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DESCRIPTIONS OF NEW SPECIES OF FOSSILS FROM THE
NIAGARA FORMATION AT WALDRON, INDIANA.

By James Hall.

[Read before the Albany Institute, March 18, 1879.]

In the 4th volume of the Transactions of the Albany Institute^ I

have described a considerable number of new forms from the above

named locality of the Niagara group, and also noticed the occur-

rence of other known species in the same association. The
Corals and Bryozoa which, without a critical examination, I then es-

timated as " at least twelve sjDecies," have been subsequently illus-

trated in the 28th Report of the New York State Museum of
NaturalHistory^ and these together with other new or before unrec-

ognized forms amount to more than forty species. The entire

number of species now known to me from this locality is upwards of

150, including varieties.

In the autumn of 1877, Mr. Charles D. Walcott with the aid of

Mr. C. Vandeloo made large collections of fossils from the Waldron
locality, which have furnished the following new forms, together

with an additional number of known Niagara species, not before

recognized at that place.

In the preparation of this paper I have been very ably assisted by
Mr. George B. Simpson who has carefully studied the Bryozoa and
separated the species here described from the previously illustrated

forms (in the 28th Museum Report) indicating their distinctive

characters. Mr. C. E. Beecher has likewise selected and arranged

the remaining species of the entire collection, enabling me to add
several new species of crinoidea and other fossils.

PROTOZOA.

Receptaculites sacculus n. sp.

Body longitudinally subcylindrical, hollow, open at one end (the

base ?), length less than twice the diameter. Cells irregular in size

and arrangement, somewhat smaller near the base, expanding at

the aperture to twice the diameter below. Distance between the
Trans, x.] 8
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cell-apertures equal to the diameter of the apertures. Length of

cylinder 80 mm., diameter at the base 55 mm., diameter at the sum-

mit about 45 mm. ; length of cell tubes in the thickest portion of the

cylinder 10 mm.

This species is described from a portion of an individual broken
longitudinally through the middle. The fragment is covered with
bryozoa rendering some of the characters obscure. It is readily dis-

tinguished by its sac- like form from all other species known in this

horizon.

HYDROZOA.

Dendeogeaptus (s.g. Chaunogeaptus) novellus n. sp.-

Fossil occurring free in the shales, or upon other fossil bodies, in

slender branching fronds. Branches diverging, lax and slender, with

numerous branchlets, both marked by numerous cellules which are

usually indicated by the appearance of abrupt expansion and contrac-

tion of the branches.

The angular projection of the cell-aperture can be observed in

many parts of the fossil.

This species is more lax and diffuse than any form of Dendeo-
geaptus known to me, and I therefore suggest a separation from' the

typical forms of the genus. It occurs free among other fossils, or

attached to some fragmentary portions of other bodies. In its habit

of growth it is quite distinct from any of the forms heretofore illus-

trated or that have come under my observation.

Inocaulus divaeicatus n. sp.

Frond ramose, regularly branching about every 10 mm. by dich-

otomous division. Branches straight, diameter 2 mm., diverging at

an angle of nearly 85°, giving the frond a somewhat rigid appearance.

Exterior structure composed of numerous irregular, longitudinally

striated, branching filaments, connected by slender dissepiments,

forming rows of small, irregular, subangular cell-apertures.

This species is distinguished from Z jt^^imM/osws Hall (^Pal. JV. Y.,

vol. ii, p. IVe), by its rigid, slender, diverging branches, and by the

absence of the projecting, imbricating scales forming the cell-margins.

The specimen here described furnishes some additional evidence
regarding the intimate structure and nature of Inocaulus.
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CORALS AND BRYOZOA.

Cladopoka sarmentosa n. sp.

Froqd ramose, solid, frequently branching, diameter from two to

four mm.; cell-tubes radiating equally on all sides from the axis at

an angle of 45°, gradually enlarging towards their apertures, which

are about .75mm. in diameter, and closely arranged in alternating

series, the apertures having their lower side margined by a projecting

lip which gradually slopes into the substance of the branch below.

This species bears some resemblance to C. seriata, Hall, of the

Niagara group of New York, but differs from that species in its

stronger and more frequent branches enlarging at their bases ; and
in the gradual diverging of the cell-tubes from the axis.

Teematopora (Ch^tetes) crebripora 71. sp.

Frond ramose, branches infrequent, moderately diverging ; sub-

stance solid from the filling of numerous small subcylindrical cells,

which, originating at or near the centre, gradually diverge to near

the surface, where they turn directly outward. Cell-apertures oval,

from one and a half to two mm. in length and about two-thirds as

wide as long
;
irregularly arranged, often contiguous, but preserv-

ing the oval form. Septa few or none.

It differs from T. varia in its larger and distinctly oval cell

apertures, and its solid branches.

Callopora elegantula.

Callopora elegantula Hall. Pal. N. Y., vol. ii, p. 144, pi. 40, figs. 1, 2. 1852.

This species has not heretofore been recognized among the collec-

tions fromWaldron; but the specimens under examination possess

all the essential characters of those from the Niagara group of New
York.

Callopora cervicorxis n. sp.

Frond ramose, branches round or flattened, solid, irregular in their

mode of growth, diverging at an angle of 90°, diameter of branches

reaching eight mm. Cellules rising from the centre and gradually

iscending to near the surface, where they turn abruptly outward
;

cell-walls very thin ; septa very infrequent
;

cell-apertures oval,

.3mm. long, .2mm. wide, closely arranged, with elevated margins which

are often granulose. Intercellular spaces very narrow or sometimes

wanting, leaving the cell-margins in contact.
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CaLLOPORA ? DIVERSA H. Sp.

Frond ramose, solid ; branches iufrequent, strong and usually some-

what compressed, often much thickened below the bifurcations, and

presenting a clavate form. A longitudinal section shows the cells

gradually divergent from the centre and turning abruptly outward

near the surface ; cell-walls with strong and regular corrugations,

about four in the space of one millemetre
;
septa wanting or very

infrequent
;

cell-apertures usually subcircular, sometimes distinctly

oval and often subangular from close proximity, with distinct spines

at the angles, and sometimes with margins entirely granulose. In-

tercellular spaces sometimes marked by a single series of pits upon

the surface, but usually this feature is absent or obsolete ; a section

of a branch shows the septate intercellular spaces extending a short

distance below the surface.

This species, in its solid structure, and its intercellular spaces, seen

only near the surface, so closely resembles Ch^etetes that there is

little reason for separating it from that genus. It can be distinguished

from Callopora cervicornis by its stronger habit, more circular

cell-apertures, and conspicuous maculae with larger cells.

Trematopora subimbricata n. s}?.

Bryozoum ramose ; branches straight, hollow ; inner surface

transversely wrinkled ; cellules risins;; from the epitheca and con-

tinuing with slight obliquity to near the surface, where they curve

outward almost rectangularly to the axis. Cell-apertures oval,

about two-thirds as wide as long, often closely arranged or crowded,

upper side without elevated margin, lower side with a projecting lip.

In some parts of the surface there are maculne of larger and more

irregularly disposed cells.

This species resembles T. oscuhim in its general aspect ; but the

branches are stronger, and the cell-apertures irregularly disposed.

In that species the smaller and more regularly arranged cells are

marked by a projecting border on the upper margin.

Trematopora ? (Trachypora ?) macropora n. sp.

Bryozoum branching ; branches slender, solid, infrequent, dia-

meter .5mm Cell-apertures oval, very large in comparison with

the branches, about .3mm. in length and .2mm, in width, with
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elevated and granulose margins ; the apertures arranged in spira

rows, the distance between them a little more than their length

Interspaces covered with fine granules.

This species is distinguished from T. minuta by the absence of

the strong longitudinal rows of nodes, which in that species are more
elevated than the cell-margins, while in this the character is reversed.

The minute granulas upon the surface show that the differences

observed are not due to weathering or maceration.

Stictopora orbipoka n. sp.

Bryozoum ramose ; bifurcations frequent, branches convex, thick-

ness about half as great as the. width
;
margins of branches destitute

of cellules, and marked by granulose striae. Cellules rising from

a thin diaphragm and ascending at an angle of about 45° for half

their length and then turning slightly backward, open upon the

surface in small circular apertures which are surrounded by an

elevated granulose margin : cellules arranged in oblique lines

in which there are sixteen cell-apertures in the space of fiv^e milli-

metres.

This species differs from S. similis in the thicker stipe and the
distinctly circular cell-apertures.

CeRAMOPORA ? (LiCHENALIA ?) EXPLANATA H. Sp.

Bryozoum consisting of thin foliate expansions, which may be free

or incrusting, and celluliferous on one or both sides : when celluli-

ferous on one side only, the lower side consists of a concentrically

wrinkled epitheca ; and when celluliferous on both sides, this epitheca

becomes a thin diaphragm separating the two ranges of cells. Cellules

obliquely ascending, and rapidly expanding towards the aperture;

arranged in alternating and imbricating series
;
apertures oblique to

the surface of the frond, opening in an arched or subtriangular

form.

This species occurs in moderately large expansions, presenting
the general aspect of Lichenalia concentrica ; but it may readily

be distinguished by the angular form of the cell-apertures, and
by the direction of the cells being more nearly parallel to the
epitheca or diaphragm ; and they are exposed for nearly their whole
length.
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Ceramopora raripora n. sp.

Bryozoiim growing in thin expansions
; celluliferous on one side

(so far as observed), the other side marked by a wrinkled epitheca.

Cell-tubes subcylindrical, oblique, enlarging to the aperture, extremely

variable in size. Apertures from .5 to 1.5mm. in diameter
;
arching

and subtriangular in form, and arranged in alternating and imbri-

cating series ; the larger cells frequently appearing polygonal and

opening directly upward.

This species differs from the preceding in the closer arrangement
of the cells, comparatively little of the cell-tube being seen, and
also in the larger cell-apertures, which open directly outward.

Ceramopora (Paleschara ?) nothus n. sp.

Bryozoum growing in thin expansions, attached to other organic

bodies ; cell-tubes short, arranged in alternating and imbricating

order : aperture arched or angular, usually oblique to the plane of

the surface, sometimes opening obliquely upward, one-third of a

millimetre in diameter. Surface marked by numerous slightly

elevated maculae, the centres of which are distant from each other

about four or five mm. These maculae are occupied by larger cells,

their apertures being nearly a half millimetre in diameter.

In well-preserved specimens, the angles of the cell-apertures have

short, spine-like projections.

This species resembles C. confluens ; but the cell-apertures are

larger, and the maculae are less elevated and always covered by cells.

In C. agellus the cell-tubes are more exposed and have a radiating

order not observed in this form.

EscHAROPORA (Ptilodyctia) angusta n. sp.

Bryozoum an elongate, simple stipe, celluliferous on both sides :

cell-apertures opening a little obliquely upon the surface, about five

in the width of the stipe, occupying a width of 1.3mm., while in the

same space longitudinally there are three. Margins of stipe granulose.

Fenestella pertenuis n. sp.

Frond flabelliform, branches slender, from eight to eleven in the

space of five mm. ; on the non-poriferous side the branches are

flattened and striated, the striae distinct, from three to five on a
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branch, and on well-preserved specimens finely granulose : dissepi-

ments extremely slender, frequently oblique, and not expanding at

their junction with the branches. Fenestrules quadrangular, vary-

ing from equal to twice the width of the branches, length from two

to three times the width. Cell-pores in two ranges, apertures circu-

lar, four in the length of a fenestrule, opening obliquely upward :

distance between the cell-apertures equal to, or a little less than, their

diameter : margins slightly elevated. Centre of the branch longitu-

dinally carinated ; carina sharp and slightly elevated.

Fenestella bellastriata n. sp.

Frond funnel-shaped, branches strong, rigid, very gradually en-

larging to the bifurcation. Surface of non-poriferous side flattened,

strongly striated, striae two to three upon each branch except just

below the bifurcation where the number is greater : dissepiments

from one-half to two-thirds the width of the branches, expanded at

their junction, about six in the space of five mm. Fenestrules elon-

gate-oval, width about equal to that of the branches, length two or

three times the width : cell-pores in two ranges, three in the length

of each fenestrule, opening laterally, and slightly upward
;
margins

elevated and indenting the border of the fenestrule. Centre of the

branch carinated, carina narrow and little elevated.

This species differs from F. pertenuis, in its stronger branches and
much wider dissepiments, which are expanded at their junction with
the branches, in the elongate-oval fenestrules, the strong sharp

• striseon the non-poriferous side, and in the number of pores in the

length of a fenestrule.

Fenestella coxeerta n. sp.

Frond flabelliform, branches slender, about seven in the space of

five mm.
;
non-poriferous side rounded, striated; strife granulose, four

or five on the width of the branch ; bifurcations very frequent and ir-

regular : dissepiments, from one-third to one-half the width of the

branches, widening at their junction, usually direct but sometimes

oblique, three in the space of five mm. Fenestrules subquadrangu-

lar, varying from equal to nearly double the width of the branches,

length about three times the width. Cell-pores in from two to four

ranges, usually three ranges ; six to seven in the space of each fenes-

trule.
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Where there are three or four ranges of cell-pores, the central

range, or ranges open directly upward, with the lateral ones open-

ing nearly directly outward ; where there are but two ranges they

open directly outward. Cell-apertures small, circular, closely ar-

ranged and nearly contiguous
;
cell-margins but slightly elevated

;

margins and intermediate spaces finely granulose. Ranges of pores

separated by a narrow nodose ridge.

Fenestella tantulus n. sp.

Frond flabelliform, branches straight,seven in the space of five mm.

;

on the non-poriferous side rounded and striated ; striae fine, four

to six on each branch, strongly granulose : dissepiments from one-

half to two-thirds as wide as the branches, expanding at their junc-

tion, four in the space of five mm. Fenestrules elongate-oval or sub-

quadrangular ; width about the same as the branches, length from

two to three times the width. Cell-pores in from two to four ranges,

two ranges predominating ; five pores in the length of a fenes-

trule ; where there are more than two ranges the inner ones open

directly upward and the lateral ones directly outward. Cell-aper-

tures small, circular, margins slightly elevated, spaces between the

ranges of apertures tortuously striated ; where there are but two

ranges of cells they open directly outward ; the interspaces are ele-

vated and nodose, but not carinated.

This may be distinguished from F. conferta by its smaller and

more distant cell-apertures, and fewer cells in the space of a fenes-

trule, and by its stronger and more closely arranged dissepiments.

Fenestella pkolixa n. sp.

Frond flabelliform, branches slender, irregular near the base, be-

coming more regular and straighter above, eight or nine in the space

of five mm.; non-poriferous side^rounded and striated ;
striae sharp

and in well-preserved specimens granulose, three or four upon each

branch. Dissepiments very slender, occasionally oblique to the

branch, slightly expanding at their junction, distant from each other

about one millimetre. Fenestrules quadrangular, often twice the

width of the branch, the length from two to two and a half times

the width. Cell-pores in two ranges, four or five in the length of a

fenestrule, opening nearly directly upward, apertures circular, mar-

gins distinctl}^ elevated, granulose and indenting the border of the

fenestrule ; centre of the branch carinated, carina sharp and strongly

elevated.
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CRINOIDEA..

Platycrinus silueicus n. sp.

The base of the calyx composed of large plates, which have a

length of eleven mm. with a width of ten mm. The plates nearly

flat in the middle, becoming convex towards the margins, and abruptly

depressed at the suture line. Surface granulose, the granules

elongate, tortuous and confluent.

Dendeocrinus ancilla n. sp.

Body narrowly turbinate, width and height about as ten to twelve

or as ten to thirteen ; contracted between the arm-bases
;
upper part

of the column closely adhering to the body, the five minute basal plates

scarcely distinguishable from the segments of the column at its summit:

subradial plates obscurely angular on the lower face,about three-fourths

as wide as long, very gradually expanding in width from the base,

and supporting on their upper adjacent sloping faces a large hexa-

gonal interradial plate, and this supporting a single radial, from

which the arms take their origin. Arms unknown.

This species is narrower and less robust than longidactylus

{Pal. N. Y., vol. ii. p. 193, plates 42 and 43).

Lampterocrinus parvus n. sp.

Body small, somewhat narrowly turbinate, obtuse at the base

and obscurely pentagonal. Basal plates five, small; the subradials

larger : radial plates comparatively larger and strong, the third one

not determined : the first interradial nearly equal in size to the first

radial
;
apparently two smaller plates above. Arm-bases prominent,

giving a distinct pentalobate aspect to the body ; the anal side ex-

tremely prominent.

This species has the essential structure and general aspect of L.
Tennesseensis, except that there are fewer plates in the interradial

series, and the third radial plate is obscure. The specimen is much
smaller than any of the Tennessee specimens which have come under
my observation, having a height of only about ten millimetres.

This species is from the limestone beds at Waldron, Ind.

Trans, ] 9
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Cyathocrinus (Poteriocrinus) ^mulus n. sp.

Body pentangularly si%bturbinate, rapidly attenuate below the

summit of the subradial plates, and expanded above ; the anal side

prominent. Basal plates with a prominent node at the base of each

one : subradials higher than wide : radial plates wide, pentagonal,

with the upper side deeply cicatrised for the arm attachment. First

anal plate quadrangular, the second one large unequally pentagonal,

and cicatrised on the upper side as in the radial plate. Surface

granulose. Arms and column unknown.

This species differs from C. Folyxo of the same formation and
locality, in its more elongate form and less robust character.

Poteriocrinus ? calyx n. sp.

Calyx turbinate. Basal plates strong, thickened at their lower

margins, forming a distinct annulation at the base, and having a height

a little less than half the height of the subradial plates : subradial

plates elongate, three of them hexagonal, the anal side being un-

known. Surface of the plates granulose.

The only specimen examined is imperfect and its full charac-

ters are unknown. The strong basal plates with the annulated lower
margin, and the unusually elongate subradial plates are distinguish-

ing features of the species, and present characteristic differences

from any other species known in the formation.

EuCALYPTOCRmUS CONSTRICTUS U. Sp.

Body subturbinate, narrow below and abruptly expanding from

the second radial plates
;
becoming ventricose and pentalobate

above. Basal plates large, their entire characters undetermined. First

radial plates wider than high, the lateral margins scarcely expand-

ing, little incurved; indented on the lower margins for the reception

of the basal plates, gently concave on the upper margin, the upper

lateral angles truncated for the support of a large interradial plate

with narrow base, the surface of which is moderately concave. The
second and third radial s are quadrangular and pentagonal ; the sum-

mit of the latter reaching to the point of greatest gibbosity in the

calyx, and supporting on the sloping sides the supraradial plates,

being scarcely truncated at the upper extremity for the reception of
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the interbrachial plate. The double second interradial plate, sur-

mounting the first interradial plate is distinctly concave, causing the

lobed character of the upper part of the calyx. The lower plates

of the arms, only, are preserved.

Surface of the plates smooth or finely granulose.

This species is conspicuously distinct from all others, in the con-

tracted lower part of the calyx and the abrupt expansion, giving
great gibbosity above, while it is contracted between the arms of

each ray by the concavity of the double interradial plates.

Body turbinate, composed of the following series of plates : basal

plates three ; subradials five ; radials five in the first series, anal

area composed of several plates; arms unknown.

This crinoid has the general form and aspect of Poteriocrinus or

Ctathocrixus, and has a similar structure above the basal series.

Three individuals have been examined, each one of which has the
remarkable protuberant attenuate base and large anal area.

The accompanying diagram gives an illustration of the structure of the Genus.

Body somewhat angularly turbinate, base a little protuberant for

the column attachment, narrow and distinctly pentangular above to

the middle of the subradial plates
; the areas formed by the lateral

AMPHERISTOCRINUS nov. gen.

Ampheristocrixus typxjs n. sp.
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portions of the adjacent subradials, the basal portion of the radials

and upper part of the basal plates, are distinctly flattened or some-

times slightly concave ; and in like manner the areas formed by the

lateral portions of adjacent radial plates and the upper part of the sub-

radial are distinctly flattened. The pentagonal basal plate higher than

wide, the other two wider than high. Subradials with the pentagonal

forms a little higher than wide and the others about equal in height

and width. Radials fully one-third wider than high, with a narrow

cicatrix upon the upper margin for the attachment of the brachial

plate, which occupies scarcely one-third of the width of the plate

below. First arm plate quadrangular, above which their character

is unknown. Surface finely granulose. Column and arms unknown.

Height of calyx 12 mm.

This species in its external form bears much resemblance to Cya-
thocrinus Polyxo, but it is less robust, more slender and more dis-

tinctly pentangular in the lower part, while the column attachment
is proportionally smaller. Compared with the young of that species

the basal plates are distinctly higher, and the same is true of the

subradials ; but a marked difference in the structure is shown in the

number and form of the basal plates,— G. Polyxo having five short

broad plates, while this species has three basals, two of these hex-

agonal and about as high as wide, and one pentagonal plate on the

anal side which is much higher than wide.

CodASTER (StEPHAjN^OCRINUS ?) PULCHELLtJS.

Cadaster pulcJieUus Miller and Dyer. Contributions to Palaeontology, Journal

of the Cincinnati Society of Natural Aistory, April, 1878.*

Body obconical, triangular below, becoming obtusely pentagonal

above, the angles coinciding with the ambulacral areas ; the exterior

surface between these being flat or slightly concave in the upper

part. The basal plates constitute a little more than one-third the

entire height of the body : plates of the second range much larger

than the basal, and deeply indented on their upper margin for the

reception of the ambulacra : plates of the third range extremely

minute except on the anal ? side, where the terminal plate broadly

truncates the upper sides of the two adjacent plates of the second

range. Central aperture conspicuous, pentalobate. Surface ob-

scurely striated.

In the specimens examined, the minute j^lates covering the central
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aperture are wanting. The grooves for the attachment of the tenta-

cular are distinctly preserved, but no appendages have been seen.

This form diifers from Stephanocrinus gemmiformis in its nar-

rower proportions and more acute base, and also in the smaller and
less elevated plates of the third series, of which one plate is con-

spicuously larger than the others.

In the structure of the body, at least, there are no differences which
appear to be of generic importance between Stephaxocrixus and
CoDASTER. The species under consideration presents all the es-

sential features of the former genus.

GodASTER PENTALOBUS 71. Sp.

Body robust, distinctly pentangular and pentalobate in the upper

part, narrowing below ; the basal portion unknown. Summit broad,

the ambulacral areas prominent.

The specimen described has a width of over ten ram. in the upper

part ; and the wddth of each side, measured from the base of the

ambulacral areas, is about seven mm.

A single imperfect specimen only, has been observed, but its char-

acters are quite distinctive, when compared with any Silurian

forms of the genus.

BRACHIOPODA.

LiXGTJLA GIBBOSA 71. Sp.

General form subelliptical, lateral margins curving, rounded at the

base, and somewhat abruptly contracting towards the beak ; valves

gibbous on the umbones; greatest convexity at about one-third the

length from the apex. Surface marked by fine irregular concentric

striae which in some parts become lamellose, and also by concentric

undulations.

Craxia spixigera 71. sp.

Shell very broadly oval, wider than long, slightly concave on the

margin near the apex. Upper valve depressed subcorneal, apex trans-
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versely subcentral, distant from the concave margin about one-third

of the longitudinal diameter. Lower or ventral valve not observed.

Surface marked by very fine, sharp, lamellose, concentric striae.

Entire surface minutely papillose. Shell ornamented with irrregular,

interrupted radiating lines or ridges of small, short, tubular spines,

diverging from the apex to the margins, and increasing in number
by implantation only. These radiating lines are composed of a single

row of imbricating spines forming a nearly continuous nodose

ridge. The specimen described has over thirty of these rows at the

margin.

When in a perfect condition the spines do not show their tubular
character, being closed at the extremities. The individual is attached
to the dorsal valve of Rhynchonella StricJda)idi, and exhibits the
plications of that shell continued over the Ceaxia in corresponding
folds irrespective of the surface ornaments.

From- G. setifera and C. Siluriaiia, with which it is associated,

and from any other palaeozoic form with which I am acquainted, this

species is distinguished by the radiating rows of spines.

Orthis subnodosa n. s^).

Ventral valve suborbicular, length and width about as 10 to 14
;

hinge-line much shorter than the width of the shell ; an undefined

mesial depression on the lower half of the shell ; umbo prominent,

beak small and slightly incurved ; area small, triangular, apparently

not occuping more than half the width of the valve ; foramen large,

reaching to the beak, wider than high.

Surface marked by subangular plications of which there are three

in the mesial depression, the central one being interstitial, coming

in below the umbo. There are about ten plications on each side of

the mesial depression, some of these coming from bifurcation or in-

terstitial additions ; the plications are crossed by lamellose lines of

growth, which give them a subnodose aspect.

This species resembles, in some of its features, the 0. Jissicosta of

the Hudson river group.

Ztgospiea minima n. sp.

A small subglobose form, about as long as wide. Ventral valve

extremely gibbous, with a slight emargination in front. Dorsal

valve gibbous on the umbo, depressed in the middle, and concave
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towards the front, presenting the feature of a broad, shallow, un-

defined sinus. Surface marked by strong radiating striae.

The aspect of this fossil is characteristic of the genus Zygospira,

but the form is extremely gibbous and has the character of a ma-
ture shell, though its length is only two and a half milliemtres.

Mekistella rectirostra n. sp.

Shell broadly ovate, acute at the beak, thence rapidly expanding
;

the dorso-lateral margins nearly straight for one-third the length of

the shell, and then broadly curving, giving the body of the shell

(in older individuals) a depressed orbicular or sublentiform aspect :

younger shells ovate or acute. Valves almost equally convex.

Ventral valve most convex a little above the middle, thence curving

to the lateral and basal margins ; sinus none or very obscure ; beak

elevated, acute, attenuate, nearly straight or very slightly arcuate
;

area and foramen triangular without deltidial plates. Dorsal valve

very convex above the middle, sloping abruptly to the lateral, and

more gently to the anterior margin ; beak closely incurved into the

triangular foramen of the ventral valve.

Surface usually appearing smooth, but is marked by extremely

fine radiating striae, which give a cancellated appearance under a

lens. The larger specimens measure eleven mm. in length by about

nine mm. in width.

This species is very distinct from the two other forms of the genus
from this locality, both in its proportions and general aspect ; but
more especially in the nearly straight beak and open triangular fora-

men. The specimens have the aspect of Cryptoxella, but are clearly
shown to possess spires arranged as in Meristella.

Spirieera bicostata ? var. petila.

Shell obliquely subpyramidal, wider than long
;

hinge-line

straight, about four-fifths the greatest width of the shell, rounded
at the extremities. Ventral valve gibbous, subpyramidal ; beak
incurved, umbo prominent, abruptly curving to the basal and baso-

lateral margins ; sinus visible at the apex and becoming wider and
deeper towards the front, margined on each side by a strong plica-

tion, and between this and the cardinal extremity on each side are

one or more obscure folds. Area elevated, triangular, margins
rounded ; foramen higher than wide, with elevated margins, and
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occuping one-third of the area. Dorsal valve moderately convex,

the greatest convexity just above the middle ; mesial fold indistinct

above, becoming prominent towards the base, marked on each side

by 'one or two obscure undulations. Surface marked by concentric

undulating ridges, and intermediate fine radiating strife.

This form resembles JSp. hicostata' of the Niagara Limestone of

New York, but is much smaller and with the ventral valve more ele-

vated.

Teiplesia putilltjs n. sp).

CompsiTe Spii'ifera ? Waldronensis 'Mii.ij'E.Ti and Dyer. Contributions to Palseon-

tology, Journal of the Cincinnati Society of Natural History, April, 1878.

Shell small, subquadrate in outline, length and breadth nearly

equal, hinge-line straight, less than the width of the shell, extremi-

ties rounded. Ventral valve slightly convex on each side of the

sinus, becoming concave near the margins ; mesial sinus undefined

above, becoming wide and deep below, and produced in front into a

long triangular extension ; beak greatly elevated, acute, extending

beyond the hinge-line, the apex obscurely marked by what appears

to be a minute foramen ; area triangular, wider than high, deltidium

triangular, higher than wide. Dorsal valve very gibbous ; moder-

ately convex on each side of the fold, and slightly concave just with-

in the margins; mesial fold commencing about one-third the length

of the valve below the beak and becoming very prominent towards

the base ; summit of the fold straight, its greatest elevation being

at the basal margin ; beak obtuse, closely incurved.

Surface marked by fine concentric lines of growth, which toward

the margins become strong lamellose strife.

The specimens of this species are distorted in their mode of growth,

apparently from the natural obliquity of the mesial fold and sinus.

Pextameeus foexicatus var.

Pentamerus fornicatus Hall. Pal. N. T., vol. ii, page 81, plate 24, fig. 7.

Shell ventricose, larger valve highly arcuate, length less than the

width, umbo gibbous, beak strongly incurved ; a broad shallow and

undefined mesial sinus extends from the umbo to the base of the

shell, having in the centre a low, distinct elevation which gives a

double sinus : the median elevation is scarcely so high as the shell

on each side, prolonged in front, and terminating in a distinct emar-
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gination for the reception of the median extension of the opposite

valve.

Surface marked by fine sublamellose striae of growth, which are

distinctly curved backward on the prominent parts of the shell and

forward in the depressions.

This form so nearly resembles Pentamerus fornicatus of the Clin-

ton limestone that I can only regard it as a variety of that species.

LAMELLIBRANCHIATA.

GONIOPHOKUS SPECIOSUS U. Sp.

Shell subrhomboidal, a little more than twice as long as wide
;

hinge-line two-thirds the length of the shell ; anterior extremity

somewhat obliquely truncated ; a prominent angulation extending

from the beak to the posterior basal margin. Surface marked by
striae of growth which are parallel to the margins of the shell,

being gently curved below the carination, and above it turning

forward parallel to the truncate posterior margin. Length of

specimen eighteen mm.

GASTEROPODA.

LOXONEMA ?

Compare Loxonema Leda. Hall. 20th Rep. St. Mus. Nat. Hist., p. 346. 1887.

. Several specimens referred to this genus have been obsci vcd, con-

sisting entirely of casts of the interior. They do not possess suf-

ficiently well defined characters to designate them as a species or

to refer them to any described form.

PTEROPODA.

CONULAEIA INFREQUEXS U. Sp.

Cone strong, marked by prominent transverse ridges, with inter-

mediate furrows which are gently curved; ridges crossed by
numerous strong nodes, which are slightly elongate in a direction

transverse to the ridges, and perceptibly wider at their lower ex-

tremities; about ten of these nodes in the space of four millimetres

Trans, a;.] 10
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in the line of the ridges. The intermediate furrows are marked by

one or two longitudinal striae.

This species is larger and the surface-markings coarser than C.

JV^iagarensis. In general aspect and surface-marking it may be

compared with C. Tonga and C. lata, but the cone has apparently

been wider than the first of these and not so expanded as the last.

No entire individual has been seen.

COLEOLUS' SPmULUS 71. Sp.

Form a very slender, elongate cone, slightly curving near the

apex. Section circular. Length from 2 to 8 mm. Surface orna-

mented by fine, sharp, annulating, regular striae, 15 to 20 in the space

of 1 mm.

This is the only species yet described from Silurian rocks. Speci-

mens are found in considerable numbers in the softer portions of the

shale associated with Leperditia, Beykichia, and other minute forms

which are obliterated in the coarser or pyritiferous shales.

CEPHALOPODA.

Oethoceras medullare.

This species, described in the 20th Report on the State Museum
of Natural History, is of frequent occurrence in the Magnesian
Niagara limestone of Wisconsin; several specimens have been ob-

served in the Waldron collections. It usually occurs in an imper-

fect and much macerated condition
;
only one specimen has been

observed which preserves distinctive characters.

Orthoceras amycus n. sp.

Shell very gradually and almost imperceptibly enlarging from

the apex ; section circular
;

septa deeply concave, distant from

each other nearly two-thirds the diameter of the tube
;
siphuncle

central or slightly excentric, diameter at the septum one-sixth the

diameter of the tube ; marked by low rounded annulations which

are slightly oblique to the axis of the shell, two to three annula-

tions in the space of one chamber ; 24 annulations in the space of

100 mm.

^ Coleolus Hall, unpublished nov. gen., Pal. N. Y., vol. v. part ii, page 184.
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Surface marked by fine concentric stria? which follow the direction

of the annulations : no longitudinal striae have been noticed.

This species differs from 0. annulatum in the more gently taper-

ing tube, the greater distance of the septa, the low undefined annu-
lations, and the fine concentric striae, which are not lamellose, and
in the absence of longitudinal striae.

Nautilus Oceaxus n. sp.

Shell large, discoidal ; volutions closely coiled but not re-entrant
;

umbilicus large and open ; transverse section elliptical, the dorso-

ventral diameter being the greater. Shell gradually enlarging.

Chamber of habitation large
;
length twice the greater diameter,

the capacity being equal to, or greater than, the entire septate por-

tion of the shell
;
becoming straight, and free from the inner volu-

tions, toward the aperture. Septa regular, two in the space of five

centimetres on the ventrum, and five in the same space on the dor-

sum.

The specimens measure from 20 to 25 centimetres in diameter.

This species resembles N. occidentalh of the Niagara group of

Wisconsin, but the form is less gibbous and the septa less distant

than in that species.

Gteoceras abruptum n. sp.

Shell coiled, rapidly expanding towards the aperture : number
volutions about one and a half?, not contiguous. Transverse

section broadly elliptical or subcircular ; dorso-ventral diameter

the longer. Septa distant, the distance between them becoming

gradually greater from the apex toward the chamber of habitation.

The last three chambers measure on the ventral side 65 mm., and on

the dorsal side about 24 mm. Siphuncle near the ventral side.

Surface cancellated by longitudinal furrows, about one millimetre

wide, Avhich are crossed by finer strong lines of growth.

The specimen described has had a diameter of about 15 centime-

tres.

This species, in a fragmentary condition, may be distinguished
from Nautilus Oceanus with which it is associated, by its smaller
size, more distant septa, and more rapidly expanding form.



76 Descriptions of New Species of Fossils.

CRUSTACEA.

ACIDASPIS FIMBRIATA 71. Sp.

Fragments of a species of Acidaspis occur upon the surfaces of
some of the slabs which are mainly covered with Bryozoans. The
separated cheek pieces are distinguishable by the numerous straight
lateral spines which give them a fimbriate appearance. As many as
eleven of these lateral spines may be counted upon a single imper-
fect cheek. The border of the cheek is but slightly curved and the
long posterior spine is nearly straight.

Ill^nus (Bumastus) Ioxus.

lUcenus Ioxus Hall. 20th Rep. St. Mus. Nat. Hist., p. 378, plate 22, figs. 4-10.

1867. Revised edit., p. 420, pi. 22, figs. 4-10. [1870.]

A large specimen of the caudal shield from the limestone, has all

the proportions of this species, though of somewhat larger dimen-
sions than is usual with the Wisconsin individuals. The specimen
measures 60 mm. in length, with a width of about 75 mm.

In addition to the foregoing species the following known forms
have been recognized among the collections formerly and recently

made at Waldron: Buthotrephis gracilis, Orthis hiloha, Cypricar-

di7iia arata, Orthoceras sithcancellatum , and Orthoceras annulatum^



EXPLANATION OF PLATE IL

Triarthrus Becki Green.

Page 23.

Fig. 1. Natural size and enlargement of an individual having one thoracic

segment.

Fig. 1 a. A narrow and more elongate individual of the first known degree of

development having one segment in the thorax.

Fig, 15. Natural size, and enlargement of 1 a, to fifteen diameters to show the

character of the head and pygidium and their relative proportions

and size.

Figs. 1-13. A series of individuals illustrating the gradual development of the

head and throas on the addition of each thoracic segment The

pygidium diminishing in size as compared with the other parts

of the body. The numbers 1-13 also indicate the number of

segments in the thorax of each individual to which they refer.

All enlarged to three diameters.

Fig. 13. Enlargement to three diameters of an individual having fourteen

thoracic segments.

Fig. 14. Fully developed individual of sixteen thoracic segments, natural size.

All the larger specimens have been flattened by compression. The

csnvexity in the figure is the same as in an individual of sixteen

segments, 33™™ in length.

. : The free cheeks are also pressed out so as to show their margins.

Cyathophycus heticulatus.

Page 18.

Fig. 16. A frond presenting the usual characters when flattened between the

layers of shale.

Fig. IG a. A small frond showing the true cup like form.

Fig. 16 b. A more elongate tubular frond with a somewhat contracted aperture.

Fig. 16 c. A fragment of a frond showing the thickened cell walls.

Fig. 16 d. Base of a frond flattened down upon the frond. The last is from Mr
E. Hurlburt's collection.

Cyathophycus subsphericus.

Page 19.

Fig. 17. A flattened frond showing the plain structure and the small opening

at the summit. A portion of the margin is broken away.

DiSCOPHYCUS TYPICALIS

Page J9.

Fig. IH. A small characteristic specimen. The margin is slightly corrugated

and numerous individuals of Ortliu testudinaria are attached to

the surface.




