear.

This is easily recognized as a HrLropryYLLUM from the char-
acter of the internal costee.

Hormation and Locality.——/-Corniferous limestone, Falls of the

Ohio. . '
HELIOPHYLLUM GORNICULUM.
Plate 23, Fig. 9.

Caryophylla cornicula, LEsusur. 1820,

Zaphrentis phrygia, RAFINESQUE & CLIFFORD.  1820.-

Caninia. punctata, D’OrRBIGNY. 1850, Con PR

Cyathophyltum o is, delitatum and comtum, DeCasteLNav. Terr. Sil. de I'Amer,
du Nord. Pl. xxi, F. 1-3. ‘ . ‘ .

Zaphrentis cornicule, EDwARDS & HaiMe.  Pal. Foss. des Terr. Pal,, Pl vi, F. 1.

Cyathophyllum oomiculum, RomiNGER. Fossil corals, 1876. -

Corallum simple, turbinste, 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 coste are prominent; height usually ffom 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 u flattened area about fifteen millimeters in di-
ameter; fossette commencing just posterior to the center and
continuing to the posterior margin, much more prominent on.

the bottom of the calyx than on the sides; number of lamelle,
seventy, alternating in size; the smaller lameli® extend to the
flattened area at the bottom of the calyx; the larger lamellse:
continue to the center, slightly twisted; from gix 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 com-
mon,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 nettelrothi, Havr. Thirty-fifth Annual Report of the New York State-
Museum of N'ttural History, advance sheets, page 51, August, 1882.

Corallum mmple, ‘elongate turbinate, regularly or irregularly-
curved. ‘The numerous specimens observed are decorticated.:
The internal structure is as follows: A central area is occu--
pied by the flat portion of the tabule; the tabules turn upward,
and for a distance of ten or fiftteen millimeters are nearly ver-. .
tieal, formlng a cylindrical cavity, then turn outward and down--
ward ; in one example the flat portion of the tabulse is eight
millimeters in diameter; a spaceof thirty millimeters in diam--
eter is occupied by the tabule and lamell®e 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 ares 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
Tays and denticulations, but no vesicles. 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 lamellz from ninety to
-one hundred, alternating in size, the larger ones continuing t'ov
‘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-
melle 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 are numerous small cysts on the outer area there are
prominent heliophylloid strie. ’

Formation and Locality.—Corniferous limestone, Falls of the
+ ‘Ohio. ,

HELIOPHYLLUM DENTICULATUM.
Plate 26, Fig. 7.

Heliophyllum denticulatum, HarL. Thirty-fifth Annual Report of the New York
State Museum of Natural History, advance sheets, page 52. August, 1882.
Corallum simple, turbinate, curved in sometimes more than

ome 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 mllhmeteh‘s, broadly campanu]ate fossette

commencing near the center and extending to the margin;
number of lamellw fifty, alternatmg in size, prinegipal lamellse
coalescing, fasciculating, and extendmg to the center.

Formation and Locality. -—Cormferous limestone, Falls of the
©Ohio. !
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HELIOPHYLLUM LATERICRESCENS.
Plate 21, Fig. 1.
Heliophyllum Iatemcresceus, HaLL. Thirty-fifth Annual Report of the State Museum
of Natural History, advance sheets, page 49. August, 1882.

Corallum sub-cylindrical, shghtly compressed, simple or com-
pound, increasing by lateral gemmation; exterior with numer-
ous sharp annulations of growth, concentric wrinkles and fine

strize; the largest specimen observed is ten centimeters in. . -

" length, with, a_nearly uniform diameter of thirty millimeters;:
depth of mlyx 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 lamellz extending to the center of the cup are
tW1sted and elevated, forming a false columella; denticulations

fine, elghteen 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 Localzty —Corniferous hmestone Falls of the
Ohlo.

HELioPHYLLUM AEQUUM. *
Plate 23, Figs. 10, 11.

Heliophyliwm cequum, HaLr.. 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

baving a decidedly invaginated appearance; height eighty

millimeters; diameter of ca,lyx thirty millimeters; depth

‘twenty millimetérs; the margin sub-quadrangular in outline,

sides nearly vertical, a flat, smooth area at the bottom fifteen

millimeters in diameter ; number of lamelle 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. ,
Formatwn and Locality ] —Cormferous hmestonc, Falls of the

Ohio. .
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* ZAPHRENTIS COLLETTI.
Plate 18, Fzgs 12, 13.

Zaphrentis colletti, HALL.. Thlrty-ﬁfl;h Aunual Report of the New York State
“ Museum of Natural 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: dlameter, very
slightly elevated, smooth or rugose from the contorted lnmelle;
number of lamelle from seventy to eighty, neaﬂy*nﬁiform in
size at the margin, alternating below, the -pmnmpal ones ex-
tending to the elevated area at the bottem.: :
In different specimens there is considerahte vanahlon in the
lamellse. Sometimes the smaller coalesce with the larger ones;
lamellse 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 lamell® sharp. In some specimens
all the lamellse 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 hmestone, Crab Or-
<chard, Kentucky :

ZAVHRENTIS (AMPLEXUS?) CRUCIFORME.

Plate 22, Figs. 6,7, -
Zaphrentis (Amplexus) eruciforme, Hazn, 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 strie very
distinet. On the convex side, near the base, are several pro-
¢esses, which probably served for points-of attachment to a for-
eign body. Height of corallum, forty millimeters;.diameter at
base, teu millimeters; calyx, fifteen millimeters in diameter, sides
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nearly vertical; depth, twelve millimeters; ybottom of calyx flat,
smooth; number of lamellee about fifty, alternating in size; the
smaller lamell® rudimentary and scarcely perceptible at a short
distance from the margin, thus giving to.the ealyx a coarsely
lamellate appearance.

Formation and Locality. ——-Cormferous llmestone Falls of the
Ohio.

ZAPHRENTIS TEREBRATA.
‘ Plate 23, Fig. 5.
Zaphrentz.s Terebrata, HALL. 35th An. Rep. N. Y. St. Mus. Nat. Hist. Unpublished .

Corallum simple, turbinate, attenuate  below, moderately '
curved; exterior with fine longitudinal striee and a few undula-
tions of ‘growth; height about sixty millimeters or more; calyx
subelliptical, the greatest diameter about thirty millimeters;
lamelle® strong, about fifty (with an equal number of rudimen-
tary ones), extending ‘more than half way to the center, when
they turn abruptly downward, their margins becoming later-
ally bent, thickened and sometimes coalescing, leaving a very -
narrow, deep cav1ty, fossette anterior, narrow, well defined,
with a smgle ray in the bottom and one.or two more tow.ud
the-margin of the cup.’ R ST :

This species differs from Z. ovalzs fig. 1, of same plate, in
its much smoother exterior, its coarser and more extended
lamellee, and narrow, deep ealyx. From Z. planima, which it
somewhat resembles in exterior form, it differs in the stronger,
more extended and less numerous lamellee, and much narrower
calyx. ‘

Formatwn and Localzty —In the Corniferous 11mestone at the
Fa]ls of the Ohlo ’

CYATHOPHYLLUM CONCENTRICUM.
: Plate 21, Fig. 14.
Cyathophyllum concentiicum, Havr. 35th An. Rep. N. Y. St. Mus. Nat. Hist. Adv.
sheets, p. 42, Aug. 1882, i .
Corallum simple, turblnate, regularly curved ‘salid extemor '
with undulations of growth and numerous fine concentric, ru-
gose strie, longitudinal strie distinct; height.of corallum, fifty



PALEONTOLOGY. 317

millimeters; calyx, thirty millimeters in diameter; depth,fwenty :
millimeters; sides regularly concave; a space at the bottom ten
millimeters in diameter, flat; fosette 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 lamell® 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 hmestone Falls of the
Ohio. ,

COLEOPHYLLUM, Hall.

Coleoph'yllum, Hair. 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 1neomp1ete continuity
of the tabuls, broad shallow vesicles are sometimes formed.

CoLEoPHYLLUM, Romingeri.
) Plate 24, Figs. 8, 9.
Coleophyllum, RoMiNGERL. 35th An. Rep. N. Y. St. Mus. Nat. His. Unpnblished.
Corallum simple, straight, erect. Tabule extremely oblique,
“closely arranged, scarcely united along the posterior median
line; rays fine, obscure, becoming obsolete toward the middle |
of the shallow calyx, and converging toward the posterlor fos- .
sette. Base of attachment expanded.
The specimen figured is a straight, erect form, partially silici-
fied and decorticated. The exterior had orlgmally 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
Ohio.
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CoLEOPHYLLUM PYRIFORME.
Plate 24, Fig. 10,

Coleophyllum pyriforme. Thirty-fifth Annual Report of the State Museum of N atural
History. Unpublished. .
‘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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ArLsaxny, N. Y.,y February 8, 1883.

.

‘ PROF Jouxn CeLLETT,
' State Geologist of Indiana:

Drear 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-
tunity for such a revision of my former work as this occasion
would have afforded, but any publication you may make at this
time will preciude the necessity or desirability of such a memoir
in the future. Inthe 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: ’ V

In November, 1856, I presented to the Albany Instltute a
paper entitled “Descriptions of New Species of Fossily, from
the Carboniferous Limestones of Indiana and Illinois.” This
paper was prefaced by some remarks upon the subdivisions of
the carboniferous limestones 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 4 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 Museum 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 cellection would have enabled me to make, as -
you desired, a nmiore 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 shis 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.
FEndothyra baleyt, (Hall sp.) Whltﬁeld Bulletin 3, Am Mus. Nat. Hist., p;, 42, pl.
.9, figs. 34-36; 1882. : ' ‘ _

" Compare Endothyra bowmani, PHILLIPS.
+ Compare Involutina lobata, BRADY. See Palzontographical 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 obhque consisting of
eight loculi; aperture contracted.

The general form of this fossil s .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-
gsophical deduction, every student of science must speak with
pride and satisfaction.

Localities.—Alton, TiL.; Spergen Hlll Bloommgton and Lanes-
ville, Ind.
21—GEeoL.
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ECHINODERMATA.
PENTREMITES, Say.

PENTREMITES KONINCKANA.
Plate 32, Fig. 33.

Pentyemites koninckana, Harr. Trans. Alb. Inst., vol. 4, p. 4. 1856.

- Pentremites koninckana, HarL. Geol. Iowa, p. 656, pl. 22, fig. 11. 1858.

Pentremites koninckanu, HaLr. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 43,
plL 9, fig. 33.

Small, globose, or sub-pyriform, upper part rouuded, base
sub-pyramidal, angular; basal plates small, the lateral edges
. short and covered by the column, allpwing 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-
ammbulacral areas; interradigl 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 ;
striee 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 below 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 obhtera-
" -tion of one of the pseudo-ambulacral spaces.

Localities.—Alton, IlL; Spergen Hlll Lanesville, and Bloom-
ington, Ind.
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* PENTREMITES CONOIDEUS.
. " Plate 32, Fig. 32.

 Pentremites conotdeus, HarL, Trans. Alb. Inst,vol iv, p. 5. 1856.
Pentremites conoideus, HALL. Geol. Rept. Iowa, p. 655, pl. 22, figs. 8-10. 1868.
Pentremites conoideus, HALL. Whitfield; Bulletin 8, Am. Mus. Nat. Hmt,p 44, plL.

9, fig. 32. 1882,

General form conoidal or pyramidal, with the a.ngles 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 nea.rLy to

the base, with sides sub-parallel, convex along the median line;
median line sharply dppressed poral plates varying with age
from ‘twenty-five to fifty; ovarian apertures circular; anal aper-
ture ovate and much. larger than the others: - :Surface markeéd
by fine, closely arranged striee, which on the radial plates are

parallel to the margins till near the summit, where they are.-
stronger and diverge from the suture; stris 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 pora,l
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 Bloomidgton, Ind.

-~
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'BRACHIOPODA..

ORTHIS, Dalman. o,
ORTHIS DUBIA.

Plate 29, Figs. 1-5.

Orthis dubia, HALL Trans. Alb,, Inst., vol. 4, p. 12, 1856,
Orthis dubuz, Hari. Whitfield; Bulletm 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 depréssion 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 strise, which increase
by bifurcation and implantation; the strie down the mesial
. depression are distinetly 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 ag 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 thte] o

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. i

Localities.—Spergen Hill, Paynter’s Hill, Lanesville, and
Bloomington, Indiana.
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4

STREPTORHYNCHUS (Ortuis) UmsracuLum (Schlot.)

There are several small specimens inn 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.

PRoDUCTUS BISERIATUS.

Plate 29, Figs. 8-12.

FProductus biseriatus, HALL. Trans. Alb. Tnst., vol. iv, p. 12. 1856,

Productus biseriatus, Harr. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 46, pl.
6, figs. 8-12. 1882, ‘
Shell 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 beak, which is obtuse; surface of the dorsal valve
marked by eight or nine closely-armnged 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. 18, and British Pal.
Foss., pl. 8, 4, fig. 4.) It has likewise some resemblance to P.
JSimbriatus (Sow T., 459,f. 1, vol. v, de Koninck Monog. Produc-
tus, ete., 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, a nzd the beak of the ventral valve is more slender.

There is 1o indication of a ventral sinus.

Localztuis.—Alton, Illinois; Spergen Hill, Paynter’s Hill, and
Bloomington, Indiana.
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. Propuctus INDIANENSIS.,
Plate 29, Figs. 6, 7.

" Productus Indianensis, HALL. Trans. Alb. Inst., vol. iv, p'13 1882,
Productus Indianensis, Haxrr. Whitfield; Bulletm 3, 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 stris, 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 spmes or tubes are
likewise proportionally much smaller than in P. subaculeatus.

Locality.—Spergen Hill, Indiana.

SPIRIFERA, Sowerby.

SPIRIFERA BIFURCATA.
Plate 29, Figs. 183, 15.

Spirifera bifurcata, HALL. Trans, Alb. Tnst., vol. iv, p. 8. 1856. ,
Spirifera bifurcata, Harr. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 47, pl. 6,

figs. 13-15. 1882,

‘Shell 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 strige 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. Spiriferina (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.

Spirifering norwoodana, HaLr. Trans. Alb. Inst., vol. iv,p. 7. 1856,
Spiriferina norwoodana, Harr. Whitfield ; Bulletin '8, 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
gide 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 lamellze.

Length, .07 to .18; width, .08 to .21 of an inch.

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, Tll.; Spergen Hill, Ind.
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"ATHYRIS, McCoy.

 ATHYRIS HIRSUTA.
Plate %9, Figs. 18-21. :

Spirigera (Athyris) hirsuta, HarL, Trans. Alb. Inét., vol. iv, p. 8. 1856.

Athyris hirsute (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 49, pl.
6, figs. 18-21. 1882, '
Shell varying in form from ovate to sub-circular; 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 8o as to bring the minute foramen nearly on a line with - .

the margin of the shell; beak of the smaller valve closely in-
carved beneath the beak of the opposite valve. Surface orna-

 mented by concentric, 1n1brlcatmg lameilee which give orlgm

to successive rows of minute spines.

The cast shows faint impressions of radiating striee, 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
eircular form, and the beak becomes 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
lamelle. " 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 Terébratula Roysii of Leveille, and
to T. planosulcata of Phillips. It differs from the first in its
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small size and 1pore 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 T. 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 lamélle in our shell are never so much
extended as in that species. [Larger specimens of this species
from Lanesville, Ind.,lindicgte its near relation, if not identity,
with Athyris subguadrata.] :

- Lacdlities—Alton, Ills.; Spergen Hill, Lanesville, and Bloom-
ington, Ind.  ° B

ATHYRIS TRINUCLEUS.

Plate 29, Figs. 22, 27.

Terebratula tm'nncleué, Harvr. Trans. Alb. Inst., vol. 4, p. 7. 1856.
Terebratula trinucleus, HaLL. Geol. Rept. Iowa, p. 659, 1868,
Arthyris trinucleus, Harr. Whitfield; Bulletin 3, Am. Mus. Nai, Hist, p. 50,

pl. 6, figs. 22-27. 1882.

Shell 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. o

Old shells are often marked by strong imbricating lamellee at
unequal distances. ' ' '

- Length, .20 to .51; 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 charactéristics to be
recognized in all its forms and stages of growth. The trilobate
character of the lower half of the shell is less distinet 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 lamell 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
internal spires are well preserved, or are exposed in broken
specimens, clearly proving its relations with Athyris.]

Localities—Spergen Hill, Lanesville, (:rreenca,stle Junection,
© and Bloomlngton Indiana.

RHYNCHONELLA, Fischer.

RuyNcHONELLA RICINULA.
Plate 29, Fig. 46,

Rhynchonella ricinula, Harr, Trans. Alb,, Inst., vol. 4, p. 9. 1856.
Rhynchonella ricinule, Harr. 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 balf of the shell.

Length, .11; width, .10 of an inch.

This shell bears 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 phcatlons 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, whlle 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 thls form may prove to be a
young shell. ~

Locality—Spergen Hill and Lanesville, Indiana.

RHYNCHONELLA GROSVENORI.
Plate 29, Figs. 31-34.

S X

Rhynchonella grosmenom, Hary. Trans, Alb, Inst., vol. iv, p. 10. . 1856, .

Rhynchonella grosvenord, Harr., Whitfield; Bulletm 3, Am. Mus. Nat. Hlsn, p- 53,
pl. 6, figs. 831-34. 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; Wldth .18 to .28 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
gsinus. 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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RHEYNCHONELLA MUTATA.
Plate 29, Figs. 43-45.

Rhynchonella, mutata, Hair. Trans, Alb. Inst., vol. iv, p. 10.‘ 1856,
Rhymehonella mutata, Hary. Geol. Rep. Iowa, p. 658, pl. 23, fig. 2. 1858.
Rhynchonelln mutate, Hart. 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 ’anterioy margin; beak of ventral valve -
nearly straight, or but slightly incurved; foramen triangular;
beak of the opposite valve obtusely 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 tbe shell; con-
centric striee rarely visible.’

Length, 150 .80; width, .14 to .82 of an inch.

This shelI‘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 gibhous and extremely obtuse along the front margin
In a few instances strong concentric strie are visible, and it is
probable that all the specimens were originally marked by
similar fine doncentric lines. It is a variable species, present-
ing few exclusive characters.

Localitiesi—-i-Alton,‘Ills.; Spergen Hill, and Lanesville, Ind.
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RHYNCHONELLA SUBCUNEATA.
y Plaie 29, Figs. 47-49.

Rhynchonella subcuneata, HALL. Trans. Alb, Tnst., vol. iv, p. 11. 1856,
Rhynchonella subcuneata, HALL. Geol. Rept. Iowa, p. 658, pl. 23, fig. 3. - 1858.
Rhynchonella subcuneata, Harr. Whitfield; Bulletin/3, Am. Mus. Nat, Hist., p. 61,

pl. 6, figs. 47-49. 1882 4

Triapgular, sub-cuneate; front reunded, 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 stris,
and iu old shells, at irregular distances, by stronger 1mbr1<,at1ng
folds or wrinkles parallel to the lines of growth; sides of both
valves beneath the beak free from plications, and formmg 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. —Bloommgton Lanesvﬂle and Spergen H1]1 Tod.
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RHYNCHONELLA MACRA.

Plate 29, Figs. 40-42.

Rhynchonella maera, HALL. 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. : , -

- 8hell 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 abgsence
of ‘the flattened or concave areas on each side below the beaks.
The front.of the shell is usually straight, bus in old shells it is
-sometimes slightly undulating, the depression being always in
_the dorsal valve.

, ZLocality.—Lanesville, Ind:, and Alton, IlL.

CAMAROPHORIA, King.

CAMAROPHORIA [?] WORTHENI.
Plate 29, Figs. 35-89.

Rhynchonella wortheni, HALL. Trans. Alb. Inst;, vol. iv, p. 11. 1856.
. Camarophoria wortheni, HarL. = Whitfield; Bulletin 8, 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 indistinet marginal folds. Beak of

I3
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the ventral valve pointed, straight, with a triangular foramen.
Surface marked by fine concentric strise, and some faint remains
of finer radiating strise.

Length, .26; width .24 of an inch.

This species apparently belongs.to the same group as R.
acuminata, R. pugnus, ete. 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
Wldely 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, Harr, Trans. Alp. Inst., vol.iv, p. 9. 1856.
Retzia verneuiliana, HALL, = Geol. Rept. Iowa, p. 657, pl. 23, fig. 1. 1858. -
Eumetria vernewiliana, Harr. 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 marglns of the valves; foramen round. The dor-
sal valve smaller, auriculated on the cardinal angles, beak small,

- searcely rising above the straight cardinsl margin; area small,

triangular, not entirely confined to the larger valve, bounded
by a distinet angular margin. Surface longitudinally striate, .
marked by about ;ﬁfty rounded beautifully - punctate, sunple :
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 strize, the valves nearly equally convex (except
near the beak of the larger valve), without any trace of a sinua;

The form is usually rotuud 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 distinet and sharply defined. The punctw are only vis-
ible under a good defining glass.

The nearest analogies are with Refzia (Terebratula) Mareyi
[-—EUMETRIA'I of Shumard, (Marcy’s Rept. on the Exp. of Red -
river of Louisiana p. 208, pl. 1, fig. 4), and with E. (terebratula)
serpentina [=FumerrIiA| 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 strie and more elon-
gate form, while the specimens are usually much smaller. Its
geologlcal 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 striee 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. verneuiliana is sufficient to distin-
guish it.

There is a much larger species with stronger radu, 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.

\

Terebratule 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 glbbous, emar-
ginate in front; ventral valve most convex in the middle,

# This species is the Retzia vera of the Towa Geological Report—Eumetria vera.
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' havmg a sinus extendmg 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 convex 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 .32; width, .18 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 fm'mosa, Harn. Trans. Alb. Inst, vol, iv, p. 6. 1856.

Terebratula, formosa, HaLL. Whitfield; Bulletm 3, Am. Mus. Nat. Hlst, p 35,
pl. 6, figs. 59-64. 1882,
k]

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
ginuate in front; surface marked by fine concentric lines of

2-—-GEoL.
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growth; and sometimes by strdn'gér parallel folds or wrinkles.

Under the magnifier the shell presents a finely punectate struc-

ture. o
Lengtﬁ, .14 to .44; width, .10 to .81 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 T. turgida. =~ -

Localities.—Alton, Ill.; Bloomington, Lanesville and Spergen
Hill, Ind. ‘

LAMELLIBRANCHIATA.

CyPRICARDELLA, Hall.

Shell ovate orsub-elliptical,and sub-quadrate (sub-equilageral),
closed ; surface concentrically striated, hinge of right valve
" having two cardinal teeth; the anterior tooth directly beneath
the beaks, somewhat streng, 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 MicropoN, of Conrad, but we do not know fully the char-
acters of the hinge of that genus. Since the interior of ouly a
single valve has 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,
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_ they are unlike, differing from Cyprzcardm in having only two
cardinal teeth: Our shells have the form and external mark-
ings of Nueula 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.

Cypricardelle subellipticn, HaLL. Trans. Alb. Inst., vol, iv, p.17. 1856,
Microdon ( Cypricardella) subelliptica, (Hall, sp.) Whltﬁeld Bulletin 8, Am. Mus,
Nat. Hist., p. 64, pl. 7, fige. 27-29. 1882
Shell sub-elliptical obhquely 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. Surface marked by regular, fine,
concentrie, 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.

Cypnmrdella nucleata, HALL. Trans, Alb. Inst vol iv, p. 17.  1856.

Oypricardella nucleata, HALL... Geol. Rept. Iowa, p. 664, pl, 23, fig. 10? 1858

Microdon {Cypricardella) mucleats. (Hall, sp.) Whitfield; Bulletin 3, Am. Mus,
th Hist,, p. 64, pl. 7, figs. 35, 36 1882 )

Shell meqmlateral sub- quadrangular, glbbous, 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 Me¢Coy.

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 ; i Bulletin 8 Am. Mus
i :Nat. Hist., p. 65, pl. 7, figs. 30-34. . 1882. .
She}loblong,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.

This 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 behind 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.

Locdlities.—»—Sper’gen‘ Hill, Lanesville, and Bloomington, Ind.
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SaNGUINOLITES? (GONIOPHORA??) PLICATA.
Plate 30, Fig. 39.

Cypricardelle 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, o ’
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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OYPRICARDINIA, Hall.

CYPRICARDINIA INDIANENSIS.
Plate 30, Figs. 10-14.

" Qypricardia Indianensis, Harn. Trans. Alb. Inst., vol. iv, p. 18. 1856
Cypricardinia (£) Indianensis, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat,

Hist., p. 58, pl. 7, fige. 10-14. 1882. K

‘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 distinet,
regular, imbricating lamelle. N

Length, from one-eighth to one-fourth of an inch.

This species in general asgpct is not unlike several others,
occurring in different positions in Silprian 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 laminée are distinguishing
features. . ' v

[The generic relations of this shell have not been satisfac~
torily determined.] = - -

Localities—Alton, Ill.; Spergen Hill, Bloomington, and
Lanesville, Ind.

 Epmonpia [?7] SUBPLANA.

_ " Plate 30, Fig. 88.
Cypricardia. subplana, Harr. Trans. Alb. Tnst., vol. iv, p. 19. 1856.
Edmondia - subplana, (Hall; sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist,, p-
66, pl. 7, fig. 38. .1882. ' S :

_Shell ovate oblong; anterior end ve‘ry‘short; posterior end
extremely elongate, very gradually narrowing to the extremity
which forms a symmetrical elliptic curve; cardinal and basal
margins nearly parallel; beaks small; umbonal region de-
pressed convex. A few obsolete concentric folds visible on the
gurface; intermediate portions probably finely striate.

Length, .69; width, .88 of an inch. |
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Thls dlﬁ'ers conspicuously from the preceding in its form,.
which gradually narrows behind with no indication of expan-
sion toward the hinge line. Thé umbonal slope is somewhat
depressed convex, and the whole shell has a flattened appear-
~ance. The surface markings have been nearly obliterated by
Wearlng

[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.

Nuewla shumardana, HALL. Trans. Alb. Inst, vol. iv, p. 16. 1856.
Nucule shumardana, ¥arL. Whitfield : Bulletin 3, Am. Mus. Nat. Hist., p. 57, pl.

7, figs. 2-6. o

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 formmg 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 strise, rarely with unequal concentric
folds; hinge-line somewhat strongly crenulate; ligamentary pit
distinct, triangular.

Length, .09 to .21; width, .08 to .17 of an 1nch

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 sloplng toward the pos-
terior extremity.

Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.
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"LEDA, Schumacher.

LEDA- NASUTA. °
Plate 30, Figs. 7-9.

Nucula, nasuta, HaLL. Trans. Alb. Inst, vol. iy, p. 17. 1856.
Nuculana nasute, HarL, Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 57, pl. 7,
. figs. 7-9. 188%

Shell sub-ovate, abruptly contracted behind; anterior extrem-
ity rounded; beaks prominent, sub-central; posteriorside shorter
and contracted, both laterally and vertically into a proboscidial
extension; surface marked by regular lines of growth.

Length, .14 ; width, .09 of an inch.

Localities.—Spergen Hill and Lanesville, Ind.

CONOCARDIUM, Bronn.

CONOCARDIUM CATASTOMUM.
Plate 30, Figs. 15-17.

Conocardium catastomum, HALL. Trans. Alb. Inst, vol. iv, p. 13. 1856.
Conocardium catastomum, HaLL. Whitfield; Bulletin 3, Am. Mus. 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 striee 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. :

Localitics.—Spergen Hill and Lanesville, Ind.
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CONOCARDIUM CARINATUM,

Plate 30, Figs. 18, 19.
Conocardium carinatum, Harn. Trans, Alb. Inst., vol. iv, p. 14. 1856.
LConocardium carinatum, Harr. Whitfield ; Bulletm 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 strong]y 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 strise, 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 .33 ot an inch.

This spe(nes is distinguished from the others descrlbed 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.

C dium ¢ tum, Havr, Trans. Alb. Inst., vol. iv, p. 14. 1856. -
C dium tum, Harr. Whitfield; Bu]letiu 3, Am. Mus. Nat. Hist., p. 60,
pl. 7, figs. 24-26. 1882.
Shell sub-trigonal or abruptly clavate hmge -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, .83 to .50 of an inch.

This shell resembles C. carinatum, but it is larger and pro-
portionally thicker, the ribs are 1ess 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 ev1dence 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 distinetly anchy-
losed and the posterior edge of the hiatus at the junction of
the two valves is distinctly continuous.

Localities~—Spergen Hill, Lanesville, and Bloomington, Ind.

CONGCARDIUM PRATTENANUM.
Plate 30, Fig. 20.

Conocardium pratienanum, HaLL, Trans, Alb. Inst, vol. iv, p. 85. 1856.
Conocardium prattenanum, Harr. Whitfield; Bulletin 3, Am. Mus, Nat. Hist., p. 61,
pL 7, fig. 20. 1882,
Shell sub-fusiform; hinge-line straight, beaks depressed, dis-
tinctly 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-
yuptly at the junction of the obligue 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 postemor part, give it a
cancellated appearance.

Length, .20 of an inch.

This spemes differs from either of the preeedmg 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, Havr. Trans. Alb. Inst., vol. iv, p. 16. 1856.
Conocardium meekanum, Harxr. Whitfield ; Bulletm 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-
teripr part of the shell are crossed by finer conceéntric strice,
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 strise, which converge toward
the anterior tubular wing.

Length, .20 to .83 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 antérior 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
strige are finer than in C. cuneatum but, like that, are sometimes
bifurcating. ‘

Loeality.—Alton, Tl

CONOCARDIUM EQﬁILATERALE.

Conocardium equilaterale, Hatr. Trans. Alb. Inst., vol. iv, p. 16. 1856.
Conocardium equilaterale, Hatr. 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 angles 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 strie or folds, which are
simple or bifurcating, and crossed by fine, regular, elevated,
) thmad like lines.

Leﬂgbh 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 nmo tubular anterior wing visible. The
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nearly equilateral form, slight gibbosity in the middle, rectan-
gular direction of the angle of the umbonal slope, which is
subdivided into several stri or plications before reaching the
base, are very distinctive characters.
The 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.

. Euomphalus quadrivolvis, HALL. Trans. Alb, Inst., vol. iv, p. 19. 1856.
Straparollus. quadrivolvis, Harr. 8. A, Miller; Cat. Am, Pal, Foss. 1877. -
Euomphatus quadrivolvis, HarL. 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-
dlutions somewhat rapidly increasing from the apex, regularly
rounded ; aperture round-oval, slightly transverse; umbilicus
lesg than the diameter of the outer volution; surface marked
by fine, closely-arranged strize of growth.

Diameter, .12 to .31; 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 striee of growth, which may be
~occasionally irregular from acmdent to the shell in its growmg
condition.

Localzt;es.—Spergeri Hill, Lanesville, and Bloomington, Ind.
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EuoMPHALUS SPERGENENSIS.

Plate 31, Figs. 16,-19.

EBuomphalus Spergenensis, HALL, Trans. Alb. Inst., vol. iv, p. 19.  1856.
Straparollus Spergenensis, HatL., 8. A. Miller; Cat. Am. Pal. Fossils. 1877,
Euomphalus Spergenensis, HarL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist.,’ 1

69, pl. 8, figs. 16-19. 1882.

Shell sub-discoid or planorbiform; 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 strie of growth.

‘Diameter, .30 to .1 inch; height, .23 to .25 of an inch.

This shell resembles the E. levis of D’ Archiac and De Ver-
neunil. (Trans. Geol. S8oc. Lond., vol. vi, 2d series, part 2, page
368, plate 83, 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 obllquely outward and downward from the
axis of the shell.

Our shells with five turns of the spire are much smaller than
E. leevis 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.

" Buomphalus Spergenemzs, var. planorb@formw, HALL, Trans, Alb. Inst., vol. iv, p. 20.
1856. -
- Straparollus Spergenensis, var. plunorbiformis, Harr. 8. A. Miller; Cat. Am. Pal.
Fos. 1877.
E'umnphalm Spe)genensw var. planorbiformis, Haru. Whitfield; Bulletin 3, Am,
Mus. Nat. Hist.,, p.- 70, pl. 8, figs. 20, 21. 1882, :

N

Shell discoid; spire flat or concave; volutions about four,
" tounded above and below; aperture nearly circular; umbilicus,
- broad, not deep.

This variety differs from the ﬂattened forms of the species
in the absence, 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
deseribed 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 i 1ncreasmg gize, correspond Wlth
characteristie features of the species.

'

Localities—Spergen Hill, Lanesville, and Bloomington, Ind.

EvuoMrHALUS PLANISPIRA.
Plate 31, Figs. 22, 23.

Euomphalua plamispira, HALL. Trans. Alb. Inst., vol. iv, p. 20. 1856. .

" Straparollus planispiva, HAvLL. 8. A. Miller; Cat Am. Pal. Fossils. 1877,

Euomphalus planispira, Harr. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 70,
plL 8, figs. 22, 23. 1882.

-Shell discoid; spire flat or scarcely 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 strice.
Diameter, .36; 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, Lanesvﬂle, apd Bloommgton, Ind

PLEUROTOMARIA, DeFrance.

PLEUROTOMARIA NODULOSTRIATA.
Plate 32, Fig. 5.

Fleurotomaria-nodulostriata, HALL. Trans. Alb. Inst., vol. 4, p. 21, 1856.
Pleurotemaria. nodulostriate, Havr. Whitfield; Bulletin 3, Am, Mus. Nat. Hist., p.

80, pl. 9, fig. 5, 1882. ‘ o

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 strize 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 obhque striee (parallel to the-
lines of growth) which are very conspicuous on the upper- side
of the volution, but become obsolete bélow the band. The re-
volving lines at the junction of the oblique strie become nod-
ulose on the upper half of the volutlon, and partlculat'ly near
the suture. -

Diameter .12 to 18 helght 10to 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 striz, only visible on the lower half of
the last volution, or with but faint oblique strise; 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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A

‘the last to be obliterated in-worn shells.  The spiral band on
-the middle of the last volution consists of a single elevafed line
dbetween two broad depressed spaces.

Localities—Spergen Hill, Lanesville, and Bloommgton Ind.

}

PLEUROTOMARIA HUMILIS.
Plate 32, Fig. 3.

. Pleurotnmasria humilis, Harr, Trans. Alb. Inst., vol. iv, p. 21, 1856.
Hleurotomario. humilis, Hanr, Whitfield; Bulletin 3, Am. Mus.zNat. Hist., p. 82,

 pL 9, fig. 3. 1882,

Shell depressed, trochiform, obllque, spn'e a lltt]e elevated,
~consisting of three or four volutions which increpse 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 angulqr on the per-
iphery, which is marked by a narrow groove, {which is but
little wider than the usual spaces between the revolving striee;
-surface marked by revolving and transverse strige, 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, Hart. Trans. Alb. Inst. vol. iv, p. 22 i856
Plevrotomaria ? meekana, Hayr. Whitfield ; Bulletin 3, Am: Mus.; Nat. Hist., p. 82,
pl. 9, figs. 8, 9. 1882, ;

Shell depressed-conical; spire short; rapidly dlmlmshmg 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 distingtly margined
above and below by an elevated line; surface on the upper side

23—GEoL.
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of the volutions marked by revolving and transverse strise 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 c]oser
and finer than those above, and equally but less distinetly,
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 telmmatlon of the revolving .
band ; umbilicus of medium size.

Diameter, .18; height, .13 of an inch.

Thie 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 distinet 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. hAumilis, and the mouth more
distinctly quadrate, its outer margin being nearly vertieal.

Locality.—Erroneoqsly cited in the original paper as oécun_'ing:
at Spergen Hill.

PLEUROTOMARIA PIASAENSIS.
Plate 32, Figs. 6, 7.

I;Ieurolomarm plasaensis, Harr. Trans. Alb. Inst., vol. iv, p. 22. 1856, .
Pleurotomaria piasaensis, HATL. Whitfield ; Bulletm 3, Am. Mus. Nat. Hist., p. 83,
pl. 9, figs. 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 strie 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 su-
ture. ,

Diameter, .17; height, from .10 to .11 of an inch.

This species resembles P. Aumilis in form, but differs in- the
strouger revolving lines, with scarcely visible transverse strie,
and also in the decided angulatlon bordering the umbilical re-
gion. .

,Loeality.—Piasa creek, above Alton, Ill.

PLEUROTOMARIA SUBGLOBOSA.’
Plate 32, Fig. 10.

Plewrotomaria rotundata; HaLL. Trans. Alb. Inst., vol. iv, p. 23. 1856,
FPleurotomaria subglobosu, HALL. Cat. Am. Pal. Foss; 8. A. Miller, p. 245. 1877.
Plewrotomaria 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 revolving strise; spire broad, depressed, conical.

Diameter, .09 to-45; height, .04 to .88 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 strise have
been observed. There are some obscure indicatious of a spira,l .
band on the periphery.

Localities.—Alton,Ill.; Spergen Hill Bloommgton and Lanes-
ville, Ind. '
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PrLevroTOMARIA W ORTHENT.

Plate 32, Fig. 4.

Pleurotomaria Wortheni, HaLL. Trans. Alb. Inst., vol. iv, p. 23. 1856.
‘Pleurotomaria Worther\ti,,HALL. Geol. Rept, Tows, p. 530, pl. 23; fig. 13. 1858.
Pleurotomaria. Wortheni, HaLL, Whitfield; Bulletin 3, Am. Mus. Nat. Hist, p- 8L,
© pL g, fig. 4. 1882. ' '
":,_,Sh_ell 'depres's,ed sub-globose; spire but little elevated, oblique-
from the great expansion of the last volution; volutions about
three, somewhat flattened above, rapidly expanding, so that the
last volution makes nearly the whole bulk of the shell; ob-
tusely angular on the periphery; upper margin of the volutions.
~marked by a row of strong nodes, which extend about one-
third across; surface marked above by strize 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..
spheerulata 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 Swdllovana, Hair. Trans. Alb. Inst., vol. iv, p. 24. - 1856.
Pleurotomario Swallovana, HALL. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p- 80,.
pl.9, figs. 1, 2. 1882. : '
Shell depressed, somewhat globose, spire little elevated; vola-
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;
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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 51de 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.

Pleurotomaria trilineata, HarL., Trans. Alb. Inst., vol. iv, p. 25. 1856.
Pleurotomaria trilineata, HaALL. Whitfield; Bulletm 3, Am. Mus, Nat. Hist., p. 80, pl.
o9, fig. 20. 1882,

Shell ovate- comcal splre more or less elevated, ‘acute-at the
apex; volutions about six; convex, last volution ventricose;
suture distinetly defined; aperture sub-circular; columella per-
forate by a small umbilicus; surface marked upon the periphery
by a comparatively broad spiral band, which is margined each
side 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 Cyolonema (Pleu-
rotomarm) 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 strise, 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—Spergen Hill, Laneswlle, and Bloommgton Ind.

. PLEURO_TOMARIA ELEGANTULA.
Plate 32, Fig. 19.

* Murchisonia eleg , Harr., Trans. Alb, Inst vol. iv, p.- 27, 1856.
Pleurotomaria shumardz Mgex & WORTHEN. ~Geol. Surv. IlL, vol. ii, p- 260, pl

18, fig. 6. 1866.

Pleurotomarta elegantula, (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 strise 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, .83 of an inch.

This very elegant little species differs from any of the others,
in the strong transverse strize, the angulation of the volutions
near the lower edge, and the absence of* revolving strise.

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 ?) conula, Havr. Trans. Alb. Inst., vol. iv, p. 26. 1856.
Pleurotomaria conula, (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat. Hist,, 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 distinet, elevated, nearly vertical striee 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
striee with a depression between, and sometimes of three strie.
- The base is flattened toward the center, and prolonged into a
short canal by the extension of the columella. It is quite dis-
tinct from all other species of this group in its gradually as-
cending spire, its centrally angular volutions, and elongate
regularly conical form.

Localities.—Spergen Hill and Lanesville, Ind.

MURCHISONIA, Phillips.

MURCHISONIA INSCULPTA.
Plate 32, Fig. 18.

Murchisonia insculpta, Harr. Trans. Alb. Institute, vol. iv, p. 26. 1856,
Mourchisonia insculpta, HarL. Whitfield; Bulletin 8, Am. Mus. Nat. Hist. pe 85, pl.
9, fig. 18. 1882.

Shell subulate-conical; spire somewhat rapidly ascending,
acute; volutions six 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-
'ga,te nodes, which are pointed above and gradually disappear
in the surface below, or subdivided into distinet elevated strise; -
spiral band rather broad, margined by two distinect elevated
lines with the intermediate space convex 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 (Muyrchisonia) 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 Iast
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 suie of the
last volution is-also a distinguishing feature. :

“ In fragments of the shell showing single volutions, the strong
nodes are a dlstmgulshmg feature. Some specimens show re-
mains of transverse or curved striz, but in many this character
is not observable. :

Localities. ——Spergen Hill, Lanesville, and Bloommgton Ind.

MURCHISONIA ATTENUATA.
Plate 32, Fig. 13.

Murchisonia attenuata, Havrv, Trans. Alb. Inst., vol. iv, p. 27. 1856.
Murchigonia attenuata, HALL. Whitfield ; Bulletm, 3, Am. Mus. Nat. Hist., p. 88, pl
9, fig. 13. 1882,

- 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 carina; suture bounded on each side by a
sharp elevated line, which is smaller than those bordering the
- spiral band; aperture transverse; umbilicus closed.

This shell is extremely elongate and attenuate; the volutions,
though ' scarcely convex in the middle, have sometimes an
angular appearance from the elevated strize or carina border-
ing the spiral band. The only specimen in my collection is
imperfect, and the full number of volutions and form of aper-
ture are unknown. The only surface markings distinctly visi-
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ble are the two strong lines bord‘ering the band, and one above
and below margining the suture, though they have probably
been minute transverse strise. ‘

" Locality.—Spergen Hill, Ind.

MURCHISONTA VERMICULA.
Plate 82, Fig. 11.

ll{\urchisonm dermicula, HaLL. Trans. Alb. Inst., vol.-iv, p. 27. 1856. .
HMurchisonia vermicula, HaLy. Whitfield ; Bulletm 3, Am. Mus. Nat. Hist,, p- 87,
pl. 9, fig. 11. 1882,

Shell cylmduc‘ﬂ abruptly taperiug at the apex; volutions
from six to ten, moderately convex in the middle, and scarcely
diminishing for the first four or five turns above the base, but
becoming more abruptly contracted above; the surface of each
volution marked by two very prominent revolving strise; hav-
ing a space between them on the periphery and a single finer
line below, and one above near the suture; the last volution not
ventricose, and marked by a fifth revolving striation, which is a
continuation of the suture line; aperture broadly oval, rounded
below; columella imperforate. Shell minute.

" Length, .14 of an inch. '

* This shell is very similar to M. attenuata, but is much smaller
and more cylindrical in form, and with more convex volutions
which do not uniformly diminish toward the apex; as in that
species. The surface markings are similar, but the convexity
of the volution along the periphery offers a contrast with the
flattened form of . attenuata.

- Localities.—Spergen Hill, Lanesville, and Bloomington, Ind.

. :

MURCHISONIA TURRITELLA.
. Plate 32, Fig. 12

Murchisonia turritella, HaLL. - Trans. Alb. Inst., vol. iv, p. 27. 1856,
Murchisonia turritelle, HaLr, Whitfield ; ‘Bulletin 3, Am. Mus. Nat. Hist , p. 88,
. pl. 9. ﬂg 12. 1882 .
Shell subu]ate, elongate, gradually tapermg to the apex;
suture distinct; volutions.about nine; equally rounded, the last
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one slightly ventricose; surface marked by closely arranged,
rounded, revolving striee, which are stronger on the middle of
the volution; fine revolving strie on each volution of the spire,
and about seven on the last volution; aperture sub-ovate; col-
umella slightly extended and curved around the aperture im-
perforate.

Length, .18 to .50 of an 1neh

This species has more resemblance to the genus TURRITELLA
than to MuRcHISONIA in its obvious characters, there being no
distinct spiral band, nor variation in size of the revolving strise.
It is much larger than M. vermicula and readily distinguished
by uniformly tapering from base to apex. 'There are no visible
transverse strize on our specimens. '

Locality.—Spergen Hill, and Lanesville, Ind.

MURCHISONIA TEREBRIFORMIS,
Plate 32, Figs, 15, 16,

Murchisonia lerebriformis, HatLL. Trans. Alb. Iunst, vol. iv, p. 28. 1856.
Murchisonia terebriformis, Havv, Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p.

86, pl. 9, figs. 15, 16. 1882,

Shell extremely elongate, subulate-acute; volutions eight or
nine, very convex, marked by a broad spiral band in the center,
last volution ventricose; suture deeply marked; surface orna-
- mented on the upper side of the volutions by fine strise; which
extend obliquely backward to the spiral band; below the band

by one or two spiral elevated strie, and on the last volution by

four or five similar strize; aperture unknown ; umbilicus closed.

Length, .33 of an inch.

This shell is distinguished by its extremely elongate and
pointed form, with round, ventrigose final volution. The per-
iphery of the volutions above theiast one is marked by a broad
- spiral band, while on the last it falls below the middle of the
volution. : :

In form, this species resembles M. turritella, but it is a larger
shell, and has no spiral lines above the band, while that species
‘has four or five such stris, differing from each other only in
gize. The volutions of that shell are less prominently rounded
than in the present species. . :

Localities.—Bloomington, and Lanesville, ¥nd.

’
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MURCHISONIA VINCTA.
Plate 32," Fig. 14.

_ Loxonema. vincta, Harr. Trans. Alb. Inst., vol. iv, p. 28. 1856.
Murchisonia vincta, (Hall, sp.) = Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 86,
‘pl. 9, fig. 14. 1882,
Shell extremely_elongate, very gradually tapering from the
base; volutions convex below, appressed above, banded just be-
~ low the suture, and marked by transverse arching strie; aper-
ture ovate, wider below; umbilicus closed.

Length, 1 inch.

The only specimen which I have seen of this species is a
fragment, preserviug the aperture imperfectly, with six volu-
tions of the spire. The specimen has all the characters of
- Loxonema, in the general aspect of the shell, appression of the
upper edge of the volution at the suture, etc. In this species
there is a distinet obtuse carination just below the suture; the
strize are nearly obsolete in the present specimen from abrasion.
On two or three of the volutions are found some appearances
of varices, but in the worn condition it ean not be known if -
they are of specific value.

Locality—Spergen Hill, Ind.

CYCLONEMA, Hall.
CYcLONEMA LEAVENWORTHANA.
Plate 31, Figs. 29-31.

Pleurotomaria Learenworthana, HALL. Trans. Alb. Inst., vol. iv, p. 24. 1856,
Cyclonema Leavenworthana (Hall, sp.). Whitfield; Bulletin 3, Am. Mus. Nat. Hist,,
p- 75, pl. 8, figs. 29-31. 1882.

Shell ranging in form from sub- globose to telete conical and
elongate-ovate; spire conical, varying greatly in its elevation
' from the young to the old shell, volutions five to seven, neatly
‘rounded and ventricose below; suture well defined; aperture
round-oval; umbilicus closed; surface marked by conspicuous,
rounded, revolving strie, which are less than the spaces be-
tween; striee less conspicuous on the base of the last volution;
the first line below the suture uniformly thinner and sharper
than the others, and the spaces on each side wider.

Length, from .05 o .50 of an inch.

N
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This species is very variable in form, depending apparently .
upon age; the young shell is much shorter, and the general
form more globose. With age the spire becomes extended,
and_finally much elongated. There is no spiral band distinet
from the revolving strie; and in this respect the shell differs
from the strict definition of PLEURoTOMARIA. In the elongated
forms it is more like MuRcHIsoNIA, from which it likewise differs -
in the absence of the spiral band.

Localities.— Alton, Ills.; Spergen Hill, Lanesville, and Bloom‘
mgtou Ind.

CYCLONEMA SUBANGULATUM.
Plate 31, Fig. 32.

Pleurotomaria subangulata, Harr. Trans. Alb, Inst., vol. iv, p. 25. 1856.
Cyelomema subangulatum, (Hall, sp.) Whitfield ; Bulletin 3, Am. Mus. Nat. Hist., p,
76, pl. 8, fig. 32, 1882,

" Shell ovate-conical ; volutions about five or six, angular above,
the last one ventricose below; upper side of volution nearly
rectangular to the direction of the spire; aperture ovate, the
inner side straight or convex, umbilicus closed ; suture distinet ;
surface ornamented by unequal, revolving lines, those on the
lower part of the last volution finer and more closely arranged ;
three of those on the periphery stronger and more distant, the
upper one of these three stronger than the other two forming
the summit of the angle; midway between the angle and, the
suture .is one strong angular strise, and on the outer side,; and
sometimes on the inner side of this, a finer one.

Length, .85 of an inch."

* This differs from any of the associated species in the angular
form of the upper side of the volutions; while the revolving
striee are unequal in their size and 'distance from each other.
There are some indications of finer revolving striee between
. the coarser ones, which; in perfect shells may be distinet. In
casts of this species the angular upper side is a distinguishing
feature. This species resembles in form some varieties of P.
yvanii of Leveille; and also in the angularity of the volution,
but it has fewer and more irregular strise, rhile in that speeies
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they are represented as regular and numerous.  No stris par- .
allel to the lines of growth have been observed, though doubt-
dess they were present originally.

Loealities.~Spergen Hill, and Lanesville, Tnd.

LOXONEMA, Phillips.

T.0XONEMA YANDELLANA.

Plate 31, Figs. 35, 36.

dellana, HALL, Trans. Alb. Inst., vol. iv, p. 28. 1856.

Lozonema: ytmdellana, Harr. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 77, pl;
8, fign. 35, 36. 1882, , .
Shell terete-subulate ; spire elongate, very gradually tapering

‘to the apex, which is apparently obtuse; volutions about eight

or nine, very little convex, the last one scarcely expanded;

suture distinet; surface marked by fine thread-like striss eross-
ing the volutions with a slight undulation above the middle;
aperture ovate.

Length, .20 to .50 of au 1nch

This species has a delicate subulate-terete form, the volutions

. very gradually increasing to the buase, the last one is scarcely

more expanded than those above. It is readily distinguished

from any other form here described.

Locality.—Spergen Hill, Ind.

EOTROCHUY, Whitfield.
EOT'ROCHUS CONCAVUS.

* Plate 32, Figs, 21-23.

Pleurotomuria concava, Havi. Trans. Alb. Inst., vol. iv, P 24, 1856, (Name pre-

. occupied.) .
Fleurotomaria tenuimarginata, HALL 8. A. Miller; Cat. Am. Pal. Fosa., p. 245, "'1877.
Fotrochus concuvug (Hall, sp.) Whltﬁeld ‘ Bulletm 3, Am. Mus. Nat. Hist,, p."78.

© pl.9; figs. 21-23. 1882, S

Shell trochiform; spire depressed- conlcal volutions \dbout
five, flattened or slightly concave above; base of shell concave;
periphery alate; alation curving downward at’the margin; aper:
ture transversely ovate (the Wlder part at the plllai) -ambilicus




366 REPORT OF STATE GEOLOGIST.

of medium size, round; suture linear, rather indistinct; surface
smooth or marked by webselescent strise, which turn abruptly
backward from the suture to the perlphery, gimilar strise are
sometimes visible on the base of the shell, bending abruptly
backward on the alation.
Diameter, .25 to .75 of an inch; height, from .20 to near 50
of an inch.
The umbilicus is somewhat distinctly margined, the upper
"sutures are often obsolete (perhaps from wearing), and the strise
are usually but faintly visible.

“If the last volution were inflated, the alation would form a
distinet carination or elevated spiral band upon the peripbery,.
presenting the characteristics of the genus, but in its present.
condition the shell might with almost equal propriety be refer- .
red to Trocnus, or to the typical species of the genus STraPA-

* ROLLUS. :
Localities—Spergen Hlll Lanesville, and Bloommgton Ind.

'

BULIMORPHA, Whitfield. 1882. » ,

* Bulimella, HALL. '1856.—Not Pfeiffer, 1852, 4
Shell fusiform or sub-fusiform (elongate); volutions of mod-
" erate convexity, the last one much enlarged; columella trun-
cate, outer lip with a slight notch or sinus at the margin near
its junction with the pillar.

The three species here described have their nearest analogies-
with BurimMus and AcuaTiNa so far as I can at present deter-
mine. The shells can not be satisfactorily referred to any
established genus. :

BULIMORPHA BULIMIFORMIS.

. . Plate 31, Figs. 37-39.

Bulimella. bulimiformis, Havrr, Trans. Alb. Inst., vol. iv, p. 29. 1856,

Polyphemopsis bulimiformis, Hair. M. & W.; Geol. Rept. I11., vol.ii, p. 372. 1868.

Bulimorpha bulimiformis, HaLr. Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p.
74, pl. 8, figs. 37-39. 1882.

Shell fumform elongate; spire near]y equal to half the‘ length

[* This generic name was preoccupied by Pfeiffer in 1852, as pointed out by Meek &
Worthen in 1866, (Geological Report of Illinois, vol ii, p. 372,) and was by them referred to
the genus Polyphemopsis of Portlock.}
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of the entire shell; volutions about six, slightly convex in the
middle, increasing somewhat rapidly, the last one equaling in
length all the others; aperture elongate-oval, acute ut each ex- -

~ tremity slightly sinuate at the upper outer angle; columella

slightly curved, and truncate at the base, surface smooth or
with faint lines of growth. ‘
~ Length, .125 to .75 of an inch.
Locality—Spergen Hill, Lanesville, and Bloomington, Ind.

BULIMORPHA CANALICULATA,

Plate 31, Fig. 41.

Bulimella canaliculata, HaLr: Trans. Alb, Inst., vol. iv, p. 29. 1856, .

Polyphemopsis canaliculata, Harr. M.and W.; Geol. Rept. Ill, vol. ii, p. 372, 1866,

Bulimorpha canaliculata, Harr, Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 74.
pl. 8, fig. 41. 1882. :

Shell sub-fusiform, somewhat elongate; spire short, scarcely
equaling the length of the last volution; volutions about five,
upper ones scarcely convex; rapidly diminishing to the apex;
last volution longer than the spire above, slightly ventricose;
suture canaliculate, the groove margined by a slight sharp car-
ination at the upper edge of the volutien; a,perture sub-ovate;
surface smooth, or marked with fine lines of growth, which are
abruptly bent. backward at the carination on the upper edge of
the volution, which marks the notch in the upper angle of the
aperture

Length, .18 of an inch.

This species differs trom B. bulamzformzs in the candhculate

-suture and conspicuous carination on the upper edge of the

volution. The spire is,shorter in proportion to the last volu-
tion, and it has apparently one volution less. The surface
markings are obscure, but the position of the lines of growth,
and their abrupt backward bending upon the upper edge of the

. volution, show their direction.

Localities.—Spergen Hill, and Lanesville, Ind.
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- BULIMORPHA ELONGATA.

Plate 31, Fzgs 40.

Bulimella elongata, Harr. Trans. Alb. Inst., vol. iv, p. 80, 1856, l .
Polyphemopsis elongata, HALL. M. and W.; Geol. Rep. Ill., vol. 2, p. 872, 1866.
Polyphemopsis teretiformis, HALL. . Cat. Am. Pal. Foss. 8. A. Miller, p. 245. 1877.
Bulimorpha elongata (Hall, sp.) Whitfield; Bulletin 3, Am., Mus. Nat. Hist., p. 75,

pl. 8, fig. 40. 1882, ‘ ‘ S

Shell extremely elongate; volutions seven or eight (perhaps-
nine), somewhat rapidly ascending, moderately convex, the-
greatest convexity a little above the middle, last one slightly
ventricose; suture distinet; an undefined angular elevation be-
low, corresponding to the notch in the lip; surface nearly
smooth ; direction of the strie scarcely visible.

Length .50 of an inch. iy

* This species-is distinguished from the others chiefly by the—
greater number of volutions, more elongate spire, and propor--
tionally smaller body volution. The surface, as in the others,
is nearly smooth, and the direction of the strise scarcely v1sxble..

Localzty —Spergen Hill, and Laneswl]e Ind.

HOLOPEA, Hall.

HoLoPEA PROUTANA.
Plate 31, Figs. 33-34.

Holopea. Proutana, Harr. Trans. Alb. Inst., vol. iv., p. 30. 18586.
Holopea (Callonemaf) Proutana (Hall, sp.) Whitfield; Bulletin 3, Am. Mus. Nat
Hist., p. 72, pl. 8, figs. 33,34. 1882
Shell ovate-conical; spire somewhat rapidly tapering; volu-
tions about six; moderately convex, last one ventricose, sub-
angular in the direction of the suture line, and obliquely ex-
tended : ‘below; suture sharply defined; aperture round-ovate,.
obllque on the upper side; pillar lip shghtly reflexed in the
umbilical region; umbilicus closed; surface marked by fine -
striee parallel to the lines of growth. ; '
Length .062 to .50 of an inch.
This shell has the apperance of a small PALUDINA which is in-
deed the general aspect of the species of this genus. The last:
volution is ventricose and extended in front; the higher volu-
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tions.of the spire are moderately convex, the greatest convex-
ity being in the middle or slightly below. The last volution
shows an obtuse undefined angle in continuation of the suture
line. No revolving stri® are visible upon the surface.

Localities. —Alton, Ill; Spergen Hill, Lanesville, and Bloom-
mgton Ind '

i

“j N MACGROCHEILUS, Phillips.
MacrocHEILUS? LirToNaNus.
Plate 31, Fig. 28.

P
RPN

quma Lut(ma'na Havz. Tmns Alb. Inst., vol. iv, p. 30. 1856,
Macrochcdus Littonana (Hall, sp.} Whltﬁeld Bulletin 3, Am. Mus. Nat Hist., p.

72, pl. 8, fig. 28. 1882.

" Shell short, sub-fusiform; spire depressed-conical; volutions
about four, rapidly increasing from the apex, the last volution
symmetrically ventricose and prolonged below; suture mnot
strongly marked; aperture ‘narrow-ovate, sharp above, and nar-
rowing near the front; outer lip thm, inner lip thickened;
surface striated.

Height, .25; diameter, .19; last volution, .17 of an inch. V
This shell bears a near resemblance to Littorina pusilla of
McCoy (Carb. Foss. of Ireland, p. 82, pl. 5, fig. 26), but that
shell is somewhat more elongate, with a higher spire, while the
aperture is broader below, the pillar lip more arched near the
front. In the present species the body volution is also a httle

more ventricose.

: Lo_calzty.—Blo’omihgton, Ind.

' NATICOPSIS, McCoy.
- Narrcopsts CAI'{LEYANA.. _
. Plate31, Figs. 26,27,

Ndtica* Chrleyana, Haxr. Trans. Alb. Inst., vol. iv, p. 31 1856. !
Naticopsis Carleyana: (Hall, sp.) | ‘Whitfield; Balletin 3, Am: Mua Nait. Hlst, P 7),
5Pl 8, fige: 26,27, 1882, . . . .

. Shell sub-globose; spire short conmstmg of about three vol‘uv
'tmns, which increase very rapidly, the last one extremely venitri-
24—GxroL. - .
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cose; suture not distinctly defined ; aperture ovate, straight on
the columella side; outer lip sharp, inner lip thickened; colu-
mella with a distinct groove near the base of the lip for the
reception of the operculum; surface marked by fine, elevated
strise correspondmg to the lines of growth.

Height, .10 to .30; diameter, .08 to .84 of an inch.

This little shell has the external character and general ap-
pearance of the genus Narica, but differs in the absence of an
umbilicus. In this respect it corresponds to the genus Natr-
cops1s, as described by McCoy. : \

The shell is quite distinct in character from all others in this
formation, except its congener, which has a higher spire and
narrower aperture. Many of the specimens are worn quite
smooth, and afford but faint traces of the strise; and only in a
few instances, near the suture, are they preserved ina perfect
condition. '

Localities.— Alton, Ills.; Spergen Hill and Bloomlngton, Ind.

PLATYCERAS, Conrad.

PLATYCERAS ACUTIROSTRIS.

Plate 31, Figs. 13, 15.

Copulus acutirostris, HALL. Trans. Alb. Tnst, vol. iv, p. 31 1856, ,
“Capulus acutirostris, HALL. Geol. Rept. Iowa, p. 665, pl. 23, figs. 14, 1858,

Platyceras acutirosiris, (Hall, sp.) Whitfield ; Bulletin 3, Am. Mus. Nat, Hist., p.

67, pl. 8, figs. 13, 15. 1882.

“ Shell, obhquely comeal more abruptly contracted above, and
continued in more slender proportions to the apex, which is in-
curved, making about a single volutipn without contact with
the body of the shell; aperture sub-circular, margin sinuate;
surface sub-plicate, with narrow sub-angular folds and wider
depressed spaces; lines of growth strong, abrupt upon the an-
gles, and arching forward on the spaces between.

This species is not remarkably different from others of the
same genus in the Carboniferous and Devonian rocks. The -
apex, however, is more slender, and the arching of the-strism
on the surface is more extreme than I have observed in species
of this form.

L ]




‘PALEONTOLOGY. . 371

In other spemmens the elevated folds and wide depressions
do not alternate regularly, and the surface is unequa,lly plicate
~ or undulating.’
Localztzes ——Spergen Hlll Lanesville, and Bloomington, Ind.

BELLEROPHON, Montfort.

BeLLEROPHON SUBLAEVIS.
Plate 31, Figs. 6, 7.

Bellerophon subleovis, HALL. Trans. Alb. Inst,, vol. iv, p. 32. 1856,

Bellerophon sublevis, HALL. Geol. Towa, p. 666, pl. 23, fig. 15. ' 1858,

Bellerophon sublevis, Havr, Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 89, pl.
8, figs. 6,7. 1882, \

Shell sub-globose, inflated Ln the last volution; aperture
transverse, arcuate, expanded, the lip thickened and much
extended at the junction with the volution; umbilicus closed;
dorsum carinated by a narrow slightly elevated carina; surface
ornamented by fine, regular striee which bend abruptly and
deeply backward on the carina, denoting the depths of the
emargination of the lip; strise sometimes irregular from inter-
rupted growth. .

Leugth, from half to one inch.

This shell differs from the preceding in its larger size, and
‘more globose character of the outer volution, exhibiting no
flattening across the dorsum.’ It differs also in the absence of
longitudinal strie and umbilicus. In worn specimens the strize
and carina are often quite obliterated; and the general form of
the shell is the only guide to its specific distinction.

Localifies.—Alton, Ill.; Spergen Hill, Lanesville, and Bloom-
ington, Ind.

BeLLEroPHON TEXTILIS.

Plate 31, Figs. 4, 5.

Bellerophon cancellutus, HaLr. Trans. Alb. Inst., vol. iv, p. 31, 1856.
. Bellerophon textilis, Halyr. = Cat. Am. Pal. Foss., 8. A. Miller. 1877,
Bellerophon. textilis, (Hall, sp.).  Whitfield; Bulletin 3, Am. Mus. Nat, Hist, p. 90,
pl. 8, figs. 4, 5. 1882,
Shell sub-globose; aperture transversely oval, arcnate, with
the Jip reflexed at the sides; umbilicus small in young shells,
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and scarcely visible in the older specimens from the thickening

of the lip; surface marked by fine longitudinal reflected striee,

of which about thirty may be counted on each side of the

. carina increasing by implantation with the age of the shell;

carina rather narrow and little elevated, very indistinctly

marked by the longitudinal striee. Transverse strie, in the

direction of the lines of growth, irregular, sub-imbricate, more

distant than the longitudinal strie, bending backward on the

carina. At the crossing of the two sets of strie the surface is
slightly nodulose, in well preserved specimens.

Length, .125 to .75 of an inch or more.

. This beautiful species resembles the B. decussata of Flemmg, ’
and it is with some hesitation that I propose a different desig-
nation. But our shell is less distinctly umbilicate; and both

" the longltudmal and transverse stri appear to be closer in that
species than in this one, while the splral band is narrower and
less conspicuous, and is famt]y marked by three of the longi-

“tudinal strie. Inour species the transverse strise likewise bend
more abruptly backward on the carina, than is represented in
B. decussata.

Localities.—Spergen Hill, Lanesv1lle and B]oommgton Ind.

PTER OP.OD A.
CONULARIA, Miller.

CONULARIA SUBULATA.

Plate 31, Fig. 8.

Conularia subulata, HALL. Trans. Alb. Inst., vol. iv, p. 32. 1856,
Conularia subulata, HaLL, Whitfield ; Bull’etin 3, Am. Mus. Nat. Hist., p. 91, pl. 8,

fig. 3. 1882. .

Shell quadrangular, the four sides nearly flat, and converging
at an angle of about 18°; surface marked with a distinct lon-
gitudinal groove on each of the angles, and numerous regular,
smooth, closely-arranged, elevated, transverse strise, which pass
a little obliquely downward toward the middle of each of the
sides, when they meet at a very obtuse. angle. A singlé sharp
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longitudinal line passes down the center of each side, without
interrupting the transverse strise; angles truncate or rouuded
‘toward the apex. : ~

Length, .50 of an inch.

Locality—Alton, Ill.-~ -

A 'CEPHALOPODA.
NAUTILUS, Breyn.

NAUTILUS CLARKANUS.
Plate 31, Fig. 1.
Nautilus cla,rkanus, Harr. Trans. Alb. Inst., vol. iv, p. 32, 1856.
Nautilus clarkanus, HaLr, Whitfield ; Bulletm3 Am. Mus Nat. Hist., p. 92, pl. 8

fig. 1. 1882.

Shell sub-discoidal, flattened on the dorsum [ventrum], and
angular at its lateral margin ; umbilicus large, showing all the
inner volutions; volutions (number unkown) rapidly diminish-
ing, broader than high, not embracing ; surface ornamented by
a deep revolving groove round the dorso-lateral [ventro-lateral]
margin, between which and the umbilicus, is a single row of

" indistinet nodes, and about five or six strong strice, which are
crossed by fine elevated strie. Aperture transversely oval ;
septa slightly concave, and separated by spaces about equal. to
-oune-fourth the greater diameter of the volutions.

The specimens described is somewhat worn upon the dorsal
[ventral] side, which may have obliterated the fine transverse
‘or.longitudinal stri, remaining upon the lateral edge of the
shell. : o '

Localities.—Spergen Hill, and Lanesville, Ind;

-ORTHOCERAS, Breyn.
‘ ORTHOCERAS EPIGRUS.
\ Plate 31, Fig, 2. '

Orthoceras epigrus, HarrL. Trans. Alb. Inst, vol. iv, p. 33. 1856.
Orthoceras epigrus, HALL, Whitfield; Bulletin 3, Am. Mus. Nat. Hist., p. 91, pl. 8,
fig. 2. 1882. .

Shell sub-cylindrical, very gradually tapering; section circu-
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Jar; siphuncle small, sub-central; septa slightly concave, sepa-
rated by spaces equal to about one-third the diameter of the
" shell; surface marked by distant, rather faint, longitudinal
lines. \ :

This species resembles O. munsterianum of de Koninck, but it
is much smaller, less tapering, and has more distant septa. It
also appears to differ in the surface markings, having traces of"
faint longitudinal lines, while that species is smooth.

Locality.—Spergen Hill, and Lanesville, Ind.

ANNELIDA.
o SPIRORBIS, Lamarck.

SPIRORBIS ANNULATUS.
Plate 32, Fig. 30.

Spirorbis annulatus, Hary., Trans. Alb. Inst., vol, iv; p- 34. 1856.
Spirorbis annulatus, HALL. Whitfield ; Bulletin 3, Am. Mus. Nat. Hist., p. 92, pl..
9, fig. 30. 1882, : .

Shell planorbicular, more or less ascending, irregular, spiral ;
spire composed of about three turns, which are contiguous or
more or less disconnected; umbilical side more or less deep and
regular, according to the regularity of the spiral; surface orna-
mented with strong annulations, with finer striee between.

Diameter from .u62 to .25 'of an inch.

This species, like others of the genus, is very irregular in its.
convolutions, being sometimes almost entirely disjoined. The-
two first volutions are often’'in the same plane, while the suc-
ceeding one becomes deflected or extremely irregular. Some
individuals are quite regular throughout. In worn specimens
the annulations are partially worn off, and appear only as trans-
verse nodes upon the surface. . i
- Localities.—Alton, IlL.; Spergen Hill, Bloomington, ind Lanes- -
ville, Ind. : ; '

L4
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SPIRORBIS NODULOSUS.

Plate 82, Fig. 31.

Spirorbis annulatus, var. nodulosus, HaLL, Trans. Alb, Inst, vol. iv, p. 84. 1856,
Spirorbis nodulosus (Hall sp.) Whitfield, Bulletin 8, Am. Mus. Nat. Hist., p. 93, pl.

9, fig. 31. 1882, _ ‘

Shell in form like the preceding; last volution strongly de-
flected ; ‘volutions sub-angular, marked by oblique strise or
ridges, which become strongly nodulose on the umbilical side, *
and particularly towards the aperture.

Locality—Spergen Hill, and Lanesville, Ind.

d

CRUSTACEA. | R
LEPERDITIA, Roualt. | |

LeperDITIA CARBONARIA.
Plate 32, Figs, 24, 27.

COythere (misprint for Cythering) Carbonaria, HALL. Trans., Alb. Inst., vol. iv, p.
33. 1856.
Leperditia Carbonaria (Hall sp.) Whitfield ; Bulletin 8, Am. Mus. Nat. Hist., p.
94, pl. 9, figs. 24, 27. 1882, ,
Shell oval or sub-ovate, gibbous, slightly compressed toward
~ the margins, ventral [dorsal] margins straight, one-third less
than the greatest length of the valves; extremities rounded,
broader anteriorly; dorsal {ventral] margin forming a broad
curve; surface smooth.
This species does not exceed a single line in length. Com-
pare with C. pusilla, McCoy.

Localities—Spergen Hill, Bloomington, and Lanesville, Ind.







 DIATOMACE:E.

"DIATOMS OF THE WATERS OF INDIANA.
© BY RKV. GEO. I. CURTISS, M. D., D. D.

The mlcroscoplst very soon finds in all Waters salt and fresh
an innumerable host of exceedingly small, beautifully marked,
and singularly shaped microscopical bodies, which have received
the general name, Diatom. They form the ¢last division of
the Algw group, and occupy the same relation to vegetables, as
do the infusoria. to the animal kingdom.” What is usually
seen by the mleroscoplst is only the shell of the diatom,
composed of pure silicon. There are two shells inclosing the
vegetable matter, called the frustrules, “between which is the
small connective band which divides the body into two parts.”
In the interior is the endochrome or coloring matter, usually of
4 yellowish brown color or a deep green, with a few oil drops,
either clear or of a slightly yellow-brown. These oil drops are
not always present. :

. Diatoms are found extensively in fresh and salt water. A -
few are common to both. Those from salt water are usunally
larger than those from fresh water, but are not any more beau-
tiful to the eye or interesting to the naturalist.

It was once supposed that the salt water possessed many
more and richer varieties than the fresh, but late investigations
show that old ponds lagoons and bayous of our Western
rivers are as rich .in varieties, having as delicate and intricate
markings as any portion of the ocean. Running brooks are
fine places to find varieties not mhabltmg still water, while the
clear and purling waters of the springs of our county furmsh
varieties equaling any in dehcacy and beauty.
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As fossil, diatoms are found in abundance such as to ren-
der them an important factor in the study of the minute
structure of the rocks. At Blin, in Bohemia, is a bed of dia-
- toms 180 feet thick. They are mostly of the kind known as.
“ Navicula,” and exist in numbers beyond calculation. At Pla-
nitz, Saxony, exists a bed of fresh water diatoms, showing that.
in earlier geological ages there were immense fresh water ponds,
as now. The city of Berlin rests on a clayey peat 60 feet
thick, composed of diatom fragments. ‘At “ Wismar, on the
Baltic, there is deposited every year, as appears from official

. documents, 228,854 cubic feet of mud, and the accumulation

has continued at this rate for more than a hundred years.”
These mud banks were found by Ehrenbérgh. to present ¢ on an
average one-tenth part of the entire mass” of diatoms, partly
living and partly only the shells. At this rate the annual de-
posit of diatoms at Wismar was 22,885 cubic feet. “In the
mud banks of Pillau the remains of diatoms were found to be
in greater abundance than in those of Wismar.” The mud de-
posited by the Elbe is nearly one-half the flinty shells of dia-
. toms. “A mud bank in Victoria Land, 400 miles long and 120
broad, is composed of silicious valves of diatoms.”

Along the Atlantic coast of the United States the same thing
has been observed. At Boston harbor, in the marine marshes.
and around New Haven, Conn., also in the marshes of Amboy,
- N. J,, the same prevalence of diatoms is observed. Richmond
and Petersburgh, Va., are built on diatom beds 18 feet thick.
Lake Boa, in the Island of Mull, Scotland, furnished Prof. Greg-
ory with 130 new species. Prof. Bailey discovered, near West
Point, a remarkable layer or deposit of fossil diatom. ¢ This.
deposit,” he says, “is about a foot below the surface of a small
peat bog, immediately at the foot of the southern escarpment.
of the hill on which the celebrated Fort Putnam stands. In
draining this bog a large ditch was dug, and among the matter
' thrown out my attention was attracted by a very light white or
clay-colored substance, which, when examined closely in the
sunshine, showed minute, glimmering, linear particles. On
submitting it to observation, by means of a good microscope,
I found it to be almost entirely composed of fossil organisms,”
a large portion being diatoms.

You may take fish from either salt or fresh water, and exam-
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ine the contents of the stomach by the microscope, and in most
cases there will be found quantities of diatoms, unaffected by
the process of digestion,. How the fish utilizes diatoms in
growth we can not tell, but that they are found in the fish has
often been demonstrated.

The guano imported from the southern 1slands, and so largely
employed for fertilizing, is found to contain immense numbers
of “diatomaceous structures of great e]egance and richness,
and, as we gaze upon these minute cases, we can not fail of
: being struck with the fact of the great resistance to decompo-
sition which they possess. In this instance they must have
gone through the process of digestion twice, and been subjected
to the action of the elements for centuries,” guano being the
droppings of birds after feeding upon the fish which had
fed upon the diatoms. “But under all these influences they
continue unchanged, and the eye of the naturalist at last de-
tects these minute structures still possessing their original
beauty, with the delicate tracery of their rich configurations,

almost as sharp and clear as it was, perhaps, a thousand years

2go.

gLet us go out to a pond or marsh in any portion of Indiana
and see what will come to our glass. We will find more or less
green scum growing on the water, besides a great variety of
short hairs or masses of sponge-like substance attached to
sticks and stones in the water. There will be long, green, wav-
ing filaments, noticeable for their slenderness, and a slimy or
gelatinous substance, holding to everything in the water. The

green scum is one form of Algee, a most delicate vegetable of

the Cryptogamic form. The waving or oscillating filaments are
another kind of Alge. The sponge-like substance is still an-
other form of Algee, while attached to, and growing more as a
parasite to the Algz, there maybe found another vegetable called
the Diatom, though classed with the Algewe. In the slimy, gel-
atinous substance will be found also. diatoms of almost endless
variety. The mud deposit of these ponds will be found com-
posed of an average of forty per cent. of Diatem shells, from
which they may be readily separated by various processes for
examination. The variety of forms and markings arrest at-
tention, and the inquirer studies the character of these little
things with an ever increasing wonder.
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Take a portion of water known to contain a large number of
Diatoms, pour in a small quantity of nitric- or sulphurlc acid
and boil for some minutes. Wash out the acid remaining, and
place a drop of this water on a slide under the microscope and
you discover the shell cleaned of all foreign substances and re-
maining as-bright and beautiful as if no corroding acid had
ever been placed upon it. If, into the water containing
Diatems hydro-fluoric acid is dropped and allowed to stand
for a time, “the cellular. membrane of vegetable nature. is
formed beneath, having the same striee and design as the sili-
cious coat.” - May we not have here the secret of the Diatom
growth? The vegetable bioplasm, endowed by its Creator with .
its distinctive powers, grows with its individual striee and
markings; eliminating from the water that kind of matter
which is-silicious, suitable for its protection, and causes it to de-
posit upon itself with its own individual markings. The shell
thus formed beeomaa a shield for protection to the delicate algs
it encloses. .. 5% ‘

“The Academy of Genoa has published ‘a paper by. Count
Castrea,” says a recent ‘number of the Journal of Microscopy,
“on the importance of diatoms in the formation of the earth’s
crust. Owing to the indestructible nature of their shells, the
author believes that fossil diatoms enable him to demonstrate
that in the vegetable kingdom ‘the fixity of species is a con-
stant law.””

The most casual observer can not but discover the striking
resemblance between diatoms known to be fossil, and those of
_the present growth.

A careful study of diatoms, anclent and modern, fossil and
recent, reveals the fact that the laws of nature as to chemistry,
vegetable life, form and relations, are the same, though sepa-
rated by thousands of years. If this were not so, we should
expect to find between diatoms of ages ago differences so
marked, when subjected to the action of laws .of to-day, that
the tyro in observation could see them. But as it is, the most.
careful and rigid .examination and subjection to tests, both
chemical and microscopical, reveal no differences, save in an
endless variety of markings and forms. The ma’chehatics of
God knows no variable quantlty :

The movement of diatoms.is a phenomenon not fully ex-

.




PALEQNTOLOGY. 381

plained. The mricroscopist, when viewing diatoms fresh from
the water, will not fail to observe that some of them have a
considerable motion, moving forward and backward, and turn-
ing, completely around, as if moved by force ‘of will. It was
this movement that led earlier students to class these as intuso-
Ma. It is now pretty well established that they are vegetable
bodies, covered with plates of silex. But the movement is
something difficult of explanation. I have found that most of
the .moving diatoms are surrounded by a cloud of jelly, and
sometimés a number of small cilia .are seen attached to the
edges, and have at times a slight movement. These pseudo-
cilia are not always present. Even when absent the diatom
may move. When diatoms have been boiled either in clear
- water or in aecid, they lose the flocculent matter surroundmg
them, and possibly in which they grow, and at the same time
lose the power of locomotion. This fact, otten observed, leads
me to believe that the jelly surrounding the, nidus is in some
way the cause of. the movement of diatoms. {‘?»‘;;

- Dr. Max Schultze, of Bonn, takes the position that the pres- -
ence of oil globules in the diatom may; by its repulsion, ac-
count in part for this movement. That there exists oil globules
can not well be disputed, after the results of his continued ex-
periments. He thinks that these, by repelling the water, may
thus proceed through the water. - Dr. Schultze expresses doubt
as to a free motion of diatoms in water, unless they can touch
something by their raphee or midrib by which it has resistance
afforded sufficient to cause true motion. He thinks the motion
is due to coming in contact with the cover glass, or the slide
with its raphe. I hardly think this can be so, for having
placed naviculas' in a watch crystal I have examined them
when no cover glass could come in contact with the dlatom,
and during such times have seen the movements nearly or quite
as marked as when under a cover glass.

. Since writing the above, I find that Dr. Schultze speaks of
the existence of this jelly-like cloud around most diatoms in a
natural state, and calls it the “sarcode,” but does not attribute
to it very great influence in the movements. ;
.- 1. Professor Smith, of Amerlca, has observed and traced the
outline of this “sarcode.” . A microscopist at Buffalo, N. Y.,
* has made some interesting observations on the movements of
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diatoms in the Niagara waters, which harmonize with.the the-
ory of motion dependent upon the jelly-like substance sur-

rounding the body of the diatom.

There are some diatoms common to all ponds running streams,
Jakes, seas and oceans. They seem to be cosmopolitan.” These

are usually found among the Navicula, Fragilaria, Synedra and

Pleurosigma. They are found in all waters, in all zones, and
exist as fossil and recent. But each loecality will reveal some
diatoms pecnliar to itself, and which may be taken as indigen-
ous to'that particular water. Samples of water from. various '
ponds and streams of Indiana reveal a variety of diatoms as’
great as any State in this*Union, or possibly any country on the
globe. Dr. Van Heurck has published engravings of 1,700 dif-

ferent varieties of diatoms found in the waters of Belgium;

and still that industrious microscopist and his able assistants
are finding new varieties almost each week. It may be confi-
dently affirmed that the waters of Indiana are as rich in dia-
toms, and present as many varieties, as do the waters of Belginm.
The diligent microscopists of Indiana need not long for the
sweet waters of other countries to employ their time in exam-
inations when the waters of their own State are teeming with’
beauties waiting to be found and studied. It may sound grand,
and have a smack of learning, to say: “TI have in my cabinet
water with specimens from the Baltic, the Nile, or the Elbe,”
but it will sound more like home research and hearty love for

‘making contribution to science when the microscopist can say:
“T have specimens from the Wabash, the Maumee, the White

Water, the Sugar Creek, Missisinewa, the Muscatatuck ‘thé

Ohio, and the hydrants of Indianapolis.”
Diatoms live and grow at all seasons of the year. Cold may

possibly retard growth and multiplication, but does not stop

“either. From the hydrant located at the corner of South and

East streets, Indianapolis, during the cold winter of 1880 and
1881, I took specimens neatly every day of the season. At no-
time did I go there for specimens of alge and infusoria but T

. found them in abundance, accompamed always by great num-

bers of diatoms in a fresh, growing state. I have taken them . /

from water that was freezing cold, which could not congeal
because it was flowing from the bowl of the fountsun, and still
they were as frlsky as ever.
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‘ “What may be the benefit derived from a thorough study of
these infinitessimal bodies?”” is asked by the would-be utilitar-
ian. The answer is three-fold:

1. It is educational to know what exists around us. We
may have been led to suppose that only those things are noble
and valuable that.can be seen by the unaided eye. The micros-
cope reveals even as beautiful, if not more beautiful, things in
the lesser world, and so the mind and heart are led to a hlgher
education.

2. The study of diatoms reveals clearly and undlsputably
the unity of the laws of nature. The laws contro]]mg in the
geological ages were the same as are existing in the present age.
The mind that planned and executed then is planning and exe-
cuting now. Nature has never been given pver to unguided and
lawless forces, but He who first teok the reins of government,
and guided the material universe, continues in the same work. .
The demonstration of this one discovery alone is reward enough
for all the labor, money, patience and time put into its study.

3. There is some connection between the immense quanti-
ties of diatoms in pond water and the fertilization of soil by
alluvial deposits. Ehrenberg found that the earth washed
down by the Nile and spread out over the Delta of Egypt was
composed largely of diatoms. It has long been known that
‘bottom lands overflown by the flooded river or creek become
thereby exceedingly rich. On examination, diatoms are present
in great abundance. The draining of a pond leaves rich and
productive soil, wherein diatoms form no small part of the de-
posit. Just how diatoms become a source of wealth, or act as
" a fertilizer, has not been discovered, but that they are such,
can not be disproved.

/ Indiana diatoms possess a special interest to mxcroscoplsts of
the State. I present herewith carefully executed drawings
from th'e microscope of 104 varieties of fresh water diatoms,
taken from the hydrant and pond waters in and around Indi-
anapohs, within a radifis of four miles, except four specimens
which were obtained in the waters at Shelbyville, Greenwood
. and Zionsville, Indiana. Could the same kind of careful ex-
amination and drawings be made of the various localities ot
Indiana, there is no telling what would be the revelations.
Our waters are not poverty stricken as to intensely interesting
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~ objects of natural history, but they are rich in material. : When :

turning our attention to this field, we may say with ane of old;
“The half has not been. told.” What is' here presented, it is
hoped, will be only a.pioneer work to what may follow When
properly encouraged.

In the prosecution of this work I have been greatly alded, by
Dr. J. M. Mansfield, of Indiana Asbury: University, who kindly
‘loaned me “The Synopsis of Diatoms of Belgiura, by Dr. Van
Heurck, published in parts, commencing in 1880.” This recent -
work is the most valuable of all that were consulted, because
of its simplicity and accuracy. P

»Dr. F. 8. Newcomer, of . Indianapolis, an enthusiast in micro:

scopical: studies, aided greatly in obtaining classification and
names, and in testing the work by loaning me his “ Diato-
‘macean-Typen-Platte,” of J. D. Moller. The value of thls
" “Platte ” as a test of work done is beyond estimate.
" In the Indiana State Library I also found “A. S(,hmldt’
Atlas der Diatomaceenkunde,” though this did not prove so
valuable an aid as the work of Van Heurck in the nothencla-
ture, yet in-its geographical department it is excellent. -

From Hon. T. B. Redding, Ph. D., of New Castle, Ind:; an
expert' microsecopist, I received from time to time 1mp0rtam§
suggestions and words of encouragement.

At last, the drawings were put into the hands of C. M. Vorce,
" of Cleveland, O., a gentleman every way competent to examine
~ and decide upon the correctness of such work. His copious
notes and suggestions have been carefully studied, and- mamly
adapted and made a part of the work.

In this Synopsis of Diatoms of Indiana, I have adhered .
rigidly to a scale of 450 to 500 diameters, except in a few im-
stances, where in the explanations I have noted higher powers.
My reason for so doing was to furnish something that the
younger microscopist can use to aﬁdvantage - Most persons
pursuing this study can obtain an ob]ectlve giving from 400 to
500 diameters, but comparatively few can or will obtain higher
powers. Kor this reason, it seemed preferable to brlng this
study to a line which might be made beneficial to others. = ¢
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