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Niagara group from Northern Indiana, showing a collection of

cephalopods upon which Professor Hyatt commented after the read-

ing of the paper, calling attention to the special importance of

many of the specimens.

NIAGARA CEPHALOPODS FROM NORTHERN INDIANA.

BY FREDERICK H. NEWELL, S. B.

The cephalopods described below form a portion of the material

collected during a reconnoissance along the Wabash river in the

summer of 1887. This reconnoissance was undertaken for the pur-

pose of studying the structure of the rocks exposed by the river,

with a view to determining the amount and kind of disturbance, if

any, which that portion of the country has undergone.

For the identification of the various strata numerous fossils were

obtained, and on careful examination of these I have found, among
the cephalopods, several new species of considerable interest.

In this description the genera proposed by Professor Hyatt have

been used. 1

I am under especial obligations to Professor Hyatt for his inval-

uable suggestions and criticisms during the study of these fossils.

ORTHOCERATIDAE.

Genus ORTHOCERAS.

The genus Orthoceras (Breynius), according to the classification

of Professor Hyatt, is "confined to straight and comparatively

smooth longicones with simple septa and sutures ; it equals group

17 of M.Barrande."

By these definitions all the brevicones and the banded annulated

or striated forms of longicones are excluded.

Orthoceras crebescens Hall.

Orthoceras crebescens Hall, 20th Rept. State Cab., of N. Y., rev. ed. p. 413,

pi. 19, figs. 1-3.

Orthoceras crebescens Hall, Pal. Ohio, n, p. 148, pi. 9, fig. 2.

Several specimens from Wabash City, Ind., are referred to this

species from the close agreement to the descriptions and figures

above noted.

1 See Genera of Fossil Cephalopods, Proc. B. S. N. H., xxn, 1883, p. 253.
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The shell is large, straight ; the transverse section is subcircu-

lar or oval from compression. The apical angle varies from 5° in

the nearly circular casts to 7£° in the more compressed forms. In-

itial extremity and living chamber unknown.

The concavity of the septaequals an arc of from 97° to 110°, the

variation being largely clue to compression. The distance apart

of the septa is such that 2J to 3J of these spaces equal the diam-

eter of the shell. The sutures are nearly straight, but exhibit a

tendency to form broad lateral saddles.

The siphon is large, central or slightly subcentral, varying from

subcircular to elliptical. The portions of the siphon between the

septa are not well preserved. Test unknown.

These forms should be compared to 0. crebistriatum, 0. rectum,

O. unionensis, in Geology of Illinois, vi, p. 503, pi. 26.

Locality.—Wabash Cit}^, Ind.

Orthoceras unionensis Worthen.

Orthoceras unionensis Worthen, Geol. 111., vi, p. 505, pi. 26, fig. 4.

Shell small, straight ; apical angle 3° in smaller part of shell

;

septa deep, subtended arc about 145° ; distance of septa equals

two-fifths of diameter of the shell. Test, living chamber, siphun-

cle and initial point unknown.

Several casts are referred to this species, on account of their

small size and general outline. It is possible that this is a 3'oung

form of 0. crebescens. The best preserved cast measures in length

340 mm., diameterof largest closed chambers 29 mm., and diameter

of smallest 8 mm.
Locality.—Wabash City, Indiana.

Orthoceras rigidum Hall.

Orthoceras rigidum Hall, Pal. N. Y., in, p. 344, pi. 70, fig. 3.

This species is represented by a fragment consisting of the cast

of eleven closed chambers, apical angle 7£° ; septa moderately con-

vex ; distant about one-seventh the diameter of the shell. Test,

siphon and living chamber unknown.

locality.—Upper portion of the Niagara Group at Peru, Indiana.

Orthoceras obstructum n. sp.

Shell straight, gradually enlarging ; transverse section broadly

elliptical ; apical angle 6° ; initial extremity and living chamber

unknown.
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The septa are smooth, having a concavity equal to an arc of

about 110°; the distance apart is one-third the diameter of the

shell. The sutures are apparently straight ; the outside of the

cast, however, is too greatly weathered to show their exact direc-

tion.

The siphon is large and subcentral ; its diameter at the aperture

through the septa is 7 mm. or about one-fifth the diameter of the

shell at this place. A longitudinal section gives a few markings

which indicate a moderate expansion of the tube in the interseptal

regions.

The characteristic feature of this species is the rosettes (the an-

neaux obstrncteurs of Barrande) . These rosettes extend 3 to 4 mm.

Smallest septum. Longitudinal section.

above and below each septum, and are separated from each other

by a space of about 7 mm. The small tube through the rosettes,

the endosiphon, somewhat irregular in outline, is a trifle over 1 mm.
in diameter. The section through the centre of the rosettes in-

dicates their laminated or concentric structure.

The test is unknown and there is no evidence of ornamentation

on the cast. The moderate convexity of the filling of each air

chamber is probably due to weathering of the exterior.

The plane of the illustration does not coincide with the axis of

the siphon ; but, at the smaller end of the shell, passes somewhat

above the endosiphon, as shown on the half septum at the left of

the figure.

Locality.—Wabash City, Indiana.
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Genus KIONOCERAS Hyatt.

This genus includes those Orthoeeratidae in which the longitudi-

nal ridges are more prominent than the transverse striae or ridges,

when these are present. They are smooth throughout their entire

length, equalling group 4 of M. Barrande. 1

KlONOCEKAS COLUMNARE.

Orthoceras columnare Hall, 20th Kept. State Cab., revised ed., p. 411,

plate 19, figs. 4 to 8, pi. 24, fig. 1.

Shell straight, apical angle 7°, initial extremity and living

chamber unknown. The transverse section varies from broadly

elliptical to nearly circular.

The septa are thin; concavity equals an arc of 115° to 120°,

this difference being due to compression ; distance of the septa is

a little less than one -fourth of the diameter of the shell.

The siphon is large, subcentral, broadly elliptical, measuring

10 mm. in diameter where the shell is 55 mm. across. A longitu-

dinal section shows that it is tubular.

The surface of the cast shows the longitudinal ridges, eighteen

in the entire circumference, with fine striae between them and par-

allel to their length!

In the breadth of the intervals between the ridges, these Indi-

ana fossils resemble Kionoceras (Orthoceras) strix Hall (Pal. Ohio,

ii, pi. ix), but in other respects agree closely with K. columnare.

Locality.—Wabash City, Indiana.

Kionoceras strix.

Orthoceras strix Hall and Whitfield, Pal. of Ohio, ii, p. 149, pi. 9, fig. 3.

Shell large, straight ; transverse section broadly elliptical ; ap-

ical angle 10°.

Siphon subcentral, moderate size, smaller than in K. columnare.

A longitudinal section of the Indiana specimens gives no satis-

factory evidence of its character in the interseptal space.

External markings strong, with fine longitudinal striae.

This species differs from K. columnare in the more rapid increase

in size of the shell and in the smaller siphon.

Locality.—Wabash City.

i Proc. B. S. N. H., xxn, p. 275.
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KlONOCERAS ANGULATUM.

Orthoceras angulatum Wahl. See 20th Kept. State Cab., rev. ed., p. 413.

Fragments of this species are from Huntington, Wabash and

Delphi, Ind.

GOMPHOCEBATID^ES.

Genus GOMPHOCERAS.
The genus Gomphoceras of Sowerby includes those nautiloid

species with constricted apertures, having straight shells. It dif-

fered according to the old classification from the genus Phragmo-

ceras, which also had constricted apertures, merely in the straight

outline, Phragmoceras having an arcuate shell.

According to the classification of Prof. Hyatt, Gomphoceras is

restricted to those forms having symmetrically constricted T-shaped

apertures, including thus the arcuate shells (formerly Phragmo-

ceras) as well as the straight shells. 1

Gomphoceras wabashensis n. sp.

Compare Gomphoceras rectum Barrande, Syst. Sil.,n, p. 314, pi. 69, figs.

15-18.

Compare Gomphoceras scrinium Hall, 20th Rept. State Cab., N. Y., p. 410.

Shell is of medium size, straight, characterized by shape of liv-

ing chamber and apertures ; the closed chambers and test being

unknown.

The living chamber in general outline is an ovoid with some-

what flattened base and a very slight angularity on the ventral

side. In a vertical dorsi-ventral section, the slopes of the ventral

and dorsal sides are very nearly equal, differing in this respect

from the majority of Gompboceratites ; for, in these, as shown by

Barrande, the ventral slope is usually greater than the dorsal. Jt

thus corresponds exactly to the original definition of Gomphoceras.

In horizontal section the chamber is subcircular, with the dorsi-

ventral axis longer than the lateral. The chamber is largest at

the base decreasing slowly in size on all sides to the area occu-

pied by the apertures. The base of the living chamber is strongly

convex with no saddles or lobes.

The T-shaped aperture is situated on the top of the living cham-

ber, in a vertical view appearing symmetrically placed in the cen-

*See Proc. B. S. N. H., 1883, xxir, page 277.
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tre of figure. The sides of the shell folded in, approach in some

specimens, to within 3 to 4 mm. In length the slit thus formed

equals that of the dorsal opening, which crosses it at right angles,

and also the length is about one-half the diameter of the living

chamber. The dorsal aperture has a slight saddle, the back of the

shell being bent forward in some of the specimens. Thus the ap-

Aperture.

Lateral view. Ventral view.

erture is widest at the three extremities, and narrow in the centre.

The openings vary in width from 3 mm. in the narrowest places to

8 mm. near the extremities, and are proportionally narrower in

the younger than in the older shells.

The siphon is circular, 3 mm. in diameter in the larger speci-

mens, and is situated from 5 to 8 mm. from the ventral side. Faint
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crenulations, not represented in the figures, appear on the base

of the living chamber.

This species is founded upon several casts of living chambers,

all devoid of test.

In the type specimen above figured the three greatest dimensions

are :— dorsi-ventral diameter of base of living chamber, 47 mm.

;

lateral diameter 42 mm. ; vertical, 55 mm.
The species resembling this most nearly are G. rectum Barr.

(Bohemia EtageE,) and among American forms O. scrinium Hall.

From the latter G. Wabashensis differs in being more nearly coni-

cal ; that is, the horizontal sections decrease in size from the base

Compressed iorm of Gomphoceras Wabashensis X h

of the living chamber up towards the apertures, while in 67. scrin-

ium the outer chamber swells slightly above the base and then

decreases in area of horizontal section. The aperture also in 67. Wa-

bashensis is more nearly T-shaped, the median lobes coming so near

together as to reduce the vertical portion of the aperture to a thin

slit, while the aperture of G. scrinium approaches more nearly to

the type of Acleistoceras (Hyatt).

Locality.—From the limestones at Harley Bros, quarry, Del-

phi, Indiana.

Closely allied to this species, and probably differing mostly in size

and manner of preservation, are several specimens from Wabash
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City. These are compressed laterally and though the outlines of

the apertures are very dimly shown, yet the characteristic com-

pressed T-shaped opening above described can be discerned. In

outline, the living chamber agrees with G. Wabashensis in de-

creasing in size from the base upward. These specimens have

several closed chambers attached. They show that in general shape

the shell was nearly straight ; the dorsal and ventral sides being

both convex, the dorsal slightly more rounding than the ventral.

The increase in size from the smallest chamber upwards is quite

rapid. On the best preserved specimen, figured above, the dorsi-

ventral diameter of the lowest suture, the sixth from the base of

the living chamber, is 45 mm. ; the base of the living chamber is

73 mm. and the distance between these two diameters is 50 mm.
The thickness of the closed chambers averages a little less than

9 mm. The greatest vertical height of the living chamber is along

the central vertical axis, which equals in length the dorsi- ventral

diameter of the base.

GOMPHOCERAS LINEARIS n. Sp.

Compare Gomphoceras (Phragmoceras) labiatum Whitf., Geol. Wise, iv,

p. 302, pi. 20, figs. 1 and 2.

Shell of medium size, arcuate, increasing rapidly in diameter

from the apex to the apertures ; the ventral side is slightly con-

cave, dorsal strongly convex ; transverse section narrowly ellipti-

cal, ventral side angular, dorsal narrowly rounding. Apex unknown.

The living chamber is large, rhomboidal in lateral outline. Its

bulk is fully two to three times that of all the closed chambers to-

gether. The length is one-fourth less than the clorsi-ventral diam-

eter of the last septum. It increases in length and breadth to the

region of the apertures where the side flaps turn abruptly toward

each other making a long flat top parallel to the base of the cham-

ber. The sides of the aperture approach so closely that they

leave the slit connecting the ventral and dorsal regions scarcely a

millimetre in width. The length of this linear slit (from which the

species is named) is one-fourth greater than the clorsi-ventral diam-

eter of the base of the living chamber, and also greater than the

entire length of the shell, being proportionally longer than that in

any species yet described. The ventral opening is elliptical and

prolonged forward in a tube-like projection, but its entire length is

not shown, the cast being broken. The dorsal opening is in general
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outline ovoidal and is also prolonged diagonally backward and up-

ward into a tube. This dorsal tube joins the shell at a sharp angle

and in the angle on the back are two sutures which unite about

half-way up the sides. The back part of this tube is oval, but on

the forward portion the sides are bent in and slightly recurved so

that in the view from above the apertures appear to have two small

lobes or folds pointing forward one on each side of a large median

lobe.

The closed chambers increase in size uniformly. The transverse

Vertical and lateral views X £•

section of the smallest chamber is a narrow ovoid. Sections taken

above this become more and more nearly elliptical, but always a

little wider on the dorsal than on the ventral side of the centre.

The dorsi-ventral diameter of the tenth septum from the base of

the living chamber is one-third that of the base of the living cham-

ber, and is distant, measuring on the ventral angle, a little less

than one-half the length of the base of living chamber.

The septa are slightly convex downward. The sutures are nearly

straight with no lobes nor saddles, and average about 3 mm. apart

at the ventral angle and 5 to 8 mm. on the dorsal side. The speci-
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men above figured was probably full grown as the septa adjacent

to the living chamber are nearer together than those of younger

age. The siphon has not been found, and the test and surface

markings are unknown. The type specimen as illustrated is some-

what distorted, especially about the dorsal aperture. The dimen-

sions of this shell are : total length from smallest chamber to dorsal

opening 115 mm.
;
greatest dorsi- ventral diameter taken just below

projection of apertures 88mm. ; transverse diameter, somewhat

compressed, 45 mm. ; height of living chamber 58 mm.
Locality.—Bridges Quarry, Wabash, Ind.

GOMPHOCERAS ANGUSTUM n. Sp.

Vertical and lateral views. X h

Compare Gomphoceras (Phragmoceras) ellipticum H. & W., Pal. Ohio, n, p.

152, pi. 8, fig. 11.

Compare Gomphoceras (Phragmoceras) imbricatum Barr., Syst. Sil., n, pi.

46.

Shell large, arcuate ; transverse section narrowly elliptical ; the

dorsi-ventral diameter uniformly increasing from the smallest closed

chamber up to the aperture. The ventral or concave side is suban-

gular, the dorsal narrowly rounding. The apex is unknown.

The living chamber is large with a length at least a third greater



Newell.] 476 [Jan. 18,

than the dorsi-ventral diameter at the last septum ; this length

also about equals the dorsi-ventral diameter at the aperture. The
greatest lateral diameter of the shell is from one-half to one-third

these latter measurements. The sides of the shell are quite flat

over the central area. At the aperture the side flaps turn in rap-

idly, contracting the middle of the aperture to a narrow channel.

The ventral opening of the aperture is prolonged forward into

an oval tube, with its greatest diameter coinciding with the length

of the shell. The dorsal aperture is destroyed in all the speci-

mens.

The air chambers are regular and deeply concave. The sutures

form ventral and dorsal saddles and broad lateral lobes.

The siphon is comparatively small, moniliform, situated close to

the ventral side. Test and surface unknown.

The type specimen figured above measures :—dorsi-ventral diam-

eter of the smallest air chamber 52 mm., dorsi-ventral diameter of

last septum 105 mm., dorsi-ventral diameter of the region of the

aperture 140 mm. This species is distinguished from G. ellipti-

cum by the outer chamber being higher than wide, and in having a

more decided curvature.

Comparing G. angustum and G. ellipticum with G. linearis, we

have a series in size, comparative height and length of living cham-

ber, and concavity of the septa. G. linearis is the smallest, the

living chamber is relatively lowest and the sutures are straight,

G. ellipticum stands intermediate in these respects and G. angus-

tum is largest, has greatest relative vertical height of living cham-

ber, and greatest convexity of septa.

Locality.—Wabash City, Indiana.

GOMPHOCERAS PROJECTUM n. Sp.

Compare Gomphoceras (Phragmoceras) parvum H. & "W., Pal. Ohio, n, p.

151, pi. 8, fig. 10.

Compare Gomphoceras (Phragmoceras') nestor Hall, 20th Kept. State Cab.

N. Y., rev. ed., p. 405.

Compare Gomphoceras (Phragmoceras) labiosumBsa-rande, Syst. Sil., n, p.

218, pi. 50.

Shell small, flattened, and strongly arcuate ; in transverse sec-

tion elliptical.

The living chamber in cross section is narrowly ovoid. The dorsi-

ventral diameter increases rapidly upward toward the apertures

but the lateral diameter increases slowly. The ventral side is
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subangnlar and slightly concave, while the dorsal is rounded and

convex. The septum forming the bottom of the living chamber,

and the flattened region of the apertures are strongly inclined

toward each other, causing the ventral side of the chamber to be

very short. The length from this septum to the lower side of the

ventral aperture is but a trifle over one-half the distance from the

Dorsal view.

Lateral view.

Aperture.

Ventral view.

septum to the lower part of the dorsal aperture ; also the dorsi-

ventral diameter of the shell at this septum equals the latter meas-

urement.

The edges of the aperture are abruptly turned inward leaving

a narrow slit connecting the dorsal and ventral openings. From
the lateral view this flattened top of the shell is seen to be concave.

The slit opens forward into the ventral tube-like aperture which is



Newell. 1 478 [Jan. 18,

partly broken. The portion of the shell enclosing the dorsal open-

ing extends upward so that the aperture faces toward the rear, and

is surrounded by a flaring collar. On one side of the lower edge

of this, there is a slight indentation indicating that this aperture

may have been lobed. •

The air chambers are unknown. The sutures, as shown by the

base of the living chamber, have sharp, ventral saddles, broad,

low, dorsal saddles and wide lateral lobes.

The siphon, test, and surface markings are not preserved.

The type specimen above figured is undoubtedly peculiar in the

unsymmetrical form of the aperture. The long narrow slit, instead

of being median, has a decided curve to one side of the centre,

which, evidently from the symmetry of the rest of the figure, can-

not be due to compression.

Fine striations can be seen on portions of the cast. The course

of these striations is indicated in a general way by the oblique

lines on the figures.

The dimensions are as follows : dorsi-ventral diameter of the

last septum, that forming base of the living chamber, is 30 mm.

;

diameter just below the apertures 40 mm. ; lateral diameter on this

section 23 mm. ; height along the vertical central axis 37 mm.
G. parvum H. & W. is smaller, and possibly may be the young

of the same species. The region in front of the dorsal opening

apparently does not rise as in G. projectum making the top of the

latter somewhat concave in lateral view. Also the curve of the

shell under the ventral tube in G. projectum is more gentle than

in G. parvum. G. nestor Hall differs in the dorsal opening facing

upward and not to the rear.

G. labiosum Ban*, has a smaller ventral opening, and greater lat-

eral diameter of the living chamber, also the distance from the

ventral opening to the last septum is proportionally greater.

Locality.—Delphi, Indiana.

Genus HEXAMEROCERAS Hyatt.

This genus includes Silurian species of Gomphoceratidse which

have the dorsal aperture constricted in such a manner as to leave

six lateral sinuses, arranged in three pairs symmetrically as to

dorsi-ventral plane of the animal.
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The type is Hex. (Phrag.) panderi Barrande (Syst. Sil. n,

plate 48). 1

Hexameroceras delphicolum n. sp.

Smallest septum.

Ventral view.

Aperture.

Lateral view.

Compare Hexameroceras (Phragmoceras) callistoma Barr., Syst. Sil. n, p.

234, pi. 47 and 67.

Compare Hexameroceras (Cyrtoceras) Hertzeri H. & W., Pal. Ohio, n, p.

150, pi. 8, figs. 7 and 8.

Shell small, arcuate, rapidly enlarging, transverse section broadly

ovate ; apex unknown.

Living chamber is short, its height being two-thirds the greatest

dorsi-ventral diameter, the lateral diameter is about nine-tenths of

the dorsi-ventral. In general outline the living chamber increases

1 See. Proc. B. S. N. H., xxn, p. 278.
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slowly in breadth and width from the last septum up for about

10 mm., then decreases equally on all sides to the constricted aper-

tures, forming an oval dome. It was probably half as long as the

whole shell (restored) and its contents must have been greater than

all the rest of the shell combined. On the base are a series of

cren ulations somewhat indistinct.

The dorsal opening of the living chamber consists of six lobes

arranged symmetrically, three on each side of a median-dorsi-

ventral-line, and radiating from a centre which coincides closely

with the vertical axis of the chamber. The dorsal pair of lobes is

the largest, the median lobes are shorter and the third pair of lobes,

those toward the ventral opening, is the smallest and nearest to-

gether. A narrow slit about 1 mm. in width and 12 mm. long con-

nects these lobes with the single ventral opening. On this slit

there is a slight thickening, looking like the beginning of a fourth

pair of lobes.

The ventral opening is ovate and is surrounded on all sides, ex-

cepting where it joins the narrow slit, by a shallow sinus. The

general appearance of the whole dorsal opening is that of a triangle

pointing downward ; from its apex a median line runs forward and

terminates in an oval, the ventral opening.

The septa are slightly concave with very broad low dorsal saddle

and narrow ventral saddle on the sharp angle. The smallest septa

are near together, about 1mm. apart, and above these the closed

chambers increase regularly in height to the third from the last,

then decrease slightly to the last chamber.

The sutures show the crcnulations continuous with those of the

bottom of the living chamber so that a large part of the surface

shows faint vertical flutings, not represented in the illustration.

The siphon is ventral, 1 mm. in diameter and slightly elliptical.

It is shown only on the smallest septum, at which place it is 3 mm.
from the ventral angle. In the figure of this septum, shown above,

the siphon is proportionally too large.

The test and surface markings are not known.

This species is represented b}T a single interior cast figured in full

size above. The dimensions of this casWire :—dorsi-ventral diam-

eter of living chamber 41mm., greatest lateral diameter 37mm.,

height of living chamber along central axis, 23 mm.
This species resembles H. callistoma and the discovery of other

specimens may prove this to be an American variety. It differs in
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the greater curvature, more rapid expansion of the shell and greater

breadth of living chamber near the aperture.

H. Hertzerii H. & W. is flattened in the region of the ventral

opening, and the dorsal aperture is not so clearly developed into

distinct lobes.

Locality.—Delphi, Ind.

Hexameroceras cacabiformis n. sp.

Ventral view
Lateral view.

Aperture.

Shell of medium size, straight ; transverse section subcircular ;.

closed chambers and test unknown.

The living chamber is short, its height along the vertical axis be-

ing a little less than three-fourths the greatest diameter. On the

edges of the last septum are crenulations. (In the figures above,

these are somewhat too small and regular.) The shell increases but

slightly in diameter above the base of the living chamber excepting

on the ventral side where it swells out below the ventral aperture.

The greatest dorsi-ventral and lateral diameters are on a plane

PROCEEDINGS B. S. N. H. VOL. XXIII. 31 JUNE, 1888.
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about 10 mm. above the base. From this point the shell decreases

in size gradually and then rapidly rounds over to the apertures.

The apertures are very like those of II. delphicolum but are pro-

portionally a trifle wider.

The six dorsal lobes rise above the surface of the cast, showing

that they were prolonged upward by the shell, forming six short

tubes or funnels. The dorsal pair have a decided inclination tow-

ard the rear.

The ventral aperture is prolonged into a tube projecting forward

and partially surrounded by a deep sinus. The septa as shown

by the base of the living chamber are but slightly concave. The
sutures are nearly straight with a low ventral saddle. The siphon,

as shown on the base of the living chamber, is slightly elliptical,

and in the type specimen is 4mm. in diameter and 5 mm. from

the ventral side. The surface markings are unknown.

The several diameters of the type specimen are : dorsi-ventral

50 mm., lateral 46 mm., vertical 34 mm. A larger, less perfectly

preserved cast is nearly twice these measurements.

Professor Hall has described (20th. Rept. State Cab. N. Y.,

p. 410) a cast under the name of Go?nphoceras septoris which in

general shape is similar to this species. The possession of a sev-

enth dorsal lobe puts this, however, in the genus Septameroceras

(Hyatt).

Locality.—Delphi, Ind.

Similar to the above described t}^pe are several compressed and

distorted specimens from Wabash City. These consist of larger

casts of the living chamber and several closed chambers, com-

pressed laterally, poorly preserved and worn, yet in one case

showing the characteristic outline of the aperture and the shape of

the living chamber. Several of the smallest closed chambers are

missing, but enough remain to show that the shell increases rapidly

in size and is nearly straight, the dorsal side being slightly more

convex than the ventral. The general form is compressed, ven-

tricose and turbinate. The living chamber is about one-half the

length of the whole shell and its bulk from its turbinate form must

have been two or three times that of all the closed chambers to-

gether. The greatest diameter of the best preserved of these casts

ranges from 80 to 100 mm.
The septa are strongly concave from compression, and average

7 mm. apart.
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The siphon is not determined, arid the test is unknown.

The general shape of these casts resembles the figure of G. Eos

Hall, Pal. Ohio, n, pi. 3.

Genus PENTAMEROCERAS Hyatt.

This genus differs from Hexameroceras in having but five sinuses

forming the dorsal aperture. The two pairs of lateral sinuses

are arranged symmetrically, as in Hexameroceras, while the fifth

sinus is dorsal and occupies a median position, being bisected by

the dorsi-ventral plane of symmetry.

Pentameroceras mirum Barrande.

Gomphoceras mirum Barrande, Syst. Sil. Boheme, n, p. 319, pis. 82 and 91.

This very small species is represented by several casts of the

living chamber with a number of closed chambers attached and

without the shell. In size and general shape it resembles a con-

ical bullet, from which appearance the quarrymen call these fossils

" minieballs."

Comparing these specimens with Barrande's figures on plate 82

(above cited) the}' are seen to agree very closely in size and gen-

eral outline. The dorsal side is not as flat nor is the ventral side

as round as in the specimens figured, the horizontal sections being

more nearly circular. In this respect these Indiana specimens

stand intermediate between the specimens represented on plate 82

and those on plate 91. The last are elliptical in the dorsi-ventral

direction.

The apertures are somewhat obscure but do not differ essen-

tially, if at all, from those figured on plate 82.

The siphon is also similar in size and position, being a mere dot

against the ventral side of the shell.

The septa adjacent to the living chamber are nearer together

than those below, indicating as Barrande has pointed out, that

these little forms are probably adults. The surface of the shell is

not shown.

Locality.—Delphi, Ind.

ASCOCERATHXaS.

Genus ASCOCERAS Barrande.

Ascoceras includes species having a wide aperture, and is thus

distinguished from the other Ascoceratidse, which like this have
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the peculiarly curved compartments placed nearly parallel to the

long axis of the shell.

It includes two groups : one with annulated shells, the other

with smooth banded or striated shells. 1

Ascocekas Newberryi Billings.

Ascoceras Newberryi Billings, Pal. Foss., i, p. 163.

To this species is referred a small poorly preserved specimen

without shell and with one faint marking indicating a suture. The
upper part is broken so that the aperture is not shown. In gen-

eral outline this short and ventricose cast resembles the figure and
description given by Billings of the type from the Middle Silurian

of Anticosti.

Locality.—Delphi, Ind.

Ascoceras Indianensis n. sp.

\J
Dorsal. Lateral. Ventral.

Shell very small, nearly straight, slender, transverse section

broadly oval
;
greatest diameter one-third the distance from the

apex to the most remote portion of last septum.

The side on which is the living chamber— the ventral side— is

convex and the dorsal side is slightly concave giving the shell the

appearance of being slightly curved toward the dorsal side.

In the horizontal section, through the middle of the fossil, the

dorsi-ventral diameter is 94- mm. ; lateral diameter at the same

iProc. B. S. N. H., XXII, 1883, p. 279.
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place is 8 mm. The narrower end of the oval is on the ventral or

convex side. Horizontal sections, taken in succession below the

centre, become more and more nearly circular as they are taken

lower down until, at the place where the septa cross the ventral

side, the section is circular. Below this place the section becomes

slightly elliptical, the greatest diameter being lateral or at right

angles to the greatest diameter above. The extreme tip bearing

the mark of the pseudo-siphon turns slightly towards the ventral

side.

The living chamber occupies about one-half of the broken shell.

On the portion just above the upper limit of the sutures, the living

chamber appears to be very slightly constricted, forming a neck,

which enlarges again slightly toward the aperture.

Of the closed chambers, the upper one, that adjacent to the liv-

ing chamber, is the narrowest. On the ventral view the four sut-

ures are seen crossing the figure at a point 3 to 5 mm. above the

extreme point. The first suture curves slightly downward form-

ing a shallow lobe, the second runs nearly horizontal, while the

third and fourth curve upward forming slight ventral saddles. On
this view the sutures are less than one millimeter apart. Looking

at the specimen from the side, the sutures are seen to curve back-

ward and upward approaching each other, then run nearly to-

gether, sweeping in a gentle curve up and forward toward the

ventral side, then separately turn off towards the back, crossing

the back. On the dorsal view the lowest suture shows a very slight

inflection or dorsal lobe, while the second suture crossing 4^- mm.
above is nearly straight. The third suture is 3^- mm. above the

second and the fourth 2 mm. above the third, each having a broad,

low, dorsal saddle. The greatest length of the lowest enclosure

is 18mm.
On the extreme tip are a small dot and circular cicatrix about

l^rnm. in diameter.

Locality.—Limestones at Delphi, Indiana.

In addition to the above described fossils the following species

have been identified

:

Lituites Bickmoreanus Whitfield, Bull. Am. Mus. Nat. Hist., i,

No. 6 (a very common form at Wabash, Ind.).

Lituites Graftonensis Meek and Worthen, Geol. 111., vi, p. 507,

pi. 25, fig. 1 (from Wabash, Ind.).
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Lituites multieostatus(?) Whitfield, Geol. Wise, iv, p. 303, pi. xx,

fig. 7 (fragments from Wabash, Ind.).

Trochoceras Desplainense McChesney, Trans. Chicago Acad. Sci.,

i, p. 52, pi. viii, fig. 1 (Niagara limestones east of Wabash,
Ind.).

Prof. Hyatt pointed out the characteristics of some of the speci-

mens exhibited by Mr. Newell.

The question of meeting on the evenings in February and

March, set for the lectures in aid of the Biological Laboratory,

was discussed, but no action was taken.

General Meeting, Feb. 1, 1888.

The President, Prof. F. W. Putnam, in the chair.

The President announced that two days ago the great bota-

nist, whose name had been on the roll of the Society for half a cen-

tury, passed from our circle.

Professor Asa Gray joined the Society in 1837 ; and in 1842, at

the age of 32 3
7ears, was made an Honorary Member. This same

year he accepted the Fisher Professorship of Natural History at

Harvard, and was the first and the last of the trio of great natural-

ists who made Harvard College famous as a school of natural his-

tory a generation ago.

The first of the three to be called from his labors was the enthu-

siastic and inspiring Agassiz, the zoologist and geologist, born in

1807. He came to the college in 1847, and died in 1873 at the

age of 66.

The second was the patient and painstaking Wyman, the com-

parative anatomist and anthropologist, born in 1814, and made a

professor at the college the same year with Agassiz, whom he sur-

vived hardly a year, dying in 1874 at the age of 60.

And now we have to mourn the conscientious, hardworking bot-

anist, who was born in 1810, became a professor at Harvard in

1842, and died on Jan. 30, 1888, at the age of 78.

It is of interest that all three of these great men were students

of medicine at nearly the same time, Agassiz taking his degree in




