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THE FAUNA OF THE NIAGARA GROUP, IN CENTRAL

INDIANA.

(> By JAMES HALL.

A paper upon this subject was read before the Albany
Institute, April 29th, 1862, and published in Volume IV of its

Transactions. An abstract was issued, as a separate pamphlet

under date of May 2d, 1863, entitled, "Notice of some New ,

Species of Fossils from a Locality of the Niagara group in

Indiana, with a List of Identified Species from the Same
Placed
A revision of this paper, with description of additional

species, was in preparation at the time the Documentary
edition of this report was being printed, but owing to the

requirement for publishing the volume of " Illustrations of
Devonian Fossils" during the same year (1876), it was
impossible to complete this paper in time for the publication

of that report. The plates illustrating the fossils, with names
of species, and explanations of figures having been prepared,

were issued with that edition. Since no copies of the report

were ordered for the State museum until 1878, it has given an
opportunity of revising the published matter of 1863, with

additional knowledge derived from subsequent collections, and
of adding descriptions of the Corals and Bryozoa not included

in the original paper.

The species herein described and figured are all from a sin- , t]

gle locality on Conn's Creek in the town of Waldron, De-
catur county, Indiana, where the calcareous shales of the

group, with some thin seams of limestone occur. Many of the

same species are found in more calcareous beds at the neigh-

boring locality of St. Paul in the same county, and also at

localities farther south on Conn's Creek.
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Since the publication of the original paper, a series of the

specimens therein described has been placed in the State

Museum, and later collections have enabled us to increase the

series, so as to include not only all the species of this paper,

but to add a considerable number of new forms, the de-

scriptions of which are now being printed in the current vol-

ume (X) of the Transactions of the Albany Institute.

These new forms, with some additional material of similar

character, will form the subject of a supplementary paper in

a future report of the State Museum.

The investigation has proved an interesting one, especially

as an aid to our knowledge of the geographical distribution

of the Niagara fauna.

In the Twentieth Report on the State Cabinet of Nat.

Hist. , I have given a pretty full illustration of the predomi-

nant forms of this fauna as represented in the Niagara forma-

tion of Wisconsin, where the prevailing rock is a magnesian

limestone. Dr. F. Roemer, in his Silurische Fauna des West-

lichen Tennessee, has given an illustration of the fauna of

this period as known in that State. To these publications

we may add volume II of the Palaeontology of New York,

which illustrates the fauna of the Niagara period in its typical

locality, and we have the means of comparison between the

prevailing forms from four widely separated regions.

Comparing the collections from Waldron, we find a greater

proportion of species identical with those of New York than

in any other western locality, while the new forms are of the

same genera, and often quite nearly allied to those of the

Niagara region. It is a little remarkable, however, that while

we have in the Indiana locality, twice as many crinoidal

forms as in New York, and more than ten times as many
individuals, we have not seen a single specimen of Caryocri-

nus, which is the most abundant form among the crinoidea

in New York, occurring also in Wisconsin and Iowa quite

frequently, and is more abundant in Tennessee than in any of

the other localities. The physical conditions originally existing

at Waldron were more similar to those of Western New York,

than to those of any other locality. In Wisconsin and Iowa,

the outcrops are chiefly of magnesian limestone, and the Gas-

eropoda and Cephalopoda predominate over other forms,
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while the Cystidse are almost equally conspicuous with the

Crinoidea. At the Waldron locality, cystidean forms are

extremely rare, and but few are known in Tennessee ; and
though not abundant in New York, there are here more spe-

cies known than in both the other localities named. I con-

ceive, however, that in this comparison we are not dealing

with the same beds in each one of these localities. While
I regard the prevailing fossiliferous beds in western New
York as essentially parallel with those of Waldron and of

Western Tennessee, those of Wisconsin and Iowa are to a

considerable extent of newer age, being the higher beds of

the series, while the others occupy the lower and middle
portions of the formation.*

It would appear from what we know of the physical con-

ditions of this ancient sea, that it was generally shallow

and the bottom extremely uneven.

The Niagara group in its easterly outcrop, from Eastern New
York to Virginia, indicates a nearly uniform shallow sea,

with the deposition of calcareous beds of magnesian character,

which, in their south-western extension, become in part replaced

by, or alternate with, argillaceous deposits. Along this line

the formation is everywhere thin, and, in fact, is so inconspicu-

ous, that it has usually been considered only as a subordinate

member of the succeeding formation. It is here usually

marked by the presence of a few species of corals, which are

extremely abundant, some forms of brachiopods, a few

lamellibranchs, gasteropods and cephalopods, and more
rarely some remains of trilobites. These are of forms identi-

cal with, or nearly allied to, those which characterize the

formation in its more western localities. In a westerly direc-

* The relations of the different members of the Niagara formation, in Wiscon-

sin, Iowa and other western localities, with those of New York, have not been
fully determined. It is known that in Canada West the limestones of the lower

part of the formation acquire a greatly increased thickness over the same beds in

Western New York ; and that they likewise include the limestones of the Clin-

ton group, since they are characterized by the presence of Pentamerus oblon-

gus and some other Clinton forms of New York. In their western extension

these limestones gradually lose their shaly partings and the thin seams and beds

of shale, becoming massive and of a nearly uniform ashen or drab color. In this

condition the entire mass is recoguized as a part of the Niagara formation, and
the Clinton group is restricted iu its acceptation to arenaceous and shaly beds,

sometimes with thin calcareous bauds, corresponding more nearly in physical

characters with the same formation in Herkimer and Oneida counties in the State

of New York.
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tion, within the limits of New York, the formation has a

very moderate development nntil we reach the eastern part

of Wayne county, where the shaly member of the formation

becomes marked and gradually increases in thickness to

Niagara county; the superior limestone increasing in thick-

ness in the same direction. The shaly fossiliferous beds, which

are so conspicuous a feature on the Genesee River at Roches-

ter, in Wayne and Niagara counties, and upon the Niagara
river, thin out to a great extent within fifty miles west of

the river, and are nowhere met with along the outcrops in a

westerly and north-westerly direction. This shaly member of

the formation was apparently deposited in a wide, shallow de-

pression in the bed of the ancient ocean, which became
gradually rilled with fine calcareous mud, and which, during

this slow process, afforded opportunity for the development

of a most abundant fauna,

In Indiana, also, these shaly beds were probably deposited

in a wide depression of the ocean bed, similar to that of

western New York, while the area to the northward was
a more shallow sea. We have a less accurate knowledge of

the physical conditions which prevailed to the south and south-

west of the localities named ; but it would appear, from what
we know of the distribution of the fossils, that there were

similar areas of depression with a most abundant fauna, while

the intermediate shallower areas are marked by the presence

of calcareous deposits, with a moderate development of a some-

what distinct fauna, in which corals are usually conspicuous,

and carrying the aspect of an interrupted and imperfectly

developed coral reef.



PROTOZOA.

RECEPTACULITES De France.

Beceptaculites sttbttjebinatus.

Plate 3, Figs. 1-3.

.Receptaculites subturbinatus Hall. Transactions of the Albany Institute, vol.

iv, p. 224. Abstract, p. 30; May, 1863.

Body small, or sometimes approaching tlie medium size of

species of this genus ; subhemispheric or depressed subtur-

binate ; base of attachment broad ; upper side flat or slightly

depressed in the middle for a space of about half the diameter,

thence curving outwards and downwards to the periphery

;

cell-apertures on the sides and exterior portions of the upper

surface distinctly rhomboidal, the width from the lateral

angles being greater than the height ; cell-margins very prom-
inent ; the cells in the central portion obscure.

This small species, in the specimen originally described, has
a diameter of nearly 25 mm., with a height about half as
great. It differs essentially from any of the species previously
known to me, but approaches in character to the R. liemi-

sphericus of the Magara formation of Wisconsin.

ASTYLOSPONGIA Roemer.

ASTYLOSPONGIA PEJEMOESA Goldf.

Plate 3, Figs. 4-11 and 14.

Siphonia prcemorsa Goldf. Petref. Germ., i, 17, t. 6, f. 9. 1826.

Siphonia excavata Goldf. Petref. Germ., i, 17, t. 6, f. 8. 1826.

Siphonia prcemorsa Hisinger. Leth. Suec, 94, t. 26, f. 7. 1837.

Siphonia prcemorsa Eichwald. Silur. Schichtensyst. in Esthland, 209.

Siphonia prcemorsa Maximilian. Herzog von Leuchtenberg, Beschreibung einiger

neuen Thierreste der Urwelt aus den Silurischen Kalkschichten von Zarskoje-

'Selo. St. Petersburg, 1843, 24.

Siphonia prcemorsa Ferd. Roemer.. i. Leonh. u. Bronn's Jahrb. 1848, 684.

Siphonia prcemorsa Ferd. Roemer. i. Letheea geognost. ed. 3 Th. ii, 154, t. 27, 1.

21. 1852-1854.

Siphonia excavata Bronn. i. Leth. geogn. ed., 3 Th. v, 75. 1851-1852.

Siphonia stipitata Hisinger. Leth. Suec. 94, t. xxvi, f. 8.

Jerea excavata d'Orbigny. Prodr. de Pal. strat. ii, 286. 1850.

Astylospongia prcemorsa Roemer. "Die Silurische Fauna des Westliohen Ten-

nessee, p. 8, pi. 1, figs. 1, la-le. 1860.

Astylospongia prcemorsa (Goldf.) Hall. Trans. Alb. Inst., vol. iv, p. 228.

Abstract, p. 34 ; May, 1863.
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This widely distributed species which has been illustrated

by Goldfuss, Hisinger, Bronn, Eoemer and other authors, is a
common form at Waldron, but it rarely or never attains the
dimensions which it has in the same horizon in Tennessee,
where it is even more common than in Indiana.
The usual dimensions of the Waldron specimens vary from

ten to twenty millimetres in lateral diameter, with a vertical

diameter of about one- sixth less than the lateral. There is

much variation in the strength and number of the furrows
and prominence of the lobes, and also in the depth and diam-
eter of the depression at the center of the summit.
The interior structure is represented in figs. 9, 10, 11, as it

appears under an ordinary lens. In all the specimens which
have been cut, there is evidence of an original central cavity,

filled with mineral matter which does not preserve structure.

ASTYLOSPONGIA PR^EilORSA Var. NUXMOSCHATA 71. VCLT.

Plate 3, Figs. 12, 13.

Form, an oblate spheroid with the entire surface traversed

by numerous interrupted and unequal grooves or subconflu-

ent pits giving a rugose aspect ; the sides marked by a few nar-

row scarcely defined sulci which do not reach the summit

;

summit elevated and without the central depression possessed

by typical forms of the species. Entire surface covered by
minute pustulose elevations which under an ordinary lens do
not show structure. The minute interior structure has not

been determined.

This form was included under A.prcemorsa in the Documen-
tary edition of this report. It is herewith separated as a vari-

ety. It occurs in association with the other forms of Petro-
spongia at the Waldron locality.

ASTYLOSPONGIA IXBEICATO-AETICULATA F. Roem.

Siphonia imbricato-articulata Ferd. Roemer, in Leonh. uud Broim's Jahrb. 1848,

685, ix, fig. 3.

Astylospongia imbricato-articulata F. Roem. Die 'Siiur. Fauu. desWestl. Tenii.,

p. 12, pi. 1, figs. 5, 5 a. 1860.

A single specimen of this species or a closely allied form,
has been observed among some recent collections from Wald-
ron.
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ASTYLOSPONGIA (PALCEOMANON) BUESA.

Plate 3, Figs. 15, 16.

Astylospongia? (Palceomanon) bursa Hall,. Doc. Edit. 28th Rep. St. Mus. Nat.

Hist. Explanation of pi. 3, figs. 15, 16. 1876.

Compare Palceomanon cratera Roemer. Die Silur. Faun, des Westl. Tenn., p. 13,

pi. 1, f. 4, 4a. 1860. Also Aulacopina Oranti Billings. Canadian Naturalist

and Geologist, 1875.

Body calyciform, elongate semi-elliptical in outline, regu-

larly rounded below and curving upwards, the sides above the

middle of the height nearly straight.

Surface finely punctate and marked by elongate subconflu-

ent pits.

The specimen figured has been laterally compressed, so that
the true* form would be narrower than represented in figure

15. Some specimens of recent collections with shorter and
comparatively broader cups, have essentially the same general
aspect of surface as this ; but the large pits upon the sur-

face are less confluent, and it is possible that these forms may
be allied to Palceomanon cratera of Roemer, but their condi-
tion of preservation does not admit of satisfactory reference.

A single specimen with a proportionally narrower form than
shown in fig. 15, presents, on a part of its surface, numerous
and closely arranged stelliform spiculse which appear to be
superficial, while the surface beneath is finely punctate.

The imperfect preservation of all the larger forms of sponges
in the Waldron collections is such as to render difficult and
unsatisfactory any specific determinations from external form
and character alone.
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CORALS AXD BEYOZOA.

STREPTELASMA Hall.

Streptelasma radicals.

Plate 5, Figs. 1-4.

Streptelasma (Aulacophyllum ?) radicans Hall,. Doc. Edit. 28th. Rep. St. Mub.
Nat. Hist. Explanation of pi. 5, figs. 1-4. 1876.

Corallum simple turbinate, usually irregular in its growth

below, or truncate, from attachment to other bodies ; some-

times with radiciform extensions, often curved near the base

;

calyx circular, deep ; dissepiments strong ; a section shows
twenty to twenty-two extending half-way to the center, with

an equal number of short intermediate ones. A single speci-

men cut longitudinally shows no horizontal diaphragms, and
the inner margin of the rays are crenulate.

Exterior strongly marked by the radiating ridges of the dis-

sepiments, and usually pretty regularly enlarging from the

base, though sometimes showing irregularities due to contrac-

tion and expansion of growth. Height of specimens from 25

to 40 mm.

This species is of common occurrence in the Waldron
locality.

Streptelasma (Duncanella) borealis.

Plate 5, Figs. 7, 8.

Duncanella borealis Nicholson. Aim. and Mag. Nat. Hist., 4th series, vol.

xiii. 1874.

Streptelasma minima Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-

tion of pi. 5. 1876.

Corallum simple elongate-obconical ; calyx deep, circular,

scarcely expanding at the margins beyond the general en-

largement of growth ; rays, coarse and strong ; epitheca

strongly marked by vertical strife indicating the rays, and
usually by distinct striae of growth which sometimes obscure
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the rays ; epitheca rarely covering the base, leaving the rays

exsert ; these, to the number of nine or ten, and sometimes

twelve, coalesce in the center, gradually increasing in number
with the growth of the coral till there are from seventeen to

nineteen at the margin of the calyx. Length, 20 mm.

With the exception of the exsert septa at the base, this

coral has all the characteristics of Streptelasma in the
arrangement of the radiating septa which coalesce near the
base and for some distance upwards, above which the lamellae

approach the center, leaving a cylindrical cavity which grad-
ually expands above.

ZAPHKENTIS Raflnesque.

Zaphrentis celator.

Plate 5, Figs, 5, 6.

Zaphrentis? celator Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation

of pi. 5, figs. 5, 6. 1876.

Corallum turbinate, rapidly expanding from below, with

irregularities of growth, producing expansion and contrac-

tion of the cup. Calyx deep and broadly expanded, the width

of the specimen figured nearly as great as the height. Dissepi-

ments, sixty or more.

This species is of rare occurrence in the collections from the
Waldron locality.

AULOPORA Goldfuss.

Attlopora precius.

Plate 9, Figs. 5, 6.

Aulopora precius Hall. Hoc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation

. of pi. 9, figs. 5, 6. 1876.

Corallum parasitic, consisting of elongate tubular cells,

which in their progress of growth usually conform to the sur-

face on which they grow, somewhat gradually enlarging to

the aperture. Calyces budding laterally in a direct line or

sometimes geminating and diverge at an angle of from 45 to

80 degrees. After budding, the parent cup turns upwards
and ceases to grow in that direction. The corallum sometimes
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spreads over a considerable extent of surface, and in other

examples the calyces are crowded and grow nearly directly

upwards, attaining an elevation above the attached base of

three to five millimetres. In the procumbent forms the dist-

ance between the budding is about four to five millimetres, the

diameter of the tube at its origin is less than one millimetre, the

aperture including the exterior walls being about two milli-

metres.

This species bears some resemblance, in its mode of growth,
to the Aulopora Schoharice, but is a stouter species, except
in rare examples where the tubes are more slender than in the
prevailing forms.

FAYOSITES Lamarck.

Favosites spinigeeus.
Plate 4, Figs. 1-5.

Favosites Niagarensis var. spinigera Hall. Doc. Edit. 28th Rep. St. Mus.
Nat. Hist. Explanation of pi. 4, figs. 1-5. 1876.

Favosites excretus Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
of pi. 9, figs. 1 and 2. 1876.

Favosites spongilla Romestger. Fossil Corals, page 24 ; reference under the head
of Favosites pyriformis, 1876.

Form hemispheric or pyriform, often spreading and becom-
ing lobed above. Tubes small, ranging from one to one and a

half mm., the lateral walls with radiating spinulse ; dia-

phragms essentially flat, mural pores not determined, cell-aper-

tures irregularly margined by spiniform processes.

This small species occurs in subhemispheric forms of from
ten to twenty-five mm. in diameter and of somewhat less ele-

vation ; it also assumes pyriform shapes of similar dimensions,
often becoming expanded and variously lobed above. The
apertures of the cells, as usually presented, are extremely vari-

able in size, and there is not unfrequently a group of smaller
cells arranged around a larger one, and in the irregular mode
of growth the margins become free and more or less curved.
In rare examples the apertures are free, rounded, and a little

dilated, while on the margins of the mass the tubes are sub-
cylindrical with individual epithecse. In such forms the aper-
tures present an appearance as of one cell budding from the
calyx of another, but this aspect is probably due to a thicken-
ing of the cell-wall or of an abrupt contraction of growth.

In specimens where the aperture is expanded, the dia-

phragms, visible from above, are convex with a little boss in

the center.
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This is undoubtedly the species indicated by Dr. Rominger
as F. spongilla, but at the time of printing the explanations

of plates for the Documentary Edition of this Report, his

work had not been published.

Favosites ^
Forbesi ;!yar. occldentalis n. var.

Plate 4, Figs. 6-15.

Favosites Forbesi ?. Doc. Edit. 28th ,B Rep. St. Mus. Nat. Hist. Explanation of pi. 4,

figs. 6-15. 1876.

Compare F. Forbesi Edwards & Haime. British Fossil Corals, p. 258, pi. 60.

Corallum hemispheric, subglobose or pyriform; calyces very

unequal in size, the larger ones often subcircular and about

three mm. in diameter, while the smallest cells are often not

more than one mm. at their apertures. In rare specimens the

diameter of the larger calyces does not exceed two millimetres.

A vertical section shows the walls to be of medium thickness,

while in the calyces they appear strong and are often crenu-

late from the longitudinal strise. Mural pores, situated near

the angles, in one or two ranges, depending on the size of the

cell. Cell-wall granulose, the granulse arranged in transverse

lines.

The form and dimensions of the coral are fairly represented
in the figures on plate 4, and few larger specimens have been
observed than the one illustrated in figure 10. The species is

very abundant, occurring in great numbers in the shaly lime-
stone deposits of Waldron and vicinity. In many of the spec-
imens the epitheca is extended from the base over the sides of
the coral, covering the cell-apertures, and not unfrequently
some of the larger cells upon the upper face of the coral are
partially closed by an individual epithecal covering, which
growing inward from the margins finally closes the aperture,
after the manner of an operculum with a central node. In
some examples this epithecal growth begins within the calyx
walls, presenting a distinct ring with a central circular open-
ing, giving the appearance of budding from the parent cell,

but in the progress of growth the space betwen the cell-walls
and the epithecal ring is closed and the central opening be-
comes in like manner filled.

This species has been identified with F. Forbesi, chiefly
from its similarity with the young of that species, as repre-
sented by Edwards & Haime, British Fossil Corals, plate 60,
though our specimens very rarely assume the form there illus-

trated, which is similar to one figured by Dr. F. Roemer,
from the Silurian of West Tennessee. We have no specimens
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presenting: the characters of the older individuals represented
from the Wenlock limestone, though the few larger specimens
which have come under my examination do not show the
great diversity in the size of the calyces which appears in the
smaller corals. The position and character of the mural pores
in the European species is not stated in the description. The
strongly pustulose character of the cell-walls as represented
in the British specimens has not been observed in the Ameri-
can forms.

CHJETETES Fischer.

Chjetetes coxsemilis.

Plate 9, Figs. T-14.

Compare Trematopora solida Hall. Pal. X. Y., vol. ii, p. 153, pi. 40 A, figs. 6 a,

6 b, 6 c. 1852.

Chcetetes? consimilis Hall. Doc. Edit. 28tli Rep. St. Mus. Xat. Hist. Explana-

tion of pi. 9, figs. 7-u. isre.

Frond solid, ramose, frequently branching, branches in the

larger specimens having a diameter of six millimetres. Cell-

tubes polygonal rising from the center of the branches and

gradually diverging to the surface. Cell-walls thin, strongly

corrugated, transverse diaphragms extremely rare or entirely

wanting. Apertures .35 mm. in diameter.

In well-preserved specimens the cell-walls at the apertures
are granulose and have minute spines at the angles of the

cells.

This species occurs in such forms as are figured on plate 9,

presenting in the different conditions of weathering, the phases
represented in the enlarged fig ares 8, 10, 12 and 14.

TREMATOPORA Hall.

Treaiatopora osculum.

Plate 10. Figs. 5-8. 11-11.

Trematopora oscubun Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 10, figs. 3-12 (3 and 1 in error). 1876.

Comp. T. ostiolata Hall. Pal. X. Y.. vol. ii. p. 152. pi. 10A. figs. 5a-5n. 1852.

Frond ramose, hollow with an interior epitheca. branching

infrequently : diameter of branches from one and a half to

two millimetres : thickness of the substance of the bryozoum
.35 mm. Cell-tubes oval : apertures .3 mm. in length, closely

arranged in quincunx order, forming oblique rows, opening
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upward and outward ; usually the lower side of the aperture

is margined by a projecting semicircular lip, which partially

covers the opening ; rarely the upper margin of the aperture

is also elevated.

This is the most common form of the genus in the Waldron
locality, and is very abundant.

Trematopora infrequens.

Plate 10, Fig. 3 in part, and fig. 4.

Trematopora infrequens Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Expla-

nation of pi. 10, figs. 13, 14 (in error for 3 and 4). 18T6.

Frond ramose, hollow, the inner surface marked by a wrin-

kled epitheca ; branches from one and a half to two milli-

metres in diameter ; bryozoum about .35 mm. in thickness.

Cell- tubes oval, rising obliquely from the epitheca to the ex-

terior surface. Length of aperture about .3 mm., with the

margin distinctly and equally elevated, occasionally present-

ing a serrated appearance ; apertures separated by distances

equal to their diameters, arranged in quincunx order, pre-

senting a spiral arrangement around the branches.

This species may be distinguished from T. osculum by its

larger cells, and by the cell-margins being strongly and
equally elevated in every portion, while in that species the
lower margin of the aperture is almast always more strongly
elevated than the upper portion.

Trematopora varia.

Plate 10, Figs. 15-23.

Trematopora varia Hall. Doe. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
pi. 10, figs. 15-23. 1876.

*

Frond ramose, hollow, inner surface transversely wrinkled
;

branches frequent, from two to seven mm. in diameter. Bry-
ozoum about one mm. in thickness. Cells tubular, oval or

circular, from 1 to 1.5 mm. in length ; for the first half of their

extent growing nearly parallel with the inner surface, and
then turning abruptly outward ; diameter at the aperture .25

mm., varying from circular to elongate-oval, arranged irreg-

ularly from contiguity to a distance equal to the diameter,

with frequent maculae, which are destitute of cells. Cell-mar-



112 Twenty-eighth Eepoet on the State Museum.

gins in well-preserved SDecimens distinctly elevated, and fre-

quently finely serrated.

In ^specimens where the maculate surface is well-preserved,
the adjacent cell-apertures often have their longest diameter
in a radiating direction from the center of the maculae. The
cell-apertures in this species vary from circular to elongate-
oval or ovate, both forms sometimes occurring on the same
specimen, while in worn specimens the apertures appear to

be polygonal.

Trematopora echinata.

Plate 11, Figs. 1-5.

Trematopora echinata Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Expla-
nation of pi. 11, figs. 1-5. 1876.

Bryozoum solid, ramose ; branches from .75 to 1.5 mm. in

diameter, frequently widely diverging, sometimes at an angle of

80° or 90°. Cell-tubes polygonal, generally hexagonal, com-
mencing at the center of the branch and gradually diverging

to near the surface, where they turn abruptly outward. Cell-

apertures longer than wide, length from about .3 mm. to .55

mm., the width being from one-half to two-thirds their length,

having at the angles of the margins slender, sharp spines.

This species is very abundant, often nearly covering the sur-

faces of the calcareous slabs, and imbedded in the softer

shales. It presents much variation in the size of the cell-aper-

tures, and their distribution on the surface is sometimes inter-

rupted and irregular. The prevailing form is represented in

fig. 4, plate 11. In many examples the smaller stipes and
branches are marked by the larger cell-apertures.

Trematopora granulifera.

Plate 11, Figs. 6, 7.

Trematopora granulifera. Hall,. Pal. N. Y. vol. ii, page 154, pi. 40 A. figs. 9a,

9c. 1852.

Trematopora granulifera (n. sp. in error.) Hall.. Doc. Ed., 28th Rep. St. Mus.
Nat. Hist, explanation of pi. II, figs. 6, 7. 1876.

Compare T. regularis Hall. 26th Rep. N. Y. St. Mus. Nat. Hist., p. 106. 1873.

Bryozoum ramose, solid ; branches one millimetre or less in

diameter. Cells tubular oval, rising from the center of the

branch and increasing by interstitial additions. Length of
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apertures .3 mm., with a width of .15 mm., arranged upon the

surface in a somewhat quincunx order, being in right lines

longitudinally, and in a spiral order around the stipe. Mar-

gins of apertures elevated and strongly granulose ; the spaces

between being flat or channeled. The borders of the apertures

are sometimes coalescent, and present no intermediate groove.

TREMATOPORA MPNTTTA.

Plate 11, Fig. 8.

Trematopora? (Trachypora ?) minuta Hall. Doc. Edit, of 28th Rep. St. Mus.
Nat. Hist. Explanation of pi. 11, fig. 8. 1876.

Bryozoum ramose, very slender ; branches frequent, widely

diverging, diameter .5 mm. Cell-apertures elongate-oval, length

about .4 mm. and width .2 mm., distance from each other

longitudinally about equal to the length of an aperture, ar-

ranged in spiral rows along the branch. Margins distinctly

elevated and granulose, and separated from each other by tor-

tuous lines of nodes.

This species differs from T. macropora* by its more elon-

gate cell-apertures and the more prominent granulose ridges.

Trematopora variolata.

Plate 11, Figs. 9, 10.

Trematopora variolata Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 11, figs. 9, 10. 1876.

Bryozoum ramose, hollow, diameter of the branches from

1 to 1.5 mm. Cell-apertures oval, margins distinctly elevated,

length .3 mm., width .2 mm., sometimes closely arranged, and
in other cases irregularly scattered ; surface with numerous
maculae which are quite destitute of cells.

This species can readily be distinguished from any other
form in this association by the scattered and irregular distri-

bution of the cell-apertures and the numerous maculae with-
out cells.

* T? macropora Hall. Transactions of the Albany Institute, vol. x, p. 60.

14
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TEEMATOPOEA SPICrLATA n. sp.

Plate 11, Figs. 11, 12.

Trematopora spittulosa Hai/l. Doc. Edit. 28th Eep. St. Mus. Nat. Hist. Expla-
nation of pi. 11, figs. 11, 12. 1876.

Not Trematopora spinulosa Hall. Pal. X. T. vol. ii. p. 155. pi. 10 A, figs. 11a,

lib. 1852.

Bryozoiim solid, ramose ; branches frequent and not widely

diverging ; diameter from 1.5 to 2 mm. Cell-tubes polygonal,

arising from the center of the branch and gradually diverging

till within half a millimetre of the surface when they turn

abruptly outward ; at the point of turning, the cell-walls,

previously thin, become thickened. Xo transverse septa are

visible till near the surface, where they are numerous and dist-

ant from each other about the width of the cell-tubes. Cell

apertures variable in size, the larger ones being about .16 mm.
in diameter, irregularly arranged and having short, stout spin-

ules at the angles.

This species is readily distinguished by its solid aspect,

minute cells which are variable in size, and the compara-
tively strong spinules which disguise the cell-apertures and
give a uniform asperate aspect to the surface. Sometimes the

cell-margins are worn flat and the cells appear oval. It differs

from T. ecliinata in its more robust aspect, and the smaller

and less elongate cells.

CALLOPOEA Hall.

I continue the use of the name Callopoea. which is claimed
by some authors to be identical with Fistulipoea of McCoy,
for the reason that the author of the latter genus (British

Palceozoic Fossils, p. 11) says that •* this genus was proposed
to include the Mdnon criorosum (Gold.) of the Eifel, &c,
and some new species." The JIanon criorosum of Goldfuss
is recognized by European palaeontologists as a specimen of
Helioiites interstincta . Again, in describing F. decipiens.

the author says : "So exactly does this resemble the Palceo-

poro. inter-stincta," etc. The figures of F. decipiens scarcely

resemble Callopoea in its ordinary forms. See Descriptions

of Lower Helderberg Corals and Bryozoa for further obser-

vations on these genera.



The Fauna of the Niagaea Group. 115

Callopoea singularis.

Plate 10, Figs. 1, 2.

Callopora singularis Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-

tion of pi. 10, figs. 1, 2. 1876.

Frond ramose, solid, diameter of branches two millimetres.

Cells tubular, oval, or polygonal, arising from the center of

the branch and gradually diverging till near the surface when
they turn and open nearly directly outward. Cell-apertures .3

mm. in length, with a width of .2 mm., irregularly arranged,

varying in distance from contiguity to a space equal to the

length of the aperture ; margins distinctly elevated, frequently

crenulated by minute spinules. Intercellular spaces on the

surface occupied by minute pits, which are observable only

on well-preserved specimens.

Translucent sections of the stipes or branches present no
evidence of intercellular vesiculose structure, and have all the
aspect of a Trematopora. This condition may come from a
solidifying of the intercellular substance during the process
of petrifaction, leaving only the intercellular pits upon the
surface.

Callopora elegaxtula.

Callopora elegantula Hall. Pal. N. Y., vol. ii, p. 144, pi. 40, figs. la-l?». 1852.

This species has recently been found at Waldron. It pre-

serves the characters so well shown in the same species from
the Niagara formation in New York.

Callopora exsul.

Plate 9, Figs. 3, L

Alveolites exsul Hall. Doo. Edit. 28th Rep. St. Mus. Nat. Hist. Explauatlou of

pi. 9, figs. 3, 4. 1876.

Bryozoum consisting of lamellose expansions, free or in-

crusting other organic bodies, celluliferous on one side ; lower

surface formed of a wrinkled epitheca ; substance' of frond

sometimes very thin, and often thickened by successive accre-

tions of growth. Cell-apertures oval, from .3 to .5 mm. in

length, and usually about two-thirds as wide as long, some-
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times nearly circular, closely and irregularly arranged. In-

tercellular space usually occupied by a single series of angular

pits. Margins of cell-apertures elevated, and ornamented by
from two to five short spinules. A transparent section shows
an intercellular vesiculose structure, with transverse septa in

the cell-tubes.

The more recent collections from TTaldron contain a con-
siderable number of specimens of this species in various
conditions of preservation. The better specimens preserve
the short spinules surrounding the cell apertures, with a dis-

tinct row of pits marking the intercellular space. In some
of the specimens the spinulae are more or less worn away or
irregularly preserved, and in further wearing, the intercellular

spaces appear as thick, solid walls separating the cell-aper-

tures. The specimen originally figured as Alveolites exstU
is evidently a Callopoea encrusting and on]y partially cov-

ering the surface of Ceramopora confluens. The illustration

in figure 4 of plate 9 is incorrect in representing the cell-

apertures as angular and oblique, while the cells open directly

upwards: the intercellular spaces are thicker and covered
with granula?. and are formed by numerous very small angular
pits or pores.

It is distinguished from a condition of Ceramopora confluens
by the intercellular granular and pits.

LICHEXALIA Rail.

LlCHEXALlA COXCEXTEICA.

Plate 5, Figs. 9-16: Plate 6, Figs. 1. 2. 4. 7-10, and Plate 7, Figs. 3-11.

Lichenalia concentrica Hall. Pal. X. Y.. vol. ii. p. 171. pi. 40E. figs. b.i-o:. 1S52.

The name Lichexalia" was originally applied by me to cir-

cular or fiabelliform epithecal expansions, one side of which is

concentrically wrinkled, and when in perfect condition is usu-
ally marked by fine radiating and concentric stria?, which
vary in character and degree in different species. The op-
posite side is celluliferous. The celluliferous face is usu-
ally adherent to the stone, and the exposed surface pre-

sents the ordinary characters of the epitkecal covering of

a coral or bryozoum. In well-preserved examples the tine

concentric and radiating stria? are apparently character-

istic of the genus, and in some specimens the cell-bases

are visible from the non-celluliferous face. When the exte-

* Palceontology of Xeic York, vol. ii. p. 171.
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rior surface is worn, it presents a grooved and striate ap-

pearance, indicating the mode of growth in the cells and cell-

walls, which are usually procumbent at the commencement of

their growth, and then turn upward. The celluliferous

face presents numerous cell openings which may be closely or
more distantly arranged, and which vary from circular to oval,

and even subquadrangular in form, depending upon their

mode of growth and in part upon the condition of preserva-
tion. These bodies do not always preserve the expanded form
indicated, but the margins become contracted and infolded, so
that the non celluliferous faces come into near contact, and
assume an apparently solid form, with cell-apertures covering
the entire surface. In their young state they are frequently
found attached to other fossils, and this is probably the con-
dition of all in their earlier stages of growth ; the mode of
growth and ultimate form being greatly dependent upon the
nature of the body to which the germ has originally been
affixed. In the expanded forms the cell-tubes are short, and
the increase is by lateral extension of new cells, until the
fronds sometimes reach a diameter of thirty centimetres.

When the frond becomes corrugated or infolded in its young
state, and assumes a compact form, the cell-tubes become elon-

gated as shown in fig. 11 of plate 5, but I am unable to find

that any of them assume characters incompatible with the
genus in its typical forms. After examining a large number
of specimens, I am unable to distinguish any characters mark-
ing a specific difference between the expanded forms, like figs.

4, 9 and 10, of plate 6, and those which assume an irregular
and more solid aspect, as in figs. 9, 11 and 12, of plate 5.

LlCHENALIA CONCENTRICA Var. PARVULA.

Plate 7, Figs. 1, 2.

Lichenalia conceutrica var. parvula HaJjL.. Doc. Edit. 28th Rep. St. Mus. Nat.
Hist. Explanation of pi. 7, figs. 1, 2. 1876.

This form, indicated as a variety of L. concentrica, is distin-

guished by its smaller cell-apertures, as shown in fig. 2, which
is enlarged to the same degree as fig. 7. In its mode of growth
and other characters it does not differ from the ordinary forms
of Lichenalia.

Lichenalia concentrica var. maculata n. var.

Plate 6, Figs. 3, 5 and 6.

Celluliferous face, flat, concave or convex; cell-apertures

round, or broadly oval, and when entire, preserving a project-
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ing lip on one side ; variable in their distance from each other,

and sometimes quite closely arranged. Surface marked by
elevated maculae, upon which there are a few larger cell- aper-

tures irregularly disposed, the center of the tubercle being

sometimes quite free from cells.

The specimen figured has a convex exterior surface, ow-
ing to the contraction of the epitheca, and on some weathered
portions, where the cell-apertures are distant, the interspaces
are apparently cellulose. This feature, however, is not a pre-

vailing one, nor has it any specific signification. In a speci-

men where the celluliferous face is concave, the exterior or epi-

thecal side presents the same aspect as that of ordinary forms,
and is undistinguishable from them. The maculate form of

surface, or its incipient condition, is very common upon all

forms of the celluliferous face of this fossil.

The variety is herewith separated from the forms figured
as L. concentrica in the Documentary Edition of this Report.

SAGENELLA Hall.

Sag-enella elegans.

Plate 7, Figs. 12, 13.

Sagenella elegans Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation

of pi. 7, figs. 12, 13. 1876.

Compare S. membranacea Hall. Pal. N. Y., vol. ii, p. 172, pi. 40E, figs. Q a, 6 b.

Bryozoum a thin membraniform expansion growing upon
the surface of other organic bodies. Cells subcylindrical,

flattened for the greater portion of their length and continu-

ing nearly parallel with the plane of the epitheca ; arranged in

a more or less diverging or radiating order, with intercalated

ranges, presenting a subimbricated aspect, turning abruptly

and opening upward. Cell-apertures circular, about .2 mm.
in diameter.

The arrangement of cells and form of cell-apertures differ from
Ceramopora in the rounded form and more directly upward
opening. The genus differs from Lichenalia in the more ex-

tended procumbent portion of the cell-tube, in the form of the

cell-aperture, and in the much thinner and persistently adher-

ing epitheca.
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CERAMOPORA Hall.

Ceramopora labecula.

Plate 8, Figs. 1-3.

Ceramopora (Berenicia?) labecula Hall. Doc. Edit. 28th Rep. St. Mus. Nat.
Hist. Explanation of pi. 8, figs. 1-3. 1876.

Compare Ceramopora imbrlcata Hall,. Pal. N. Y., vol. ii, p. 169, pl.40E. figs.

la-li. 1852.

Bryozoum growing in circular or subcircular discoid forms

upon other organic bodies
;

greatest diameter observed

about seven mm. Cell-tubes short, cylindrical, radiating

from the center and increasing by lateral additions, those in

the central portion being nearly vertical, and becoming more
and more oblique as they recede from this point, until the

marginal ones are nearly parallel with the epitheca ; arranged

in alternating and imbricating series. Apertures arched or

somewhat triangular, .25 mm., or less, in diameter.

This species is found attached to the bases of crinoids, to

gasteropods, and other fossils.

Ceramopora confluens.

Plate 8, Figs. 4, 5.

Ceramopora conjiuens Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 8, figs. 4, 5. 1876.

Bryozoum, consisting of lamellose expansions growing upon
the surface of other organic bodies, and attaining a thickness

of from .25 to 1 mm. Cell-tubes short cylindrical, closely ar-

ranged in alternating and imbricating order. Surface often

elevated in nodose prominences which are sometimes destitute

of cells. Cell-apertures arching or triangular, about four in

the space of one millimetre.

This species occurs in large expansions growing upon shells

and upon the calyces of crinoids. The surface of the expansion
rises into low rounded nodes and irregular undulating ridges,

the summits of which are sometimes free from cellules, while
in many examples there are a few larger cellules marking the
sides of the elevation. The cell-apertures are usually closely
arranged, sometimes more distant, and when entire, have the
typical arching form, but where the surface is worn, they are
round or broadly oval.
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This species differs from C. agellus in not showing lines

of cellules radiating from the maculae or nodes, and in the less

distinct elevation of the cell-tubes upon the surface.

Ceramopora agellus.

Plate 8, Fig. 6.

Ceramopora agellus Halx.. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 8, fig. 6. 1876.

Bryozoum consisting of a thin expansion covering the sur-

face of other organic bodies ; cells subcylindrical, short, very

oblique, rapidly expanding toward the apertures. Cell-aper-

tures, when entire, arching and angular, and when worn,

broadly elliptical ; about four in the space of a millimetre on

the . greater part of the surface, and upon the maculae, two or

three in the same space.

The surface of the frond is marked by numerous maculae
which do not rise into nodes, but are covered by cells of from
once and a half to twice the diameter of the ordinary cells.

The cellules of the entire frond appear to radiate from a single

point, which is not the center, and again from each of the ma-
culae are distinct radiating lines of cellules in the direction of
the growth. In these characters the species differs from C.

conjlueiis. This species occurs upon the surface of Gaster-
opoda and Brachiopoda, but has rarely been seen upon the
calyces of crinoids.

PALESCHARA Hall.

Paleschara offula.

Plate 8, Figs. 7, 8.

Paleschara offula Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
of pi. 8, figs. 7, 8. 1876.

Bryozoum consisting of a thin expansion attached to other

organic bodies, one side being celluliferous ; cellules polygo-

nal, from five to seven-sided, varying from .25 to .50 mm. in

diameter.

This species presents the usual character of the species of
this genus, having wide, shallow polygonal cells which are
larger than those of P. maculata. The specimens of this

species, so far as known, present no maculae of larger cells

or of barren spaces.
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Paleschara maculata.

Plate 8, Figs. 9-13.

Palesehara maculata Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 8, figs. 9, 10. 1876.

P.? aspera Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of pi.

8, figs. 11-13. 1876.

Bryozoum a thin foliate expansion encrusting other organic

bodies. Cells polygonal, contiguous, about three to four in

the space of one millimetre, with maculae of larger cells un-

equally distributed over the surface.

The cells appear to be arranged in somewhat concentrically
radiating lines, and are longer in the direction of these lines,

the length being sometimes twice as great as the width. In
well-preserved specimens there are distinct short spinules at

the angles of the cells.

The figures referred to Palesehara f aspera, on Plate 8,

are representations of a phase of P. maculata, and the cell-

apertures are incorrectly delineated.

Paleschara incrassata n. sp.

Bryozoum occurring as thin, or more or less thickened, ex-

pansions encrusting other organic bodies. Cellules oval

;

apertures margined with coarse granulse or spinules, and in

specimens somewhat worn, the cellules are separated by a

distinct intercellular space or a thickening of the cell-walls.

This form is distinguished from P. maculata by the smaller
oval cell-apertures, the thicker interspaces and coarser gran-
ule at the margins of the cells. It may be only a variety of
that species possessing these distinctive features.

Paleschara \ (Ch^etetes ?) sph^erion.

Plate 8, Figs. 14, 15.

Paleschara? sphcerion Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Expla-
nation of pi. 8, figs. 14 and 15. 1876.

Bryozoum incrusting or free, occurring in flattened, irregu-

larly circular, or depressed hemispheric masses of one or two
millimetres in thickness; in its more complete condition

asuming a spheroidal hollow form/ Cells polygonal, contigu-
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cms, about four in the space of one millimetre, with maculae

of larger cells, the centers of which are distant from each

other about four millimetres; the larger cells two or three

times the size of the smaller ones.

In its mode of growth this form resembles Ch^etetes, but no
specimens have been seen where the depth of the cells is more
than two millimetres. The cell-apertures are somewhat more
regularly hexagonal than in the preceding forms, and by
this character it is readil}' distinguishable from P. confluens.
This species is also distinguished from the latter by the char-
acter of the maculae and the larger cells. In P. maculata the
maculae are less conspicuous, and the larger cells do not
differ so much in size from the ordinary ones.

STICTOPORA Hall.

I continue the use of the generic term Stictopora for

branching forms of this character, where the cell-apertures
are round or oval, or sometimes partially covered by a project-

ing lip ; and where the intervening space may be plain or

marked by slender carinse, strise or elevations separating the
rows of cells. These fossils are not properhy Ptilodyctia, as
claimed by some authors, the latter being simple non-branch-
ing stipes with cells of different character from those of Stic-
topora.

Stictopora semilis.

Plate 11, Figs. 13-16.

Stictopora similis Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
of pi. 11. figs. 13-16. 1876.

Compare S. punctipora Hall, Pal. X. Y., vol. ii, p. 157, pi. 40 B, figs. 2a, 26, 2c. 1852.

Bryozoum ramose, branches flattened, width from two to

three millimetres ; margins destitute of cells. Cell-apertures

oval, opening directly outward, closely arranged in oblique

rows ; length .35 mm., width .18 to .25 mm.

This species differs from S. orbipora*, occurring in the
same locality, by its thinner branches and oval cell-apertures.

* Hall, Trans. Alb. Inst., vol. x. p. 61.
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FENESTELLA Lonsdale.

Fenestella ambigtja n. sp.

Plate 11, Figs. 17-21.

Hemitrypa dubia Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-

tion of pi. 11, figs. 17-21. 1876.

Not Fenestella dubia Lonsdale.

Bryozoum broadly funnel-form ; branches, eight in the

space of ^ve millimetres ; on the non-poriferous side regular

and somewhat rigid in appearance, flattened, striated ; striae

sharp, slightly sinuous and sometimes granulose, two to three

on each branch. Dissepiments strong, frequently as wide as

the branches, six in the space of iive millimetres, expanding at

their junction with the branches and on the same plane ; stri-

ated on the non -poriferous side. Fenestrules oval to subcir-

cular, from nearly equal to twice the width of the branches,

and from one-third longer to nearly twice as long as wide.

Cell-apertures in two ranges, small, circular, separated

from each other by a distance greater than the aperture,

four in each fenestrule, opening nearly directly upward, with

a distinctly elevated margin. Ranges of cellules separated by
a thin partition which extends upward to an elevation equal

to twice the thickness of the branch below, and then expand-

ing laterally on each side, forms a pseudo-branch. These

pseudo-branches are connected by dissepiments which arise

from the upward growth and expansion of the narrow edges of

the dissepiments below, in the same manner as in the branches

proper, and the surface of both the pseudo-branches and dissep-

iments are striated as on the non -poriferous face. In well-pre-

served specimens there are rows of minute pits between the

striae. This accessory surface differs, however, in some degree

from the non-poriferous face proper, in the apparently more
sinuous character and irregularity of growth in branches and
dissepiments, giving a different aspect to the fenestrules.

Fenestella parvulipora.

Plate 12, Figs. 1-9.

Fenestella parvulipora Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 12, figs. 1-9. 1876.

Frond broadly funnel-shaped, and growing very luxuri-
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antly ; branches somewhat slender, from eight to ten in the

space of five millimetres ; bifurcations frequent and irregular.

On the non-poriferous side, branches rounded, marked with

line, but distinct striae, of which there are from five to seven on

the width of the branch. Dissepiments slender, about one-

third as wide as the branches, and expanding at their junction,

rounded on the non-poriferous side and sharply angular or

carinate on the poriferous side ; five to seven in the space of

five millimetres. Fenestrates subquadrangular or broadly

oval, width varying from one-half to twice the width of the

branches, length once and a half to twice the width. Cell-

apertures in two ranges; generally four and sometimes five in

the space of each fenestrate, circular or slightly oval, opening

nearly directly upward ; distance from each other less than

the diameter of the aperture ; margins distinctly elevated and
slightly indenting the border of the fenestrate ; space between

the ranges of cellules carinated ; carina sharp, elevated and

nodose, the nodes in well-preserved specimens prominent,

about fifteen in the space of five millimetres.

A characteristic of this species is the nodose carina, a fea-

ture not observed in any other species from this locality.

Fenestella acmea.

Plate 12, Figs. 10-14.

Fenestella acmea Hall,. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of

pi. 12, figs. 10-13. 1876.

Fenestella sp.f Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of

pi. 12, fig. 14. 1876.

Compare F. Kervia Hall. 26th Rep. N. Y. St. Mus. Nat. Hist., p. 93. 1874.

Bryozoum funnel-form, narrowly expanding below and
spreading above, sides undulated. Branches rigid, eleven or

twelve in the space of five millimetres ; non-poriferous sides

slightly rounded, longitudinally striated ; striae very strong

and prominent, three or four in the width of the branch. Dis-

sepiments about half the width of the branches as they appear

on the non-poriferous side, about seven or eight in the space of

five millimetres, expanding at their junction with the branches

and transversely striated ; on the poriferous side depressed

and angular. Fenestrates broadly oval, a little wider than

the branch, length from one and one-third to twice the width,

appearing narrower and sometimes nearly obsolete on the
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poriferous side. Cell-apertures small, circular, in two ranges,

distant from each other more than their diameter, opening

nearly directly upward ; margins distinctly elevated and in-

denting the border of the fenestrule. Space between the ranges

of cells carinate, the carina thin and elevated, abruptly ex-

panding on each- side above, and again narrowing to a thin

carina.

The elevated and expanded carina which is again carinate,

and the partial closing of the fenestrules on the poriferous
side are characteristics of this species.

The specimen, Fenestella spf fig. 14, ut cit., proves to be
identical with undoubted Fenestella acmea, and diners from
F. bellastriata n. sp. in its regular oval fenestrules, having a
length never greater than twice the width, and eight to nine
fenestrules in the space of 5 mm. In F. bellastriata there
are six fenestrules in the space of 5 mm., and they* have
always a length greater than twice the width.
A small fragment of the poriferous side of the specimen

figured presents the character of F. acmea.

Fenestella punctostriata.

Plate 12, Figs. 15, 16.

Fenestella punctostriata Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Ex-
planation of pi. 12, figs. 15, 16. 1876.

Frond flabelliform, branches strong, six in the space of 5

mm.; on non-poriferous side rounded, striated ; striae very dis-

tinct, five to ten' on each branch, finely granulose. Dissepi-

ments variable, sometimes slender, often thickened, and the

branches sometimes anastomosing from lateral contact. Fen-

estrules variable in shape, width about the same as the

branches, length from three to ^ve times their width. Cell-

pores in from three to ^ve ranges, five or six pores in the

length of a fenestrule. Apertures polygonal, contiguous and
alternating, forming oblique rows across the branch

;
parti-

tions thin, sharp and slightly granulose.

T i'he poriferous side of the frond of this species was unknown
at the time of giving the illustrations on plate 12. The study
of many specimens shows that there is considerable variation
in the fenestrules, which is not indicated in fig. 15. The
striato-punctate character of the non-poriferous side, and the
poriferous side with large angalar cellules in more than two
rows, are distinguishing features of the species.
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THAMNISCUS King.

Thamhtiscus Niagarevsis.

Plate 11. Figs. 22 -25.

Tliamniscus ? Xiagarensis Hall. Doc. Edit. 2Sth Rep. St. Mus. Nat. Hist. Expla-

nation of pi. 11. figs. 22-25. 1876.

Bryozourn frutieose. often somewhat broadly funnel-shaped,

numerous stems growing from a common base, bifurcating but

not unitinsr laterallv ; branches much thickened below the bi-O ml I

furcations ; celluliferous on the exterior side
;
non-ceiiuliferous

side striated : strife strong, sinuous, often granulose. from

three to five in the width of the branch : poriferous side fre-

quently angular in the middle : cell-apertures contiguous,

round, or polygonal from contact of the margins with each

other. Irregularly arranged, from .15 to .'25 mm. in diameter.

This species occurs as a ramose frond rising from a single

base, or spreading equally on all sides and broadly funnel-

shaped. The poriferous sides of the branches are round or

angular. Xo other species of the genus is known to me in

the Xiagara formation.
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CRINOIDEA.

SACCOCRINUS Hall.

Saccocrinus Christyi Hall.

Plate 13, Figs. 13-20.

Actinocrinus Christyi Hall. Trans. Alb. Inst., vol. iv, p. 196. Abstract, p. 2;

May, 1863.

Not Actinocrinus Christyi Shumard. 1st and 2d Rep. Geol. Surv. Miss., pt. ii, p.

191, pi. A, fig. 3. 1855.

Actinocrinus Whitfieldi Hall. 20th Rep. N Y. St. Cab. Nat. Hist., p. 326; Doc.

.Edit., 1868.

Actinocrinus (Saccocrimis) Whitfieldi Hall.. 20th Rep. N. Y. St. Cab. Nat. Hist.,

pp. 370, 430 ; Revised Edit. [1870.]

Saccocrums Christyi (Hall,) M. & W. Geol. Rep. 111., vol. iii, p. 317, pi. 5, fig. 1.

1868.

Megistocrinus Marcouanus W. &M. Mem. Bost. Soc. Nat. Hist., vol. i, p. 87,

pi. 2, fig. 5. 1866.

Megistocrinus infelix W. & M. Mem. Bost. Soc. Nat. Hist., vol. i, p. 110, pi. 11,

Hg. 7. 1866.

Body below the arms elongate, urn-shaped, or subovate, very

slightly spreading at the arm-bases. Basal plates proportion-

ally small, more abruptly spreading than the succeeding

plates, their lower margins somewhat produced near their

junction with the column. First radial plates of moderate

size, height and width equal, those of the postero-lateral rays

smaller ; second radial plates hexagonal, somewhat wider than

high ; third radials heptagonal, higher than wide, smaller

than the second, supporting a pair of supraradials on each

upper sloping side, one above the other, the upper one a bifur-

cating plate, and supporting a series of brachial plates on
each upper side, giving four arms to each ray. Interradial

plates numerous, the first one hexagonal, intermediate in size

between the first and second radials, supporting two in the

second and third ranges ; about five other ranges above, of

two or three plates each, gradually decreasing in size toward

the summit. First anal plate heptagonal, equal in size to the

largest first radial, but shorter, and supporting three smaller
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plates in the second range with a large number of smaller

plates above. Intersnpraradial spaces occupied by from five

to seven plates each, which gradually decrease in size from
below. The summit, in older specimens, is depressed con-

vex, composed of a large number of polygonal plates, hav-

ing near the anal side an aperture (or proboscis ?) which is sur-

rounded by smaller plates. The plates of the radial series are

marked along their centers by an elevated ridge, which is in-

terrupted at the sutures of the first, second, and third radi-

als, being a simple elongate node on the first radial, becom-
ing more distinct in the supraradial series, and strongly

elevated on the brachials ; bifurcating on the fourth plate and
again on the second above, with two or three plates of the

brachial series above these, before the separation of the arms
from the body.

Surface, in well-preserved specimens of the plates, toward
their margins (except the horizontal faces of the direct radial

series), marked by fine, sharply elevated radiating striae,

which cross the suture line uniting with similar ones on the

adjacent plate ; there are, likewise, sometimes, short ridges,

or elongate nodes, radiating from near the margins of the in-

terradial plates and uniting with similar ones on the adjacent

plates. All the plates are marked by a finely granulose sur-

face, the granulae being arranged in concentric* lines parallel

to the margin of the plates. Column enlarging just before

reaching the base of the cup, composed of very thin discs,

which are coarsely granulose on their margins.

This species has some resemblance to Actinocrinus (Saccoc-

rinus) speciosus (Pal. N. Y., vol. ii., p. 205, pi. 46, fig. 1), but
diners in the proportional size and form of the plates, in the

ridges of the radial series, and the bifurcation of the arms
previous to their separation from the body.

MACROSTYLOCRINUS Rail.

In the second volume of the Palaeontology of New York,
published in 1852, I proposed the name Macrostylocrinus
for a crinoid having three basal plates, and five rays of three

plates each, from which proceed the arms ; the interradial

series consisting of about five plates. In 1860, Dr. F. Roemer
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proposed Cytocrinus* for a crinoid of precisely the same
structure and of similar form. The latter, though published
eight years later, has the advantage of being a more euphoni-
ous name.

The' genus Ctenocrinus of Bronn, as described by Pictet,

possesses a structure resembling, or identical with, Cytocri-
nus and Macrostylocrinus, though the exterior character
is very distinctive ; for the present I retain the latter name.

Macrostylocrinus striattjs.

Plate 13, Figs. 1-4.

Macrostylocrinus striatus Hall. Trans. Alb. Inst., vol. iv, p. 207. Abstract, p. 13;

May, 1863.

Body depressed turbinate : calyx to the summit of the first

radials hemispheric in form. Rays from the second radials

spreading ; interradial spaces depressed or not expanding be-

yond the upper edge of the first radial plate ; basal plates

comparatively large ; first radials large, prominent in the mid-

dle near the upper margins; second radials hexagonal, not

half as large as the first, wider than high ; third radials smal-

ler than the second, pentagonal, wider than high, supporting

arm plates on the upper sloping sides ; first interradials larger

than the second radials, hexagonal, supporting two plates in

the second range.

Surface finely and beautifully striated by fine, sharp, undu-
lating striae, about twelve of which traverse the lower side of

the first radial plate, meeting similar ones from the basal

plates ; the apices or junction of the striae are in the line from

the center to the angles of the plates in the basal, first radial

and interradial plates, while on the surface of the smaller

plates these lines are sometimes broken into granules.

This species resembles the M. ornatus from the shale of the
Niagara group at Lockport, N. Y. ; but the rays are more
spreading and the surface markings are finer.

Macrostylocrinus striatus var. granulosus n. var.

Among the collections fronijWaldron there is another species
of this genus, or a constant variety, which presents a uniformly
finely granulose surface. The prominent short ridge from the

* Silurische Fauna des Westlichen Tennessee, p. 4, Tab. 4, figs. 2 a, 2 b, and 2 c.

15
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first radial which supports the arm is not so marked and
is more angular. There is likewise a slight angularity of the

body at the base of the radial plates, and the base of the calyx
at its junction with the column is trilobate. The arms are
long and slender and are not observed to bifurcate above the

summit of the calyx. In a specimen having a height of calyx
of 5 mm. the length of the arms is 21 mm.

Macrostylocrinus fasciatus.

Plate 13, Figs. 5, 6.

Cyathocrinus fasciatus Hall.. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Expla-

nation of pi. 13, figs. 5, 6. 1876.

Body rotund, calyx symmetrically cup-shaped ; basal plates

apparently three (not satisfactorily determined) closely anchy-

losed, and supporting five hexagonal first radial plates ; upper
side of the first radial shortly truncated and supporting a

small second radial, which in direct line supports a smaller

one, from the upper sloping sides of which proceed two small

arms. The first radial plates, on their adjacent sloping faces,

support a heptagonal interradial plate, above and adjacent to

which are three other interradials not fully determined.

Surface granulose- striate, the striae sometimes in strong fas-

cicles, to the almost entire exclusion of granulse. Fascicles of

strise radiating from the basal plates to the margins of the plates

above and uniting in a prominent stellate arrangement on the

centers of the first radial plates. From the center of the first

radial plates upward proceeds a distinct rounded ridge which

extends to the third radial where it bifurcates to the arm
plates.

Height of body to bifurcation of the arms 9-11 mm. Diam-

eter of cup 7-8 mm. Column at base 1.5 mm.

The structure of the body above the base is that of the
simplest form of Actinocrictus, but without any distinctive
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feature of an anal side. The surface markings are character-

istic of the species, and in some specimens the fasciculate striae

are raised into strong ridges of a more prominent character

than those represented in the figure. In a single specimen
observed the strise are subdued and separated, with the inter-

spaces marked by fine granulse. The preceding diagram
illustrates the structure so far as it has been observed.

Observations upon the genera Glyptocrintts, Glyptaster,
Balanocrintjs and Lampterocrlxus.

In the first volume of the Palceontology of New York, I

proposed the genus Glyptocrixus for a lower Silurian form,
common in the blue shaly limestone of the Hudson River group
at Cincinnati and elsewhere in the west. This genus is char-
acterized by the presence of iive basal or subradial plates, suc-

ceeded by five series of radial plates of three each, below the
first subdivision of the ray. The column at its junction with
the body is pentalobate. The genus has been recognized and
several other species described by different authors. A care-

ful examination of the basal cavity of some of the specimens
gives indication that the last joint of the column may be
divided, representing five undeveloped basal plates.

In the genus Glyptaster, five basal plates and iive subra-
dials are distinguished, with the rays consisting of three plates

each, below the first subdivision.

The distinction between these genera is, therefore, as fol-

lows : In the first, the non-development of true basal plates,

while the ray is twice subdivided before becoming free ; and
in the typical species the arms are not again subdivided. In
the second, a moderate development of the true basal plates,

with subradials above, while the ray is but once subdivided
before becoming free.*

At the time of proposing the genus Glyptaster, I was not
acquainted, with the structure of Balaxocrixus of Troost.
The latter genus I recognized in the Wisconsin Report of I860.
Upon further examination, it appears that Balaxocrixus of
Troost has the structure of Glyptaster, with this exception,
that the basal plates are much more fully developed, while
the rays do not bifurcate before becoming free. Notwith-
standing, therefore, the great similarity and near identity of
structure in these forms, there seems good reason for the
generic separation.

The genus Lampterocrixus of Roemer is identical with

* See illustrations of structure, on pp. 206, 207, 2ith Report on the State Museum
of Natural History. 1872.
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the genus Balanocrinus of Troost. The latter name was
first published in Troost' s Catalogue in 1849. The name
Lampterocrinus was published in I860, and in that year I

recognized the genus Balanocrinus and described a species

(B. inflatus) from the Niagara group of Wisconsin.*
The group of species referable to these genera is a very

interesting one, and the following contribute some further
information in relation to their geological distribution.

GLYPTOCRINUS Hall.

Glyptocrintjs Carleyi.

Plate 14, Figs. 7-10.

Qlyptocrinus Carleyi Hall. Trans. Alb. Inst., vol. iv, p. 203. Abstract, p. 9; May,
1863.

General form of body pentangularly turbinate, having the

angles coincident with the rays and marked by a rounded

ridge, the intermediate spaces concave. The upper disc of

the column is marked by five divisions indicating the unde-

veloped basal plates ; subradial plates (basal plates of the

generic description), wider than high, each one marked by a

single or double rounded radiating ridge. Radial series

strongly marked by a longitudinal rounded ridge, which

bifurcates with the first and second division of the ray, giving

from four to eight arms to each ray as it leaves the body.

Besides the longitudinal ridge, the plates of the radial, inter-

radial and supraradial series are marked by sharp radiating

ridges, with the intermediate spaces finely granulose. Rays
bifurcating on the third or fourth plate, and again on the

second or third above, and on the sixth or seventh of the

supraradial series. Interradial plates, eight or more (prob-

ably ten or twelve), with many small intersupraradials.

Summit flat, depressed convex, or slightly concave, finely

pustulose, composed of numerous small plates. Proboscis(?)

small, subcentral.

In form this species resembles the G. decadactylus of the
Lower Silurian strata, but is proportionally shorter and a lit-

tle more rapidly expanding. The radiating ridges upon the
plates are thinner and sharper, and the intermediate spaces
more strongly granulose. The column and arms are unknown.

Published in the Report of Progress of the Geological Survey of TFisconsm. 1861.
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GrLYPTASTEB, Hall.

(xlyptaster occidentalis.

Plate 13, Figs. 7-11.

Glyptaster occidentalis Hall. Trans. Alb. lust., vol. iv, p. 204. Abstract p. 10

;

May, 1863.

Body of medium size, broadly subturbinate ; basal plates

small, distinctly developed ; subradial plates comparatively

large, marked by a. single rounded ridge which, bifurcates in

the middle of the plate, the divisions passing to the sutures of

the radial plates. First radial plate large, the lower half

marked by two rounded ridges which are continued from the

two adjacent subradials, and unite on the middle of this plate,

continuing along the second and third radials, and bifurcating

on the latter, following the subdivisions of the ray. Interra-

dials about three, with one interradial space (the anal) larger

and containing a greater number of plates.

Surface of the ridge on the subradial and radial plates,

marked by longitudinal strise. while all the plates are marked
by sharp radiating lines, which are continuous or interrupted

and granulose, the granules being often arranged in more or

less confluent lines ; intermediate surface of plates granulose.

Column round above ; arms unknown.

Glyptaster occidentalis var. crebescens n. var.

A specimen of somewhat more robust character than those
described, has the ridges of the rays marked with undulating,
subgranulose striae, and the plates more distinctly striate,

while the anal area is large and subventricose, showing three
ranges of plates in the order of one, three and four, with a
more numerous fourth range. The anterior ray gives some
evidence of a second bifurcation before becoming free from
the body.
Having but a single specimen of this character, I hesitate at

present to designate it as a distinct species.
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GlYPTASTER INORISTATUS.

Plate 14, Figs. 1-6.

Glyptaster inomatus Hall. Trans. Alb. Inst., vol. iv, p. 205. Abstract p. 11; May,
1863.

Body somewhat urn-shaped, abruptly spreading at the base

with the sides somewhat straight or moderately expanding
;

pentangular, the angles corresponding to the rays, and becom-

ing ten-angled above the division of the rays. Basal plates

much developed, distinctly pentangular, with the lower mar-

gins expanded and thickened, with a double or triple node on

each one, and spreading beyond the column. Subradials large,

six-sided except the one on the anal side which is seven-sided.

First radials about equal in size to the subradials, heptagonal

(as usual in the genus) ; second radials much smaller, quad-

rangular, and pentangular in the postero-lateral rays ; third

radials a little larger than the second, heptagonal. Supra-

radial series consisting of four or more plates before reaching

the free arms, with an intersupraradial space which is occu-

pied by five or more plates. First interradial plate octagonal,

but little smaller than the first radial, and supporting two

smaller plates in the second range, three in the third range,

and several smaller plates above. On the anal side the first

plate is octagonal, as large or larger than the first interradial

plate, and resting on the heptagonal subradial plate, sup-

porting four plates in the second range, with ten or twelve

plates irregularly disposed above.

The subradial plates are prominent in the middle, with low
undefined angular ridges extending to the sides of the plates,

the intermediate spaces depressed. The ridges from the center

to the upper sides of the plates are a little more prominent,

and meet at the sutures with similar ridges on the lower sides

of the first radials ; these uniting on the center are continued

in a stronger ridge along the center and following the subdi-

vision become more prominent on the supraradial plates. The
faces of the radial plates are marked by similar but less

defined elevations extending to the sutures, and meeting sim-

ilar ridges on the interradial plates. There are rarely some
intermediate folds or undefined ridges upon the surface of the

plates.
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The surface has no peculiar markings. The column in its

upper part is cylindrical, composed of unequal joints, which
often appear to be made up of unequal or irregular plates.

This species differs from G. occidentalis and from G. bra-
cMatus {Pal. N. Y., vol. 2, p. 197) in the absence of surface
sculpturing, nodes, or granules; in the greater development
of basal plates, and the quadrangular form of the second
radials.

CYATHOCRINUS Miller.

Cyathocrinus Polyxo.

Plate 15, Figs. 10-17.

Cyathocrinus Polyxo Hall. Trans. Alb. lust., vol. iv, p. 199. Abstract p. 5; May,
1863.

Body broadly turbinate, base large and somewhat protub-

erant, sides angular from the prominence of the centers of the

subradial and radial plates. Basal plates wider than high, the

basal margins expanded at the junction with the column.

Subradials large, wider than high ; radials large, hexagonal,

much wider than high, deeply notched on the upper margin

;

the articular scar is comparatively small and indenting the

plate to about one-fourth of its depth. First anal plate quad-

rangular, nearly equal sided, resting upon two subradials, and
supporting on one of its upper sides one end of the adjacent

radial plate ; second anal plate larger than the subradials,

resting upon one subradial and the first anal, and between

the radial plates of the adjacent rays.

The subradials, first radials and anal plates are prominent

in the center, with low angular ridges extending to the su-

tures, the intermediate spaces being depressed, giving a

strongly angular appearance to the cup. Entire surface

smooth or very finely granulose. Summit, arms, and column
unknown.

The body of this species is usually somewhat unsymmetri-
cal from the anal side being more elongated or higher, and
less ventricose than the other sides. The very large second
anal plate, the protuberant base and large cicatrice for the
column attachment, are distinguishing features of the calyx.
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Cyathocrinus nucleus.

Plate 15, Figs. 7-9.

Dendrocrinus nucleus Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 15, figs. 7-9. 1876.

Body of medium size, depressed-turbinate, width one-fourth

to one-third greater than the height, pentalobate in the upper
part. Basal plates short, truncated below by the large col-

umn ; subradial plates wider than high, three of them pentag-

onal and two heptagonal. First radial plates large, gibbous

and projecting laterally so as to give a distinctly pentalobate

aspect to the fossil ; second radials much smaller than the

first, wider than high, and separated by a small intercalated

plate which rests upon the short sloping upper lateral faces of

the first radials ; third radials subpentagonal and supporting

an arm upon each upper sloping face ; arms (in part) bifur-

cating on the third plate, and above the last radial ; anal plates

two. Surface finely and strongly granulose.

The specimens before me vary from a height of 8 to 11.5

mm. with a diameter of 10 to 15 mm. The base of the col-

umn in the smallest measures 3.5 mm. and of the largest 5 mm.
The column is proportionally very large and firmly inserted

at the base, the upper plates are comparatively thin, and below
these are alternations of thicker and thinner plates.

The figures given on plate 15 are from a young specimen,
and do not fairly represent the species. The cicatrices on the
radial plates are too narrow, and incorrectly represented as
arm-bases. The species is not a Dendrocrinus, but a true

Cyathocrinus in structure.

LECANOCRINUS Hall.

Lecanocrinus pusillus.

Plate 15, Figs. 1-6.

Cyathocrinus pusillus Hall. Trans. Alb. lust!, vol. iv, p. 200. Abstract p. 6;

May, 1863.

C. pusillus Hall. 20th Rep. State Cab. Nat. Hist. p. 324; Rev. Edit. p. 366.

C. pusillus Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of pi. 15.

1876.

Calyx small, forming a broad shallow cup a little inflated

on the anal side. Basal plates very small, covered for nearly
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one-half their length by the column. Subradials proportion-

ally large, three hexagonal and two larger and heptagonal.

First radials short, broad, pentangular, the width twice the

height ; the second radial is a short plate having a width ^ve

times as great as the height, curving gently downward in

the middle, and succeeded by a short pentangular plate

supporting on its upper sloping sides a series of short lin-

ear arm plates ; in some of the rays there is a second sub-

division on the fourth plate above. First anal plate quad-

rangular, a little longer than wide, resting obliquely upon
the two heptagonal subradials, and supporting upon its

upper side one end of the adjoining first radial plate ; the

second anal plate, which is larger than the first, hexagonal,

resting upon the top of a subradial and against the upper end
of the first anal, supported on the sides by the first radial

plates of the postero -lateral rays. Column small, round at its

junction with the body. Entire surface finely granulose.

This- species was originally described from the calyx, includ-
ing the first radials, and its relations to Lecanocrinus were not
fully apparent. A more, extensive collection from the locality

has brought a considerable number of specimens in the same
state as the one figured, including a single individual retain-

ing the arms. In this condition its relations with the above
genus are very apparent. The base is more spreading and
more symmetrical than in the New York species of the genus,
and the subdivision of the arms is likewise different. The
form of the calyx corresponds to Poteriocrinus pisiformis
of Roemer, from the Niagara formation of Tennessee, but in

the figure of that species there is no indication of an anal
plate corresponding to the first anal plate of this fossil,

though the figure is otherwise very similar.

ICHTHYOCRINUS Conrad.

ICHTHYOCRINUS SUBANGULARIS.

Plate 16, Figs. 11-13.

Ichthyocrinus subangularis Hall. Trans. Alb. lust., vol. iv, p. 201. Abstract, p.

7; May, 1863.

I. subangularis Hall. 20th Rep. St. Cab. Nat. Hist., p. 325, pi. 11, figs. 15, 16;

pp. 867, 429, of Revised Edit. [1870.]

I. corbis W. & M. Mem. Bost. Soc. Nat. Hist., vol. i, p. 89. 1865.

Body elongate, narrowly turbinate or obconic below, becom-
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ing cylindrical above, angular above the base by the promi-

nence of the radial series ; base truncate for the articulation

of the rather large column. Basal plates rudimentary, con-

cealed by the column. Subradial plates appearing pentangu-

lar from their junction with the column, somewhat higher

than wide. The primary radial series consists of three plates

each ; the first one pentangular, with the upper angles slightly

truncated ; the second quadrangular ; the third pentangular,

supporting on its upper sides the first plates of the second

radial series. The second radial series consists of ten ranges

of. rectangular plates, four to live in each range. The third

radial series is composed of twenty ranges of narrow rectan-

gular plates, seven to twelve in each range. The fourth radial

series consists of forty ranges of similar plates, the number
not having been observed ; but no evidence of free arms is

shown up to the eighth plate of the fourth series. No inter-

radial plates have been observed. The plates are all emargin-

ate at the center of the upper margins and correspondingly

produced on the lower side, except the upper plate of each

range which is produced at both margins.

Surface of the radial plates elevated in the center ; entirely

smooth.

This character of the species, in the emargination of its

plates, corresponds with that of the small patelloid plates of

Forbesiocrinus, and in most respects it resembles that genus,
except in the absence of interradial plates. This species dif-

fers from any other of the genus before described, in the nar-

rowly turbinate form of the cup, the subangular outline of

the basal portion, and the elongate cylindrical form of the

upper part.

MELOCRINUS Goldfuss.

Melocrinus obconicus.

Plate 14, Figs. 11-14.

Melocrinus obconicufi Hall.. Trans. Alb. Inst., vol. iv, p. 206. Abstract, p. 12;

May, 1863.

Body narrowly subturbinate or ob conical ; basal plates

forming together an elongate quadrangular prominence which

scarcely expands above, and from which the body gradually
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enlarges to the base of the arms. Radial series of three plates

each, the first of these heptagonal, and the largest plates

in the body ; second radials a little smaller than the first, oc-

tagonal ; third radials much smaller, heptagonal, and sup-

porting on each upper sloping side a series of two supraradi-

als, the upper one apparently a bifurcating plate in some of

the rays.

The interradial series, in three of the areas, are one, one,

and two or three, and in the other two areas one, two and
three or four. The summit is pentalobate, covered by small

plates, and showing the base of a slightly excentric proboscis.

The plates of the body are smooth in the middle, with short,

abrupt, angular ridges near the margin, which meet similar

ridges of the adjoining plates at the suture lines.

Height from the base to the summit but little more than

half an inch, and greatest width at the arm bases about the

same.

The genus Turbinocrintjs of Troost differs from Melocri-
nxjs in having the first plate of one of the interradial spaces
(or the first anal plate) truncating one of the basal plates,

which does not occur in any known species of Melocrinus.
The structure of Turbinocrinus above the basal plates is

similar to Actinocrinus, differing from that genus only in

the presence of four basal plates.

KHODOCRINUS Miller.

' Subgenus LYRIOCMNUS Hall.

Rhodocrinus (Lyriocrinus) Melissa.

Plate 15, Figs. 18-27.

Rhodocrinus Melissa Hall. Trans. Alb. Inst., vol. iv, p. 198. Abstract, p. 4;

May, 1863.

Body depressed sub spherical, or nearly hemispheric ; base

nearly flat or very depressed convex ; central column cavity

abruptly and deeply depressed ; sides inflated in the lower

part and contracted just below the arm-bases, where it is again

a little expanded. Basal plates very small, concealed within

the cavity and covered by the column. Subradial plates elon-
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gate heptagonal, their greatest width about one-third above
their lower margin. Radial plates proportionally large ; the

first pentangular, wedge-form below; the second hexagonal, as

large as the others ; the third usually hexagonal (sometimes

pentagonal), supporting on the upper sloping faces one or two
large supraradial plates, with a very small bifurcating or ax-

illary plate resting in an excavation in the middle of the upper
margin of the second, above which commence the arm plates

;

resting partly on this small plate, and partly on the second
supraradial plate above the third radial, and, upon the upper
margin of the latter, there is a somewhat large, heptagonal,

intersupraradial plate.

The interradial and anal series consist of four plates each
;

the first heptagonal, as large as the radials or larger, support-

ing two somewhat smaller hexagonal plates in the second
range, one still smaller in the third, above which the brachial

plates of the adjacent rays unite ; the anal series is the same
as the interradial in the best formed specimens ; but there is

sometimes a slight irregularity seen in one series, which we
infer may be the anal side. Surface of plates flat or with only
the general convexity of the body, covered by very fine con-

fluent granules or interrupted radiating strise, which unite at

the sutures ; each subradial plate is marked at the middle of

the lower margin with a small triangular node and a some-

what elevated rim, giving a pentalobate border to the basal

cavity. In many specimens the first radial plate is marked by
a central node.

Summit nearly flat and depressed towards the margins or

to the inner side of the arm- bases, composed of numerous
small polygonal plates, with a subcentral proboscis, and on
the inner side of each pair of arms a foramen opening into

the cavity of the body. Plates of the dome irregular in size

and varying in different individuals, the specimen figured

having larger plates than some others which have been subse-

quently observed.

Arms two from each ray, each one composed of short, wide
pentagonal plates which are interlocking at their adjacent

edges; plates gradually becoming shorter and the arms grad-

ually tapering to their extremities. Length of arms about 65

mm., lateral diameter at the base 8 mm. Column round, not

enlarging at its junction with the body, and uniformly cylin-
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drical for some distance below ; composed of thin plates, each

fourth plate being thicker and armed with a row of strong

nodes.

In general form and the symmetrical arrangement of plates,

this species has much the appearance of Eucalyptocrintjs
;

but the subradial plates and greater number of interradials,

and the absence of the elongate plates separating the pairs of
arms as in that genus, are distinguishing characters. In the
flatness of the plates, their peculiar surface markings, and
their arrangement, this species diners from all others of the
genus Rhodocrinus described.

The relation of this species to Lyriocrinus [Rhodocrinus]
dactylus of the Niagara formation in New York (Pal. N. Y.,

vol. ii, p. 197, plate 44) is very obvious, though there are
differences which make it desirable to continue the specific

distinction.

The difference between the species here noticed and the typ-
ical forms of Rhodocrinus seem to me to warrant the con-
tinued use of the designation Lyriocrinus, at least as a sub-
generic term.

EUCALYPTOCRINUS Goldfuss.

Eucalyptocrinus crassus.

Plate 17, Figs. 1-11 ; PL 18, Figs. 1-9 ; Plate 19, Figs. 2, 4, 5.

Eucalyptocrinus crassus Hall.. Trans. Alb. Inst., vol. iv, p. 197. Abstract, p. 3;

May, 1863.

E. crassus Hall,. 20th Rep. St. Cab. Nat. Hist., p. 323, pi. 11, figs. 2, 3. Rev. Edit.,

p. 365.

Body massive, turbinate from the base to the arms, and
with the interbrachial plates and arms attached, it has a gen-

eral subovate form with a truncate base, which in most speci-

mens is deeply impressed at the column attachment. Basal
plates small, concealed in the basal cavity. First radial plates

much larger than the succeeding ones, height and width sub-

equal ; second radials quadrangular, length and breadth
equal, the greatest width at the base ; third radials hexagonal,

the lower lateral and upper sides shorter than the other three.

First supraradials somewhat smaller than the third radials,

pentangular in well formed specimens ; second supraradials

less than half as large as the first, pentangular, supporting on
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each upper sloping side a small triangular plate, upon which

rest the first arm plates. The interradial plates are one large

and two smaller to each field ; the large one is ten-sided and
elongate-ovate, its greatest width above the middle ; the others

are nearly as long but narrow, united at their margins the

entire length, greatest width below the middle, the summits
reaching as high as the fourth or fifth pair of arm plates.

The intersupraradial plate is single, having the form of the

two upper interradials when united, but smaller.

This species is extremely variable in form and proportions
of. the body, the older specimens being often more elongate,

and sometimes constricted near the middle of the cup, giving
a concavity to the sides. The base is much broader in some
specimens, giving to the first radials a greater proportional
breath. It differs from the E. Icems and E. Phillipsi of Troost,

in the much greater height of cup, greater elongation of

plates, and in having a less proportion of the first radial

plates within the basal cavity.

A measurement of the calyx in some of the larger speci-

mens gives a height of 50 mm., with a diameter across the top
of 60 mm., and across the base of 27 mm. One specimen hav-
ing a height of 50 mm., has a diameter at the base of 23 mm.
One individual of more cylindrical form than usual has a
height of 30 mm. with a diameter of the calyx at the summit
of 28 mm. and a basal diameter of 16 mm. The figures 6, 7
and 8 of plate 17, and figures 1, 2, 4 and 6 of plate 18 are

good illustrations of the prevailing forms of this abundant
species.

EUCALYPTOCRINUS CJELATTJS.

Plate 16, Figs. 1-10 ; Plate 19, Figs. 1, 3.

Eucalyptocrinus codatus Hall. Pal. N. Y., vol. ii, p. 210, pi. 47, figs. 4a-4e. 1852.

E. ccelatus Hall. Trans. Alb. Inst., vol iv, p. 226. Abstract, p. 32; May, 1863.

E. cczlatus Hall . 20th Rep. St. Cab. Nat. Hist., pp. 321, 329. Rev. Edit., pp. 363, 366.

Body ovoid ; base somewhat broadly truncate, and concave

for the attachment of the column ; calyx broadly cyathiform,

shallow, height equal to one-third of the entire height of the

body. Basal plates concealed in the cavity and covered by
the summit of the column. Subradial plates strong, gently

incurved at their basal margins which are covered by the col-

umn, thence expanding outward they are recurved above

the middle, leaving the basal margins but little below the

plane of the upper margins of the same plates. Second radial
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plates quadrangular, wider than high; third radials penta-

gonal, wider than high, and with the large ten-sided inter-

radial plate, giving great expansion to the upper part of the

calyx. Arm plates narrow in the lower part, but becoming

gradually wider above, giving an elongate elliptical area be-

tween the solid interbrachial plates. Summit flat, depressed,

convex or slightly concave.

Column round, and near the summit composed of strong

thick plates, with the margins projecting and rounded. Sur- .

face ornamentation always conspicuous and characteristic

though subject to considerable variation. The plates of the

body are covered with round, angular, or elongated nodes,

and sometimes with straight or tortuous ridges often arranged

in lines somewhat parallel to the margins of the plates. The
younger specimens are much more strongly nodose than the

older. The arms are usually marked by two parallel ranges

of rounded nodes along the central part, while there is a range

of smaller nodes on the exterior margins. These nodes are

sometimes confluent, and appear as transverse ridges. The
interbrachial plates are marked by two ranges of rounded or

transversely elongated nodes.

Figures 4 and 8 of plate 16 exhibit the base and upper mar-
gins of a large individual. The largest specimen of the calyx
observed has a diameter of 50 mm. with a height of 25 mm.
The distinguishing features of this species, as it occurs in

the Waldron collections, are the general rotund ovoid form,
broad spreading calyx, with about one-third the height of

the first radials covered by the column ; the arms stout and
each pair in length about three to three and, a half times their

greatest width.
For diagram of structure of E. ccelatus see 20th ^Report on

the State Cabinet of Natural History, page 321 ; Revised edi-

tion, page 363.

EUCALYPTOCRINUS OVALIS TrOOSt.

Plate 17, Figs. 12, 13.

Eucalyptocrinus oralis Troost. Catalogue of Crinoidea. 1849.

Eucalyptocrinus ovatus (in error for E. ovalis). Doc. Edit. 28th Rep. St. Mus. Nat-

Hist. Explanation of pi. 17, figs. 12, 13. 1876.

Body oval-ovoid, outline curved from base to summit ; the

calyx somewhat deeply cup-shaped, and having a height
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equal to two-thirds the height from the base of the arms to

the summit. Basal plates covered by the column. First radial

plates strong, the greater portion of their height visible exter-

ior to the column ; second and third radials wider than high.

Arms attaining their full width near the base, and continuing

of the same width to about the middle of their length, and

thence gradually tapering to the summit. The solid inter-

brachial plates narrow in the lower and middle part, and
greatly expanded at the summit.

Column strong, composed of thick joints with rounded
margins, alternating with an equal number of much thinner

joints with flattened edges.

I have identified this species with the E. ovalis of Troost,.

from a comparison of the original specimens, which in the
better preserved individuals have the same form and propor-
tions. It differs from the young of E. crassus in the regu-
larly elliptical outline of the entire body, the curving of the
sides of the calyx, the less incurvation of the first radial

plates into the column cavity, which is proportionally smaller
than in that species. It is also especially distinguished
from both E. ccelatus and E. crassus, by the great expan-
sion of the interbrachial plates upon the summit, if such fea-

tures are to be regarded as of specific value.

Compare fig. 13 of plate 17, with figs. 5 and 7 of plate 16,

and with figs. 5 and 7 of plate 18.

Roots Of EUCALYPTOCRINUS.

Plate 19, Figs. 6-8; and Plate 20.

The condition of the ancient ocean bed in the region of

county now occupied by central Indiana, was apparently

one of the most quiet and sheltered situations known during

the Silurian period, and life was as prolific as in any tropical

region of the present day.

Large surfaces of the more calcareous layers are covered

with numerous forms of Bryozoa and corals ; and the abun-

dant roots of Crinoidea, with the bases of the stems, still re-

main as they grew upon the muddy bottom, the roots pene-

trating the ancient deposit, or commencing their growth upon
some other organic body, and not unfrequently upon the

bodies of the same species, or others of the genus which have
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been overthrown, and the more fragile portions dismembered

by the slow process of maceration in a quiet sea.

From what we know of the locality, it is quite certain that

many thousands of the bodies of Eucalyptocrinus have been

gathered from the strata within an area of a few hundred

yards, and the roots of these bodies, to the number of many
hundreds, have been collected and preserved. These organisms

appear to have grown in great abundance and in close proxim-

ity, with their stems of only moderate length, and the whole

aspect must have been like a garden of lilies or tulips.

The specimen figure 5 of plate 17 may serve as an example

of the manner of growth. The illustration is from a young

individual of E. crassus. lying horizontally upon the calcar-

eous shale, the stem turned downward from the natural vertical

position to a horizontal one, without breaking or dismember-

ment, and the rootlets still remaining as they grew, penetrating

the calcareous sediment. The prolific condition of this ancient

sea is shown from the fact that the stems of crinoids while

still living have been overgrown by corals ; and shells of

Gasteropods, in their most perfect and unworn condition, are

overgrown by Bryozoa and Articulata.

The specimen, figure 8 of plate 19, is an example of the base
of Eucalyptocrinus, remaining apparently in precisely the
original condition, with the rootlets penetrating the calcareous
mud in which it grew. The figures 6 and 7 show the bases of

columns and the rootlets of two strong individuals attached to

the overturned calyx of a large Eucalyptocrinus cailatus.

In the vertical view, there are visible two other roots of smaller
very young individuals. In the lateral view, figure 7, the
rootlets are broken off by the removal of the shale which em-
bedded them, and it is here seen that a Bryozoon has encrusted
the rootlet upon one side. These bases of columns and root-

lets are also found growing upon the shells of Platyostoma
and Strophostylus, as well as upon the calyces of Crinoids.

One of the larger examples of these roots of Eucalypto-
crinus is illustrated on plate 20. The extension of the root-

lets in their finest fibres has been several inches greater than
shown in the figure, and the entire extent was probably not
less than ten inches. Portions of specimens sometimes occur
where the rootlets are much more extended, becoming quite
filiform, but rarely if ever traceable to their final extremities
in consequence of the breaking or exfoliation of the shale.

The great numbers of these undisturbed roots and the finer

rootlets, standing in the position in which they grew upon the

16
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sea-bottom, is one of the best evidences of the extremely quiet
condition which prevailed during the slow deposition of these
calcareous shales of the Niagara Group.

STEPHANOCRINUS Conrad.

Stephanoceinus gemmifoemis.

Plate 14, Figs. 15-20.

Compare Stephanocrinus gemmiformis Hall. Pal. N. Y., vol. ii, p. 215, pi. 48, fig. 2.

The details of the structure of the genus Stephanoceijstus,
and of the species S. gemmiformis, are given in vol. 2 of
Pal. N. Y., as cited above. The specimens figured on plate
14 of this Report are larger and more rotund than those usu-
ally occurring in the Niagara shales in New York, but other
specimens from later collections at Waldron are of smaller
dimensions, and show a range of variation in size and propor-
tions, wnich clearly proves the identity of the Western forms
with those of New York.
The structure of the calyx and the arrangement of parts in

the summit and ambulacra appear to be identical with Codas-
tee, and a small smooth form in the same association, re-

ferred to that genus, has the same structure as the fossil under
consideration.

Stephanocrinus gemmiformis.

CALOEOCRINUS Hall.

Calceoceinus Hall. Pal. N. Y., vol. ii," p. 352, pi. 85, figs. 5, 6. 1852.

Cheibocrinus Hall. 13th Eep. St. Cab. Nat. Hist., p. 122. 1860.

At the time the genus Cheieoceinus was proposed for this

form, I overlooked the fact that I had before published a
notice of the fossil, though conscious of having studied it;

being misled by the absence of any reference in the index of
vol. ii, Pal. N. Y., the description being under the head of
Additions and Corrections.
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The following diagrams illustrate the generic structure :

Fig. 1 has the general form and proportions of plates shown
in C. stigmatus of Plate 19. Fig. 2 shows a different propor-

tion of the parts.

X \/ Op
e3 cxi

4>

Calceocrinus tunicatus.

^y^fc
IB

Calceocrinus chrysalis.

Fig. 1. — 1 The basal plate with cicatrix for the column attachment 10 ; 2 the
dorso-basal plate ; 3 3 the dorso-lateral plates ; 4 the dorso-radial plate ; a the face
of attachment for the dorsal arms ; d d faces of attachment for the lateral arms

;

c the faces of attachment for the strong ligament between the basal and lower
dorsal plates.

Fig. 2 has the same general structure, except that the dorsal plate 2 is narrow
and elongate : 3 4 and 10 have the same significance as in Fig. 1 ; 5 5 5 5 are plates
of the dorsal arm ; 6 6 lateral brachial plates ; 7 7 the lateral arms and their
subdivisions.

Calceocrinus stigmatus.

Plate 19, Figs. 9-11.

Cheirocrinus stigmatus Hall. Trans. Alb. Inst., vol. iv, p. 225. Abstract, p. 31;

1862.

In the collection at present before me, this species is illus-

trated by the basal portions of the body, some fragments of
the arms, and a single specimen which preserves the basal
plate of the dorsal arm. The dorso-lateral plates are so closely
anchylosed that no line of separation is observable, and the
same is often true of the dorso-radial plate and the second or
lower dorsal plate, which bears upon its lower margin the cica-

trices for the muscular attachment of the basal plate. The
cicatrices for the three sets of arms are well preserved.
The species differs from any other known to me in the closely

anchylosed condition of the dorso-]ateral plates, which also

involves the lower dorsal plate. The surface is marked by
fine granule© or undulating and tortuous granulose striae.
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BRACHIOPODA.
CRANIA Lamarck.

Ceanta Sllueiana. .

Plate 21, Figs 3-7.

Crania Siluriana Hall. Trans. Alb. Inst., vol. iv p. 208. Abstract p. 14; May,
1863.

Compare Crania Siluriana Davidson. "British Brachiopoda, " Part vii, No. 1,

pi. 8, figs. 19, 20. 1866.

Shell subcircular or transverse, very depressed-conical,

apex excentric, slightly curved, situated one-third the diam-

ter of the shell from the cardinal border. Exterior surface of

upper valve smooth, with concentric lines of growth.

Yentral or lower valve consisting of little more than a thick-

ened rim, deeply marked on the cardinal margin by the some-

what large, distant, posterior, adductor, muscular scars ; the

substance within the thickened border, not sufficient to pre-

serve the muscular or vascular markings.

Transverse diameter of full grown specimens nearly 20 mm.;
height of upper valve of the same a little less than 6 mm.
Where well preserved the surface is minutely granulose or

subpunctate.

This species is usually found adhering to other fossils which
are in a more or less dilapidated condition ; showing that the
Cranise became attached after the death of the individuals on
which they are found.

Cbania setifeea.

Plate 21, Figs 8-10.

Crania setifera Hall. Trans. Alb. Inst., vol. iv, p. 209. Abstract p. 15; May, 1863.

(In error) C. setigera Hall. Doc. Edit. 28th Eep. St. Mus. Nat. Hist. Explana-
tion of pi. 21, figs. 8-10. 1876.

Shell circular, depressed-convex, apex central or slightly

excentric, small, pointed or mammiform. Surface of upper
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valve closely covered with minute setiform spines, directed

from the apex toward the margin. Yentral or lower valve

with the exterior portion merely a calcareous ring, and the

central area without any decided character.

When the setae are removed, the surface appears strongly

punctate— a character which distinguishes this form from C.

Siluriana.

PHOLIDOPS Hall.

Pholidops ovalis.

Plateu21, Figs 1 and 2.

Pholidops ovalis Hall. Traus. Alb. lust., vol. iv, p. 209. Abstract p. 15 ; May,
1863.

Shell round-oval, somewhat broader anterior to the middle
;

valves equally convex ; apex situated about one-third the

length of the shell from the posterior end. Surface marked
by concentric lines of growth, which are strongly lamellose

toward the margin.

This species diners from P. (Orbicula) squamiformis of the
Niagara group of New York, in the greater convexity, more
closely arranged concentric lines of growth, and in being
more regularly and broadly oval. Rare.

ORTHIS Dalman.

Okthis hybrida Sowerby.

Plate 21, Figs 18-25.

Orthis hybrida Sow. Muech. Sil. Syst., p.:630, pi. 13, fig 11. 1839.

Orthis hybrida Sow. Hall. Pal. N. Y., vol. ii, p. 253, pi. 52, figs. 4a-4o. 1852.

Orthis hybrida? Sow. Hall* Traus. Alb. Inst., vol. iv, p. 209. Abstract p. 15;

May, 1863.

This species is very common in the locality. The numerous
specimens examined can be easily separated into two distinct

varieties, one of them narrow and ventricose, with the an-
terior margins thickened and strongly lamellose, presenting
strong varices of growth ; another, broader and less ventri-

cose, with sometimes a wide sinuosity in front. Few of the
specimens have the broad sinuosity of the ventral valve and
ventricose upper portion of the shell, so characteristic of the
New York species which has been referred to 0. hybrida.
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Oethis elegantula Dalman.

Plate 21, Figs 11-17.

For Synonymy, see Pal. N. Y., vol. ii, p. 252. 1852.

Compared with the New York representatives, this species,

as found at Waldron, is much longer, wider in front, and
the beak of the ventral valve not so pointed.

STREPTORHYNCHUS King.

Stkeptoehynchus tenuis.

Plate 23, Figs 11-13.

Streptorhynchus tenuis Hall. Trans. Alb. Inst., vol. iv, p. 210. Abstract p. 16;
May, 1863.

Shell large, semicircular or broadly semielliptical, cardinal

line less than the greatest width of the shell, cardinal extremi-

ties rounded. Ventral valve slightly concave ; area narrow
;

beak slightly elevated. Dorsal valve moderately convex,

umbo not prominent, arcuate near the front margin, and com-

pressed near the cardinal extremities.

Surface marked by moderately fine, rounded, alternately

large and small thread-like striae, which are strongly curved

on the lateral portions of the shell, crossed by very fine con-

centric striae, giving, under a lens, a beautiful rugose charac-

ter. Substance of shell very thin.

Length of one specimen, 40 mm., with a breadth of 50 mm.

This species differs from any other of the genus known to

me in rocks of this age, in the rugose surface and rounded
cardinal extremities ; in this respect it has more the character
of the carboniferous forms of Streptorhynchus. But few
individuals of the species have been observed in the extensive
collections made at the locality.
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Streptorhynchus subplana {Conrad).

Plate 21, Figs. 26-33.

Strophomena subplana Conrad. Journ. Acad. Nat. Soc. Phil., vol. viii, p. 258. 1842.

Leptcena subplana (Conr.) Hall,. Pal. 1ST. Y., vol. ii, p. 259, pi. 53, figs. 8-10. 1852.

Streptorhynchus subplana (Conr.) Hall. Trans. Alb. Inst., vol. iv, p. 226. Ab-
stract, p. 32; May, 1863. 16th Rep. State Cab. Nat. Hist., p. 63. Geol. Rep. Wis.

1862, p. 436.

This species occurs somewhat abundantly, and differs but
slightly from the New York form. It is proportionally wider
and shows less of the tendency to become mucronate at the
cardinal angles.

STROPHOMENA Raf.

Strophomena rhomboldalis Wilckens.

Plate 22, Figs. 4-10.

Conchites rhomboidalis Wilckens. Nachricht von seltener Verst, p. 77, pi. viii,

figs. 43, 44. 1769.

For Synonymy, see Pal. N. Y., vol. iii, p. 195, under Strophomena rugosa ; and
ibid. vol. iv, p. 76.

This variable species is very abundant, and occurs of some-
what larger size than those figured. Specimens having a width
of 50 mm. are not uncommon.

STROPHODONTA Hall.

Strophodonta profunda.

Plate 23, Figs. 9, 10.

Leptcena profunda Hall. Pal. N. Y., vol. ii, p. 61, pi. 21, figs. 4, 5. 1852.

Strophodonta profunda Hall. 20th Report State Cab. Nat. Hist., p. 369, pi. 13,

figs. 3, 4. 1867. Revised Ed., p. 376, pi. 13, figs. 3, 4. [1870.]

Shell large, broadly semioval, the full grown individuals

having a width of about 60 mm. with a length of about 40

mm.
;
greatest width along the hinge-line ; deeply concavo-

convex, point of greatest convexity in front of the middle.

Cardinal angles slightly extended and subauriculate, in the

casts often obtuse or rounded.

Ventral valve very convex, beak slightly elevated, cardinal

margin sloping and a little concave to the cardinal angles,
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moderately convex for more than half the length, and rap-

idly descending to the margin. Hinge area narrow ; foramen
triangular, width about equal to the height ; covered by a

strong deltidial callosity. The crenulations or teeth on the

interior margin are oblique, diverging from the beak, extend-

ing from the foramen less than half-way to the cardinal

angles. Muscular impression subtriangular or flabelliform,

extending for two-fifths the length of the shell. A central

longitudinal callosity extends from the apex, sometimes for

one-third of the length of the muscular impression.

Dorsal valve very concave, nearly following the contour of

the ventral valve. Hinge area narrower than that of the ven-

tral valve ; foramen covered by a callosity.

Surface marked by strong, large, radiating striae, alternating

with four or five smaller striae and increasing by implantation

;

radiating striae crossed by very fine, sharp, crowded, regular,

continuous, crenulating concentric striae ; the small radiating

striae often become stronger, forming the larger and less regu-

lar striae ; interior of valves papillose or punctate.

The surface of many of the older specimens is more irregu-

larly fasciculate, and the stronger striae rise in unequal ridges.

This latter feature is, in a greater or less degree, impressed
upon the casts of the interior, which, combined with strong
vascular markings, gives a distinguishing character to speci-

mens in that condition.

A fine large specimen in the collections from Waldron shows
several specific characters not observed in the imperfect mate-
rial from which the original description was drawn.

Steophodoistta steiata.

Plate 23, Figs. 1-6.

Strophomena striata Hall,. Geol. of N. Y. Surv. 4th Geolog. Dist., p. 104, fig. 3.

1843.

Leptaina striata Hall,. Pal. N. Y., vol. ii, p. 259, pi. 53, fig. 7. 1852.

This species is of common occurrence in the Waldron local-

ity and the specimens are usually larger than those of the New
York fauna. The figures given on plate 23, illustrate the inte-

rior structure which I have not been able to observe in any of

the specimens from the Niagara formation of New York. In
the ventral valve, the muscular area is limited by slightly curv-

ing dental lamellae, and in well-preserved specimens there is a
slender ridge along the center; the muscular impressions are
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not distinctly marked. The inner cardinal margins of the
valves are marked by about fifteen slightly diverging crenu-
lations on each side of the foramen, which occupy little more
than one-third of the distance from the center to the extremi-
ties of the shell.

STROPHOKELLA n. gen.

On several occasions, and notably in the Sixteenth Report
on the State Cabinet of Natural History, and in Yol. IV of the
Palaeontology of New York, I have indicated the existence

of a small group of strophomenoid shells which are not
strictly included in the genera Strophomena, Strophodonta
or Streptorhynchus, though intimately related to these
genera. The features are essentially those of Streptorhyn-
chus in the resupinate position of the valves, and to a great

extent in the muscular impressions ; but the inner margins of

the cardinal areas are crenulate, and the area usually solid with
sometimes a triangular deltidium. These forms are separated
from Strophodonta chiefly by their resupinate character, the
strong and more restricted muscular impression of the ventral
valve, which occupies a shorter and wider area, and by the
muscular area and strong median septum in the dorsal valve.

The cardinal process is similar to that of Strophodonta and
also to some of the Devonian forms of Streptorhynchus.
The characteristic features of these forms are as follows :

Shell semicircular or semielliptical, concavo-convex, resu-

pinate, the ventral valve concave and the dorsal valve con-

vex. Ventral area striated, solid, with or without a central

deltidial scar or rarely a partial foramen, and similar fea-

tures on the narrow area of the dorsal valve ; inner margins of

the cardinal areas of each valve crenulate, and from beneath

the center of the ventral area there is often a strong process

(frequently bilobed) which extends beyond the cardinal line.

Muscular area of the ventral valve strongly marked, and lim-

ited by a prominent border. Dorsal valve with a narrow
hinge area transversely or longitudinally striate or both, and
marked in the center by a deltidial scar. Cardinal process

double, each division notched or bidentate at the extremity
;

muscular area quadrangular, occupying a more or less ele-

vated callosity, and a central carina rising from the lower

part of this area is sometimes produced into a spiniform pro-

cess in the center of the cavity.
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The species at present known to me as possessing the char-

acters of the genus are the following :

Sirophonella semifasciata, Niagara group ; Strophonella
Leavenworthana, S. cavumbona and S. punctulifera (the

two latter probably identical), Lower Helderberg group ; S.

ampla, Upper Helderberg group ; S. reversa, Hamilton group,
Iowa ; S. ccelata, Chemung group.

Strophonella semifasciata.

Plate 22, Figs. 1-3: PI. 23, Figs. 7, 8.

Strophomena (Strophodonta f) semifasciata Hall. Trans. Alb. lust., vol. iv, p.

210. Abstract, p. 16; May, 1863.

Strophomena {Strophodonta ) semifasciata Hall. Doc. Edit. 28th Rep. St. Mus.
Nat. Hist. Explanation of plates 22 and 23. 1876.

Shell large, concavo-convex, resupinate, transversely semi-

circular, width nearly twice the length ; cardinal extremities

somewhat rounded. Ventral valve with slightly elevated

umbo and small pointed beak ; the middle of the shell deeply

concave and abruptly inflected toward the front ; area nar-

row, with a distinct triangular callosity. Dorsal valve de-

pressed-convex from the umbo to near the middle, becoming

subgeniculate in front ; area about half as high as that of the

ventral valve. Both areas distinctly striate, and marked by
crenulations of the inner margin.

Surface of the upper and middle portions of the shell,

marked by strong, irregular, distant, rounded, elevated striae
;

near the front of the shell the striae become more crowded by
the intercalation of finer ones. Entire surface marked by fine

concentric striae. Interior surface of valves marked by closely

set pustules. Substance of shell very thin.

This species has some resemblance to Strophomena euglypha
(Dalman), but is much more extended on the hinge-line, the
length and breadth being as two to three ; while in that species

the proportions are nearly as three to four. This shell has
not the fine intermediate striae, nor the punctate surface rep-

resented in that species. It is quite rare, but few specimens
having been obtained in the entire collection.



The Fauna oe the Niagara Group. 155

CHONETES Fischer.

Chonetes ISTova-Scotica.

Plate 22, Figs. 11-14.

Chonetes Nova-Scotica Hall. Silurian and Devonian Rocks of Nova Scotia, by

J. W. Dawson, p. 13. 1860.

Chonetes Nova-Scotica Hall. Canadian Nat. and Geologist, vol. v, no. 2, p. 144.

1860.

Shell semi elliptical, width varying from once and a half to

nearly twice the length, greatest width near the middle. Ven-

tral valve variably convex, and often showing a flattened or

slightly concave space down the middle of the shell, with oc-

casionally a stronger and more elevated ray along the median
line, from beak to base of the ventral valve; cardinal margin or-

namented by from two to five slender spines on each side of the

beak ; cardino-lateral margins often a little wrinkled. Dorsal

valve moderately concave. Surface finely striated, striae flex-

nous, dichotomizing and increasing by interstitial addition so

that there are more than one hundred on the margin of the

shell, stronger below the umbo ; concentric striae tine, close,

rounded and slightly undulating.

This species resembles in form the Chonetes cornuta of the
Clinton group of New York, but is a larger and more ventri-

cose shell ; the striae are proportionally less numerous and
more closely arranged, the interstices being less than the striae,

while in C. cornuta the interstices are wider than the striae,

and the latter increase only by interstitial additions below the
middle of the shell.

All the specimens from Waldron belong to the variety with
a strong median ray on the ventral valve. One specimen ob-

served has a width of 16 mm.—considerably greater than the
individuals figured.

Not common.

Chonetes undulata n. sp.

Plate 22, Fig 15.

Chonetes minima Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
of pi. 22, fig. 15. 1876. Not Chonetes minima Sowekby. 1839.

Shell semicircular, length equal to six-tenths of the width,

cardinal line straight, greater than the width of the shell
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below. Ventral valve regularly convex, the greatest convexity

about the middle of the shell, somewhat abruptly curving to

the anterior margin, cardinal angles very slightly flattened.

Dorsal valve concave, ventral area linear, extending to the

hinge extremities ; foramen equal in height to the ventral area

and wider than high. Dorsal area indicated only by the

thickness of the shell.

Surface marked by obscure radiating plications which are

broad and rounded below, and obsolescent toward the beak
;

cardinal margin of the ventral valve ornamented by two

diverging spines on each side of the beak.

This species is especially characterized by the rounded pli-

cations, which are frequently obscure and often obsolescent on
the center of the valve, where they appear as simple undula-
tions of the surface. The bases of two spines on each side of
the beak are usually preserved, and no specimen examined
has shown more than that number.

SPIR1FERA Sowerby.

Spirifera Eudora.

Plate 24, Figs 13-18.

Spirifer Eudora Hall. Ann. Geolog. Report Wisconsin. 1861.

Spirifer Eudora Hall. Trans. Alb. Inst., vol. iv, p. 211. Abstraot p. 17: May, 1863.

Spirifera Eudora Hall. 20th Rept. State Cab. Nat. Hist., p. 370, pi. 13, figs. 5, 7.

1867. Revised Edit., p. 377, pi. 13, figs. 5, 7. [1870.]

Compare S. Niagarensis var. oligoptycha F. Roemer. Sil. Faun. Westl. Tenn., p.

68, pi. 5, fig. 8.

This species was originally described from casts from the
limestone of Racine, Wisconsin. The casts show a higher
area than the entire specimens, since the strongly incurved
beak of the ventral valve covers much of the area, giving a
less distance between the beaks of the opposite valves than
is shown in the casts. The surface is marked by line radi-

ating striae, which are precisely of the character of those of
S. macropleura of the lower Helderberg group.
The species given by Roemer as S. Niagarensis var. oli-

goptycha differs from this species in the proportionally longer
hinge-line ; and when compared with specimens of 8. macro-
pleura from Tennessee, presents no essential differences of

character.
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Spirifera crispa {Hisinger).

Plate 24, Figs 6-12 and 19.

For Synonymy and description of species, see Pal. N. Y., vol. ii, p. 262. 1852.

This species occurs in considerable numbers in the Waldron
collections, presenting the same variety of form and propor-
tions that we find in the same species in New York. Many
of the specimens, however, are larger and more rotund than
the latter.

There seems to be no sufficient reason for separating this

form from 8. crispa of Europe.

Spirifera crispa var. simplex n. var.

Plate 24, Figs 1-5.

Spirifer crispus var. Hall. Trans. Alb. Inst., vol. iv, p. 212. Abstract p. 18;

May, 1863.

There are numerous small symmetrical specimens which
have almost uniformly a single plication on each side of the
mesial fold, presenting three folds of nearly equal size. The
ventral valve has two folds on each side of the mesial sinus,

and the valves are almost equally convex. The surface is

marked as in the larger specimens.

Spirifera radiata Sowerby.

Plate 24, Figs 20-30.

For Synonymy, see 20th Rept. State Cab. Nat. Hist., p. 371. 1867.

Large and fine specimens of this species are found in con-
siderable abundance. The individuals are larger and in a
much finer state of preservation than those found in the
Niagara shales of New York. The form is more rotund, the
cardinal extremities more distinctly rounded, the ventral area
of moderate height and distinctly striated longitudinally,
and the foramen is often partially covered by a deltidium.
The aspect of the interior of a well-preserved specimen of the
ventral valve, as it occurs at Waldron, is well represented by
fig. 25, of plate viii, in Mr. Davidson's Introduction to the

Study of the Brachiopoda.
This form is regarded by Mr. Davidson and other authors,

as a variety of S. plicatella of Linneus, but I have never
seen among the American specimens any individual showing
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plications like the English and continental European speci-

mens. The Waldron specimens have usually the form of
those illustrated by Mr. Davidson* as 8. plicatella var. glo-

bosa. This author says, in regard to the surface of the 8.

plicatella var. radiata, that "the external sculpture, when
4

' well preserved, is extremely beautiful, and consists of radiat-
" ing ribs (five in the width of a line in the middle of an
4 'average sized specimen), not always quite regular in their
" respective widths, but usually leaving an interspace between
" each two of about the width of one of the ribs, and at times
" toward the margin, there are smaller ribs interpolated; these
' 'ribs are regularly crossed by equidistant, concentric, pro
"jecting ridges, which give to the shell surface a beautifully
" imbricated appearance." This description of the character
of surface of the English specimens is scarcely applicable to

the American specimens which we refer to 8. radiata. In
the Waldron specimens, the radii are finer than above de-

scribed, there being eight or more in the width of a line,

while the interspaces are not more than half as wide as the
radii. The radii are also distinctly flattened and are in-

creased by bifurcation or dichotomizing, and rarely by inter-

calation of smaller striae. These characters are illustrated in

figure 30 of plate 24. The concentric striae are obscurely
visible or obsolete. Of the Spirifera plicatella var. globosa,
Mr. Davidson says: "It is easily connected with Spirifera
radiata of Sowerby. Indeed, there appears to be little by
which it can be distinguished from the true Spirifera radiata,
except the greater convexity or gibbosity of its valves and its

finer striation."

The Spirifera Niagarensis, which has a similar form and
surface markings is distinctly plicate, but it is not known to-

present the elevated area, incurved beak, and gibbous form,
which is represented in the European specimens of 8. plica-
tella. In the Niagara shales in the State of New York the 8.

JViagarensis is abundant, while 8. radiata is comparatively
rare. At Waldron 8. radiata has acquired a remarkable de-

velopment in numbers and in the size of the specimens, but
we have not observed a single specimen of 8. JViagarensis in

all the collections made at that locality.

* Monograph of British Fossil Brachiopoda, p. 89, pi. 9, figs 7 and 8.
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MERISTELLA Hall.

Subgenus MERISTINA Hall.

Meristhsta Maria.

Plate 25, Figs. 8-12.

Meristella Maria Hall.. Trans. Alb. Inst., vol. iv, p. 212. Abstract p. 18; May,

1863.

Meristina Maria Hall. Pal. N. Y., vol. iv, p. 299. 1867.

Shell of medium or large size, ventricose, broadly ovate or

subquadrangular. Ventral valve gibbous above, with a sub-

angular ridge extending from the beak to near the middle,

where it becomes flattened, sinuate and bent abruptly up-

ward in a prolonged linguiform extension ; beak obtuse,

closely incurved over the opposite valve ; cardinal slopes an-

gular and the cardinal border inflected. Dorsal valve gibbous,

strongly arcuate transversely, prominently subangular along

the middle, and in the lower part presenting a broad undefined

fold, deeply emarginate in front for the reception of the exten-

sion of the opposite valve ; beak obtuse, strongly incurved.

Surface marked by strong concentric lines of growth. In-

terior of ventral valve marked by two strong diverging dental

lamellae which extend to near the middle, limiting a deep tri-

angular muscular cavity.

This species is most nearly related to Meristella (Merista)
tumida of European authors, but is less rotund, while that
species does not possess the peculiar flattening of the cardinal
half of the ventral valve and its accompanying subangular
ridge. It diners from all the other species of the Niagara
and lower Helderberg groups, but approaches in some char-
acters to the Meristella (Atrypa) crassirostra of the Niagara
group (Pal. N. Y. vol. ii). The M. nitida occurs with this

species, and is readily distinguished from it by its emarginate
front, and the absence of an elevated fold on the dorsal valve.

Very abundant at the Waldron locality.
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Meristina nitida.

Plate 25, Figs. 1-7.

Atrypa nitida Hall. Geol. of N. Y. Surv. 4th Geolog. Dist. Tab. of Organic

Remains, p. 11, no. 14 (no. 13 on plate), fig. 5. 1848.

Atrypa nitida Hall. Pal. N. Y., vol. ii, p. 268, pi. 55, figs. 1 a-lo. 1852.

Merista nitida Hall. 12th Report State Cab. Nat. Hist., p. 78. 1859.

Meriste.Ua nitida Hall. Trans. Alb. Inst., vol. iv, p. 226. Abstract p. 32; May,
1863.

Meristina nitida Hall. Pal. N. Y., vol. iv, p. 299. 1867.

This species is very abundant and variable in character,

and much larger than the New York specimens of this shell.

The form varies from narrow ovate and very ventricose to

broadly rhomboid ovate and strongly emarginate in front.

JSrUCLEOSPIRA Rail

NUCLEOSPIRA PISIEORMIS.

Plate 25, Figs. 22-28.

Orthis pisum (Mttrch.) Hall. Pal. N. Y., vol. ii, p. 250, pi. 52, figs. 1 a-1 e. 1852.

Nucleospira piriformis Hall. Pal. N. Y., vol. iii, Expl. pi. 28 B. 1859.

Nucleospira piriformis JIaUj . Trans. Alb. Inst., vol. iv, p. 226. Abstract, p. 32;

May, 1863.

This species is common. Many of the specimens are almost
entirely covered with long fine setae projecting beyond the

margins, forming a marginal fringe.

RETZIA King.

Retzia eyax.

Plate 25, Figs. 13-21.

Rhynchospira evax Hall. Trans. Alb. Inst., vol. iv, p. 213. Abstract' p. 19;

May, 1863.

Shell ovate, often broadly ovate, usually longer than wide,

sometimes much longer ; both valves gibbous in the middle
and upper part, ventral valve a little deeper than the opposite

,

both valves sometimes marked b}^ a shallow undefined sinus,

causing an emargination in front. Ventral beak much ele-

vated above the other, and incurved, so as to bring the plane

of the foramen parallel to the axis of the shell ; foramen dis-
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tinotly rounded, with a visible triangular space below, which is

occupied by two small deltidial plates. Dorsal valve regularly

arcuate except near the front ; beak closely incurved beneath

the deltidial plates of the opposite valve. In some old speci-

mens there is a broad undefined mesial elevation on the lower

part of the valve including about five or six plications besides

the central one, which is divided into two or three smaller

ones (a generic feature). Sometimes there is a broad, unde-

fined depression and frequently only a narrow depression

caused by the subdivided central plication. The ventral valve

has uniformly a longitudinal sinus, which includes two or

three small plications arising from the subdivision of the cen-

tral one, and sometimes including one or two on each side.

This shell is marked by radiating rounded or subangular

costae or plications, from eight to fourteen on each side of the

central one ; those on the cardinal slopes sometimes bifurcat-

ing or with interstitial additions, while in a few individuals

bifurcating costse occur on other parts of the valve ; the inter-

spaces are rounded grooves of about the same size as the pli-

cations. The surface is marked by fine concentric striae and
stronger, imbricating lamellose lines of growth.

This species differs from R. (Atrypa) apriiiis of the Niagara
group of New York, in being more ovate in form and less

gibbous toward' the front, while the ventral beak is more
elevated. It approaches very nearly in character to the M.
formosa of the Lower Helderberg group, and the shell is sub-
ject to similar variations of form, proportions and incurvation
of the beak, which in some specimens of both species is closed
upon the opposite beak. The central plication in both species
is divided into two or three, and the dorsal valve likewise
presents sometimes a mesial elevation and sometimes a depres-
sion.

The largest individual measured has a length of more than
25 mm., with a width nearly as great. The specimens vary
from 2 mm. to about 25 mm. in length.

This species is comparatively numerous.

17
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CCELOSPIRA Hall.

C(ELOSPIEA DISPARILIS.

Plate 25, Figs 39-43.

Atrypa disparilis Haul. Pal. !N". Y., vol. ii, p. 277, pi. 57, figs. 6a-6?n. 1852.

Leptocoelia disparilis Haul. 10th Rep. St. Cab. Nat. Hist., p. 108. 1857.

This species is comparatively rare. The specimens from the
Waldron locality show considerable variation in form, con-
vexity of the valves, and number of plications. Compared
with specimens of Metzia Barrandii (Davidson, 1848) from
Dudley, England, they seem to be very closely related, if not
identical.

ATRYPA Dalman.

Atrypa reticularis (Linn.).

Plate 25, Figs 4447.

For Synoivymy, see Pal. N. Y., vol. iv, p. 316. 1867-

This is a very abundant species. Many of the specimens
are more rugose than is usual in other localities. The con-
centric lamellae are often produced and divided into subtubu-
lar short spines.

RHYISTCHONELLA Fischer.

Rhynchonella neglecta.

Plate 26, Figs 1-6.

Atrypa neglecta Haul,. Pal. N. Y., vol. ii, p. 274, pi. 57, figs, la-lp. 1852.

Rhynchonella neglecta Haul. 12th Rep. St. Cab. Nat. Hist., p. 78. 1859.

This is a common species at Waldron. It varies somewhat
from the New York specimens in its decidedly more angular
form, sharper plications, deeper and more prolonged sinus.
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Rhynchonella acinus.

Plate 26, Figs. 7-11.

Rhynchonella acinus Hall. Trans. Alb. Inst., vol. iv, p. 215. Abstract, p. 21;

May, 1863.

Shell small, longitudinally ovate, subattenuate toward the

beak, aad truncate in front, valves subequally convex. Ven-
tral valve subarcuate, flattened in the middle, below which it

is sinuate ; beak incurved. Dorsal valve somewhat flattened

in the middle, and sometimes a little depressed in the upper
part of the median line, two of the plications becoming eleva-

ted toward the front, corresponding to an abruptly depressed

sinus in the ventral valve, in the bottom of which is a single

plication ; three and rarely four plications on each side of the

mesial fold of the dorsal valve, and four on each side of the

sinus of the ventral valve. Concentric lines of growth usually

but faintly marked.

Length from 5 to 10 mm.; length and breadth usually about

as four to three, and the depth about equal to the width,

giving a subquadrate transverse section.

This species diners from the H. bidentata of Hisinger, in

being larger, more robust and ventricose, and proportionally
more elongate; the plications are more rounded, and the
whole aspect less angular. It approaches in form the H. bial-

veata of the Lower Helderberg group, but it is more robust,
and the plications are more rounded.

Rhynchonella Indianensis.

Plate 26, Figs. 12-22.

Rhynchonella Indianensis Hall. Trans. Alb. Inst., vol. iv, p. 215. Abstract,

p. 21; May, 1863.

Shell broadly ovate or subtriangular, length and width
nearly equal, the width sometimes exceeding the length ; car-

dinal slopes in the more gibbous specimens, flattened. Ventral

valve with the beak pointed and incurved, depressed-convex

in the middle and gradually becoming depressed and sinuate

in front, two or three of the plications included in the sinus.

Dorsal valve a little the more gibbous, somewhat flattened
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forward of the umbo ; three or four of the plications continu-

ing direct, and forming a mesial elevation, the lateral ones
arching downward to the margin. Shell marked by from nine
to twelve strong, rounded or subangular plications, which
sometimes become obsolete toward the beak. The concentric

lines are very obscure. Length about 13 mm.

This species resembles the R. neglecta of the Niagara group
of New York

; but it is larger and more robust, with stronger
and more rounded plications ; it is associated with a more
finely plicated species which I have identified with that one.

Rhynchonella Whitii.

Plate 26, Figs. 23-33.

Rhynchonella Whitii Hall. Trans. Alb. Inst., vol. iv, p. 216. Abstract, p. 22;

May, 1863.

Shell subcircular or transverse and broadly elliptical,

usually not very gibbous. Ventral valve shallow, most promi-

nent on the umbo, beak abruptly attenuate and pointed,

slightly incurved, sides flattened, strongly sinuate in the mid-

dle and gently curving upward in front. Dorsal valve more
gibbous; beak obtuse and incurved beneath the opposite,

elevated in the middle, forming a distinct mesial fold, arching

on the sides ; from five to six strong plications on each side of

the mesial fold and sinus, with usually a single plication in

the sinus, and two on the mesial fold ; rarely one of the plica-

tions on the fold is bifurcate. Interspaces wider than the plica-

cations. Surface marked by close concentric lines of growth.

This species bears some resemblance to R. (Atrypa) den-
tata (Pal. N. Y., vol. i, p. 148), but is less gibbous, the pli-

cations less strong, the mesial fold less elevated, and the
sinus much narrower. It also is related to R. borealis
Schloth. (Davidson's British Fossil Brachiopoda, No. iii, Pt.

vii, p. 174, PI. xxi, figs. 14-23), and is distinguished by its

smaller and rounded form, less prominent plications, and
by its surface-markings.
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RHTNCHOlSrELLA StRICKLANDII % (SOWEKBY).

Plate 26, Figs. 84-40.

Terebratula Stricklandi J. deC. Sow. Sil. Syst., pi. 13, fig 19. 1839.

Terebratula crispata Id., pi. 12, fig 11. 1839.

Terebratula Stricklandi Dav. Bull. Soc. Geol. France, 2d Ser., vol. 5, p. 329. 1848.

Hypothyris Stricklandi d'Orbigny. Podrome, vol. i, p. 37. 1849.

Hypothyris Stricklandi McCoy. Brit. Pal. Foss., p. 206. 1855.

Rhynchonella Stricklandi Morris. Catalogue of British Fossils, p. 146. 1854.

Rhynchonella Stricklandi Salter. Siluria, 2d ed
; pp. 250, 544, pi. 22, fig. 11. 1859.

Bhynchonella Stricklandi Lindstrom. Of v. K. Vet. Akad. Forhaudl., p . 366. 1860.

Compare Rhynchonella Tennesseensis Roemer. Sil. Faun. West]. Teun., p. 72, pi.

5, fig. 14. i860. Hall. Trans. Alb. Inst., vol. iv, p. 228. Abstract, p. 34; May,
1863. Hall. Doc. Edit, 28th Rep. St. Mus. Nat. Hist., pi. 26, figs. 34-40. 1876.

The individuals belonging to this species were originally

identified with M. Tennesseensis Roemer, a species described
from the middle Silurian of Tennessee. The specimens from
Waldron, in their prevailing forms, are much larger than the
figures of Dr. Roemer, and the plications less angular than
represented. The species now under consideration occurs in

Tennessee, but is always smaller, and in that respect corre-

sponds with the figures cited above. There is, however, another
form, occurring with those of the Tennessee locality, which
is shorter and comparatively broader, with more angular pli-

cations and abrupt thread-like transverse striae, a more abrupt
sinus and more acute beak. This form corresponds with the
figures of Dr. Roemer, but it is quite unlike the specimens
from Waldron.
A comparison of the Waldron specimens, and of the similar

Tennessee form, with the figures of Mr. Davidson in his mon-
ograph of the Fossil Brachiopoda of Great Britain, indicates
the specific identity of the specimens from these three locali-

ties. The Waldron specimens differ from those of Dudley,
England, in being less gibbous, proportionally longer, the
beak slightly more extended, the ventral valve nearly flat in

a transverse direction across the upper half of the shell, the
plications larger and more rounded, the sinus wider and less

abrupt. The same diflerences are observed in comparison with
the original figures of Sowerby (cited above,) in the Silurian
System. In both the works cited, however, the figures agree
much more nearly with the Waldron specimens than those
of Dr. Roemer.
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RHYNCHOTRETA n. gen.

Type, Rhynchonella cuneata Daiman.

Shell triangular, surface with angular plications. Ventral

beak straight, produced beyond the dorsal beak, extremity

perforate, the foramen with an elevated margin ; space be-

tween the foramen and hinge-line occupied by a deltidium in

two pieces, being divided by a longitudinal suture, and trans-

versely striated. Yalves articulated by two slender curving

teeth, proceeding from a broad curving hinge-plate in the ven-

tral valve, which fit into corresponding sockets in the dorsal

valve. Crurse rising from near the dorsal beak, and curving

into the ventral cavity, and thence recurved toward the dor-

sal side, and probably uniting, as shown in figure 4, p. 167.

Structure fibrous and apparently very minutely punctate.

The ffliynchonella cuneata of Daiman has been retainecL

under that genus by nearly all authors. In 1859, Salter refer-

red the species to Retzia.* An examination of specimens in

my possession, in 1863, revealed no satisfactory evidence of
punctate structure, or internal crurse or spires ; and I still

continued it under , Rhynchonella. The collections from
Waldron have shown the punctate texture of the shell, and
the existence of long curving crura, which are unlike any fea-

ture known in palaeozoic Rhynchonella, and assimilate this

fossil to the Terebratulidse.
This form is not congeneric with Retzia Adrieni, and can-

not properly be referred to that genus, though approaching
in external characters to M. ferita, which is represented as
possessing internal spires. It becomes necessary, therefore,

to characterize it as a distinct genus, for which I have pro-
posed the name Rhynchotreta. The accompanying figures

illustrate its principal features.

* Siluria, 2ud Edition, pi. xxii, fig. 8. 1859.
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Fig. 2. Fig. 3. Fig. 4.

<?

Kg. 1. Dorsal view, showing extent and divergence of the crural processes c,

and one of the articulations of the ventral valve t.

Fig. 2. Lateral view, showing curvature and direction of crural processes.

Fig. 3. Enlargement to four diameters of the beak, showing the characters of

the deltidium and foramen.

Fig. 4. Interior of ventral valve, and a portion of the dorsal valve, showing

the attachment of the crurae.

c. Crurae uniting by a loop.

p. Hinge-plate, or pedicle sheath.

t. Articulations.

The additional features of the loop represented in this figure have not, as yet,

been satisfactorily determined ; all the positive evidence indicates this to be the

arrangement and development of the parts shown in figs. 1 and 2.

Rhynchotreta cttneata var. Americana n. var.

Plate 25, Figs. 29-38.

Shell triangular, cuneiform, longer than wide, greatest

width near the front, and tapering posteriorly into an angular

beak. Yalves moderately convex, the dorsal sometimes gib-

bous ; ventral beak elongated, foramen subcircular, formed

by the extremity of the beak and a portion of the area below,

which is separated from the hinge-line by a deltidium in two
pieces ; sides of the beak compressed, flat or concave. Sinus

wide, deep or shallow, according to the development of the

shell, commencing at one-third the length of the shell from
the beak, and becoming very conspicuous in front. Dorsal

valve the more convex, the mesial fold beginning as a depres-

sion just below the beak, and becoming very prominent on
the lower half of the shell. Surface marked by nine or ten

strong angular plications on each valve, of which three are

depressed in the sinus, and four are elevated on the mesial

fold—the two central ones being much the more prominent
;

the plications are crossed by numerous, regular, fine thread-

like striae. The entire surface is minutely papillose.
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This species is very common in the Waldron locality. The
specimens are larger and in a better state of preservation than
is usual in the New York localities.

Compared with its European congener, the American form
is a more robust and larger shell, the surface marked by fewer
and much stronger plications ; while the transverse strise are
a little finer and less distant, and the sinus is much deeper
and more abrupt.
Specimens from Waldron, Indiana, from New York and

from Dudley, England, have been cut on the dorsal side, and
all show the crural processes, as in figure 1 of the accompany-
ing illustrations.

ANASTROPHIA Hall.

Anastrophia internascens n. sp.

Plate 26, Figs. 41-49.

Compare Atrypa interplicata (Sow.) Hall. Pal. N. Y., vol. ii, p. 275, pi. 57, figs.

2a-2g. Not Terebratula interplicata (Sow.) Murch. Sil. Syst., p. 631,

pi. 13, fig. 28.

" Atrypa brevirostris? (Sow.) Hall. Pal. N. Y., vol. ii, p. 278, pi. 58, figs.

la-1/. Not Terebratula brevirostris (Sow.) Murch. Sil. Syflt., p. 631,

pi. 13, fig. 23.

" Pentamerus Verneuili Hall. Pal. N. Y., vol. iii, p. 260, pi. 48, figs, la-ly.

" Anastrophia Verneuili Hall. Pal. N. Y., vol. iv, p. 374.

" Brachymerus Shaler. Bull. Mus. Comp. Zool, vol. 1. 1865.

Anastrophia Verneuili Hall. Doc. Edit. 28th Rept. St. Mus. Nat. Hist. Expla-
nation of pi. 26, figs. 41^9. 1876.

Shell transversely subelliptical, ovoid or subglobose in dif-

ferent stages of growth, the proportions of length and width

being sometimes nearly equal. Valves of young specimens

nearly equal * in convexity ; in older ones the dorsal valve

becomes the more gibbous.

Ventral valve moderately convex in young or medium-
sized specimens, and gibbous in the upper part in older speci-

mens ; the anterior portion depressed and marked by a broad

undefined sinus ; beak short, acute, closely incurved over the

umbo of the opposite valve ; area small, short and sharply

defined. Dorsal valve gibbous, and in old individuals the

umbo projects beyond the beak of the ventral valve, with the

apex incurved beneath the beak of the latter ; central portion

of the valve toward the front more elevated, and sometimes

presenting a broad undefined mesial fold.

Surface plications abruptly elevated, rounded, angular or
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subangular, becoming depressed and sometimes obsolete on

the cardinal slopes, usually simple, enlarging toward the

front of the shell, rarely bifurcating or with an intercalated

oneon the middle of the shell, but bifurcating or intercalating

in a remarkable manner on the sides, where the folds bend

abruptly outwards to the cardino-lateral margins
;
plications

crossed by arching imbricating striae of growth, which are

sometimes very conspicuous.

The individuals of this species measure from 11 to 17 mm.
in length, from 12 to 19 mm. in width, and 9 to 12 mm. in

depth.

This form, from the Waldron locality, diners from the An-
astropMa (Airypa) interplicata, ut cit. of the Niagara
group of New York in its larger growth, with more rounded
or less angular plications, and in being almost free from inter-

calated plications, which are constant and characteristic in

that species, and in having no defined mesial 6inus, which is

always a feature in the New York form. Similar features are
described as characteristic of A. brevirostris, of which I have
no good specimens before me. It is quite probable that these
New York forms, which are described as two species, are in
reality but varieties of the same.
Noting these differences between the New York specimens

and those from Waldron, I had originally (Transactions
Albany Institute, vol. iv, p. 227) indicated the latter as more
nearly approaching to A. Vemeuili, from the Lower Helder-
berg group in New York. They however present several
marked differences ; this form is smaller, more rounded and
less ventricose ; the umbonesless prominent and not so closely
incurved ; the sinus rounded and undefined, never deep nor
angular ; the plications more rounded, generally continuous
to the beaks, and occasionally increasing by implantation or
bifurcation, while the latter is a constant character in A. Ver-
neuili.

EICHWALDIA Billings.

Eichwaldia reticulata.

Plate 26, Figs. 50-54.

Rhynchonella reticulata? Hall. Trans. Alb. Inst., vol. iv, p. 217. Abstract, p.
23; May, 1863.

Eichwaldia reticulata Hall. 20th Rept. St. Cab., Nat. Hist., p. 275. 1867.

Shell varying from elongate-triangular to transversely
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elliptical, gibbous in the upper part, more attenuate in front,

cardinal slopes flattened in most specimens, sometimes roun-

ded. Ventral beak small, acute, flattened on the back, and
closely incurved ; the front half of the ventral valve marked
by a broad, shallow, sometimes undefined sinus. Dorsal valve

usually more ventricose, beak obtusely pointed and strongly

incurred, a low, broad, scarcely defined mesial elevation

marks the center and often occupies nearly one-third the

entire width of the valve
; often this fold is obsolete, leaving

the valve regularly arcuate froni side to side, while in other

specimens the borders are depressed and the shell flattened in

front.

Surface of the shell, except a small space on the umbo of

the ventral valve, covered by a finely reticulate marking, with

elongate, generally hexagonal pits or openings, with thin and
sharp ridges between: these markings vary in different speci-

mens, and also on different parts of the same individual, being

generally finest on the cardinal slopes. The small triangular

space near the ventral beak, which is destitute of marking,

has the appearance of having been exfoliated, but since this

is an invariable character in all the individuals examined,

varying in size with the size of the shell, it is probably de-

pendent upon organic causes.

This species resembles Atrypa [EicJiioaldia] corattifera*

Pal. X. Y., vol. ii, p. 281, but differs in being much broader and
less ventricose, and also in the greater breadth and less prom-
inence of the mesial fold.
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LAMELLIBRANCHIATA.
AMPHICCELIA Hall.

Amphiccelia Leidyi.

Plate 27, Fig. 1 and Fig. 2?.

Amphiccelia Leidyi Hall. 20th Rep. St. Cab. Nat. Hist., p. 339, pi. 14. figs. 13-15.

Rev. Edit., p. 387.

The specimens from Waldron, which I have referred to this

species, are in the condition of casts of the interior, and are
more or less flattened in the soft shales. The fossil preserves
the usual rhomboidal form of the species ; the beak is much
elevated, and this feature, in the specimen fig. 1, is apparently
increased by the pressure to which the shell has been sub-
jected. The hinge-line is more oblique than in the typical

iorms of the species, but this may be due to pressure.
The casts preserve some remains of concentric striae, but

there is no evidence of the fine radiating strise which are
characteristic of the genus. The length of the shell is equal
to the height, as shown in specimens from other localities.

The specimen fig. 2, has a length greater than the height,

the beak is less elevated and at a greater distance from the
anterior margin, giving a more equilateral aspect to the fossil.

This may be a distinct species, but owing to the condition in

which the specimens occur, it would be impossible to indicate

specific characters beyond the general form of the shell.

Almost all the specimens of Lamellibranchiata from the
Waldron locality are in the condition of casts of the interior,

the shell having been dissolved, while the shaly material, with
which it was filled, preserves the characters in a very imper-
fect manner.

Ambonychia aoutirostra.

Plate 7, fig. 12.

Ambonychia acutirostra Hall. 20th Rep. St. Mus. Nat. Hist., p. 336, pi. 14, flg.

2. 1867; Rev. Edit., p. 383.

Ambonyehia acutirostra Hall. Under reference to Sagenella elegans. Doo.
Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of pi. 7, fig. 12. 1876.

Shell narrow ovate, subequilateral, length nearly twice the

width ; valves moderately convex, sloping very abruptly to
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the anterior margins
;
posterior margins flattened ; beak acute,

not elevated, projecting beyond the cardinal margin ; cardinal

line straight. Substance of shell very thin, showing lamellose

lines of growth ; margin depressed, crenulated from the im-

pression of the surface striae.

Most of the specimens are obscure casts of the interior, and
present few characters beyond the general form.
Compared with A. aphcea Hall, a species with which it

is associated in Wisconsin and Illinois, it is longer, with the
beaks more elongate and attenuate. It many respects it re-

sembles the Myalina mytiliformis Hall, of the Clinton
group (Pal. N". Y., vol. ii, p. 100); but it is proportionately
wider, and the beaks more attenuate.

MODIOLOPSIS Hall.

Modiolopsis perlatus.

Plate 27, Figs. 3,4.

Modiolopsis perlatw HaIlL. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 27, figs. 3, 4. 1876.

Shell ovate, moderately convex, the greatest convexity a

little anterior to the middle of the shell. Beaks slightly

elevated above the hinge-] ine and scarcely more than one-fifth

the length of the shell from the anterior end ; the greatest

width of the shell about midway between the beak and the

posterior extremity. The straight hinge -line extends about

half the distance from the beak to the posterior extremity,

thence curving into the posterior slope. Basal margin a little'

contracted immediately below the beak, and thence curving

into the broadly rounded posterior extremity. Surface marked
by fine lines of growth with a few stronger undulations.

Length of the shell three and a half centimetres ; width

two and a half centimetres.

This shell diners from characteristic forms of M. subalatus
in the more ascending direction of the hinge-line from the beak,
the broader and more regularly rounded posterior extremity,
and the lesser constriction of the basal margin beneath the

beak.
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Modiolopsis subalatus.

Plate 27, Figs. 6, 6.

Modiolopsis subalatus Hall.. Pal. N. Y., vol. ii, p. 84, pi. 27, figs. 5 and 6. 1852.

Shell rhomboidal ovate, the proportions of length and
breadth varying in different individuals, one of the specimens

figured having a length once and three-fourths as great as the

width, while the other is less than once and a half as long as

wide. Hinge-line equaling or greater than one-half the length

of the shell ; umbo prominent, beak moderately elevated above

the cardinal line
;
posterior side broadly rounded and sub-

alate above ; anterior side narrow, rounded or subacute ; basal

margin anterior to the center, and nearly beneath the beak,

more or less distinctly arcuate. Surface marked by fine con-

centric lines of growth.

Length of shell 31 to 37 mm.
;
greatest width 22 to 23 mm.

The specimens from Waldron are much larger than those
known in New York, but they are in other respects similar.

Without a greater amount of material for comparison, I do
not feel warranted in making any specific distinction.

PTERINEA Ooldfuss.

Pterinea brisa.

Plate 27, Figs. 7-9.

Pterinea brisa Hall. 20th Rep. St. Cab. Nat. Hist., p. 337, pi. 14, fig. 1. 1867.

Rev. Edit., p. 384. 1870.

Compare Avicula emacerata Conr. Hall. Pal. N. Y., vol. ii, p. 282, pi. 69, figs.

lo-le. 1852.

Compare Ambonychia (Pterinea) strioecostata McChesney. New Pal. Foss., p. 88,

pi. 9, fig. 4; and Trans. Chio. Aoad. Soi., vol. i, p. 88, pi. 9, fig. 4. 1869.

Body of shell (left valve) obliquely subovate, extremely in-

equilateral ; anterior wing moderately extended and strongly

sinuate at its junction with the body
;
posterior wing not ex-

tending as far as the posterior extremity of the shell ; umbo
prominent, beak rising a little above the hinge-line ; musculfar

impression in right valve large and nearly round, near the

middle of the length of the shell. In the casts, beneath or

just anterior to the beak, there is one short curving dental
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pit, with a smaller accessory one. This is a feature not ob-

served in the Waldron specimens, which are usually found as

the exteriors and often as imperfect interiors of the valves
;

the few casts which have been observed from this locality,

do not show -the muscular marking.

Surface marked by strong radiating and concentric striae,

with broad, little elevated, radiating ribs. The concentric striae

of growth are produced into prominent, recurving, fimbriated

laminae, the fimbriae being infolded at their margins and bend-

ing backward in the form of long, hollow, semicylindrical

spines, leading a broad sinus between, in*the bottom of which

is a shorter spine. The younger specimens, as usually pre-

served, present simple fimbriated lamellae.

MYTILARCA Hall.

Mytilaeoa siqilla Hall.

Plate 27, Fig/10.

Mytilarca sigilJa. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of pi.

27, fig. 10. 1876.

Body of the shell ovate-acute, broadly rounded at the base

alate posteriorly ; hinge-line oblique. Length sixteen milli-

metres.

The specimen is a cast of the interior, and the surface-mark-

ings are unknown.

CYPRICARDINIA Hall.

Cypricardinia arata.

Cypricardinia arata Hall,. 20th Rep. St. Cab. Nat. Hist., p. 337, plate 14, fig. 6.

1867. Rev. Edit., p. 385. 1870.

Compare Cypricardinia subovata Miller and Dyer. ^Contributions to Palaeon-

tology, No. 2. 1878.

Shell subovate, varying from moderately to extremely gib-

bous, slightly alate at thepostero-cardinal margin ; beaks near

the anterior end, which is short and rounded. Surface marked
by strong concentric lamellose ridges.

The specimens from Waldron present no marks of specific

distinction from those of the Niagara limestone of Wisconsin.
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GASTEROPODA.
PLATYOSTOMA Conrad.

Platyostoma Niagarense.

Plate 28, Figs. 1-12 ; Plate 29, Figs. 1-15.

Platyostoma Niagarensis Hall. Pal. N. Y., vol. ii, p. 287, pi. 60, figs, la-lv. 1852.

Shell ovoid or subglobose, volutions three to four, the last

one very ventricose , spire varying from the plane of the

outer volution to an elevation of one-fifth or one-fourth the

height of the shell above.

Apex minute, somewhat rapidly expanding, the first two
volutions usually symmetrical; the outer volution often unsym-
metrical, very ventricose and regularly rounded upon the

back, but not unfrequently extended and becoming free to-

ward the aperture, and marked on the upper or lower side, or

upon both, by a groove, along which the striae are abruptly

bent, indicating a sinus in the peristome during some period

of its growth
;
peristome entire or undulated, sometimes dis-

tinctly notched in the margin, free or adhering on the colum-

ellar side and sometimes expanded and presenting a thick-

ened callosity or columellar lip.

Surface marked by fine undulating striae of growth, which
sometimes become lamellose. In well-preserved specimens,

finer revolving striae cancellate the striae of growth, and some-

times the surface is marked by revolving ridges.

The principal varieties of form and mode of growth are
illustrated on plates 28 and 29. The large collections present
numerous intermediate forms and varieties of surface-mark-
ing.

Platyostoma plebeium.

Plate 28, Figs. 14, 15.

Platyostoma pleMa Hall. Doo. Edit. 28th Rep. St. Mus. Nat.;Hist. Explanation
of pi. 28, figs. 14, 15. 1876.

Shell dextral, conical ; volutions four, very convex, gradu-
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ally increasing in size from the apex, the last volution free for

a short distance above the aperture, the back sometimes flat-

tened ; aperture broadly elliptical, opening nearly parallel

to the axis of the shell, without proper umbilicus ; suture-line

deeply impressed leaving more than three-fourths of the

height of the volution exposed.

Surface marked by fine transverse striae of growth, which

are usually quite regular, but sometimes abruptly arching for-

ward on the middle of the last volution, and receding above

and below, in conformity to sinuosities in the lip.

This species is distinguished from P. Niagarense by the

more elevated spire, and by the form and relative position of

the aperture. The surface-markings are also usually finer

than in that species.

STROPHOSTYLUS Hall.

Stkophostylus cyclostomus.

Plate 30, Figs. 1-13.

Strophostylus cyclostomus Hall. Trans. Alb. Inst., vol. iv, p. 218. Abstract

p. 24 ; May, 1863.

Shell subglobose or transversely broad oval. Spire moder-

ately elevated ; volutions about four, rounded, the last one

extremely ventricose and very much extended on the upper
side and at the sutural margin. Aperture circular or subcir-

cular, very oblique to the axis
;
peristome thin, entire, with-

out sinus or emargination, spreading over the surface of the

next volution, rarely leaving a slight umbilicus. Columellar

lip grooved in the lower part, with a rather strong spiral fold

at about one- third the diameter from the lower side of the

aperture. Suture not canaliculate.

Surface marked by strong, crowded lamellose striae of

growth parallel to the margin of the aperture, and by much
finer revolving, undulating lines, producing a finely cancellate

structure in well-preserved specimens.

This species, in the elevation of the spire, differs from any
other described form of the genus, except 8. elegans of the
Lower Helderberg, and from that one in being more ventricose
and*more oblique.
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t$TROPHOSTYLus cyolostomus var. disjunctus n. var.

Plate 30, Figs. 14 and 15.

Strophostylus cyclostomus? Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Ex-
planation of pi. 30, figs. 14, 15. 1876.

The earlier volutions of this fossil have the characters of
form and surface-markings of S. cyclostomus ; but the last

volution is less expanded, and becomes entirely disjoined to-

ward the aperture, preserving no evidence of columellar lip or
thickening of the peristome.
The surface-markings are characteristic of the genus.

BELLEROPHON Montfort

Bellerophon tuber.

Plate 30, Figs. 19, 20.

Bellerophon tuber Hall. Doc Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
of pi. 30, figs. 19, 20. 1876.

Shell convolute, subglobose, height and width about equal.

Aperture expanded, broadly reniform, bilobate, with a broad

sinus on the dorsal margin. Dorsum subcarinate toward the

aperture.

Surface marked by fine striae parallel to the lines of growth,

commencing at the umbilicus and curving broadly over the

side of the shell, and somewhat abruptly recurved on the

dorsum.

This species is the only Bellerophon proper which has come
under my observation from the Niagara group. The speci-

mens of this species from Waldron are very imperfect, all of
them having been macerated, and usually deprived of the
shell. The example figured is less expanded than some others,

from later collections, which are likewise distinctly carinate
on the dorsum near the aperture.

18
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CYRTOLITES Conrad.

Cyrtolites slntjosus.

Plate 30, Figs. 16-18.

Cyrtolites sinuosus Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation
of pi. 30, figs. 16-18. 1876.

Shell convolute, volutions in the same plane, contiguous.

Body of the shell strongly lobed, the dorsum being separated

from the lateral portions of the shell by a distinct groove or

sinus on each side. Aperture elongate, subquadrate, auri-

culate at the sides, and the peristome deeply sinuated in

front.

The specimens of this species are casts of the interior, and
the surface-markings are unknown. This form may be com-
pared with Bucania trilobata, of the Medina Sandstone and
Clinton group, but it is less gibbous, more abruptly trilobate,

and is marked by a deep abrupt sinus in the anterior margin
of the peristome—a feature not known in that species.
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CEPHALOPODA.

ORTHOCERAS Breyn.

Grthoceras simulator.

Plate 27, Figs. 11, 12.

Orthoceras simulator Hai/l. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-

tion of pi. 27, figs. 11, 12. 1876.

Shell cylindrical, gradually enlarging, siphuncle subcentral;

septa distant from each other about one-fourth »of the dia-

meter of the shell— from three to four in the space of 14

millimetres.

Surface finely striated transversely.

The diameter of the largest specimen observed is 25 milli-

metres.

The specimens are frequently flattened and in very bad con-
dition, the shell being entirely destroyed, and usually the
septa are obliterated.

TROCHOCERAS Barrande Hall.

Trochoceras Waldronense.

Plate 27, Figs. 13-15.

Trochoceras Waldronensis Hai/l. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Ex-
planation of pi. 27, figs. 13-15. 1876.

Shell dextral, making about two volutions ; spire depressed,

volutions slightly flattened ; section subelliptical
;
gradually

expanding, and the outer chamber continued in a more direct

line ; siphuncle excentric, nearer to the concave dorsal margin
;

septa moderately convex.

Surface marked by strong annulations, which are oblique

and abruptly curved backward on the convexo-ventral side,

very gradually increasing in distance from each other, to the
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outer chambers, beyond which the shell is marked by gentle

undulations or lines of growth ; the space between the ambula-

tions regularly concave. In well-preserved specimens (seldom

in others) there are finer surface-markings consisting of

longitudinal strise of which there are five in the space of one

millimetre ; these are crossed by finer concentric strise.

This species differs from any known form in the Niagara
group, by its more slender and gradually enlarging volutions.
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ANNELIDA.

SPIRORBIS Lamarck.

Spikorbis INORNATUS.

Plate 31, Figs. 14, 15.

Spirorbis inornatus Hall. Trans. Alb. lust., vol. iv, p. 224. Abstract, p. 30;

May, 1863; including; Spirorbis ? flexuosus Hall. Trans. Alb. Inst., vol. iv,

p. 224. Abstract, p. 30; May, 1863.

Convolute, discoid, adhering, deeply depressed or umbili-

cate, consisting of about two volutions, the outer one robust,

transverse diameter the greater, margin subangular.

Surface smooth or with lines of growth which on the

exposed edge of the volution sometimes become slight ridges.

The specimens of this species are comparatively numerous,
but the greater part are without distinctive surface-markings,
or incomplete in their volutions.

In a single specimen before me, the tube, after making about
one volution and a half in contact, becomes free, assuming a
sinuate or spiral direction, extending about two mm. from
the point of divergence, and somewhat rapidly enlarging to

the outer extremity, which is imperfect; in other respects
this form has the character of Spirorbis inornatus. A simi-

lar feature has already been illustrated in Spirorbis laxus of
the Lower Helderberg group (Pal. N. Y., vol. iii, page 349,

plate 54, fig. 18).

The original specimens described as Spirorbis f flexuosus
are not now accessible, but it is presumed that they were simi-

lar to the one referred to, with the outer volution becoming
free and continuing in a sinuate or direct line, and are prob-
ably not distinct from S. inornatus.
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CORNULITES Schloiheim.

Coxchicolites Nicholson.

Optox

i

a Nicholson.

CORXTTLITES PEOPRIUS.

Plate 31, Figs. 1-13.

Corindites proprius Hall. Doc. Edit. 28th Rep. St. Mus. Xat. Hist. Explanation

of pi. 31, figs. 1-13. 1876.

Elongate-tubular, obconical or trumpet-shaped bodies, rap-

idly enlarging toward the aperture which is campanulate with

the margins always imperfect. Surface in the young usually

sharply annulated and longitudinally striated; the section

subcircular, a little flattened on the adhering side.

These bodies in their young state are parasitic (adhering to

other organic bodies), occurring as slender tubes which are
more or less curved or undulating, and rarely straight for a
considerable portion of their length ; the apices, when entire,

are abruptly curved, often making half a volution or more
;

growing singly or in groups of two or more (as shown in fig-

ures 1-3, pi. 31,) and conforming to the contour of the surface
to which they are attached for a varying distance of 10 to 20
mm. or more, and then becoming free, either by extending in

a direct line and rising above the surface, or growing beyond
the limits of the object to which the germ was attached, and
continuing their growth ; or becoming separated, leave the
adhering basal portion, which is always imperfect or broken
at the margins of the open extremity.

This is the prevailing, and almost universal condition of
these bodies in their earlier stages of growth. The minute
apex finally becomes solid, is absorbed, or otherwise dis-

appears ; the remaining tubular portion gradually loses its

evenly annulated character in the progress of growth, the
substance of the tube becomes thickened, the rings broader,
less defined or obsolescent, merging into a generally undulat-
ing or subimbricating surface, which is marked by numerous
thin irregular annulating ridges, sharply crenulated by the
longitudinal striae. In this condition the lower or early por-
tions of the fossil are rarely preserved, the lower extremity
being usually broken or sometimes cicatrized, having become
free from the original attachment and continuing as an inde-

pendent body in the form of a straight, trumpet-shaped tube.

Many of them, however, still adhere to the original surface
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till they have acquired a large size (depending in some degree
upon the nature and extent of the surface to which they are

attached), as shown in fig. 5 of plate 31 ; the lower extremity
has here become thickened, and the annulated character
obsolete.

The annulations, so well defined in the younger stages of

growth, affect the interior of the tube, which is enlarged at

these points ; and from the interannular spaces, there are thin

lamellae projecting into the interior, and for some distance

across the cavity of the tube. In some phases of wearing or

decortication, these lamellae give a partially septate character
to the fossil ; and it is due to the same cause that we have the

annulated casts of the interiors, where the sharp constrictions

mark the place of these projecting lamellae.* The same fea-

ture occurs in all the species, and where the small parasitic

tubes become worn down they present a septate appearance.
In the young state, the annulations and the interior pro-

jecting lamellae are alternate and corresponding in number
;

but as the exterior becomes thickened and its growth irregu-

lar, the interior continues essentially uniform, and the pro-

jecting lamellar septa maintain much regularity in their

occurrence. The thickening of the walls, and the irregularity

of growth, is confined to the exterior, while the cavity of
habitation maintains a regularly increasing size, very rarely

encroached upon by the cellular tissue.

The interior structure of the walls is vesicular, but these
walls vary greatly in thickness in specimens externally of

the same size, as maybe seen by comparing figures 9 and 10 of
plate 31. Even the smaller parasitic tubes, like those of fig-

ures 1, 2 and 3, show a vesicular wall structure, although this

is often limited to one or two ranges of vesicles ; and the
same is sometimes true of the larger specimens, as shown in

figure 10, and in figure 11, where the wall on one side is thin
and nearly or entirely destitute of cellular tissue. This tex-

ture is not only variable in extent, but also in the form of the
vesicles (as shown in figures 12 and 13), and it sometimes so

far invades the interior wall as partially to obliterate the evi-

dence of annulations, as in the specimen figure 13, where this

cellular tissue has formed upon the inner face of the tube.

Since this fossil occurs in such different phases (the prevail-

ing one of which is shown in figures 1-3, and another in fig-

ures 4-7,) the identity is not readily observed ; but a study and
comparison of a large number of specimens has left no doubt
of their identity ; the different forms being simply the dif-

* Illustrations of this feature are given in Murchison's Silurian System, plate 2G,

where both the casts and the interior of the tube are shown. Also in Pal. N. Y.,
vol. ii, plates 28 and 85 (this latter supplementary plate is erroneously numbered
83 in some of the copies), where casts and partial casts of a species are illustrated.
In Pal. N. Y., vol. i, page 92, I have mentioned the septate character of the tubes
of a species which I had referred with doubt to Tentaculites.



184 Twenty-eighth Report on the State Museum.

ferent stages of growth of the animal, which in its young
state is parasitic, becoming free above and rapidly increasing
in size in its later stages.

This manifestation of development, here illustrated, cor-

responds in all respects with the figures given by Sir R. I.

Murchison in his Silurian System, as cited in a previous note,

except that we do not possess casts of the interior, which are
there illustrated in a very beautiful manner. Similar casts of
another species are illustrated on plate 28, figs. 12, a. c. d. e.,

Pal. N. Y., vol. ii. The Waldron specimens, in their young
condition, closely resemble those from Dudley in England,
as they occur attached to the shells of Pentamerus and
Meristella.
The similarity of Cornulites, in its young state, with Ten-

tactjlites, has led to the reference of these bodies to the
latter genus, and in some of their phases it is not easy to

make the distinction.* The Tentaculites in all stages of

growth, so far as we know, have been free floating shells ; but
Cornulites is always parasitic in its young state at least, and
may either become free or remain attached throughout its

existence. Some of the forms heretofore known as Tenta-
culites in rocks of the Hudson River group in the western
States, and possessing all the external characters of that genus,
have also the vesicular texture belonging to Cornulites

;

and a more critical study of some of the species has shown
them to be parasitic and gregarious in their earlier stages
of growth. I have long known that Tentaculites flexuosus
(Pal. IS". Y., vol. i,) is a Cornulites, and these facts have in-

duced me to review some other species published as Tentacu-
lites.

Tentaculitesflexuosus, ut cit. will therefore be placed under
Cornulites= C. flexuosus, a species growing singly or in

groups, as illustrated in the original figures, Pal. JV. Z"., vol.

i, pi. 29, and of which we know nothing regarding its later

stages, corresponding to the larger growth of C. proprius.
The figure described in the same volume, page 284, pi. 78, is

apparently a distinct species ; and the specimens from west-
ern localities, considered identical with that from the Hudson
river group of New York, have since been described under
other names.
The form described as Cornulites flexuosus (Pal. N. Y.,

vol. ii, p. 98, pi. 28,) is a true Cornulites, the specimen 12a
retaining a portion of the test, but preserving no distinct exter-

ior annulations, while the other figures are casts of the inter-

ior. Since the specific name flexuosus is preoccupied, I pro-
pose the name Cornulites Clintoni.

* See illustrations Pal. N. Y., vol. v, part ii, plate 115.
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This species is allied to the C. arcuatus of Conrad, from the
Niagara limestone of New York, in which the annihilations of
the cast are more rounded, and the shell more rapidly tapering.*
An examination of the original specimens of T. distans,

of the Clinton group, proves it to be a Coencjlites, and it

will therefore be indicated as Cornulites distans.

*Jour. Acad. Nat. Sci. Phil., vol. viii, p. 276, pi. 17, fig. 8.
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CEUSTACEA.

LEPERDITIA Roualt

Leperditia faba.

Plate 32, Figs. 1-3.

Leperditia faba Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explanation of

pi. 32, figs. 1-3. 1876.

Form subovate, gibbous, greatest convexity just anterior

to the middle ; binge-line straight and equaling two-thirds the

length of the shell ; width of the shell equal to three-fifths of

the length ; valves subequal, the left valve the larger and over-

lapping at the base
;
posterior end rounded, narrower than

the anterior ; base broadly and regularly rounded in outline,

the line of junction of the two valves being slightly arcuate

laterally.

Surface apparently smooth.

BEYRICHIA McCoy.

Beyrichia granulosa.

Plate 32, Fig. 4.

Beyrichia granulosa Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-

tion of pi. 32, fig. 4. 1876.

Form broadly semioval ; dorsal side straight ; anterior and
posterior lobe unequal ; the ventral, anterior and posterior

sides bordered b}^ a broad flattened rim ; subcentral node
ovate, extending three-fifths the width of the test, and about

one-fourth as wide as the length of the shell.

Surface finely tuberculate.
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CALYMENE Brongniart.

Calymene Niagarensis.

Plate 32, Figs. 8-15.

Calymene Niagarensis Hall. Geol. N. Y. Surv. 4th Geolog. Dist., p. 101, fig. 3,

and p. 102. 1843.

Calymene Blumenbachii var. Niagarensis Hall. Pal. N. Y., vol.]ii, p. 307, pi. 67,

figs. 11 and 12. 1852.

Calymene Niagarensis Hall. 20th Rep. St. Cab. Nat. Hist., p. 400; Rev. Edit., p.

425. For synonymy of the species, see Pal. N. Y., vol. ii. p. 307.

This species is the most abundant form among the trilobites

of .the Waldron locality. The specimens present no modifi-
cation of characters from those in the Niagara shale of New
York, although they are usually of larger size. A large pro-
portion of the individuals in the earlier collections, are
fragmentary, having been macerated upon the sea bottom be-
fore they were covered by the sediments. In the collections

recently made are several individuals which preserve all the
parts entire.

This species is associated with Cyphaspis, Homalonotus,
Illjenus, Liohas and Dalmanites.

HOMALONOTUS Konig.

Homalonotus delphinocephalug [Green).

Plate 32, Figs. 17, 18.

Trimerus delphinocephalus Green. Monograph of Trilobites, p. 82, pi. 1, fig. 1.

1832. For synonymy and other references, see Pal. N. Y., vol. ii, p. 309.

This species occurs at the Waldron locality, mostly in a
fragmentary condition. One specimen preserving the head
and thorax nearly entire has been observed. Exclusive of this
specimen, the species is only represented by fragments of the
cephalic and caudal shields. These portions of the fossil bear
all the characteristic marks of identity with those from the
Niagara shale in New York.
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CYPHASPIS Burmeister.

Cyphaspis Christyi.

Plate 32, Figs. 5-7.

Cyphaspis Christyi Hall. Trans. Alb. Inst., vol. iv, p. 220. Abstraot, p. 26;

May, 1863.

General form of body elongate-oval, the length nearly twice

the greatest width of the thorax.

Head semioval, the posterior margin slightly concave,

highly elevated in the middle, bounded by a proportionally

strong thickened rim, the posterior angles being prolonged

into slender spines reaching to the sixth or seventh thoracic

segment, and slightly divergent. Glabella small, broad-ovate,

rounded in front and truncate behind, about half the length

of the head, greatest width anterior to the middle; surface

convex, very prominent behind, some specimens showing
faint indications of a pair of short oblique furrows anterior

to the middle ; near the base on each side a small ovate node

separated from the glabella by a distinct furrow ; longitudinal

furrows moderately deep. Eyes small, very prominent and
rounded, situated about one-third the length of the head from
the posterior margin ; distance from center to center equal to

the length of the head forward of the occipital furrow ; the

surface smooth. Occipital ring narrow, the furrow well

marked, becoming less distinct toward the posterior cheek

furrows. Cheeks not prominent except anteriorly.

Thorax with twelve segments, highly convex, deeply lobed,

lobes nearly equal in the anterior portion ; the axial lobe more
rapidly tapering posteriorly than the lateral ones, its annula-

tions curved forward in the middle ; lateral segments curved

a little backward, the extremities obtusely rounded, some-

what abruptly bent a little nearer the axial extremity, caus-

ing an angular ridge along each lateral lobe ; each segment

marked by a strong longitudinal furrow nearer the anterior

margin.

Pygidium small, subsemicircular, a little arched forward on
the anterior border ; axial lobe extending a little more than

two-thirds the length of the pygidium, rounded at the extrem-

ity and marked by one distinct and one indistinct annulation,
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as also in the lateral lobes. Surface marked by small scattered

pustules, most distinct on the cheeks and segments of the

axial lobe.

Length of an ordinary specimen 17 mm. ;. greatest width of

thorax a little more than 8 mm. ; length of head, 6 mm. •

length of pygidium 2 mm.

This species differs from all others described, in the elongate
form of the head and in the proportions of the body.

ILLiENUS Dolman.

Ill^enus armatus ?

Plate 32, Figs. 19, 20.

Elcenus armatus Hall. 20th Rept. St. Cab. Nat. Hist., p. 320, pi. 22, figs. 1-3.

1867. Rev. Edit., pp. 418, 433. [1870.]

lllcenus Barriensis [Murch.] Hall. Trans. Alb. Inst., vol. iv, p. 227. Abstract,

p. 33; May, 1863.

The specimens of Ill^enus occurring in this locality are all

fragmentary, and so imperfect that no satisfactory identifica-

tion can be made. The form of the pygidium is like I.

armatus. The head is more extended in front than in that
species from Wisconsin, but this may be due in some degree
to the compression which has flattened the specimens. One
specimen retaining the movable cheek, with its posterior ex-
tension, has been observed, leaving little doubt as to the ident-

ity of the species.

CERAURUS Green.

Cheirurus Beyrich.

Ceraurtjs (Cheirurus) Niagarensis.

Plate 32, Fig. 16.

Compare Cheirurus insignis Beyrich. Ub. Bohm. Tril., p. 12, fig. 1.

Compare Cheirurus insignis Baerande. Syst. Sil. Cent. Boheme, p. 782, pi. 41.

Compare Cheirurus insignis Cokda. Proql., p 133, pi. vi, fig. 70.

Ceraurus insignis Hall. Pal. N. Y., vol. ii, pp. 300, 306, pi. 67, figs. 9, 10. 1862.

Ceraurus insignis Hall . 20th Rep. St. Cab. Nat. Hist., p. 335. 1867.

Ceraurus Niagarensis Hall. 20th Rep. St. Cab. Nat. Hist., Rev, Edit., p. 427,

pi. 21, figs. 10, 11. [1870.]

Sphcerexochus Romingeri ? Hall. Doc. Edit. 28th Rep. St. Mus. Nat. -Hist. Ex-
planation of pi. 32, fig. 16. (Erroneous reference.)
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Ceraurus bimucronatus ? (Murchison) Roemer. Silur. Fauna Westl. Tenn.,

S. 80, T. V. fig. 19; not Cheirurus bimucronatus Murchison. SiluriaFoss. 64;

fig. 4, pi. 3, fig. 5; and pi. 19, figs. 10, 11.

Compare Cheirurus pauper Barrande. Syst. Sil. Cent. Boherne, p. 800, pi. 41, fig.

41.

Compare Cheirurus obtusatus (Corda) Barrande. Syst. Sil. Cent. Boheme, p.

786, pi. 41, figs. 14-16.

This species, so far as known, is only represented by frag-

ments of the cephalic shields found in JN~ew York, Wisconsin,
Tennessee and Indiana, and nearly perfect specimens of the
pygidia, also found at Waldron, Indiana. With the material
now at hand, a more exact and satisfactory comparison can be
made with various European species.

The only European species with a single obtuse node at

the extremity of the pygidium are C. insignis Beyrich, C.

pauper Barr., and C. obtusatus Corda ; the other allied

species have the extremity variously mucronate or emargin-
ate. These species also all agree in the comparatively slender
sharp spines on the lateral margins.
The pygidia found at Waldron may be described as follows :

i Pygidium longitudinally subelliptical, very slightly convex,

axis prominent in front, diminishing very rapidly in size and
elevation toward the posterior end^coxaposed of three promi-

nent annulations, and a flat, rounded node extending beyond
the margin, with two small circular depressions at the base

near the third segment, probably indicating a rudimentary

fourth segment. Lateral lobes composed of three pairs of

segments, having a very short, deep furrow at the base of

each segment ; produced into three broad, flat, subtriangular

curved spines, notched at the base on the anterior margin, ex-

tending outward and curving abruptly backward, concave

to the axis. Surface granulose.

Surface of the glabella covered with small crateriform pus-

tules. The fixed cheek is finely granulose, with small, irregu -

lar circular depressions.

From the above it will be seen that the separation first

made in the revised edition of the 20th Rept. St. Cab., was
necessary, and that it constitutes a distinct species.
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Note on the Genus Dalmanites and Odontocephalus.

Cryph^eus Green. 1837.

Odontocephalus Qonrad. 1840.

Dalmania and Dalmanites Emmrich. 1845.

Odontochile Corda. 1847.*

The genus Dalmania or Dalmanites of Emmrich has been

generally adopted by European and American authors, over-

looking the fact that Green, in 1837, proposed the name
Crypeleus, and Conrad, in 1840, proposed the name Odon-
tocephalus for forms now included under Emmrich' sgenus-
The typical_s&ssjes of Conrad's genus was the Asaphus selen.

urus of Eaton, described in 1832.

In 1835, Green, in the supplement to his Monograph of the
North American Trilobites, described the head of a Trilobite
under the name of Oalymene odontocephala,\ from the denti-
culate character of the anterior margin of the buckler or
cephalic shield. This species of Green was identified among
the collections from the upper limestones of the Helderberg
and Schoharie, and in 1840 Mr. Conrad discovered an entire
specimen which had been collected at Auburn, N. Y. This
specimen proved that the Asaphus selenurus, Eaton, of which
only the caudal shield had been heretofore known, and Oaly-
mene odontocephala of Green, described from the head alone,
were one and the same species, and he proposed the generic
name of Odontocephalus, and Odontoeephalus selenurus
as the typical species4
The name Odontocephalus has, therefore, priority over

Dalmania by five years in time, and while, although natural-
ists would prefer to retain the use of the name Dalmania or
Dalmanites, (the former being also used for a genus of dipter-v
ous insects,) it becomes a question whether a just interpreta-
tion of the rule of priority would not require the adoption of
the name Odontocephalus. While aware of the fact that
Mr. Conrad had thus described the Asaphus selenurus of
Eaton, the writer has in former publications adopted the name
Dalmania or Dalmanites, without considering the question of
dates.

* The generic name Cryph^eus, proposed by Green in 1837, was already pre-
occupied for a genus of Coleoptera in 1833, and the name Odontochile had also

been given to a genus of Coleopterous insects in 1834.

+ Cast No. 36 of Green's series of casts of Trilobites.

* Third An. Report Pal. Dept. N. Y. Geol. Survey. 1840.
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The distinguishing features of the genus Ckyph^etts of
Green (1837), are, according to its author, the fimbriate caudal
shield, of which he remarks :

'

' The second series of ribs,

which proceed beyond the costal arches of the Cryphseus,
we suppose will distinguish it from every other described
genus." He remarks that "a very slight obliteration" of
these parts " would give them all the characters of a Caly-
mene " =Phacops.

In considering the question of generic identity, however,
it should not be forgotten that the typical forms of the genus
Dalmanites, which are similar to the Magara and lower
Helderberg species, have never shown the denticulated anterior
border or fimbriated pygidium. The genus was originally
characterized as having many annulations in the axis of the
pygidium, but farther investigation has included forms with
few annulations. The Odontocephaltts, in its typical form,
is characterized by the denticulate border and a pygidium
with few annulations in the axis. Similar characteristics mark
the other allied species, so far as known.
Whatever may be the real value or importance of these

structural modifications, it is interesting to find their manifes-
tation coincident with the change or succession of the geolog-
ical formations. The lowest forms, geologically, have simple
phacopidean heads— (the posterior angles not produced) with
pygidia which are acute or subacute posteriorly and have
numerous annulations in the axis. In the next phase these
forms of the group have the posterior angles of the buckler
prolonged into spinform extensions, and the caudal extrem-
ity very acute or extended into a more or less elongate spine.

A still farther modification occurs in the next horizon where
the posterior angles of the buckler are extremely prolonged,
the caudal extremity extended into a long spine, and the an-

terior border of the head produced into a simple or bifurcate,

or sometimes tridentate process. In the next geological period,

we find the forms of this group having the posterior angles
of the buckler either moderately or extremely prolonged, the
caudal extremity truncate or emarginate (concave) and
produced on each side posteriorly into a short spine (or some-
times with an accessary spine), on each side, and the extremi-
ties of the caudal ribs spiniferous. The anterior margin of

the buckler is rounded or slightly produced and denticulate,

either in the front alone or upon the entire border.
In the next stage the anterior margin of the buckler is

rounded and simple, the posterior angles more or less pro-

longed into spiniform extensions, and the caudal extremity
fimbriate with rounded or more or less flattened spiniform
processes ; of these there are five on each side of the axial
extremity, which is likewise produced into a short flattened

spine.
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These extravagant forms of Dalmanites or Odotoceph-
alus, in the last two geological stages, are associated with
the staid and almost unvarying Phacops which begins and
ends its existence in the "three latest named geological
periods. * * *

For the present I propose to recognize the following species

as Dalmanites, until it shall be determined whether the
forms possessing the characters of the genus Odontocepha-
lus may be properly distinguishable as a separate group.

Dalmanites vigilans.

Plate 33, Figs. 1-4.

Dalmanites vigilans Hall. Rep. Prog. G-eol. Surv. Wis., p. 57. 1861.

Dalmania vigilans Hall. 20th Rep. St. Cab. Nat. Hist., p. 335, pi. 21, figs. 16-18.

Rev. Edit., p. 426.

Dalmania vigilans Hall. Doc. Edit. 28th Rep. St. Mus. Nat. Hist. Explana-
tion of pi. 33, figs. 1-4. 1876.

General form of body broadly ovate, greatest breadth across

the posterior part of the cephalic shield.

Head convex, semi-elliptical, breadth about twice as great

as the length (exclusive of the frontal projection) ; border ex-

tended in front into a triangular, sometimes truncate, process,

the base of which is little less than one-half as wide as the

width of the anterior portion of the glabella ; in older indi-

viduals this projection becomes more obtuse and sometimes

rounded ; lateral borders broad, flattened, separated from the

cheeks by a distinct groove, produced posteriorly into long,

slender parallel spines, which do not extend beyond the gen-

eral outline, and are continued as far as the extremities of the

fifth thoracic segment. Glabella large, depressed-convex, wid-

ening in front to twice its width at the posterior margin, divided

into lobes by three pairs of transverse furrows exclusive of

the occipital furrow, which is distinct and continuous ; the

two posterior furrows distinct at the sides, but not extending

entirely across the glabella except in a faint depression ; the

anterior furrows deep, very distinct, situated a little ante-

rior to the eyes, extending each about one-third across the

glabella and giving to the frontal lobe a transversely ellipti-

cal outline ; occipital ring narrow, ornamented in the middle

by a single, short, sharp spine. Eyes very prominent, short

reniform, containing about thirty-five vertical ranges of lenses,

19
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the middle ranges having nine each. Palpebral lobe depressed,

giving great prominence to the rim of the eye. Cheeks small,

prominent on the anterior portion, marked near the posterior

border by a deep groove—the continuation of the occipital

furrow ; margin broad and flat.

Thorax with the axial lobe depressed-convex, widest at the

sixth segment, its greatest width more than two-thirds that of

the lateral lobe. The articulations curve forward in the mid-

dle and at their junction with the lateral lobes, near the ex-

tremities they are bent suddenly backward, terminating in a

sharp point. Articulations of the lateral lobes traversed by
a deep longitudinal furrow extending from the middle lobe to

the abrupt curve near their extremities.

Pygidium somewhat elongate-triangular, extended posteri-

orly into an acute spine ; central lobe or axis marked by ten or

twelve narrow annulations ; the lateral lobes less prominently

marked by ten flattened ribs, which are traversed by a deep
furrow, and terminate in a narrow border ; the two posterior

pairs of ribs are directed obliquely backward.

Surface of the head, except the anterior and lateral border,

covered with small irregular pustules, the border being finely

granulose. The remainder of the body is granulose, with

occasionally small pustules on the axial lobe of the thorax.

The Waldron specimens of this species were identified with
specimens from Wisconsin, which formed the basis of the
original description. The only important differences noticed,
are the lesser prolongation of the anterior process ; the head
is not so regularly semi- elliptical, but is more angular on the
posterior side ; the pygidium is somewhat more elongate and
more acutely terminated. The species was originally de-
scribed from specimens of the buckler and pygidia. In the
recent collections from Waldron, there are several specimens
retaining the thorax nearly entire, and from these the descrip-
tion of the species has been completed.
Compared with D. verrucosus, the head is proportionally

narrower, the postero-lateral spines longer and less diverging

;

the pygidium is narrower and more elongate, and the surface
is not so stronglycovered with pustules. It somewhat resem-
bles D. limulurus of the Niagara formation of New York,
but differs in the proportionally larger glabella, the larger and
more prominent eyes, and the extension of the anterior bor-
der.

Specimens of this form have proved comparatively rare in

the collections thus far made at Waldron.
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Dalmanites verrucosus.

Plate 33, Figs. 5-17; PI. 34, Figs. 13-15.

Dalmatna verrucosa Hall. Trans. Alb. Inst., vol. iv, p. 218. Abstract, p. 24;

May, 1863.

General form elongate-ovate, the greatest breadth across

the posterior part of the cephalic shield.

Head semicircular, or, including the lateral spines which

reach to the base of the fifth thoracic segment, broad crescenti-

form, the anterior margin produced in front of the glabella,

forming a semicircular projecting border about one-seventh as

wide as the greatest width of the glabella. Glabella convex,

not very prominent, the greatest breadth about equal to the

length forward of the occipital furrow. Anterior lobe trans-

versely oval, about twice as wide as the posterior lobe, sepa-

rated from the rest by a pair of rather deep, obliquely trans-

verse furrows, which extend about four-fifths across the glab-

ella. Posterior and middle furrows short, but deeply marked,
not extending to the margins of the glabella. Occipital furrow

narrow and shallow, more deeply marked in its continuation

in the cheek furrows. Eyes large, prominent, having in their

greatest elevation, nine or ten ranges of lenses, and thirty-five

ranges in the other direction. Palpebral lobe depressed,

giving great prominence to the rim of the eye. Lobes of the

cheeks rather prominent : marginal rim broad, the lateral por-

tions having a rounded, undefined ridge near the inner border.

Thorax with the axial lobe depressed-convex, widest at the

fourth and fifth segments, its greatest width not exceeding

two-thirds that of the lateral lobe ; the articulations curve

forward in the middle and at their junction with the lateral

lobes ; articulations of the lateral lobes marked by a deep
longitudinal furrow which commences at the juncture of the

anterior margin with the axial lobe, and is directed back-
ward, leaving the lower portion of the articulation about
one third of the whole width at the middle of the length, and
again runs out on the upper margin, at the point where the

articulation is bent abruptly backward.

Pygidium broadly triangular, the anterior lateral angles

rounded and the lateral borders convex ; axial lobe regularly

tapering posteriorly, marked by thirteen annulations which
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gradually decrease in size posteriorly, and terminate in a

slender spine about half as long as the caudal plate. The
lateral lobe has ten articulations, eight of which are divided

by a longitudinal furrow ; the last two are simple, and all be-

come obsolete just within the margin.

Surface of the head, except the anterior and lateral borders,

covered with small, somewhat pointed pustules, the border

having only a finely granulose texture. Occipital and axial

rings of the thorax and pygidium each marked with seven

small spiniform pustules, the central one the longest ; those

of the pygidium become closely crowded in the posterior por-

tion ; there are sometimes two or more additional smaller

pustules on the stronger rings of the thorax.

Length of a medium-sized specimen (exclusive of the cau-

dal spine) 80 mm.
;
greatest width of the head somewhat more

than 50 mm. ; length of the head from the occipital ring 15

mm.
;
greatest width of thorax 48 mm. ; width of axial lobe

13 mm. ; length of pygidium (exclusive of the spine) 28 mm.

;

greatest width of pygidium 48 mm. Some of the large ceph-

alic shields have a width of from 80 to 100 mm.

The heads of this species, in a tolerably good state of pre-

servation, are very common ; the remainder of the body being
mostly found in a fragmentary condition.

Dalmanites bicoknis.

Plate 33, Fig. 18.

Dalmania bicornis Hall. Doc. Edit. 28th Rept. St. Mus. Nat. Hist. Expla-

nation of pi. 33, fig. 18. 1876.

This species is indicated from the occurrence of an incom-
plete border of the buckler, which preserves a strong bifurcat-

ory anterior process— a feature sufficiently characteristic to

distinguish it from any trilobite of the Niagara formation
yet known to us. The form bears much general resem-
blance to D. nasutus of the Lower Helderberg formation,
which has a much larger bifurcating anterior process, and in

which the anterior lobe of the glabella is projected forward
beyond the line of general contour of the cephalic shield.
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LICHAS Dalman.

LlCHAS BREVICEPS.

Plate 34, Figs. 1-7.

Lichas breviceps Hall. Trans. Alb. Inst., vol. iv, p. 222. Abstract, p. 28; May,
1863.

Not Lichas breviceps ? Hall. 20th Rep. St. Cab. Nat. Hist., pp. 334, 377, pi. 21,

figs. 12-14. Rev. Edit., p. 424.

Head broad and short, somewhat crescentiform, projecting

in front and prominent in the middle, the length about one-

third as great as the width, posterior angles directed back-

ward in short obtuse spines. Glabella very convex, wider

than long, rounded in front, distinctly divided into three lobes,

two lateral and one central, the central lobe narrower behind

and rapidly expanding in front, the lateral lobes reniform and
about as wide as the posterior part of the central or anterior

lobe, commencing forward of the eye and reaching to the occi-

pital furrow. Eyes very prominent, reniform, very convex on
the visual surface, having the appearacce of the eyes in II-

ljenus. Anterior border of the head very narrow in front of

the glabella, being only a rounded rim. Cheeks flat or slightly

concave, with a prominently rounded ridge just beneath the

eye. Occipital ring prominent ; furrow deep, becoming very

faint in its extension into the cheek furrows. Surface of the

head marked by fine scabrous pustules.

A portion of the thorax connected with a pygidium pre-

serves the remains of ten articulations, in one of the lateral

lobes and on a part of the axial lobe. The axial lobe is

wider in the middle than at its junction with the head, and
from the seventh articulation gradually tapers to the pygidium.

The lateral lobe is a little more than two-thirds as wide as

the axial lobe in its greatest width ; the articulations are

somewhat abruptly turned backward toward their extremi-

ties, which are closely arranged and in contact, except the last

one, between which and the first segment of the pygidium is

a narrow free space.

The separated pygidia present the following characters :

General form semi-elliptical, a little rounded on the anterior

border ; axial lobe broad and strong, very prominent in the

anterior part, rapidly narrowing and becoming low in the



198 'Twenty-eighth Eeport on the State Museum.

middle and again widening posteriorly ; its width at the an-

terior margin being about one-third as great as the whole

width of the tail ; a single anterior annulation. Lateral lobe

with three segments on each side, and each marked by a broad,

shallow, longitudinal furrow ; at the posterior side of the two
anterior ones, the margin of the shield is slightly indented,

below this it is entire, with a regularly curved outline ; the

two anterior segments are curved a little backward and their

extremities free, while the third one is curved first outward
and then downward, uniting with the depressed axial lobe.

The enfolding of the crust on the lower side extends upward
about three-fifths of the length of the tail, and is strongly but

distantly lamellose-striate.

Exterior surface marked by pustules of moderate size, and
a few short hollow spines.

It resembles L. (Platynotus) Trentonensis as recognized in

the blue shales of the Hudson river group of Cincinnati, in

the prominent eyes ; but the head is much shorter in propor-
tion to its width, and the tail is broader and more nearly
straight on the anterior margin.

Lichas Boltoni (Bigsby) var. occtdentalis.

Plate 34, Figs. 8-11.

Lichas Boltoni var. occidentalis Hall. Trans. Alb. Inst., vol. iv, p. 223. Ab-
stract, p. 29 ; May, 1863.

For citations, see Pal. N. Y., vol. ii, p. 311. 1852.

This form is known almost entirety from the pygidia, most
of the specimens being in an imperfect condition. The mid-
dle lobe of the pygiclium is short and the articulations are

more prolonged than in the usual forms of L. Boltoni in the
Niagara shales of New York. This character, however, is

subject to some variation, even among collections from the
same locality, as may be seen by comparing the figure on plate

69 with lg on plate 70 of vol. ii, Pal. N. Y.
A specimen of the right cheek indicates that the head was

longer and more curved on the posterior margin.
In some of the New York specimens, the anterior border in

front of the glabella is produced into abroad subnasute exten-
sion, and a single fragment, of what appears to be a similar

but more extreme anterior prolongation of the head, has been
found at Waldron (figure 12 of plate 34). Should this be
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proved to belong to the form represented in figures 8, 9 and
10, the difference between the New York and western speci-

mens would be still more marked. The individuals reached a
large size, as is shown by a fragment of one of the thoracic

segments, having a width of nearly 120 mm.

Lichas sp. f

Plate 34, Fig. 12.

The fragment figured is apparently the frontal extension of

the border of the glabella of a species of Lichas, correspond-
ing to what is shown in figure la of plate 70, vol. ii, Pal. N. Y.
It is probable that this belongs to the form of which the
pygidia are represented in figures 8, 9 and 10, of the same
plate.

Lichas emarginatus n. sp.

Lichas breviceps ? Hall. 20th Rep. St. Cab. Nat. Hist., p. 334, pi. 21, figs. 12-14.

1867. Rev. Edit., p. 424. [1870.]

A comparison of this form with L. breviceps shows that the
lateral lobes of the glabella are larger, and the eye tubercle
smaller. The axial lobe of the pygidium is more prominent
and longer, marked by four annulations in the anterior por-
tion, and is gradually narrowed posteriorly, having a dis-

tinct conical form, with no expansion into the posterior border
as in L. breviceps.The lateral lobes have the articulations more
prolonged and bent more directly backward. The pygidium
is also emarginate behind, while in L. breviceps from Wal-
dron it is continuous.

It becomes necessary, therefore, to propose a name for the
Wisconsin specimens which have been referred to L. brevi-

ceps f .

This species may be compared with L. scabra of Beyrich,
and L. avis of Barrande, but the lateral articulations of the
pygidium are much shorter in this species.
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PLATE III.

Receptaculites subturbinatus Hall

Page 103.

Fig. 1. Lateral view of a specimen enlarged to two diameters.

Fig. 2. A further enlargement of the surface, showing the form of the cells.

Fig. 3. An enlarged summit view of another specimen.

ASTYLOSPONGIA PR.EMORSA GoldfuSS.

Page 103.
ja/

Figs. 4, 5. Lateral and summit views of a specimen of medium size.

Fig. 6. View of the upper side of a more deeply lobed specimen.

Figs. 7, 8. Upper and lateral views of a very perfectly formed specimen, en-

larged two diameters.

Figs. 9, 11. Vertical sections of two specimens showing structure, enlarged to

two diameters. The dark spots in the center are filled with pyri-

tous matter, and are not cavities.

Fig. 10. Horizontal section of another specimen, enlarged two diameters.

Fig. 14. A crushed and imperfect specimen, showing the radiating fibrous-like

character of the substance (enlarged).

>wT
ASTYLOSPONGIA PR^IMORSA Var. XTTXMOSCHATA 71. VCLT.

Page 104.

Figs. 12, 13. Lateral and summit views of a specimen, showing the difference in

the form and lobation of the surface from typical A. prmmarsa.

ASTYLOSPONGIA (PaL^OMA^ON) BURSA Hall.

Page 105.

Figs. 15, 16. Lateral and profile views of a crushed specimen, showing the

characters of the species.
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PLATE IV.

Favosites spixgerus Hall.

Page 108.

Figs. 1, 2. Upper and lateral views of a specimen of the usual character.

Fig. 3. Vertical section of a similar specimen, showing the divergence of the

cells and the distant entire diaphragms.

Fig. 4. Vertical section of a specimen with larger cells.

Fig. 5. An enlarged oblique view of a portion of the surface, showing the

irregular cells and the spiniform projection at the angles.

Favosites Forbesi var. occidextalis n. var.

Page 108.

Fig. 6. An irregularly hemispherical specimen, showing small cells with a few

of somewhat larger size.

Figs. 7, 8. Turbinate forms with large irregular cells, the lower part covered by

the epitheca.

Fig. 9. The upper side of a large irregular specimen.

Fig. 10. Lateral view of a large broadly turbinate specimen, having the lower

part covered by the epitheca and showing in the upper part an

irregular distribution of large and small angular cells.

Fig. 11. A vertical section of a specimen similar to fig. 8, showing the closely

arranged diaphragms.

Fig. 12. An enlarged transverse section, showing the thick vertical walls.

Fig. 13. Enlarged vertical section showing the thick walls and large mural

pores.

Fig. 14. The natural surface of a well-preserved specimen, showing the granu-

lations upon the diaphragms.

Fig. 15. An oblique view of the same. In the figure the vertical walls are not

sufficiently elevated above the diaphragms.

\
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PLATE V.

Steeptelasma radicals Hall.

Page 106.

Figs. 1, 2. Dorsal and ventral views of an imperfect specimen, showing the

spreading root-like base.

Fig. 3. Lateral view of a similar specimen.

Fig. 4. An enlarged longitudinal section, showing the depth of the cup and the

character of the lamellse. The continuation of the lower part

from the horizontal line is incorrectly represented, the lamellae

becoming obsolete and solid at a short distance below.

Zaphrentis celator Hall.

. Page 107.

Figs. 5, 6. Lateral and posterior views of a specimen showing the form of the

cup.

Streptelasma (Dtjncanella) borealis Nicholson.

Page 106.

Fig. 7. A fragment of rock showing two individuals of this species.

Fig. 8. An enlargement of one of the above to show the form and character of

the exterior.

LlCHENALIA CONCENTRICA Hall.

Page 116.

Fig. 9. A small irregularly growing specimen.

Fig. 10. Another irregular specimen — the frond being enrolled upon itself.

Fig. 11. Section of the specimen fig. 10, showing the great increase in length

of the cells on the enrolled portion.

Fig. 12. The celluliferous surface of a large irregular specimen which has en-

crusted other bodies, and in places shows a tendency to form

tubular extensions and branches.

Fig. 13. An enlargement from the surface of the specimen fig. 9, showing the

form and arrangement of cells.

Fig. 14. An enlargement from the surface of fig. 12. showing angular (subtri-

angular) cell-apertures. This character is shown only on a part of

the surface, the other portions having oval or circular apertures.

Fig. 15. Enlargement from a specimen similar to fig. 13, but with larger cells.

Fig. 16. A portion of a Strophostylus cyclostomus, bearing four young specimens

of Lichenalia and the base of a Cornulites ; the entire surface of

the shell below being covered by another Bryozoan (PaUschara) .

Fig. 17. A young frond growing upon the surface of Platyostoma Niagarense.
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PLATE VI.

LlCHENALIA CONCENTRICA Ball.

Page 116.

Figs. 1, 2. The upper and lower surfaces of a young specimen, the latter showing

a small cicatrice of attachment.

Fig. 4. The under surface of a specimen, showing the epitheca in its irregular

growth, and its strong concentric markings.

Fig. 7. A fragment of Fenestella, having two young specimens of Lichenalia

attached to the surface.

Fig. 8. The lower surface of a small fragment with scarcely any remaining

epitheca, and so translucent that the structure is visible through

the substance, showing the elongated cell-bases.

Fig. 9. The lower surface of a specimen corresponding to fig. 3, showing the

concentric markings of the epitheca.

Fig. 10. The lower surface of a small specimen where the epitheca has been

worn away or only partially developed, showing along the base,

the radiating grooves formed by the cells before curving upward

toward the surface.

Lichenalia concentrica var. maculata n. var.

Page 117.

Fig. 3. The upper or celluliferous surface of a regularly growing specimen of

medium size, showing tubercles with maculae of larger cells. The

cells are represented much larger than they really are on the

specimen. (See fig. 5.)

Fig. 5. A small irregular specimen, with unusually distinct maculee upon the

celluliferous surface.

Fig. 6. An enlargement from a part of the surface of specimen fig. 3, where it

has been worn or macerated, showing the angular intercellular

spaces. - x
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PLATE VII.

LlCHENALIA CONCENTRICA VdV. PARVULA Hall.

Page 117.

Fig. 1. A fragment of this form of Lichenalia which has grown upon the upper

surface of a Strophostylus.

Fig. 2 An enlargement of a portion of the above, showing the cells to be much

smaller and more distinctly circular than in the ordinary form of

L. concentrica.

Lichenalia concentrica Hall.

Page 116.

Fig. 3. An enlargement of a young Lichenalia, showing it as it has grown attached

to the surface of an Atrypa.

Figs. 4, 5, 7, 8. Enlargements from the surfaces of Lichenalise as presented in

different individuals. Figures 4 and 5 are respectively three and

four diameters of the young specimens attached to Fenestella. (See

pi. 12, fig. 3.)

Fig. 6. An enlargement to about four diameters of a group of two young Lich-

enalise and a young Favosites, attached to the shell of Stropho-

stylus.

Figs. 9, 10, Enlargements from the lower surfaces of different individuals, show-

ing the variable conditions of the epitheca. In fig. 9 the cell-par-

titions are shown through the texture ;
and fig. 10 presents a fibrous

condition, from the removal of the epithecal covering leaving the

projecting cell-walls.

Fig. 11. An enlarged transverse section of a specimen similar to fig. 4 of plate

6, showing the depth of the cells and the thickness of the epitheca

in old individuals.

The variations in expression, in the many forms of this species,

the size, proportion and arrangement of the cellules upon the sur-

face, and the aspects produced by weathering or maceration are so

great as often to induce a reference to distinct species. It does

not, however, seem possible to convey in a satisfactory manner,

the characters as they appear to the eye and under a lens.

Sageistella elegans Hall.

Page 118.

Fig. 12. The right valve of Arribonychia acutirostra, showing the encrusting

membraneous bryozoan upon its surface

.

Fig. 13. An enlargement of a portion of the same specimen to show the tubular

cells and their apertures.
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PLATE VIII.

Ceramopora labecula Hall,

Page 119.

Fig. 1. A small colony of the bryozoan, attached to the surface of a Fenestella.

showing distinct rounded tubular cells : enlarged to six diameters.

In the figure, the cells are a little too distinctly individualized.

Fig. 2. A fragment of Fenestella upon which are two separate colonies of the

species, enlarged to the same degree as in the preceding figure.

Fig. 3. Another and larger separate colony enlarged to the same degree. This

and the colony in fig. 2 show the ordinary forms of cell pertaining

to the species.

Ceramopora coxfluexs Hall.

Page 119.

Fig. 4. The bryozoan entirely encrusting a specimen of Platyostoma Niagarense.

Fig. 5. An enlargement to show the character of the cells and the centers of

radiation forming tubercles. The cells radiate a little more dis-

tinctly from these centers than is apparent in the figure.

Ceramopora agellus Hall,

Page 120.

Fig. 6. A colony attached to the surface of StropJwstylus cyclostomus. The cells

are largest at the initial point near the lower end, and gradually

decrease toward the margin, where they are exceedingly minute.

Enlarged to four diameters.

Paleschara ofeula Hall,

Page 120.

Fig. 7. A fragment (natural size), encrusting some foreign substance.

Fig. 8. An enlargement of a portion of the surface to six diameters, showing

the character of the cells. .

Paleschara maculata Hall.

Page 121.

Fig. 9. A specimen (natural size), encrusting some foreign cylindrical body.

Fig. 10. An enlargement of the surface to the same degree as fig. 8, and present-

ing also, near the center of the figure, one of the maculae of larger

cells

.
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PLATE VIII—(Continued).

Fig. 11. A specimen of Platyostoma having the surface covered by the substance

of the bryozoan

.

Fig. 12. An oblique lateral view of a portion of the surface, showing the asperi-

ties at the angles of the cells. Enlarged to six diameters.

Fig. 13. An enlarged view of the same, looking directly upon the cell-apertures.

Paleschaka ? (Ch^etetbs ?) sph^bicw Hall.

Page 121.

Fig. 14. View of one side of the colony, enlarged to two diameters, showing the

arrangement of the cells.

Fig. 15. A section through the center of the specimen, enlarged to the same de-

gree as fig. 14. The dark line at the base of the cells represents

the solid substance of the cell floor, the inner space being filled with

inorganic calcareous clay

.



PLATE IX.

Favosites spinigerus Hall.

Page 108.

Fig. 1. The upper surface of a specimen, the cells of which are smaller than

those of the specimen represented on plate 4, and without the pro-

cesses at the angles of the cells.

Fig. 2. An enlargement to four diameters of a portion of the surface.

Callopora exsul Hall.

Page 115.

Fig. 3. The upper side of a specimen (natural size)

.

Fio- 4. An enlargement of the cell-apertures. The original of this figure is a

specimen of .
Callopora incrusting and partially covering a

Ceramopora, and the form of the cell-apertures represents the

latter genus while the denticulate margins are of Callopora.

Aulopora precius Hall.

Page 107.

Fig. 5. A colony attached to the surface of Meristina nitida.

Fig*. 6. Enlargement from the preceding specimen, showing the form and charac-

ter of the cells.

Ch^tetes cokstmilis Hall.

Page 110.

Figs. 7, 8. A specimen, natural size, and an enlargement to five diameters, from

the lower bifurcation, where the tubes have grown so as to leave

the cell-walls exposed.

Figs. 9, 10. A specimen, natural size, and an enlargement from the lower end,

showing the solid stem with columnar structure, and angular cell-

apertures.

Figs. 11. 12. Another individual, and an enlargement from the lower bifurcation,

showing the young cells in the angles of the larger ones.

Figs. 13, 14. Another individual and an enlargement of the same, where the

cell-walls are flattened on the surface, as from wearing. All the

enlargements are to five diameters.
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PLATE X.

CALLOPORA SI23TGULARIS Hall.

Page 115.

Figs. 1, 2. A specimen, natural size, and an enlargement, showing the arrange-

ment of the cells. The interstices of the intercellular spaces as

represented are too small and indistinct.

TREMATOPORA INFREQTTENS Hall

Page 111.

Fig. 3. A fragment of shale, with a group of stems of which one specimen is

of this species. Natural size.

Fig. 4. Enlargement of a bifurcation from the individual on the right hand side

of the specimen fig. 3.

Trematopora osculum Hall

Page 110.

Figs. 5, 6. A specimen, natural size, and enlarged, showing cells of smaller size

than the preceding species.

Figs. 7, 8. A specimen, natural size, and enlarged, showing the cell-apertures

more crowded and more exsert than in the last.

Figs. 11, 12. A specimen which appears to have been tubular, with scattered

pores. The enlargement, fig. 12, does not fully represent the

object.

Fig. 13. A specimen, natural size.

Fig. 14. The same enlarged.

Trematopora subimbricata Hall

Trans. Alb. Inst., vol. X.

Figs. 9, 10. A specimen showing arrangement of the cells opening obliquely

upward, and the upper margin not elevated.

TrematopWa yaria Hall

Page 111.

Figs. 15. 16. A specimen, natural size and enlarged. The cell-apertures appear

to have been worn or dissolved away, giving the appearance of

double cell-walls. Enlargement eight diameters.

Figs. 17, 18. Another individual showing the apertures reduced in size by the

contracted margins. Enlargement about six diameters.

Figs. 19, 20. A specimen in which the cells are irregular in size, some of them

with elevated margins and others without.

Figs. 21, 22. A thickened branching form, with the branches flattened above,

and showing other variations in the form and size of cells. This

and the preceding enlargement are four diameters each.

Fig. 23. Tranverse section of the lower part of the specimen fig. 21, showing

a hollow tube, and the mode of growth of the cells.
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PLATE XL

Trematopora echixata Hall.

Page 112.

Figs. 1, 2. A small branch, natural size, and an enlargement of the bifurcation,

showing the character of the cells.

Fig. 3. An enlargement from another individual where the cells are not so elon-

gate as in the preceding one. This one and fig. 2 are enlarged eight

diameters.

Fig. 4. An enlargement to twelve diameters from a specimen preserving, in great

perfection, the spines at the cell-angles.

Fig. 5. A still further enlargement of the walls of a cell.

Trematopora granxlifera Hall.

Page 112.

Fig. 6. An enlargement of a bifurcating branch, to two diameters.

Fig. 7. A still further enlargement from the above specimen, to show the arrange-

ment of cells and the granulations on the intercellular spaces.

Trematopora mustuta Hall.

Page 113.

Fig. 8. An enlargement to about twelve diameters, of a small branch of this

species, showing the arrangement of cells.

Trematopora yariolata Hall.

Page 113.

Fi'g. 9. A branch of the species, natural size.

Fig. 10. An enlargement from a part of the same, showing the scattered pores.

Trematopora spiculata n. sp.

Page. 114.

Fig. 11. A specimen of the natural size, showing the mode of growth.

Fig 12. An enlargement from the central portion of the specimen, showing the

character of the surface and the minute spinules at the angles of

the cells.

Stictopora similis Hall.

Page 122.

Figs. 13, 14. A small bifurcating fragment with oval cellules, natural size and

enlarged.

Figs. 15, 16. Similar views of another individual of greater width, showing more

crowded cellules.
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PLATE XI— (Continued).

Fenestella ambigtja n. sp.

Page 123.

Fig. 17. The inner surface of a frond, natural size.

Pigs. 18, 19. Enlarged views of the opposite faces of the above specimen, show-

ing a slight difference in the character of the striation of the two

sides of the frond.

Fig. 20. The exterior surface of a flattened frond, showing a portion of the

interior surface at the right hand side.

Fig. 21. An enlargement from the edge of the specimen fig. 20, showing a sec-

tion. The rays of the inner and outer layers of the frond are con-

nected by the vertical extensions, and the rays of the same layer

connected by the transverse or horizontal dissepiments.

Thamniscus Niagabensis Hall.

Page 126.

Fig. 22. The non-poriferous face of a frond, natural size, showing the mode of

growth and absence of transverse dissepiments.

Fig. 23. An enlargement of the poriferous face of a frond, to two diameters.

Fig. 24. A still farther enlargement of the right hand third of the frond fig. 23,

to show the angular crest of the branches and the disposition of

the pores upon its surface.

Fig. 25. An enlargement, to three diameters, of another fragment, showing the

base of attachment, the angular crest of the branches and the

extensions of the pores over the root-like base.



PLATE XII.

Fejtestella papyulipora Hall.

Page 123.

Fig. 1. The non-poriferous surface of a fragment of a frond, natural size.

Fie. 2. An enlargement of a Dortion of the same to show the character of the

surface and mode of reticulation.

Fig. 3. A similar fragment, having young specimens of Lichenalia and Cera-

mopora growing upon its surface (see plate 7, figs. 4 and 5, and

plate 8. figs. 1 and 2).

Fig. 4. An enlargement from a portion of the opposite or celluliferous face of

the frond fig. 3.

Fig. 5. A still farther enlargement of this surface, to show more distinctly the

arrangement of pores and the line of nodes on the median crest.

Fig. 6. An enlargement of the non-celluliferous face of the same frond, fig. 3,

showing the absence of striation upon the surface.

Fig. 7. A portion of a very large frond, natural size, showing the general aspect

of the species.

Fig. 8. An enlargement of the surface of the specimen fig. 7, showing the exist-

ence of very fine strife.

Fig. 9. The interior of a frond, retaining the cup-shaped form. The surface

here presented is non-celluliferous.

Fenestella acmea Hall.

Page 124.

Fig. 10. The outer surface of a funnel-shaped frond, presenting the celluliferous

side.

Fig. 11. An enlargement of a part to show the arrangement of the branches, the

form of the cells and the median ridge, with its flattened spreading

crest, which is seen on some of the rays in the upper part of the

figure, and on all below the bifurcation, while it is broken away
in places, revealing the narrow slit thus left, which passes into the

cavity of the ray below.

Fig. 12. Another fragment of the same species.

Fig. 13. An enlargement from a part of the preceding specimen, presenting

wider fenestrules, and having the median crest entirely removed,

showing only the narrow slit passing into the cavity of the branch.

The connecting fenestrules are obscured over a part of this figure,

as in fig. 11.

Fig. 14. An enlargement, to two diameters, of a part of a frond.



StateMas iETatHist . . 23
(beyozoa.)

acsni
Plate 12.

A

tip

www
•frffr

.tf^rvl

M

*J

V

*N8

13

14-

G-.B. Simps i del '] \ n



I

i

PLATE XII— (Continued).

Fenestella punctostriata Hall

Page 125.

Fig. 15. A fragment of a frond of this species.

Fig. 16. An enlargement of a portion of the same, showing the peculiar striation

and pitting of the non-celluliferous surface.



PLATE XIII.

Macrostylocrikus striates Hall.

Page 129.

Fig. 1. Lateral view of a small individual which shows the striations of the

surface very perfectly.

Figs. 2, 3. The posterior and basal views of a larger specimen. The striations

of the surface are not represented in the figure.

Fig. 4. An enlargement of the basal plate and one ray, showing the character

of the surface striae.

Macrostylocrikus fasciatus Hall.

Page 130.

Figs. 5, 6. Lateral and basal views of a specimen, enlarged two diameters.

Glyptaster occidextalis Hall.

Page 133.

Figs. 7, 8. Basal and lateral views of a small, very perfectly preserved individ-

ual, enlarged to two diameters.

Fig. 9. Two of the rays with the interradial area still farther enlarged to

show the character of the surface-markings.

Fig. 10. The anterior side of a larger specimen, from which the basal plates

have been removed, and the ridges not developed on the sub-

radials.

Fig. 11. The posterior side of the same specimen as fig. 10.

Saccocrlnts Christyi Hall.

Page 127.

Fig. 12. An enlargement to two diameters of the anal side of a small specimen,

showing a small number of anal plates.

Fig. 13. Antero-lateral view of a larger specimen, on which the surface-striae

are very perfectly preserved.

Figs. 14, 15. The right and left sides of another individual.

Fig. 16. Anterior side of a larger specimen.

Fig. 17. The posterior side showing a larger number of plates than in fig. 12.

Figs. 18, 19. The anterior and anal sides of a large specimen, which is slightly

imperfect and somewhat obscured by attached bryozoans.

Fig. 20. An enlarged ray from specimen fig. 13, to show the character of sur-

face-striae.
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PLATE XIV.

GrLYPTASTER IJTOR^ATUS Hall

Page 134.

Fig. 1. The anal area of a specimen which preserves the entire calyx.

Fig. 2. The anterior side of the same.

Fig. 3. A basal view of the same specimen.

Fig. 4. A basal view of the specimen fig. 6.

Fig. 5. A lateral view of the lower part of a calyx, on which the surface

ornamentation is only partially developed.

Fig. 6. Lateral view of the specimen fig. 4, showing a grade of development

of the surface ornamentation intermediate between specimens figs.

1 and 5.

GtLyptocrikus Carleyi Hall.

Page 132.

Figs. 7, 8. Right and left lateral views of a nearly entire body, showing the

general features of the species to the second bifurcation of the

arms.

Fig. 9. A basal view of the preceding specimen.

Fig. 10. An enlargement of the central portion of fig. 8, to show more distinctly

the surface characters.

Melocrixus obconicus Hall.

Page 138.

Figs. 11, 12. Lateral and anterior views of a specimen, enlarged to two diam-

eters, showing the form of plates and character of surface.

Fig. 13. The summit correspondingly enlarged, showing the plates of the dome.

Fig. 14. Basal view enlarged, as the preceding figures.

Stephanocrikus gemmiformis Hall.

Page 146.

Figs. 15-17. Summit, basal and lateral views, enlarged to three diameters,

showing the form and character of the body. The plates of the

third range are shown upon the summits of the divisions of the

calyx. Fig. 17 shows the characters of the surface-markings.

Figs. 18-20. Lateral, basal and summit views of a larger specimen, somewhat

different in form, with the third range of plates of larger size.

Enlarged to three diameters.
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PLATE XV.

Lecanocrinus pcjsillus Hall.

Page 136.

Figs. 1, 5. Anterior and posterior views of a calyx preserving the first and sec-

ond anal plates; enlarged to two diameters.

Figs. 3, 4. Similar views of another specimen, natural size, where the two anal

plates of the preceding specimen are represented by one only.

Fig. 2. The lower side of the last specimen, showing the size of the basal

plates.

Fig. 6. An enlargement of a first radial plate, to show the surface-markings.

Cyathocrinus nucleus Hall.

Page 136.

Figs. 7, 8. Lateral and anterior sides of the specimen, enlarged to four diameters,

showing its form and character.

Fig. 9. Basal view of the same, enlarged to four diameters showing the lobation

of the bod}?- at the base of the arms.

Cyathocrinus Polyxo Hall.

Page 135.

Figs. 10, 11. Lateral and basal views of a small specimen showing the basal plates

with a small perforation in the middle.

Fig. 12. Anterior view of a larger specimen, showing the usual character of the

species.

Figs. 13, 14. Posterior and basal views of a large individual, showing the very

large second anal plates, and large opening through the basals. In

this specimen the angular character of the plates, as observed in

younger specimens, is greatly subdued.

Figs. 15, 16. Posterior and basal views of a specimen, showing features similar

to the last.

Fig. 17. Posterior side of a specimen, showing a part of a third anal plate.

Khodocrinus (Lyriocrinus) Melissa Hall.

Page 139.

Fig. 18. The summit of a large individual preserving the plates of the dome

and also showing evidence of a subcentral proboscis.

Fig. 19. Basal view of a large imperfect specimen, showing flattened nodes on

the subradial plates.

Figs. 20, 21. Basal and lateral views of a very symmetrical specimen, presenting

the general form and features of the species to the arm-bases.

Fig. 22. Basal view of a specimen of ordinary size, showing a thickened, de-

pressed, pentagonal ring around the column cicatrice, and incipient

or developed nodes on the first radial plates. The surface of the

plates is beautifully striated.



Mais N:

'a! Hi si
I
CRIN'OID^A.)

I'!



I

PLATE XV — (Continued).

Fig. 23 . Lateral view of a similar individual, enlarged to two diameters, show-

ing a projecting pentalobate base with nodose radial and interra-

dial plates

.

Fig. 24. Lateral view of the specimen fig. 22, showing arm-bases with arm-plates

attached.

Fig. 25. Basal view, enlarged, of the specimen fig. 23, showing the nodes on the

first radial plates.

Fig. 26. Lateral view of the specimen fig. 18.

Fig. 27. An enlargement of a first radial plate of specimen fig. 22, showing the

character of the surface-striae.

-



PLATE XVI.

EUCALYPTOCEINUS C^ELATUS Hall.

Page 142.

Fig. 1. A young individual enlarged to three diameters. The divisions of the

arm-plates are incorrectly represented.

Fig. 2. A larger individual preserving the arms in place, but the divisions of

the arm-plates are not fully shown in the figure.

Fig. 3. Lateral view of the calyx of a full-grown individual, of the prevailing

form.

Fig. 4. Basal view of the same.

Fig. 5. A lateral view of a specimen showing the calyx and the solid interbrachial

plates of one side.

Fig. 6. The opposite side of the same specimen, which is broken so as to reveal

the visceral cavity, above which are the interior dome plates, cov-

ering the canal leading to the exterior. These anchylosed plates

are embraced and supported by the inner edges of the interbrachial

plates, as shown in the figure.

Fig. 7. The summit of the same specimen, showing the interbrachial plates, and

the accessory plates, surrounding the orifice at the summit. The

upper side of the figure, where the exterior is broken away, shows

distinctly the bases of two interbrachial plates, and the projecting

angles of the interior dome plates.

Fig. 8. The upper margin and interior of a calyx, showing the plates and cica-

trices for the attachment of the arms and interbrachial plates.

Figs. 9, 10. Interior and lateral views of the basal and subradial plates of the

species, showing the division of the basal plates, as seen on the

inner side, and their great development in the interior of the calyx.

These are rarely distinguishable within the column cavity, and

probably never on the exterior surface.

ICHTHYOCRIKUS SUBANGULARIS Hall.

Page 137.

Figs. 11, 12. Lateral and basal views of a fragment, showing subradial and radial

plates with a decided pentangular outline.

Fig. 13. Lateral view of a larger fragment, showing the rays to near the third

division on two of the series, and a less decided subangularity of

the body in the lower parts than the preceding specimen.
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PLATE XVIL

EUCALYPTOCRIXUS CEASSUS Hall.

Page 141.

Fig. 1. A young individual, natural size, showing the immature character of the

arms.

Fig. 2. An enlargement, to three diameters, of another young specimen, show-

ing the immature character of the arms. The plates of the body

have the same features as in the more advanced stages of growth.

Fig. 3. A young specimen retaining the interbrachial plates, but without the

arms, the impression of the tentaculae being retained on the sides

of these plates.

Fig. 4. A young specimen similar to the preceding, referred to this species, but

of a more globular form and spreading calyx.

Fig. 5. A young individual retaining the arms in place, and having the column

and roots entire.

This is the only specimen yet found, retaining all the parts

complete, among many hundreds of imperfect individuals which

have been collected at the locality.

Fig. 6. Lateral view of an extremely elongated calyx.

Fig. 7. Lateral view of a more spreading form, retaining parts of the arms in

place.

Fig. 8. Lateral view of a more elliptical specimen, preserving the interbrachial

plates without the arms.

Fig. 9. A fragment of a column from the upper and middle portions, belonging

apparently to a medium-sized specimen of this species. Two
colonies of Favosites have commenced their growth upon it.

Fig. 10. The lower part of an interbrachial plate, showing the impression of the

tentaculae and the arm-plates.

Fig. 11. An enlargement of a part of an arm, showing the tentaculae and edges

of the arm-plates.

EUCALYPTOCRIXUS OVALIS TrOOSt.

Page 143.

fig. 12. Lateral view of a very perfect specimen, possessing the form and gen-

eral characters of the species ascribed to it by Dr. Troost. The

arms of this species appear more mature than the young referred

to E. crassus. except in the specimen figure 5.

Fig. 13. An enlargement of the summit of the specimen fig. 12. showing the

arrangement of the plates at the summit with the oral plates.
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PLATE XVIII.

EUCALYPTOCKIKUS CRASSUS Hall,
Page 141.

Fig. 1. Lateral view of a large calyx, which is constricted below the middle.

Fig. 2. Lateral view of specimen without the constriction, with regularly sloping

sides. This specimen preserves some of the lower plates of the

arms.

Fig. 3. Basal view of the specimen tig. 1, showing the arrangement of plates

and the deep cavity for the reception of the column, with the

basal plates in the bottom.

Fig. 4. Lateral view of a large specimen, preserving the interbrachial plates, the

spaces between which are filled with limestone.

Fig. 5. The summit of the specimen fig. 4, showing lanceolate depressions in

the upper ends of the interbrachials apparently for the insertion of

accessory plates.

Fig. 6. Lateral view of a smaller specimen, which is more pointed at the upper

end, but otherwise retaining the characters of this species.

Fig. 7. The summit of the preceding specimen, showing but two intercalated

plates around the aperture.

Fig. 8. An enlargement from the summit of another individual, showing four

intercalated plates.

Fig. 9. An enlargement of the bases of a pair of arms, and of the adjacen

plates, from fig. 7, Plate 17, to show their arrangement.
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PLATE XIX.

EUCALYPTOCRINUS CELATUS Hall.

Page 142.

Fig. 1. The interior of the dome of a large imperfect specimen, showing the

snpraradial plates of adjacent rays, with the double interradial plate

between them in the lower central part of the figure; also the arm-

openings (the rhomboidal depressions) and the plates forming the

lower part or sides of the dome. Above this is the dome covering

the aperture which,' in the lower part, is composed of four anchy-

losed plates, as farther shown in fig. 3. These are surmounted by

a fluted hollow column, which reaches to the summit of the inter-

brachial plates. In this specimen it is broken off above. On the

outer parts of the figure on either side may be seen the inter-

brachial plates, with the sutures dividing them from the inner

parrs.

Fig. 3. The lower concave surface of the anchylosed plates, which form the base

of the dome over the visceral cavity of Eucalyptocrinus ccelatus.

EUCALYPTOCRINUS CRASSUS Hall.

Page 141.

Fig 2. The upper rim of a flattened calyx of this species, showing the cicatrices

for the attachment of the arms and interbrachial places.

Figs. 4, 5. The outer and inner surfaces of a lower dome plate of this species,

showing it to be of much greater length than the corresponding part

of Eucalyptocrinus ccelatus.

Roots of Eucalyptocrinus.

Page 144.

Figs. 6, 7. Upper and lateral views of a group of roots, which have grown

upon the exterior of a calyx of Eucalyptocrinus ccelatus.

Fig. 8. The upper side of a larger root with base of column, which has grown

upon the surface of the calcareous mud of the sea bottom.

Calceocrixus stigmatus Hall.

Page 147.

Fig. 9. Dorsal view of the body of a specimen enlarged to two diameters.

Fig. 10. Ventral side enlarged to two diameters, showing the scars for the

attachment of the lateral and dorsal arms, and for the ventral

plates.

Fig. 11. Lateral view of the same, enlarged.
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PLATE XX.

Roots Of EUCALYPTOCRINUS.
Page iU.

The specimen, which preserves the base of the column, shows the ramification

of the rootlets through the calcareous shale, and was evidently imbedded dur-

ing its growth upon the ocean bed.

Specimens sometimes occur with rootlets much more extended, and becoming

quite filiform, but seldom traceable to their entire extent





PLATE XXI.

Pholidops oyalis Hall.

Page 149.

Figs. I, 2. The upper valve and profile view (greatly enlarged) of a specimen

retaining both valves.

Crania Siluriana Hall.

Page 148.

Fig. 3. A specimen which retains both valves, attached to the surface of Spirifera.

Fig. 4. The upper valve of a specimen attached to the surface of Platyostoma

Niagarense. Owing to the contour of the surface on which it has

grown, the shell has become elongated and constricted on one side.

Fig. 5. A lateral view of the same, showing the elevation.

Fig. 6. The calyx of Eucalyptocrinus crassus with four ventral valves of the

species attached.

Fig. 7. A specimen of Rhynchonella Stricklandi with a ventral valve of the

species attached.

Crania setifera Hall.

Page 148.

Fig. 8. A specimen which is imperfect around the margin, but shows the general

features of the species.

Fig. 9. A lateral view of the same, restored on the edge, showing the elevation

of the valve and the position of the apex.

Fig. 10. An enlargement of the surface to show the setiform spines.

Orthis elegantula Dolman.

Page 150.

Figs. 11, 12. Ventral and dorsal views of a small specimen.

Fig. 13. Ventral view of a large individual.

Fig. 14. Lateral view of a similar specimen.

Fig. 15. Interior of a large ventral valve, showing the cardinal area, teeth and

wide foramen.

Fig. 16. An enlargement to two diameters of the interior of a dorsal valve, show-

ing the muscular imprints, cardinal and crural processes, and

external cardinal area.

Fig. 17. Cardinal view of the specimen fig. 14.



SlateMo^ ai.T3ist. 28
.(BKACHIOPODA..] Plate 21.

G-. B. ! lim] son.del. 't '\a Litb



PLATE XXI — (Continued).

Orthis hybrida Soiverly.

Page 149.

Fig. 18. Dorsal view of a specimen of the usual form and size.

Fig. 19. Ventral view of the same.

Fig. 20. Dorsal view of an unusually large specimen.

Fig. 21. Lateral view of the specimen figures 18 and 19, showing the relative

convexity of the valves.

Fig. 22. The interior of a dorsal valve, showing the muscular impression, cardi-

nal process, etc.

Fig. 23. The interior of a ventral valve, showing muscular imprints, teeth, etc.

The shell is slightly distorted and imperfect on the cardinal margin.

Figs. 24, 25. Dorsal and lateral views of a small rotund specimen, showing strong

varices of growth ; enlarged to two diameters.

Streptorhynchus subplaina (Conrad).

Page 151.

Fig. 26. The interior of a dorsal valve, showing the cardinal process, etc.

Fig. 27. An imperfect ventral valve, showing muscular imprints, teeth and cardi-

nal area.

Fig. 28. Dorsal view of a symmetrical specimen of the larger size.

Figs. 29, 30. Ventral and dorsal views of a specimen of the asual size of the

species as it occurs at Waldron.

Fig. 31. Ventral view of the same, showing the convexity of the valves.

Fig. 32. An enlargement of the surface, showing the fine concentric striae.

Fig. 33. An enlargement of the central part of the cardinal area of the united

valves, showing the closed deltidium, the striae, etc.



Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

PLATE XXII.

Steophonella semifasciata Hall.

Page 154.

Fig. 1. An imperfect dorsal valve.

Fig. 2. A more nearly entire specimen of the same valve, "which presents the

usual fasciculate characters of surface-striae.

Fig. 3. Cardinal view of a specimen, retaining both valves in place and show-

ing strong deltidial coverings.

Strophomexa rhomboidalis ( Wilchens).

Page 150.

The interior of a ventral valve, showing the muscular imprint.

The dorsal view of a specimen, having both valves in connection.

The ventral valve of the same.

A lateral view of another specimen, with a ventral valve of Crania

Siluriana attached.

The upper part of a ventral valve of a large specimen, which preserves

both valves, the cardinal line being shown near the lateral angles.

Fig. 9. The interior of a dorsal valve, showing muscular imprints, cardinal

process, etc.

Fig. 10. An enlargement of the middle portion of the cardinal area of a speci-

men, with both valves in place, showing the back of the cardinal

process of the dorsal valve filling the deltidial opening of the ven-

tral valve. The central groove marks the division of the cardinal

process.

Choxetes ^ova-Scotica Hall.

Pasre 155.

Fig. 11. A ventral valve showing the spines and the larger median strise

;

enlarged to two diameters.

Figs. 12, 13. Two other ventral valves, natural size, showing the cardinal spines.

The central part of these three figures is incorrectly represented as

angular, instead of simply by a stronger median ray.

Fig. 14. An enlargement from the middle of a specimen to show the stronger

central ray and fine concentric strias.

Choxetes uxdulata n. sp.

Page 155.

Fig. 15. An enlargement to four diameters of an individual possessing the usual

characters.
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PLATE XXIII.

Strophodonta striata Hall,

Page 152.

Fig. 1. A ventral valve showing the general form and the surface characters.

Fig. 2. The dorsal side of the same.

Fig. 3. A profile view, showing the relative convexity and the bending of the

valves at the cardinal angles.

Fig. 4. The interior of a dorsal valve, showing the cardinal process, and crenu-

late margins.

Fig. 5. The interior of a ventral valve, showing the muscular imprint, the car-

dinal area and the crenulations on the hinge.

Fig'. 6. An enlargement of the cardinal process of the dorsal valve, showing the

grooving of the posterior face.

Strophonella semifasciata Hall.

Page 154.

Fig. 7. The ventral side of a large, nearly entire specimen.

Fig. 8. The interior of an imperfect dorsal valve, referred with doubt to this

species, showing a minute cardinal process and crenulated hinge

line.

Strophodonta profunda Hall.

Page 151.

Fig. 9. The interior of a ventral valve, showing the muscular imprint and car-

dinal area, with the hinge crenulations extending less than half its

length.

Fig. 10. The exterior of an imperfect valve partially restored, showing the

character of the striae.

Streptorhynchus tenuis Hall.

Page 150.

Fig. 11. An imperfect ventral valve, showing the rounded hinge extremity and

the character of the surface-striae.

Fig. 12. A dorsal valve showing the form of the shell.

Fig. 13. An enlargement of the surface, showing the alternations of the radiat-

ing striae and the finer concentric crenulating lines.
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PLATE XXIY.

Spikifeka ceispa (Hi-singer) car. sjatplex n. var.

Page 157.

Figs. 1-5. Dorsal, ventral, front, lateral and cardinal views of a specimen of this

variety, enlarged to two diameters.

Spieifeea ceispa (Hisinger).

Page 157.

Fig. 6. Dorsal view of a specimen of the size and form usually obtained at this

locality.

Fig. 7. Ventral view of a wider form.

Figs. 8-12. Dorsal, ventral, front, cardinal and lateral views of a larger specimen

showing the characters of the species, as it occurs at Waldron.

Fig. 19. The interior of a ventral valve, enlarged to two diameters.

Spieipeea Eudoea Hall.

Page 156.

Figs. 13-16. Dorsal, cardinal, front and lateral views of a specimen, presenting

the features of the species from the "Waldron locality.

Fig. 17. A ventral valve, having the surface-striae strongly marked.

Fig. 18. Interior of a ventral valve, showing the cardinal area, the foramen and

teeth.

Spieifeea eadiata Sowerby.

Page 157.

Fig. 20. Dorsal view of a specimen of medium size.

Fig. 21. Dorsal view of a nearly full-grown specimen.

Figs. 22—26. Dorsal, ventral, cardinal, lateral and front views of a large well-

formed specimen, of the usual characters of the species as recog-

nized at this locality.

Fig. 27. Profile view of the specimen fig. 21, for comparison with fig. 25.

Fig. 28. The interior of a ventral valve.

Fig. 29. The interior of the cardinal portion of a dorsal valve.

Fig. 30. An enlargement of the surface-striae. Figs. 17, 19. 22, 2S, 29 and 30

are copied from Pal. X. Y.. Vol. IV, Pt. II : Recision of the Bra-

cJiiopoda (unpublished).
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PLATE XXV.

Meristina tflTIDA Hall.

Page 160.

Fig. 1. Dorsal view of a small specimen of a rounded form.

Fig. 2. Ventral view of a rhomboidal specimen which is emarginate in front.

Fig. 3. Dorsal view of a large, broadly ovate form, which is emarginate in front

and shows the foramen in the beak.

Fig. 4. Ventral view of a large rhomboid-ovate specimen, which is strongly

emarginate in front.

Fig. 5. Lateral view of the specimen fig. 3, showing the convexity of the valves.

Fig. 6. Dorsal view of a narrow, elongate-ovate form, with a slight emargination

in front.

Fig. 7. Dorsal view of a narrow, rhomboidal form, which is not emarginate.

Figs. 3, 5, 6 and 7 are copied from Pal., N. Y., Vol. IV, Pt. II: Re-

vision of the Brachiopoda, (unpublished).

Meristina Maria Hall.

Page 159.

Fig. 8. Dorsal view of a young specimen which has not begun to develop the

mesial elevation or sinus, and is proportionally broader than the

mature, full-grown specimens.

Figs. 9, 10. Dorsal and front views of a large mature specimen.

Fig. 11. Front view of a specimen with the mesial fold much less strongly

marked than fig. 10.

Fig. 12. Lateral view of the specimen fig. 9.

Retzia evax Hall.

Page 160.

Figs. 13-17. Dorsal views of specimens varying in size and form, and exhibiting

some of the phases which mark the species in its advanced stages

of growth.

Fig. 18. Profile of the specimen fig. 14, showing the convexity of the valves.

Fig. 19 . Ventral view of a specimen showing the mesial depression.

Fig. 20. Front view of the specimen figs. 14 and 18, showing the depth of the

depression.

Fig. 21. Ventral view of a small, elongate form, showing finer plications —
apparently a mature specimen.

NlJCLEOSPIRA PISIFORMIS Hall.

Page 160.

Figs. 22-25. Dorsal, ventral, lateral and cardinal views of a ventricose specimen,

having much the appearance of N. ventricosa of the Lower Helder-

berg group.
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PLATE XXV— (Continued).

Figs. 26, 27. Dorsal and lateral views of a less ventricose specimen, with surface

almost entirely covered by fine setae.

Fig. 28. Dorsal view of a specimen with more prominent beak.

Rhynchotreta cuneata (Dalman) var. Americana n. var.

Page 167.

Fig. 29. Dorsal valve of a small specimen of the usual form.

Fig. 30. Dorsal view of a more elongate form.

Figs. 31, 32. Dorsal and ventral views of a very broad specimen, having strong,

slightly rounded plications.

Fig. 33.. Ventral view of a large specimen, differing somewhat in form from the

preceding.

Fig. 34. Lateral view of the specimen figs. 31 and 32.

Fig. 35. Dorsal valve of an extremely elongate form, with narrow plications.

Figs. 36, 37. Front views of the specimens fig. 33 and fig. 31, showing the ele-

vation of the front.

Fig. 38. Dorsal view of a young shell before the development of the elevation

of the front and depression of the sides has commenced.

CCELOSPIRA DISPARILIS Rail

Page 162.

Figs. 39-41. Dorsal, ventral and lateral views of a specimen, enlarged to two

diameters, showing the usual characters of the species.

Fig. 42. An enlargement of a ventral valve Of a specimen of more elongate form

and extended beak.

Fig. 43. An enlargement of the dorsal side of a broader specimen. The apex of

. the dorsal valve is represented a little too convex.

Atrypa reticularis (Linn.).

Page 162.

Figs. 44, 45. Dorsal and ventral views of a specimen showing strong lamella?

fringing the concentric lines of growth.

Fig. 46. Ventral view of a larger and more ventricose specimen, with finer con-

centric markings.

Fig. 47. Lateral view of the same, showing the convexity of the valves.

6



PLATE XXVI.

Rhyxchoxella xeglecta Hall.

Page 162.

Tigs. 1, 2. Dorsal and front views of a specimen of the usual size.

Figs. 3-6. Dorsal, ventral, lateral and front views of a larger specimen.

Rhyxchoxella acixus Hall.

Page 163.

Fig. 7. The dorsal side of a specimen of regularly ovate form, enlarged to four

diameters.

Figs. 8-11. Dorsal, front, ventral and lateral views of a somewhat larger speci-

men, similarly enlarged, showing the usual features of the species.

Rhyxchoxella Ixdiaxexsis Hall.

Page 163.

Fig. 12. Dorsal view of a small specimen.

Figs. 13, 14. Dorsal and ventral views of a larger specimen, having three plica-

tions elevated on the dorsal fold.

Figs. 15, 16. Corresponding views of a specimen with four plications elevated

on the dorsal fold.

Figs. 17, 18. The dorsal aud ventral sides of a smaller specimen, having four

plications on the fold.

Fig. 19. Lateral view of the specimen fig. 15.

Fig. 20. Lateral view of the specimen fig. 17.

Figs. 21, 22. Front views of the specimens figs. 15 and 17.

.

Rhyxchoxella AVhitii Hall.

Page 164.

Figs. 23-26. Dorsal, ventral, front and lateral views of a characteristic specimen

of this species, having but two plications elevated in the center.

Figs. 27-29. Dorsal, ventral and front views of a specimen with one of the

median plications divided, making three elevated on the mesial

fold.

Figs. 30-33. Front, lateral, dorsal and ventral views of a specimen, showing

four elevated plications on the mesial fold.

.

Rhyxchoxella Stricklaxdi (Sowerby).

Pao-e 165

Figs. 34, 35. Dorsal and ventral views of a specimen of the more finely plicated

variety.

Fig. 36. Dorsal view of a specimen with coarser plications.

Fig. 37. Lateral view of the specimen fig. 34.

Fig. 38. Front view of the preceding, showing the narrower form of the mesial

elevation.
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PLATE XXVI—
(
Continued).

Fig. 39. Front view of the specimen fig. 36, showing a broader elevation than

the last figure.

Fig. 40. Cardinal view of the more finely plicated variety.

Anastrophia internascens n. sp.

Page 168.

Figs. 41, 42. Ventral and dorsal views of a small specimen, more finely plicated

than usual.

Figs. 43-46. Ventral, lateral, dorsal and front views of a specimen of medium

size, having coarse plications.

Figs. 47-49. Dorsal, cardinal and ventral views of a specimen of the usual

character.

ElCHWALDIA RETICULATA Hall.

Page 169.

Fig. 50. Dorsal valve of a narrow, elongate form, with a scarcely distinguisha-

ble mesial fold.

Fig. 51. Ventral side of a larger and more transverse specimen, showing a dis-

tinct mesial depression.

Fig. 52. A large imperfect specimen, intermediate in form between the two pre-

ceding, and with more distinctly defined mesial fold.

Figs. 53, 54. Dorsal and cardinal views of a specimen similar to fig. 51, enlarged,

showing the surface characters, and (on the latter figure) the

denuded space on the beak of the ventral valve, corresponding to

the foramen in other genera.

These figures are copied from the Twentieth Report on the State

Cabinet of Natural History, page 275, and from Pal. JST. ¥., Vol.

IV, Part II (unpublished).



PLATE XXVII.

A3IPHICCELIA LEIDn Hall

'Page 171

.

Fig. 1. An imperfect left valve.

Fig. 2. An imperfect right valve, which presents some difference in the form

and position of the beak
;
probably indicating a distinct species.

MODIOLOPSIS PERLATUS Hall.

Page 172.

lis;. 3. A risrht valve characteristic of the species.

Fig. L Cardinal view of the same, showing the convexity of the valve.

MODIOLOPSIS 5UBALATUS Hall.

Page 173.

Fig. 5. The left valve of a form closely resembling the M: sulxilatus of New
York, but of larger dimensions.

Fig. 6. A right valve, having a proportionally greater length—in this feature

more nearly approaching the Xew York specimens.
-

Pterixea beisa Hall.

Page 1*3.

Fig. 7. The exterior of a small, imperfect left valve, with weii-preserved sur-

face characters.

Fig. 8. The interior of a large imperfect left valve.

Fig. 9. An internal cast of a small left valve.

ALYTTLARCA SIGILLA Hall.

-tage 1 1 -±.

Fig. 10. A small right valve of a specimen of this species.

AMBONYCHIA ACUTIR05TRA Hall

Page 171.

See plate 7, fig. 12, under description of SageneUa eUgans.
i

Orthoceras simulator Hall.

Page 179.

Fig. 11. A figment of the septate portion of a specimen, showing its general

form and character.

Fig. 12. A smaller fragment, similar to the last, but apparently retaining the

exterior shell over a portion of the tube.

Trochoceras Waldsournse Hall.

Page 179.

Fig. 13. Lateral view of a specimen preserving one volution, and showing the

annulations, but no septa.

Fig. 14. Ventral view of the same, showing the compressed condition of the

specimen, and the sinus in the annulations on the ventral side

Fig. 15. Lateral view of a specimen preserving about the same extent of the

tube, with the annulations less distinct, and showing no septa.
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PLATE XXVIII.

Platyostoma Niagaeense Hall.

Page 175.

Fig. 1. A small specimen, showing strong revolving strife and with a slight

depression on the upper surface of the last volution.

Figs. 2-4. Basal, summit and lateral views of a specimen similarly striated,

which is sulcated above and below, with two distinct folds on the

lower surface of the volution.

Figs. 5-7. Three views of a larger, loosely coiled specimen, with a distinct sul-

cation above and below the middle of the volution.

Figs. 8, 9. Two views of a more ventricose specimen with regularly convex

volutions.

Figs. 10, 11. The summit and ventral view of a large loosely coiled specimen.

the outer volution beino; free.

Fig. 12. The spire of a large ventricose specimen, with closely coiled volutions.

PLATYOSTOilA NlAGARE^SE ?

Fig. 13. A specimen with its aperture showing a twisted inner lip of the peris-

tome. This feature is produced by the folds on the inner part of

the volution and is not a true columella.

Platyostoma plebium Hall.

Page 175.

Figs. 14, 15. The opposite sides of a specimen, showing the height of the spire

and form of the volution and aperture.



StateMus IsTat.Hlst ,28.

f&ASTEJROPODA')
Tlate^a.

1
1 B am.] tn b Ph.Asl



PLATE XXIX.

PLATYOSTOMA NlAGAREtfSE Hall.
Page 175.

Figs. 1-4. Four views of a specimen of medium size, where the inner lip of the

peristome unites with the surface of the preceding volution, with

the spire rising but little above the level of the outer part of the

shell.

Fig. 5. The aperture of a specimen having the spire flat or slightly depressed,

and the peristome spreading upon, and conforming to, the shape of

the preceding volution.

Fig. 6. The aperture of a larger specimen, with more rounded volutions and

elevated spire, but having the peristome overlapping the preceding

volution.

Figs. 7-10. Four views of a specimen with moderately elevated spire, sub-

depressed volutions and slightly united peristome. In consequence

of some accident during the early stages of growth, the inner part

of the lower lip has become contracted, forming a deep and abrupt

break in the margin, which has probably increased with the age

of the shell ; as shown in fig. 9.

Figs. 11-13. Front, dorsal and basal views of a slender, depressed specimen,

with loosely coiled volutions, which become disunited and deflected.

Figs. 14, 15. The opposite sides of a large ventricose specimen, with rapidly

increasing volutions— the last one becoming disunited and de-

flected, presenting a very peculiar character, and wide contrast

with other forms.
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PLATE XXX.

Stkophostylus cyclostomus Hall.

Page 176.

Fig. 1. The back of a small specimen, showing the rotundity of the volutions

and an unusually high spire.

Fig. 2. An oblique front view of a larger characteristic specimen, showing the

obliquity of the aperture.

Figs. 3, 4. Summit and lateral views of a specimen of usual form and size.

Fig. 5. The aperture of a more elevated specimen, showing the character of the

inner lip and columella.

Fig. 6. Dorsal view of a specimen with very rotund volutions.

Fig 7. The aperture of a more erect and elevated form, showing some slight

differences from fig. 5.

Figs. 8-10. Dorsal, basal, and oblique front views of a large, perfect specimen,

showing the direction of the striae, the aperture, etc.

Figs. 11, 12. Front and oblique lateral views of a specimen showing the form

of the aperture, inner lip, and twisting of the columella.

Fig. 13. An enlargement of the surface-striae of a full-grown specimen, showing

the transverse striae of growth, and the finer revolving lines.

Strophostylus cyclostomus var. disjunctus n. var.

Page 177.

Figs. 14, 15. The opposite sides of a specimen referred with doubt to this spe-

cies. The outer volution has become free, so that its generic char-

acters are obliterated; but the surface-striae and the upper volu-

tions are precisely the same as 8. cyclostomus.

Cyrtolites sinuosus Hall.

Page 178.

Figs. 16-18. Lateral, front and dorsal views of a specimen enlarged to three

diameters.

Bellerophon" tuber Hall.

Page 177.

Figs. 19, 20. Dorsal and lateral views of a specimen, enlarged to two diameters.
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PLATE XXXI.

COBtfULITES PKOPRIUS Hall,
Page 182.

Fig. 1. A group of young individuals attached to a young shell of Strophostylus

cyclostomus, enlarged to two diameters. This group has the

peculiarity of forming an irregular circle—the only instance of this

kind observed.

Fig. 2. A large specimen attached to a shell of the same species as above.

Fig. 3. A group of three individuals of different sizes attached to the shell of

Platyostoma Niagarense.

Fig. 4. Lateral view of a large specimen, showing the usual characters of the

fully developed form.

Fig. 5. A smaller specimen which is attached to the side of the cup of Eucalyp-

tocrinus crassus. The attached portion of the tube is flattened on

the lower side and thickened above, and united by nearly its

entire width to the crinoidal plates.

Fig. 6. A specimen of very irregular growth and strongly striated surface.

Fig. 7. Lateral view of a similar specimen, showing, as in the preceding, the

repairs of injuries received during life.

Fig. 8. An enlargement of the surface, showing the character of the longitudi-

nal striae, and the abrupt change at one of the concentric ridges.

Fig. 9. A longitudinal section of a large imperfect specimen, showing the cellu-

lose texture of the substance, and also the annulated character of

the interior face of the tube.

Fig. 10. A longitudinal section of a large specimen, where the walls have been

quite thin, showing the annulation of the inner surface and a thin

coating of cellulose tissue, chiefly on one side.

Fig. 11. A transverse section of a specimen enlarged, showing the vesicular tex-

ture of the test.

Fig. 12. A still farther enlargement from the same specimen.

Fig. 13. An enlargement of a part of the left side of specimen fig. 9, near the

middle of the length, showing the partial obliteration of the annu-

lations, on the interior at this point, by the formation of vesicu-

lar tissue upon the inner face. This change is probably the result

of thickening and contracting the space with the advancing age

of the individual; the usual and almost invariable mode of in-

crease being by exterior additions of tissue.

Forms like those represented in figures 1, 2 and 3 have sometimes been

referred to Cornulites, Tentaculites, and to column bases of Cystidians. More
recently Prof. Nicholson has proposed the names Ortonia and Conchicolites for

similar forms. The absolute connection of these small annulated forms with

the larger ones, like figures 4, 5, 6 and 7, has been demonstrated
;
and we

find the smaller attached forms, where there has been a thickening of the

exterior, and a partial obliteration of the regular annulations, giving the indi-

viduals the aspect of the bases of figures 4 and 5. Moreover, longitudinal

sections of these small annulated forms show vesicular structures similar to

the larger ones. In one example before me, the interior wall of the tube is
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PLATE XXXI—
(
Continued).

well marked, with an exterior thickening of loose texture ; and in another

specimen, the inner wall is similarly well-defined, with an exterior thickening

of the substance which is distinctly vesicular in structure.

Spirorbis inornatus Hall.

Page 181.

Fig. 14. A group of three specimens, natural size, attached to the surface of

a Strophomena.

Fig. 15. A specimen enlarged, to show the character of the shell and the

incipient annulations.

'



PLATE XXXII.

Lepeeditia faba Hall.

Page 186.

Pig. 1. The right side of a specimen greatly enlarged, showing the line of the

hinge and the projection of the left valve above the right.

Fig. 2. Basal view of the same specimen, showing the convexity of the valves.

Fig. 3. The left side of a specimen, showing the overlapping of the valves at

the base

.

Beykichia graxelosa Hall.

Page 186.

Fig. -i. An enlargement of a right valve with the dorsal margin incomplete,

showing the general form and granulose surface. The granulae as

represented are too regularly disposed.

Ctphaspis Cheistyi Hall.

Page 188.

Fig. 5. A separate head, imperfect on the eye-tubercles and the glabella;

enlarged to two diameters

.

Fig. 6. An entire individual, enlarged to two diameters.

Fig. 7. Profile of the same specimen, showing the elevation of the body.

enlarged to correspond with the preceding figure

.

Calyaiexe Xiagarexsis Hall.

Page 187.

Fig. 8. The upper surface of a large specimen, slightly distorted about the

cephalic shield.

Fig. 9. The under side of the same, showing the hypostoma in place.

Ficr. 10. The upper surface of a larger cephalic shield, showing nearly perfect

eye-tubercles.

Figs. 11. 12. Front and lower side of the same specimen, showing the continua-

tion of the facial sutures.

Fig. 13. A separated glabella and fixed cheeks.

Fig. 14. Profile of the specimen fig. 11.

Ficr. 15. Profile of the specimen fig. 13, showing the line of the facial suture

and elevation.

Ceraeres (Chieeeees) Niagarexsis Hall.

Page 189.

Fig. 16. A nearly entire pygidium. showing its form and characters.

Homaloxotes delphlxocephales (Green).

Page 187.

Fio-. 17. The upper surface of a fragment of a head, showing the characters as

well as can be seen in any of the specimens known from this locality.

Fig. 18. An imperfect pygidium.

Ill^exes armatus ? Hall.

Page 189.

Fig. 19. An imperfect glabella.

Fig. 20. An imperfect pygidium, the anterior margin restored in outline at the

right hand upper angle

.
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PLATE XXXIII.

Dalmanttes vigilans Hall.

Page 193.

Fig. 1. The upper side of a cephalic shield, showing the characters observed

on several individuals from this locality.

Fig. 2. The lower surface of the border of a head.

Figs. 3, 4. Two pygidia referred to the same species.

Dalmanttes verrucosus Hall.

Page 195.

Fig. 5. A small head, having the usual character of this species.

Fig. 6. A larger head showing a slight spiniform node on the occipital ring.

Fig. 7. The dorsal surface of a large specimen, preserving the head and thorax

entire, and the anterior part of the pygidium, with all their

characteristic markings.

Fig. 8. A much larger imperfect head.

Fig. 9. Anterior view of a nearly perfect head, of somewhat more than the

medium size, showing the anterior extension of the facial" suture,

on the left hand side of the figure.

Fig. 10. Lateral view of the same, showing the posterior extension of the

facial suture.

Fig. 11. An enlargement of the eye.

Fig. 12. A profile view of a thoracic segment.

Figs. 13-15. The pygidia of three individuals, showing gradations in size.

Fig. 16. Profile of the specimen fig. 15, showing the elevation of the axis.

Fig. 17. A larger pygidium, which is remarkably straight on the anterior

margin. >

Dalmanites bicornis Hall.

Page 196.

Fig. 18. The lower surface of the marginal rim of the head, showing the an-

terior bifurcating process. No other parts of this species are

known at the present time.
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PLATE XXXI V.

LlCHAS BKEVICEPS Hall.

Page 197.

Fig. 1. The upper surface of au imperfect head ; the typical form of the Species.

Fig. 1 a. Au eulargemeut of the surface of the glabella.

Fig. 2. Profile view of the same, showing the elevation of the glabellar lobe.

Fig. 3. An enlargement of the eye.

Fig. 4. An imperfect thorax and pygidium ; the anterior part of the figure is

restored in outline.

Fig. 5. The lower surface of a large imperfect pygidium, showing the striae of

the enfolded border.

Fig. 6. The upper surface of a smaller imperfect pygidium, restored in outline.

Fig. 7. The central portion of a large glabella ; the outline is carried out to

correspond with the specimen fig. 1

.

Lichas Boltoni {Bigsby) var. Occidentalis Hall.

Page 198.

Fig. 8. The lower side of a large perfect pygidium, showing the broad inner

lining of the border with its characteristic markings.

Fig. 9. The upper side of a smaller imperfect pygidium. The separation

between the lobe of the axis and its continuation on the marginal

expansion, is due to accidental pressure and partial distortion of

the parts.

Fig. 10. The lower surface of a smaller pygidium, showing similar characters

to fig. 8, except that it is more rounded on the posterior margin.

Fig. 11. The hypostoma of a specimen, probably of this variety, resembling

those from the Niagara shale of New York.

Lichas sp.f

Page 199.

Fig. 12. The anterior extension of a head of undetermined specific relations

belonging to this genus.

Dalmanites verrucosus Hall.

Page 195.

Fig. 13. The lower surface of the marginal rim of the head, for comparison

with fig. 2 of PI. 33.

Fig. 14. The inner side of the crust of a pygidium, showing the points of

attachment for natatory organs.*

Fig. 15. Profile view, looking across the elevation of these processes of attach-

ment, and of the ridge corresponding to the dorsal furrow of the

exterior.

*See a paper in this Report, on the Discovery of the Remains of Natatory and Bran-
chial Appendages of TriloMtes, by C. D. Walcott.
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PLATE XXXV.

CAMAROCRItfUS STELLATtTS.

Page 207.

Ficr 1 Basal view of a large individual, showing the form and lobation of the

body and the structure of the base with the attachment for the

column. The bifurcations of the basal branches indicate that there

were ten ambulacral openings to the interior chambers.

Fig 2 Id. Lateral view showing the elevation of the body, and the variolate

surface, produced by the weathering of the exterior.

Fig 3 The base of a smaller specimen with the form and lobation of the body

shown in outline. The base of this specimen is comparatively a

little larger than in the preceding one. The external structure is

shown, and a portion of the stellate surface at the right hand side

of the figure. The portion in outline shows the internal chambers

of the same specimen.

Fig 4 Id. A portion of the surface enlarged six diameters showing the stellate

network forming the exterior walls of the chambers. At the junc-

tion of the numerous ramifications the rays are thickened and

elevated into a distinct node.

Fig 5 A vertical section of specimen, fig. 1, showing the vertical axis and

horizontal partitions of the body. The chamber indicated by c,

appears to be composed of solid plates, occupying a position imme-

diately above the column attachment, and corresponding to the

position of a calyx proper. The double character of the exterior

chamber walls is also shown, with the infolding of the interior

layer to form the partitions of the chambers.

Fig 6 Horizontal section of the lower half of fig. 1, showing portions of two

large chambers and two smaller intermediate chambers.

Fig 7 A horizontal section of a small individual, divided into eight irregular

chambers and an obscure central cavity, by the vertical partitions.

Fig 8 Horizontal section near the summit of another example, showing a

division into four equal and symmetrical chambers.

The specimens of this species here illustrated are from the Tentaculite lime-

stone, Schoharie, N. T.
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PLATE XXXVI.

Camarocrinus Safeordi.

Page 208.

Fig. 1. Basal view of a well-preserved specimen, showing the form and lobation

of the body, the projecting imperfect margin around the basal area,

and the structure of the base. In this specimen there are five large

and distinct ambulacra, opening into the interior cavities, and the

bases of two small accessory columns on opposite sides of the cen-

tral one.

Fig. 2. Lateral view of a specimen, consisting of five equal lobes; The exter-

nal layer of the walls has been removed from the upper portion,

showing the plates of the internal walls.

Fig. 3. Summit view of an example, showing its laterally compressed form, owing

to the great development of two of the internal chambers and the

corresponding lobes, and a partial or complete atrophy of the

others

.

Fig. 4. Lateral View of a specimen of subspherical form, without any well-

defined lobation of the dome. The plates have been removed in

the process of weathering, giving to the surface much the appear-

ance of a Favosite.

Fig. 5. The basal area of an example enlarged two diameters, showing in detail

the structure of this portion of the botiy

.

Fig. 6. An enlargement to four diameters of a portion of the surface of the

exterior walls of a specimen, showing the irregular polygonal plates,

and the impressed sinuous or cerenulate sutures.

Camarocrikus Clarkii.

Page 209.

Fig. 7. Summit view of a specimen, showing the irregular form and unequal

lobation of the body.

Fig. 8. Id. Basal view, showing the form, size, and position of the basal area,

which is imperfectly preserved, but clearly indicates the numer-

ous ambulacra, opening into the internal cavities.

The specimens illustrated on this plate are from the Lower Helderberg lime-

stone, Hardin county, Tenn.
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PLATE XXXVII.

Camarocrinus Saffordi.

Page 208.

Fig. 1. An outline showing the form and lobation of a specimen, consisting of

two large equal lobes and three smaller, nearly equal, accessory

lobes.

Fig. 2. A horizontal section in outline, of the largest individual observed, show-

ing the comparative thickness of the partitions and external walls,

with five unequal internal chambers.

Camerocrinus Clarkii.

Page 209.

Fig. 3. A diagram of the internal chambers, drawn from the lobes shown on

the exterior of the specimen represented in figs. 7, 8, pi. 36.
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