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CHAPTER VIIIL

PALEONTOLOGY OF TOWA.

~

GENERAL REMARKS — Fossits or ToE HaMinroN GroUP — Fossiis or THE CHEMUNG
GROUP — F0SSILS OF THE BURLINGTON LIMESTONE — Fo0sSILS oF THE KEORKUK LIME-
STONE — Fossits oF THE St. Louis LIMESTONE— FossiLs oF THE KASKASKIA LIME-
STONE — Fossits oF THE COAL MEASURES.

1 mAD proposed, in this part of the Report, to illustrate by
descriptions and figures some of the most characteristic fos-
sils of each of the several groups and formations which
constitute the geological series occurring in Iowa. Since,
however, it was necessary to limit the work within a mo-
derate compass, the entire series could not be satisfactorily
exhibited, and I have chosen therefore to devote the means
at my disposal to a more full illustration of certain portions
which I considered more important in the present state of
our knowledge.

The sequence of the Lower Silurian and Upper Silurian
formations have, for the most part, been described and
- illustrated in the Reports of Dr. D. D. Owexn; while the
higher groups, especially the Carboniferous limestones, have
received less attention. Moreover, as I have already shown
in a published ‘paper, and more in detail in Chapter III of
this volume, the Carboniferous limestone formation of the
Mississippi valley will admit of several subdivisions (some
of which have not before been recognized), each one being
readily determined by its fossil remains, and which seem to

me to be as restricted in their geological range as are those
" [Towa SurvVEY.] 60
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of any established groups of the Silurian and Devonian
periods. ;

An examination of the fossils from the geological horizon
of the Hamilton and Chemung groups of New-York (and
which is in fact a continuation of the same beds) shows,
that while there are many species identical with those of
the same group in its eastern localities, there are a still
larger number of new species ; and which, since the physi-
cal conditions of the mass were not essentially different, can
only be attributed to the influence of geographical distance.
Having partially the means of illustrating in the fossils the
changes which have taken place in the fauna of these epochs,
I have given, to some extent, both the already known and
the new species.

The Hamilton and Chemung groups, after being traced
almost continuously from the western slopes of the Appala-
chians, is recognized in the Mississippi valley, both by
lithological features and by fossil remains; and we take up
again in Jowa our investigations of the fossils of these groups,
after an interval of nearly fifteen degrees of longitude.

Among the Carboniferous limestones, the Burlington lime-
stone has given ample materials for the illustration of its
ancient fauna. The Keokuk limestone has also proved pro-
lific of characteristic fossils ; while the St. Louis limestone
has afforded, comparatively, so few species that I have been
constrained to go beyond the limits of the State for many
of the characteristic examples of its fossils. The Kaskaskia
limestone, so well developed at Kaskaskia and thence along
the river bottom to Chester and as far as Fountain bluff] is
unknown up to the present time within the limits of the
State of Iowa. I have, nevertheless, felt it my duty to illus-
trate in some measure its fossil remains, in order to prove
its distinctness from the Keokuk limestone, with which it
has heretofore been erroneously identified as the ¢ Archi-
medes limestone”. The fossils selected for this purpose are
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of the same eclass, and represent the forms, chiefly, of Cri-
noidese and Brachiopoda, which are most commonly found
in these limestones. No species common to the two lime-
stones have been observed by myself ; and though probably
such do oceur, they are certainly not numerous, nor among
the prominent forms which every where mark the two
rocks.

Besides the collections which I have been able to procure,
I have availed myself in many instances of those already
made. Mr. A. H. Wortnen very kindly offered me the use of
his extensive and magnificent collection of Crinoide, as
well as of ~other fossils ; and but for this liberality, the work
would have been far less fully illustrated. Such ecollections
can only be accumulated by the devoted attention of many
years; and in expressing my own indebtedness to Mr. Wor-
THEN, I may express the obligations under which geology
rests for this contribution, and which will be gladly acknow-
- ledged by every student and votary of the science.

The collections made by Mr. WaiTsEY and Mr. HUNGERFORD
from the Hamilton group on Lime creck near Rockford, pos-
sess peculiar interest; inasmuch as they present us with -
forms more nearly allied to those of Central Europe, than
the species which occur in more eastern localities of the
same formation. The collections made by these gentlemen,
and by -Mr. Wortnex at Independence and other centrally
situated localities, show that in progressing in a northwes-
terly direction, changes are observed which can only be
attributed to climatic or geographical influences.

The explorations both in the Hamilton and Chemung
groups, as well as in the Carboniferous limestones, are yet
very incomplete towards the northern partof the State, and
we have reason to believe that discoveries of much interest
will be made in these formations in that direction.

The surveys of the Desmoines valley in 1856 proved the
Gypsum formation to lie above the productive Coal measures .
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and I had hoped, before the conclusion of this Report, to be
able to present some fossil remains from this group. The
examinations yet to be made will be more especially directed
to the region occupied by the Coal measures and the Gypsum
formation, and we may hope to present some more exten-
ded information regarding these formations in a succeeding
Report.

FOSSILS OF THE HAMILTON GROUP.

CORALS.

GENUS ACERVULARIA ( SCHWEIGGER ).

¢« CoraL compound, fasciculate, or more often massive, in-
creasing by calicular budding; cells presenting two separated
walls as in Aulophyllum ; rays well developed between the
walls, but much less in the central area; no columella;

transverse septa little developed”’.— Epwarps and Haime,
Mon. Polyp. Fos. p. 414.

Acervularia davidsoni?
Prate I. Fic. 8 a,b.

Acervularia davidsoni : Epwarps and HAIME, Monograph des Polypiers fossils, etc.
pa. 418, pl. 9, f.4,4a & 4b.

CoraL astreiform ; surface plane or subhemispherical;
cells irregularly polygonal, unequal, the walls slightly zig-
zag ; interior wall scarcely defined, and often marked only
by the abrupt downward bending of the rays, which form
within this area a deep cup; rays 32 to 40 in the outer di-
vision of the full-grown cells, often 20 in the younger cells,
distinctly denticulate towards the sides, less distinctly to-
wards the centre, in which there is sometimes a papilliform
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elevation which rises as high as the outer walls. In the un-
worn cells the inner wall rarely presents any interruption to
the rays, some of them dying out or becoming less dlstlnctly
_denticulate within this area.

The specimen figured is much weathered, and its outer area exhibits a gently in-
clining surface and a deep depression within the inner wall, with a scarcely elevated
point in the centre. Other specimens, with the cup entire, are less depressed; and
some specimens, which do not appear to have been worn before imbedding, are
scarcely depressed within the inner walls.

Although these differ in some slight degree from the figures and descriptions cited
above, T am inclined to regard them as identical, more particularly since specimens
from different localities in Jowa show a considerable variation in external appcarance
as well as in the prevailing number of rays. The cells range in their greatest dia-
meter from one-quarter to one-half an inch, presenting upon the surface of large
specimens every degree of development.

Fig. 8 a. A weathered fragment of this species.
Fig. 8 b. An enlargement of one of the cells.

Geological formation and locality. In limestone of the age of the Ha-
milton group of New-York : Near Davenport, Rockingham, New-Buffalo,
Pine creek, Iowa city and other places in Towa ; Hamburgh, etc. in Illinois.

Acervularia profunda (n.s.).
Prate I. FlG.‘f a,b,ec.

Corav astreeiform, subhemispheric ; cells irregularly poly-
gonal, unequal in size, often somewhat circular in the young
and half grown conditions ; walls thin, scarcely undulating;
inner wall undefined; cup abruptly and deeply depressed
from a little within the outer wall; centre marked by a pa-
pilliform node : rays thin, slender, from 36 to 46 in each
cell (41 to 46 in full grown individuals), denticulate on the
sides from the margin to the base of the cup; some of the
rays disappearing between the margin and the centre.

This species, in general aspect and in details of structure, is very distinct from
A. davidsoni. The cells are less compactly arranged, and the outline is often some-
what circular, particularly in the young state. The cells are very unequal in dimen-
sions, even in the same specimen, and this difference in the size is not always
accompanied by a corresponding difference in the number of rays. The walls of this
species are less strong than those of the preceding species, and scarcely undulating;
while the rays are much more slender, and the denticulations more regular.
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Fig. 7 a. Part of a large hemispheric mass, showing several young cells, some ‘nearly
circular : natural size.

Fig. 7 b. Transverse section of a cell, enlarged, from a polished surface. The inner wall
is not defined, and many of the rays are continuous to the centre of the
cup.

Fig.7 c¢. Asportion of a cell, enlarged, showing the denticulated rays.

Geological formation and locality. In limestone of the a.ge of the Ha-
milton group of New-York : Independence, Iowa.

GENUS CLADOPORA (HaLw).

“CoraL ramose or reticulate; branches cylindrical or
slightly compressed, terminations tercte : coral composed of
a series of tubes or cells radiating equally on all sides from
the axis, and opening upon the surface in rounded or suban-
gular expanded mouths ; cells more or less closely arranged,

but not always contiguous, and apparently destitute of septa
or rays’.— Pal. N.Y. Vol. ii, p. 137. -

Cladopora dichotoma (n.s.).
Prare I. Fie. 5.

CoraL ramose ; branches round, dichotomizing, ascending;
cell apertures in unworn specimens somewhat expanded and
broader below, in worn specimens round ; cells arranged in
alternating or somewhat quincunx order, distance from each
other greater than the diameter of the cell, sometimes more
closely arranged : surface smooth or granulate.

This species bears a distant resemblance to some of the Niagara species of this
genus; but is much more robust, with the cells much larger and more distantly
arranged.

Geological formation and localily. In calcareous rocks of the age of the
Hamilton group : New-Buffalo, Iowa ; Hamburg, Illinois.

GENUS STRIATOPORA (Harr).
¢« CorAL ramose, corolla solid ; stems composed of angular
cells; apertures of cells opening upon the surface in expan-
ded angular cup-like depressions ; interior of the cell rayed

or striated; striee extending beyond the aperture of the
cell”.—Pal. N.Y. Vol. ii, p. 156. 2
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Striatopera rugosa (n.s.).
Prare I. Fic. 6.

CoraL ramose, frequently bifurcating ; branches véry gra-
dually tapering; cells somewhat distant, arranged in alter-
nating series, subcylindrical below and gradually expanding
towards the aperture, with the walls much elevated on the
basal and lateral margins.

This species is much more robust than the S. flexuosa of the Niagara group, with
stronger and more rigid branches : the cell apertures are smaller, less angular, and
more distantly arranged.

The specimens examined are all more or less worn, and the surface characters not
well preserved. Some of the cells show the interior striation which characterizes the
genus. There is a similar speeies in the shales of the Hamilton group in New-York.

Fig. 6. A fragment of this fossil : natural size.

Geological formation and.locality. In shaly limestones of the age of
the Hamilton group of New-York : New-Buffalo, Towa. |

CRINOIDEL OF THE HAMILTON GROUP.

GENUS. ACTINOCRINUS ( MiLLER ).

[ SUBGENUS ]| MEGISTOCRINUS (OweN & SuumarD).

Bopy depressed, subspheroidal or broadly urnshaped:
basai plates three, usually anchylosed, and scarcely extend-
ing beyond the edge of the column ; second series of plates
(often appearing as the basal series) six, five radials and
one anal : radial plates three in five series, interradial
plates six to ten or more in five series; anal plates seven to
thirty or more ; each upper radial supporting two and some-
times three supraradial plates : from each upper sloping
side, supraradials, often in double series above the first plate;
brachial plates numerous; arms composed of numerous thin
joints arranged in double series; subaxillary plates none to
gix or nine.
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The successive ranges of plates in the species known,
present the number of three in the first, six in the second,
twelve in the third, etc.

The specles of this type have so much the structure of ActiNocriNus, that a
little extension of the generie characters of that genus would include them. Our spe-
cimens, however, approach more nearly the Genus Prapocrinus of DE VERNEUIL,
to which they are closely allied in structure; but having a searcely visible calyx,
they do not correspond with the description and figures given.

The Genus MEGISTOCRINUS, proposed by OwWEN and SHUMARD in 1852, has essen
tially the structure of the species under consideration, in the basal, second and third
series of plates, as well as in the relations of the parts of the ealyx.

A farther comparison of specimens, however, shows that these forms are but
modifications of the typical generic form of AcriNocriNuUs, and do not appear to
me to be separable upon fundamental structure. The illustrations under the Genus
ActinocrINUS of the Burlington limestone, in this volume, will show more clearly
the relations here indicated.

Actinocrinus (Subgenus Megistocrinus) latus (n.s.).
Prare I.. Fra. 1 a,b.

Bopy depressed spheroidal or broadly urnshaped : base
broad, nearly flat or slightly concave towards the column ;
base composed of three closely joined or anchylosed plates,
presenting a flat hexagonal disk which barely extends beyond
the column. First radial plates hexagonal, wider than high,
base and upper margins straight and parallel, the base a little
the longer ; second and third radials hexagonal (one penta-
gonal), base straight. Each third radial supports on its upper
sloping sides two superradials, which, in the anterior and
antero-lateral rays, are each succeeded by a second super-
radial in the same series, and in the postero-lateral rays each
first superradial supports a pair of diverging second super-
radials, and each of these, two others in the same direction,
giving four ranges of superradials in those rays : these are
succeeded by the brachial and arm-plates, giving, apparently,
but four arms to the postero-lateral rays, while each of the
other rays has the same number. First interradials hexagonal,
as large as the second radials, succeeded by two others, each
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of which is as large or larger than the third radial plate; a
third, fourth, fifth and sixth series of smaller interradial
plates. First anal plate as large as the first radial plates,
supporting one central large plate, and on the outer sloping
edges of each side a series of two plates of the same dimen-
sions as the second and third radials, while above and within
these are several series of smaller plates to the number of
more than thirty.

Dome broad, depressed hemispheric, composed of a great
number of small plates with a subcentral proboscis or spine.

F16. 53.—Diagram of the plates composing the body, below the arms, of Megistocrinus latus.

This species resembles one in the Hamilton group of New-York, but is larger and
the basal plates more extended beyond the column : the form and proportion of the
plates also differ in some degree. The surface of each plate is distinctly depressed in
the New-York species, and the margins at their junction form an elevated ridge ;
while the plates of the Iowa species are individually convex.

Fig.1 a. The summit of the specimen. Fig.1 b. Basal view of the same.

Geologicﬁl Jormation and locality. In the calcareous shales of the age -
of the Hamilton group of New-York : New-Buffalo, Towa.

[ Iowa SurveEy.] 61
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GENUS TAXOCRINUS (PriLuies).

Basav plates five, small ; radial plates three in five series;
arms subdividing upon the third radial, and frequently
dichotomizing above this point; arms and branches com-
posed. of a single series of joints. Interbrachial and axillary
plates.

The definitions and illustrations of this genus, which have fallen under my obser-
vation, are not as clear as could be desired; and it is evident that the genus, as
recognized in Great Britain, contains a heterogeneous assemblage of species.

Picrer has selected the Cyathocrinus tuberculatus of MILLER as the type of this
genus; and following the characters there presented, I believe the following species
may be placed under the same designation, though presenting some slight differences.
GoOLDFUSS, in his fig. 4, pl. 58%, represents a double interradial plate truncating the
upper angle of one of the basal plates; but in the enlarged figure, this plate is re-
presented as lying between the second radials and resting on the sloping edges of two
adjacent first radials. The figure of Picrer is like the first named figure of Gorp-
FUss, while the figure in MurcHISON’s Silurian System represents the interradial
plate as in the fig. B of GoLDFUSS.

Taxocrinus interscapularis (n.s.).
Prare I. TFie. 8.

Bopy narrow, turbinate below the first bifurcation of the
arms : basal plates five, short, with the angular summit
much pointed upwards between the lower radial plates; ra-
dial plates three in each series, much wider than high, the
two lower series quadrangular ; upper radial broad pentago-
nal, with the two upper sloping sides supporting a double
series of arm-plates ; interbrachial plate narrow, resting the
base slightly on the second radial plates, with its upper ex-
tremity lying between the second arm-plates.

Arms ten; those on the exposed side bifurcating on the
fifth plate above the base, and the adjacent parts again bi-
furcating upon the eighth and tenth plates respectively,
while the outer divisions of the same arms continue simple

* Petrefacta Germaniz, plate lviii.



PALEONTOLOGY OF IOWA. 483

to the fifteenth or seventeenth plate. The arms (outer side
of the figure), have their first bifurcation on the eighth
plate from the base.

A small axillary plate is intercalated between the arms at
the first, and sometimes in the second bifurcation.

This neat and symmetrical species differs sufficiently from the known Cyathocrinus
in the character of its base, and resembles none of the previously described Ameri-
can crinoids, so far as I know.

Fig. 8. View of a specimen imbedded in argillaceous limestone.

Geological formation and locality. In shaly limestone of the age of the
Hamilton group : New-Buffalo, Iowa.

(GENUS SYNBATHOCRINUS.

For generic description, see Syssarnocrinus under the head of
Crinoidez of the Burlington limestone.

Synbathocrinus matutinus (n.s.).
Prate I. Fre. 2.

BasaL plates undivided, forming a slightly projecting disc
in the specimen : first radial plates wider than long; second
radials longer than wide, obtusely angular along the centre;
brachial plates quadrangular, and subangular longitudinally
along the centre : column round, composed near the base of
alternating larger and smaller rings.

The only specimen seen is a fragment, imperfect at the upper extremity, with
the surfice much brokem and particularly the basal and first radial plates,
while the surface of the arm-plates has been exfoliated. The structure, therefore, is
not very satisfactorily determined, though the peculiar form of the crinoid and the

succession and arrangement of the plates are sufficient to distinguish it from any
other established genus of crinoids.

Fig.2. View of an imperfect specimen imbedded in shaly limestone.

Geological formation and locality. In shaly limestone of the age of the
Hamilton group, associated with Strophaedonta demissa : New-Buffalo, Iowa.
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GENUS PENTREMITES (Sav).

Ti16. 54— GENERIC FORMULA.
Basal plates 3, of which one is smaller than the others.
Radial plates 1X 9, forked, large.
Interradial plates 1X 5, lanceolate, small.
Pseudo-ambulacral areas 1X 5, covered by pinnules.
Mouth 1, central.
Anal aperture 1, lateral.
Ovarian apertures 2 X 5, arranged around the mouth.

«“Bopy variable, globose, ovoid, pyriform, or clavate :
basal plates three, one smaller and quadrangular, the other
two equal in size and pentagonal; radial plates five, equal
in form and size, two resting each on one of the sides of the
two pentagonal plates, while the three others are alternate
and in contact each with two of the basal plates. The little
quadrangular basal plate does not correspond, as might be
supposed, with the anal side, but with a regular side, as in
Prarycrivus. These radial plates are divided in the middle
by a sinus more or less wide and deep, giving them the
form of atwo-pronged fork : this sinus contains the pseudo-
ambulacral areas. The forks of the radial plates alternate
with five little interradial pieces, which are lanceolate,
subtetragonal, more or less elongate, and meeting at the
superior central opening.

“The pseudo-ambulacral areas are composed of three series
of plates superimposed upon each other. The middle is filled
with a series of compressed tubes disposed parallel to the
sides of the forks of the radial plates, and succeeded by a
single median lanceolate or linear plate, ornamented on each
side by a great number of little transverse poral plates, al-
ternating with transverse groups of still smaller plates (sup-
plementary poral pieces). Filiform and articulate appendages,
like the pinnules of the arms of other crinoids, and corre-
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sponding in number and in their bilateral arrangement with
those of the lateral pores, complete the series of poral pieces.

¢ A central pentagonal opening is seen on the summit : this corresponds to the
mouth of the animal. Tt is surrounded by four other smaller openings in the summit
of the interradial pieces, and divided in the middle by a longitudinal lamella : the
opening in the fifth radial piece, a little larger than the four others, has two lamellee,
which form three canals, of which the middle one corresponds to the anus, and the
two lateral ones, as those of the other radial pieces, to oviducts of the animal.

< The stem is formed of little cylindrical articulations, having a very small circu-
lar opening : it appears to have been very short.”

Pentremites subtruncatus (n.s.).
Praze II. Fre.3.

TurBINATE or reversed pyramidal, the base round, gradu-
ally becoming angular above, distinctly pentangular at the
base of the pseudambulacral spaces; base small, almost
pointed, apex broad subtruncate above ; basal plates small,
less than half the length of the body; radial plates less than
once and a half as long as the basal plates, slightly divided
above for the reception of the psecudambulacral plates; in-
terradial plates small, rising above the centre when complete ;
summit convex, flattened in the centre; pseudambulacral
spaces short, abruptly convex in the middle; poral plates
fifteen or more in each series; ovarian apertures small,
round.

This species belongs to the same type of form as P. reinwardti, from which the
one here described differs in having relatively a much shorter base, is more rapidly
expanding above, the summit less elongated and much more obtuse, there being little
contraction from the pseudambulacral spaces to the summit of the interradial plates.
The psendambulacral spaces in P. retnwardti are much narrower and the sides more
ncarly parallel; the poral plates present a flattened or depressed line, while in this
one they form an abrupt convex area.

A similar species P. striatus, from the Corniferous limestone, has the plates deeply
striated parallel to their margins, and the pseudambulacral areas broader and less
abruptly convex, and the interradial plates less extended.

Geological formation and locality. In the caleareous shale of the age of
the Hamilton group of New-York : New-Buffalo, Iowa.
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BRACHIOPODA OF THE HAMILTON GROUP*.

Orthis suborbicularis (n.s.).
Prate II. Tia.1 a-e.

SmeLL depressed orbicular ; valvesalmost equally convex,
length and breadth about as four to five; hinge line very
short. Dorsal valve regularly convex, a little flattened at the .
cardino-lateral margins; beak elevated and slightly incurved
beyond the plane of the area. Ventral valve slightly the
more convex, most convex near the umbo; beak slightly
more elevated than the opposite, scarcely incurved : area
about one third as high as wide : foramen large ; width and
height about equal. :

Surrack finely striated ; stris increasing by implantation,
gradually curving outward towards the margin, and bending
upward to the hinge line, crossed by fine concentric strie,
and sometimes by imbricating lines of growth.

Interior marked near the margin by strong striee which
are faintly visible half way to the beak ; the entire surface
finely punctate. Ventral valve with strong cardinal teeth,
and muscular impressions limited by the dental lamellze.
Dorsal valve with strong brachial processes and a small car-
dinal process.

This species bears some resemblance externally to O.vanuxemt of the Hamilton
group, as it occurs in its more circular forms in New-York; but is proportionally
broader, and the valves more equally convex. In its muscular and vascular impres-
sions it is conspicuously distinct, as well as in the cardinal process and strongly
marked ridge down the centre of the dorsal valve. It bears, also, much resemblance
to a species of the Lower Helderberg limestone, but careful comparisons show it to
be distinct.

The specimen figured is somewhat compressed towards the margins, so that a
profile view does not present the true form of the shell.

Fig.1 a, b. Dorsal and ventral views of an entire individual.

Fig.1 c. Cardinal view of the same enlarged.

Fig 1 d. Interior of a dorsal valve, showing the brachial and cardinal processes.
Tig. 1 e. Interior of a ventral valve of a small individual, showing the cardinal teeth.

* For generic descriptions of the Brachiopoda, see pages following the specific de-
scriptions at the end of the volume. 3
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Geological formatian and locality. In calcareons shales of the age of the
Hamilton group : Rock-island ( Illinois ), opposite Davenport ( Towa ).

Orthis vanuxemi,

Prate II. F16.2a-14, 8a~-/.

Orthis vanuremi : HALL, Report of the Regents of the University on the N.Y. State Col-
lections of Natural History for 1856, p. 95.

SHELL depressed orbicular, varying from circular to trans-
versely broad oval, and rarely a little longer than wide,
resupinate. Ventral valve most convex near the beak, gra-
dually depressed below and flattened towards the front ; beak
elevated, scarcely incurved. Dorsal valve most convex a
little above the centre, an undefined depression down the
middle, which expands into a broad flattened space, some-
times giving the base a straight appearance; beak scarcely
defined : length of area about one-third the width of the
shell : foramen broad, partially filled with the strong car-
dinal process. 4

Surrace marked by fine closely arranged radiating tubular
striee, which increase by bifurcation and implantation, and
are crossed by very fine concentric lines, and towards the
margins by imbricating lines of growth ; striee with frequent
tubular openings upon the surface.

Interior surface finely punctate. Interior of ventral valve
marked by a large foliate or flabelliform vascular impression,
and in older shells a strongly defined impression of the ad-
ductor muscles a little above the centre of this, and a pro-
minent cardinal process which is continued below in a ridge
along the centre of the valve. Margins crenulate with the
radiating strise, which are sometimes visible more than half
way to the beak of the shell.

The specimens of this species from Rock-island are usually longer than wide : in
other localities, they are more nearly circular; and notwithstanding the variation

from the prevailing form of the New-York specimens, there appears to be no specific
difference.
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Fig.2 a, b, ¢. Ventral, dorsal and profile views of a specimen of the usual form of the
species in its more northwestern localities.

Fig. 2 d. Cardinal view, enlarged, to show area and foramen.

Fig.2 e, f. Dorsal and ventral views of a specimen from the same geological position in
Missouri.

Fig. 2 g, k. Interior of ventral and dorsal valves.
Fig. 2 ¢. Enlargement of striz.

Fig.8 a, b. Ventral and profile views of a specimen of medium size, from the shales of
the Hamilton group in New-York.

Fig. 8 ¢, d. Interior of ventral and dorsal valves from New-York specimens; the ventral
valve showing some slight differenees in form and divergence of the teeth
from 2 g.

Fig. 8 e. Interior of a large ventral valve from the Hamilton group of New-York, show-
ing the vascular and muscular impressions : the teeth are broken.

Fig. 8 f. Enlargement of the stri, showing the punctate surface and more distinet tu-
bular openings.

Geological formation and localities. In calcareous shales of the age of the
Hamilton group : near Davenport and New-Buffalo, Jowa ; Rock-island,
Illinois, and several localities in Missouri; the Hamilton group in Central
and Western New-York.

Orthis iowensis.
Prate II. F16.4 a- .

SuELL resupinate, transversely oval or subglobose, with a
deep sinus in front; hinge line less than two-thirds the
greatest width of the shell. Ventral valve much the less
convex, greatest convexity near the beak, and flattened to-
wards the margins, with a deep sinus from the middle to the
base of the valve; beak elevated slightly above the opposite,
pointed, not incurved. Dorsal valve extremely gibbous,
greatest convexity about the centre of the valve, and slop-
ing abruptly to the sides; umbo arched ; beak prominent,
slightly incurved over and projecting beyond the hinge line.
Area small; foramen narrow.

Surrace marked by fine closely arranged radiating tubular
striee which increase by bifurcation and interstitial addition,
and are crossed by fine concentric strise and a few imbricating
lines of growth; radiating .striee presenting numerous tubu-
lar openings upon the surface, and marked by fine pores or
punctee over the entire surface.
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Interior of ventral valve marked by strong muscular im-
pressions, which are limited by the dental lamellas and
divided in the centre by a strong ridge, presenting a qua-
drangular area below the hinge line, the vascular impression
proceeding in radiating impressed lines from the base of this
quadrangular area : teeth strong, prominent. Dorsal valve
deeply concave, with strong prominent brachial processes,
and a median cardinal process which is sometimes bilobate.
Entire interior of shell punctate : strize marking the inner
margins of both valves, but rarely extending far beyond.

This species is elosely related to Orthis propinqua of the Upper Helderberg lime-
stone, to O.tulliensis of the Tully limestone, and to O.multistriatus of the Upper
Pentamerus limestone. It may, however, be distinguished from all these by its shor-
ter area and more pointed, as well as more arched, beaks, as also by the form of the
muscular impressions of the ventral valve and the cast of the same, as well as the
direction and division of the vascular impressions below.

Fig.4 a, b. Ventral and dorsal views of a specimen of this speeies.

Fig. 4 c. Front view of the same. p

Fig.4 d. Profile view of specimen.

Fig. 4 ¢, f. Cast of the ventral valve of a young and of a full-grown individual.
Fig.4 ¢. Cast of the dorsal valve of 4 f.

Fig.4 h. Interior of dorsal valve, showing the brachial and eardinal processes.

Fig. 4 . Interior of ventral valve, showing the teeth and the form of the muscular im-
pressions, with indistinet radiating lines below, indieating the course of the
vascular impressions.

Geological formation and localities. In caleareous shales of the age of
the Hamilton group : at New-Buffalo, Independence, Lime creek and other
places in Towa ; Rock-island ( IMinois ), ete.

Orthis iowensis, var. furnarius.
Prare II. Fro.5.

SmELL resupinate, depressed orbicular, gibbous, with a shal-
low sinus in front. Ventral valve moderately convex, greatest
elevation near the beak, sloping gradually to the margins,
and becoming depressed in a broad undefined sinus. Dorsal
valve gibbous in the middle, arched on the umbo, with the
beak slightly curved over the hinge line : area narrow.

SURFACE finely striated ; substance of the shell minutely

punctate.
[Iowa SurvEY.] 62
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The exterior of numerous specimens from a single locality offers little positive
difference from the O.7owensis : they are less gibbous, and the sinus in front less
deeply marked than in the Towa specimens; but the form of the muscular and vas-
cular impressions in the cast of the dorsal valve is so different, that T have separated
these forms as a distinet variety, which may perhaps be found specifically distinct.

Fig. 5. Cast of the dorsal valve.

Geological formation and locality. In limestone of the age of the Hamil-
ton group : Bakeoven, Illinois.

Orthis inequalis.
Prare 1I. Fie.6 a,d, c.

SHELL subplano-convex, or depressed hemispherical, semi-
elliptical in outline ; hinge line equalling the greatest width
of the shell. Dorsal valve very gibbous, greatest convexity
near the centre; umbo prominent; beak scarcely elevated
above the hinge margin. Ventral valve nearly plain, slightly
convex towards the beak, flattened at the lateral margins,
and slightly concave towards the basal margin, which is not
sinuate : area long, narrow ; foramen broad.

SurrACcE marked by alternating larger and smaller strise,
and sometimes nearly equal bifurcating striee, which in the
casts appear to be fasiculate near the margins : strie curved
upwards on the margin of the convex valve, but not run-
ning out on the hinge line.

In the cast, the impressions of strize near the margin present one strong one with
two or three finer ones between.

This species is closely allied to one in the Chemung group of New-York, and may
be identical. It differs conspicuously from O. 7owensis in its longer hinge line, the
nearly flat ventral valve, and absence of sinus in front.

Geological formation and locality. In fine-grained sandstone of the age
of the Chemung group : at Burlington, Iowa.

Orthis pravus.
SuELL semielliptical, distorted from adhesion by the beak
of the ventral valve. Ventral valve convex, gibbous towards
the beak ; area high, equal the greatest width of the shell.
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Surracr marked by fine subequal elevated strice, which
are crossed by very fine well defined concentric strise and
some imbricating lines of growth.

This species is similar to Orthis perversa of the Hamilton group of New-York,
but differs in the arrangement and character of the stri.

A single ventral valve only has been observed, and it is noticed here to call atten-
tion to its occurrence in Towa.

Geological formation and locality. In calearcous shales of the age of the
Hamilton group : Lime creek, Worth county, Towa.

GENUS STROPHODONTA.
Strophodonta : HALL, Paleontology of New-York, Vol.ii, p. 63.

SHELL depressed expanded, semielliptical, semicircular
or subquadrate, transverse or elongated (external surface
striated ); hinge line straight, usually as long as the width
of the shell : ventral valve convex or concave; dorsal valve
following the curves of the opposite, often abruptly bent
downwards along the middle or’ towards the margin ; area
more or less common to both valves, more developed on the
ventral valve, crenulated on the inner edges; fissure none
or partial, a linear callosity sometimes marking the centre
of both areas.

In the ventral valve the teeth are much reduced or nearly
obsolete, a central more or less prominent bilobed process
usually occupying the centre of the area in place of the
triangular fissure of StroPmOMENA. Muscular impressions
strongly marked, semielliptical or subreniform, separated in
the middle by a depressed line, and sometimes margined by
a semicircular ridge, which is an extension of the lamelle
from either side. Vascular impressions foliate or flabellate,
extending beyond the areas towards the base of the shell.

Dorsal valve with the muscular-and vascular impressions
strongly marked : cardinal process bifurcate from the base,
with each branch bilobed at the extremity by which it is
articulated to processes beneath the area of the opposite
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valve, receiving between its forks the cardinal process of the
opposite or ventral valve, which is bilobed or grooved for
the passage of the peduncle. Entire interior surface papillose.

The species of this genus have the general form of STROPHOMENA or LEPTENA,
and are similarly striated, in all the variety of simple, bifurcating and fasciculate
strize. The area, which is common to both valves, is usually entire, in the species
known, with the margins distinctly crenulated. There is sometimes a linear callosity
along the centre of the area of cach valve, in the place of the triangular foramen ;
and in some specimens of L. demissa, there is a triangular space on the arca of each
valve, but which is solid like the other parts, and to which are affixed the cardinal
processes. In some species there is sometimes a small semicircular opening at the
base of the area of the ventral valve; and in one individual of another species,
I have seen a triangular foramen with a round opening between the forks of
the cardinal process of the dorsal valve, while the cardinal process of the ventral
valve projected downwards, interlocking with the opposite one, and forming oneside
of the circular foramen.

The muscular and vascular impressions of true STROPEODONTA are in general more
like those of CHONETES or PropUCTUS ; and are for the most part distinct from
StroPHOMENA ; while the crenulated margins and absence of triangular foramen,
character of the cardinal processes, etc. furnish ready means of distinction.

Strophodonta arcuata (n.s.).
Prare I1I. Fic.la,b,c,and F16.2a,b,¢,f

SueLL semielliptical ; hinge line scarcely equalling the
greatest width of the shell near the cardinal extremities.
Ventral valve hemispheric, gibbous in the middle, sometimes
with an obtuse undefined elevation along the centre, the
cardinal extremities usually a little recurved. Dorsal valve
deeply concave ; area common to both valves, that of the
ventral valve larger and deeply striated vertically : foramen
none, or rarely an opening at the base of the area.

SurracE marked by fascicles of strong strise, or which
sometimes consist of a few strong ones near the beak, bifur-
cating below, while the general character of surface marking
is that of strong, sharply elevated striee, with three, four or
five smaller ones between : worn surface punctate or striato-
punctate.

Interior of shell papillose. In the ventral valve the im-
pressions of the adductor muscles are small but well defined,
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the vascular impressions small and margined by an elevated
ridge : cardinal teeth obsolete ; cardinal process small; area
indented by the bifurcate cardinal process of the opposite
valve.

This small species is well marked by its strong shell, extremely arcuate form, re-
curved (sometimes) subauriculate hinge extremitics, strongly striated area, which
usually presents the entire absence of foramen, and has two decp indentations on
cach side of the central cardinal process of the ventral valve, which are filled by the
two horns of the cardinal process of the other valve. This feature is often conspicuous
when the area does not appear to have been worn. In a single individual, there is a
subtriangular opening in the base of the ventral area, and a circular foramen between
the forks of the cardinal process of the dorsal valve on one side, and the cardinal
process of the opposite valve on the other.

Fig.1 a, b, c. Dorsal, ventral and profile view of a specimen : natural size.

Fig. 2 a. Interior of ventral valve, showing the muscular and vascular impressions, the
central cardinal process, and the indentations of the area made by the car-
dinal process of the opposite valve.

Fig. 2 b. A portion of the same enlarged, showing the parts deseribed.

Fig.2 ¢, f. Enlargement of the stria from two specimens, showing in 2 f the prevailing
character, while some specimens present the features of 2 e.

Geological formation and locality. In shales of the age. of the Hamilton
group : Lime creek above Rockford, Towa.

Strophodonta lepida (n.s.).
Prate III. F16.8 a, ), c.

SueLL semielliptical or subquadrate, broader than long;
hinge line scarcely equalling the width of the shell. Ventral
valve moderately convex, somewhat flattened towards the
hinge and more abruptly curving in front, the greatest
elevation being somewhat transversely along the middle.
Dorsal valve moderately and uniformly concave : area
principally confined to the ventral valve, striated longitudi-
nally.

SurrA¢E smooth, or marked only by a few imbricating
lines of growth.

Interior of ventral valve marked by strong elevated spaces
for the attachment of muscular impressions, with broad fla-
belliform and bilobate vascular impressions, which are limited
above by a thickened margin. Interior of dorsal valve showing
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a few strong crenulations upon the inner cdge of the area .
cardinal process small ; muscular impressions subreniform,
with three elevated oval spaces near the centre of the valve.
Entire inner surface papillose.

This species bears much external resemblance to S. nacrea of the IHamilton group
of New-York, but the internal strueture is very different.

Fig. 3 a. Exterior view of a ventral valve of large size.
Fig. 3 b. Interior of the ventral valve, showing the museular and vascular impressions.

Fig.8 c. Interior of a dorsal valve, showing the erenulated hinge line and muscular
impressions.

Geological formation and locality. In calcareous shales of the age of the
Hamilton group : Rock-island, Illinois.

Strophodonta reversa (n.s.).
Prate III. F1e.4 a~d.

SHELL resupinate, semicircular or semielliptical, width
greater than the length; hinge line extended beyond the
width of the shell below. Ventral valve slightly convex in
the middle towards the beak, flattened along the hinge and
concave below, the shell being abruptly deflected near the
margin. Dorsal valve flat on the umbo and slightly concave
near the beak, abruptly bent downwards or almost geniculate
below the centre : area common to the two valves, that of
the ventral valve a little higher towards the middle ; fora-
men none.

SurracE strongly striated : strise simple, strong and an-
gular near the beak, and dichotomizing once, twice, or thrice
before reaching the centre of the shell, increasing also by
implantation. Entire surface punctate.

Interior of ventral valve marked by small reniform mus-
cular impressions, which are sometimes not distinctly limited :
vascular impressions large flabelliform or double ovate areas,
which in the upper part are defined on their margins by a
thickening of the shelly matter, while ramifying linear
impressions are continued to the margin of the valve : car-
dinal process prominent, bilobed, with a deep depression
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beneath it, and an indentation on each side in the area mar-
gin, with deep pits beneath for the reception of the two
horns of the cardinal process of the opposite valve.

This species resembles in external markings the S. demissa, but the strize are
stronger and more angular towards the beaks. The resupinate form and abruptly
deflected margins distinguish it from other species.

This one and the preceeding species show the indented outline of the cardinal area,
produced by the impressions of the cardinal process of the opposite valve.

Fig. 4 a. Dorsal view of a specimen having the margin somewhat irregularly plicated,
which is apparently due to accident during the life of the animal.

Fig.4 b. Ventral view of the same.
Fig. 4 c. Profile view.

Fig. 4 d. Interior of ventral valve, showing the indented margin of area, bilobed cardi-
nal process, the muscular and vascular impressions.

Geological formation and locality. In calcareous shales of the age of the
Hamilton group : Lime creek above Rockford, Iowa.

Strophodonta demissa.

Prate HI. Fic.5 a-Fk.

Strophomena demissa : CoNRAD, Journal Academy Natural Sciences, Philadelphia, 1842,
Vol. viii, pa. 258, pl. 14, f.14.

Strophodonta demissa : HALL, Report of the Regents of the Unlversity of New-York,
upon the State Collections of Natural History, for 1856, p. 187.

SnELL semielliptical, usually wider than high ; hinge line
usually equalling or greater than the width of the shell
below, the extremities often prolonged into mucronate tips,
and sometimes the margins are contracted below, giving a
subauriculate character to the shell. Ventral valve very re-
gularly convex, sometimes gibbous or ventricose : area well
defined, strongly striated vertically, the inner margin cre-
nulate. Dorsal valve regularly concave, and following the
curvature of the opposite valve : area sublinear, common to
both valves ; inner edges strongly crenulate.

SurracE marked by strong subangular striee, which are
several times dichotomized before reaching the base of the
shell, and varying considerably in number and strength in
different individuals. Fine concentric strise mark the surface
of well-preserved specimeﬂs, and, under a lens, the entire
surface is punctate.
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The description above applies to the Towa specimens; while those of New-York,
which are regarded as identical, present some differences. The shell in the latter is
usually stronger, and more convex on the ventral valve, while the dorsal valve is
often nearly flat in its upper half, and bent npwards towards the margin : the area
is likewise broader, being nearly double the width; the cardinal extremities less
salient, and the striee more subdivided and finer in the middle and lower parts of
the shell.

Having no specimens from Towa which show the interior structure, I have illu-
strated these parts from specimens from the Hamilton group of New-York.

Fig.5 a, b. Ventral and dorsal views of a specimen of ordinary form and size, from Iowa.
Fig. b ¢. A specimen where the cardinal extremities are more salient.
Fig. 5 d. Profile showing the convexity of the specimen.

Fig. 5 e. Interior of the ventral valve of a specimen from New-York, showing the bilobed
cardinal process in the centre of the arca, and the muscular and vascular
impressions.

Fig. 5 f. Enlargement of the area surface, showing the deeply striate character.

Fig. b g. Interior of the dorsal valve of 4 specimen from New-York, showing. the mus-
cular impressions and the double cardinal process.

Fig. 5 h. The same enlarged, showing the crenulate dental lamella on each side of the
base of the cardinal process.

Fig. 5 i. Enlargement of a portion of the area and cardinal process of the dorsal valve,
looking from the outside. In this individual there are no prominent crenulated
lamelle, as in fig. 5 A.

Fig. 5 k. A similar view of another individual, showing, at the base of the cardinal pro-
cess, the indentations made by the two lobes of the process from the ventral
valve, and the lateral crenulated lamellse.

Geological formation and localities. In calcareous shales of the age of the
Hamilton group of New-York : New-Buffalo, Pine creek, Independence,
Lime creck, and other places in Iowa ; Rock-island (Illinois), and in the
shales of the Hamilton group in Erie county, New-York.

‘Strophodonta fragilis.

- Prate III. Fi16.6 e, b, c.

Strophodonta fragilis : HALL, Report of the Regents of the University of New-York, on
the State Collections of Natural History, for 1856, p. 143.

SHELL thin, fragile, semielliptical, usually wider than high;
hinge line extending beyond the width of the shell below,
and the margins often abruptly contracted just beneath the
cardinal extremities. Ventral valve very slightly convex, or
nearly flat. Dorsal valve flat or scarcely concave : area entire,
very narrow, linear, almost entirely confined to the ventral
valve, striated vertically, and crenulated on the inner mar-
gins throughout its entire length. .
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SurracE covered by slender closely arranged radiating
strice, crossed by finer elevated concentric lines which be-
come more prominent on the radiating strice of the ventral
valve, giving a minutely nodulose or granulose character to
the entire surface when well preserved. The radiating striee
of - the dorsal valve are more evenly rounded, and increase
mainly by bifurcation ; while those of the opposite valve
increase by interstial additions (this character may be sub-
ject to variation), and are crossed by even, raised, concentric
lines which produce no granulations on the surface.

Internally the ventral valve shows a very small, scarcely
conspicuous central cardinal process. The muscular impres-
sions are usually slightly marked, and the vascular impres-
sions double, foliate or flabellate, with a scarcely defined
separating ridge, and margined by a slight elevation of the
lamellee proceeding from the hinge line.

This species may be recognized by its extreme tenuity and the narrow space
between the two valves, which scarcely exceeds the thickness of the shell. The arca
presents no appearance of a triangular foramen or a deltidium, though there is
sometimes a slight sinuosity in the margin. In the New-York specimens, the central
cardinal or dental process of the ventral valve is conspicuous, while in the Iowa
specimens it is very subdued. The Iowa specimens occur chiefly as single valves, the
ventral valve only being usually preserved, while rarely there occur specimens re-
taining the two valves.

Fig. 6 a. View of the ventral valve.

Fig. 6 b. Interior of ventral valve, showing the foliate vascular impressions, entire
area, etc.

Fig. 6 ¢. Enlargement of the striee.

Geological formation and localities. In calcareous shales of the age of
the Hamilton group of New-York : New-Buffalo and Independence in
TIowa, and Rock-island in Illinois.

Productus dissimilis (n.s.).
Prare III. Fi16.7 a,b,c¢,d e.
SueLy semielliptical in outline ; length and breadth nearly
equal. Ventral valve extremely convex, gibbous in the mid-
dle and towards the beak ; umbo elevated above the hinge

line ; beak incurved ; hinge extremities slightly auriculate.
[ Iowa SurvEy.] 63



498 GEOLOGICAL SURVEY OF IOWA.

Dorsal valve deeply concave, following the curvature of the
opposite valve : a small space or area? between the margins
of the two valves, along the hinge line.

SprrACE of ventral valve marked by fine radiating strise
and a few concentric imbricating lines of growth, which
become wrinkles on the cardino-lateral margins : a few
scattered nodes, or bases of tubular spines mark the surface
at irregular intervals. Dorsal valve marked by regular con-
centric imbricating lines, without visible radiating strize.

This species is proportionally narrower than any of the Productidese (which I
know) in the rocks of this age, and the strongly marked difference in the character
and direction of the strise on the two valves is a very characteristic feature of the
shell. In general form and the character of the strie of the ventral valve, it bears
some resemblance to P.undiferus of D KoNINCK, but the concentric strige of the
dorsal valve are quite distinctive.

Fig.7 e, b. Dorsal and ventral views of the shell.

Fig.7 c¢. Profile of the same.

Fig. 7 d. Enlargement of the strize from the surface of the ventral valve.
Fig.7 e. Enlargement of concentric strize from the surface of the dorsal valve.

Geological formation and locality. In calcareous shales of the age of the
Hamilton group : Lime creek above Rockford, Iowa.

Productus pyxidatus (n.s.).
Prate III. Fic.8 a—e.

SueLL semielliptical, breadth greater than the height;
cardinal extremities somewhat rounded, the hinge line being
shorter than the greatest width of the shell. Ventral valve
broadly convex, somewhat flattened and a little recurved at
the cardinal extremities, gibbous on the umbo and beak re-
curved. Dorsal valve broadly concave, a little flattened at
the cardinal extremities ; concavity less than the convexity
of the opposite valve.

Surrace marked by close concentric strise, and more con-
spicuous imbricating lines of growth : the ventral valve
sometimes having elongated spiniferous tubercles or ridges,
which are arranged in alternating series; the dorsal valve
sometimes with indistinct radiating ridges, which are not
spiniferous. -
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The prevailing character of the species, in its surface markings, is that of a con-
centric imbricating or lamellose structure; while in some specimens we have, in
addition to this, the elongate spiniferous tubercles towards the umbo, and clongate
ridges in the lower part of the shell.

There is no visible area in several specimens examined, when the two valves and
hinge line are entire; and the interior of the dorsal valve shows a strong bilobed
cardinal process, without sockets for the cardinal teeth of the opposite valve as in
true STROPHALOSIA.

Fig. 8 . Ventral valve, showing a few spiniferous tubercles on the upper part of the
valve, while the ridges which usually characterize the lower part in such spe-
cimens are not perceptible. This specimen is proportionally narrower than the
prevailing forms.

Fig. 8 b. Ventral valve of the ordinary form, without spiniferous nodes or ridges.

Fig. 8 ¢. Dorsal valve of another individual, with some undefined radiating ridges upon
i the surface.
Fig. 8 d. Profile vicw of a specimen. -
Fig. 8 e. Interior of a dorsal valve, showing the cardinal process, muscular impressions,
ete.

Geological formation and localities. In calcareous shale and in limestone
of the -age of the Hamilton group : Hamburgh (Illinois), and Louisiana
( Migsouri )*.

Productus shumardianus (n.s.).
Prate IIL. F16.9; and Prate VII. Fig. 1.

SuELL semielliptical, wider than long; hinge line about
equal to the width of the shell. Ventral valve very convex,
gibbous in the middle and towards the umbo ; beak incurved.
Dorsal valve moderately concave; extremities flattened,
subauriculate.

Surrace marked by fine concentric strize and strong spi-
niferous tubercles, which are sometimes crowded near the
cardinal extremities of the ventral valve.

This species has been referred to P. subaculeatus and P. murchisonianus ; but it
differs from the former in the smaller and less rounded character of the bases of the
spines, and from the latter in its smaller size, less numerous and less regularly ar-
ranged spiniferous tubercles, and the absence of the strong radiating ridges shown in
the figures of the dorsal valve.

Fig. 9. The interior of a dorsal valve, showing the marks of the spiniferous ridges upon
the inner surface.

* At the time these specimens were figured, I regarded certain other forms from near
Burlington ( Iowa) as identical with them : a farther comparison, however, shows the
propriety of separating these specimens from those of that locality.
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PLATE VII.
Fig.1. The ventral valve of the same species.

Geological formation and localities. In limestone of the age of the Ha-
milton group, at Clarkesville ( Missouri); and in the fine sandstones of the
age of the Chemung group, at Burlington (Iowa ).

Productus subalatus (n.s.).
Prare III. Fic.10 a, b, c.

SuzeLL semielliptical or semicircular, usually much wider
than high; hinge extremities .equalling or less than the
width of the shell. Ventral valve ventricose in the middle,
gibbous on the umbo and towards the beak, extended, flat-
tened and auriculate at the hinge extremities ; beak incurved
over the hinge line.

Surrace marked by fine concentric undulating strise, and
towards the lateral margins by strong wrinkles, and orna-
mented by numerous round tubular spines which are often
somewhat crowded near the cardinal margin on each side of
the beak, and sometimes arranged in a continuous line upon
the umbo : towards the beak the spines are smaller, and
become stronger towards the margins of the shell.

The shell is often unsymmetrical, one of the ears being much more extended than
the other, and sometimes both are so much extended as to have an alate appearance.
The character of the spines, or-the bases which usually remain, bear some resem-
blance to P. subaculeatus ; but they are less regularly disposed, and the shell is re-
markably distinct from any other species in our rocks, so far as I know. -

Fig. 10 a. Ventral valve of a specimen of medium size, with few spines, and preserving
the usual characteristics of the species.

Fig. 10 b. Ventral valve of a larger specimen, showing the irregular distribution of the
. spines.
el

Fig. 10 c.” Profile view of fig. 10 .
Geological formation and Zoca‘ZiZy. In calcareous shales of the age of

the Hamilton group of New-York : Rock-island (Illinois ), opposite Daven-
port (Towa).
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Spirifer hungerfordi (n.s.).
Prate 1IV. Fra.la-k. '

SHELL inequivalve, semielliptical, transverse or elongated,
varying with the age of the animal. Dorsal valve regularly
convex, the greatest convexity above the middle, and curv-
ing gently on all sides; beak incurved slightly beyond the
hinge line : no defined mesial fold. Ventral valve in the
young-and half grown shells semielliptical, gibbous above
the middle, having twice as great an elevation as the oppo-
site valve, the beak much extended above the hinge line
and slightly incurved ; hinge line equalling or extending
beyond the width of the shell; sinus shallow, scarcely de-
fined above the middle, and producing a slight sinuosity in
front : area large and well defined, principally confined to
the ventral valve and limited by an obtuse margin, striated
vertically ; foramen narrow, acute above, and extending
quite to the apex of the shell, the margins or dental lamellse
often a little thickened or projecting.

Surrack marked by fine simple radii, a few only of which
dichotomise on the mesial sinus and elevation, and rarely
on other parts of the shell. Radii about equal to the spaces
between them, and both are again finely striated in the
same direction by microscopic lines, and the whole crossed
by fine concentric strice which give a granulate appearance
to the unworn surface.

In old shells, the proportions of length and breadth vary
so that they become longer than wide, the hinge line and
area are less than the greatest width of the shell, the valves
become more gibbous, the beak of the ventral valve more
incurved, and the area contracted : at the same time the
sinus becomes better defined towards the base, the mesial
fold distinctly elevated towards the margin, and the radii
more strongly developed.
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This species bears much resemblance to the Spirifer pachyrynchus of De VERNEUIL
(Russia and the Ural mountains, pa.142, pl.iii, £.6); but the area in that species
is smaller and more contracted at its upper margins, particularly in old shells, which
are also quite free from strice.

Fig. 1 e, b. Dorsal views of two individuals, showing the form of shell, proportion of
area, efc.

Fig. 1 ¢, d. Ventral views of two individuals,

Fig.1 e. Profile view of 1 5.

Fig. 1 f. Front view, the ventral valve being above.

Fig.1 g, h. Dorsal and profile views of an old shell.

Fig.1 . Ventral view where the shell has been ground off to show the internal spires.

Fig. 1 k. Interior of the ventral valve, showing the foramen and dental lamellze which
extend downwards to the middle of the shell.

—

Geological formation and locality. In calcareous shale of the age of the
Hamilton group : Lime creck above Rockford, Towa.

Spirifer whitneyi (n.s.).
Puate IV. Fi1e.24¢,b,c,e.

SueLL of medium size, transverse, semielliptical or penta-
gonal ; height and width about as three to four. Ventral valve
gibbous towards the beak and curving abruptly to the base ;
beak elevated above that of the opposite valve, and incurved
over the area : mesial sinus well defined at its margin by
stronger plications, curvilinear or subangular, beginning at
the beak and regularly deepening towards the base, where
it is often produced in a rounded or angular projection. Dor-
sal valve gibbous in the centre, and sloping abruptly to the
sides ; mesial fold elevated, prominent, rounded and well
defined, sometimes subangular ; beak incurved ; hinge line
equal to or exceeding the width of the shell : area mode-
rately large, concave, vertically striated ; a narrow defined
area on the dorsal valve : foramen broad at base and open
to the summit; a narrow defined groove marks the junction
of the dental lJamellee with the area.

SurracE of the mesial elevation and sinus marked by
dichotomizing strise, of which twelve to fifteen may be seen
on the margin, and three or four at the summit ; lateral por-
tions of the shell marked by twenty-four ‘to thirty slender
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simple rounded plications on each side, which are larger than
those in the mesial sinus and elevation; these gradually
diminish in size, till they become extremely slender on the
extremities of the shell : depressions between the plications
narrower than the plications themselves, except those bor-
dering the mesial fold, which are broader and deeper than
the others. Entire surface marked by extremely fine radiating
strise, which cover alike the plicationsand the spaces between
them : these sometimes give the plications a grooved ap-
pearance under a lens. Equally slender concentric undu-
lating strise mark the whole surface; and along these are
arranged minute granulations, which are only visible under
a lens : a few more distinct imbricating lines of growth are
sometimes seen.

This species bears a close resemblance to Spirifer archiact of MurcHISON, as
described and figured in the Geology of Russia and the Ural mountains, Vol. ii, pa.
155, pl.iv, £.5 @, b, ¢; and by De Ko~NiNck, Descriptions des Animaux fossiles de
Belgique, pa. 254, pl. xiv, f.5; but our specimens do not show the variety of form
observed in the European species.

A comparison of several specimens shows that the plications, as well as the mesial
sinus and elevation, are more angular, and the foramen narrower in the European
than in the American specimens, while the former still retain some remains of fine
radiating strize. In the American specimens the plications are directed towards the
beak, a few of the outer oncs only running out upon the hinge line ; while in the
European specimens a larger number of plications terminate on the hinge line before
reaching the heak. These differences, which are perhaps too slight to be generally
regarded as deserving of specific distinction, are, nevertheless, of importance when
regarded in connection with the wide geographical separation of the Russian, Belgian
and Towa specimens, and the absence of knowledge regarding the exact parallelism
of the deposits in the two countries.

Fig.2 e, b. Ventral and dorsal views of a specimen of medium size.
Fig.2 c¢. Cardinal view of the same.
Fig. 2 e. Enlargement, showing fine striate and granulose surface.

. Geological formation and locality. In calcareous shales of the age of the
Hamilton group : Lime creek above Rockford, ITowa.
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Spirifer submucronatus (n.s.).

Prate IV. Fr1a.8a,b,c.

Spirifer indet. : OWEN, Report on Wiseonsin, Iowa and Minnesota, pl. iii, f. 9.

SueLL small, somewhat semicircular, gibbous in the middle;
the hinge line variable in length, often extending into mu-
cronate points. Ventral valve gibbous towards the beak,
abruptly sloping towards the front and sides; mesial sinus
deep, subangular. Dorsal valve moderately convex, some-
times a little gibbous, and often nearly flat; mesial fold
strongly elevated and flattened on the summit : area mode-
rately high, and in some specimens proportionally higher
than in others. :

Surrace marked by eight to twelve or more strong abrupt
or subangular plications on each side of the mesial fold or
sinus ; mesial fold flattened or a little depressed in the
centre, and an incipient fold in the bottom of the sinus. In
well preserved specimens the surface is marked by sharp
elevated concentric laminge which arch abruptly upwards on
the plications, and which undulate on the mesial fold and
sinus corresponding to the line of deplzession and elevation.

This species bears much resemblance to the S.mucronatus of the Hamilton group
of New-York, and is often mistaken for that species; but all the specimens which -
have fallen under my observation are much smaller; the plications are more elevated,
and often flattened upon the summit ; the imbricating lamellee are stronger, more
closely araanged and more arched, while the area is proportionally higher.

This species is apparently identical with that figured by Dr. D. D. Owen, pl.iii,

f.9, cited above ; since I know of no other similar species occurring in the locality
named by him.

Fig.8 @, b. Dorsal and ventral valves of a specimen having one hinge extremity more
produced than the other.

Fig. 3 ¢. Cardinal view of the same specimen.

Geological formation and locality. In calcareous shales of the age of the
Hamilton group of New-York : at Independence, New-Buffalo and Rock-
ingham (JIowa), and Rock-island (Illinois).
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Spirifer inutilis (n.s.).
Prare IV. Fic.4 a, b, c.

VENTRAL valve semicircular or subpentangular, gibbous
in the middle and towards the beak ; cardinal extremities
somewhat produced; beak short, scarcely incurved ; mesial
sinus deep, strongly defined at the margins, curved in the
bottom. Area moderately high, abruptly concave, defined
above by a sharply angular margin ; foramen narrow, reach-
ing to the beak, with a pseudo-deltidium.

Surrace marked by twelve or more strong rounded plica-
tions, which rapidly decrease in size as they recede from
the mesial sinus; plications crossed by fine concentric un-
dulating lamellee.

This species differs from the last in the greater elevation of the beak, the shorter
hinge extremities, and the sinus without indications of a central fold. The character
of the plications, or concentric lamellee, offers no important differences from Spirifer
submucronatus. :

Fig. 4 a. View of the ventral valve.
Fig. 4 b. Cardinal view, showing the area and foramen,
Fig.4 c¢. Enlargement of the surface of fig. 4 a.

Geological formation and locality. In calcareous shales of the age of the
Hamilton group : Independence, Iowa.

Spirifer fimbriatus.

Prate IV. Fia.ba-e.

Delthyris fimbriata : CoNrAD, Jour. Acad. Nat. Sciences, Vol. viii, p. 263.
Spirifer (n.s.?) : OWEN, Report on Wisconsin, Towa and Minnesota, pl. iii, f. 7.

SHELL transversely subelliptical : valves often almost equal-
ly convex ; hinge line less than the width of the shell; ex-
tremities rounded. Ventral valve transversely elliptical, with
the upper part and the umbo round, prominent and very
gibbous ; beak incurved : area high and short, the exterior
of the shell encroaching largely upon the space within the
beak; foramen very large; mesial sinus rounded, shallow.
Dorsal valve most convex in the middle ; beak and margin

[ Iowa SurvEY.] 64
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of the shell slightly arching over the area; mesial fold
broadly rounded, moderately elevated, and defined on each
side by a groove broader than those between the plications.

Surrace marked by from four to six ( often three in young
specimens) rounded and very moderately elevated plications
which are separated by shallow depressions between, the
whole becoming obsolete before reaching the beak and hinge
line ; concentrically marked by fine closely arranged strise
and more distant imbricating lamellee, upon the edges of
which are arranged, in regular concentric undulating lines,
short longitudinal elevated strise, or more properly the elon-
gated bases of minute semitubular spines, which ornament
the lower edges of each successive imbrication, and are
formed by the contraction and separation of the extended
edges of the lamellse.

This is the only species to which T can refer the deseription given by Mr. CoNnraD
of Delthyris fimbriata. The species occurs in the Upper Helderberg limestone and in
the Hamilton group of New-York; and I have seen a specimen of; apparently, the
same species in the Oriskany sandstone. The western specimens are usually smaller
than those of New-York ; though the one figured by Dr. Owsx, pl.iii, f. 7, is equal
in size to the larger specimens observed in any localities.

There are rarely six, and still more rarely seven, defined plications upon each side
of the mesial fold and sinus : commonly there are no more than four, sometimes
two or three, and in one specimen of more than half-an inch in diameter there are
no defined plications. In rare examples the plications are defined nearly or quite to
the beak. The short semitubular spines are rarely preserved, though the bases are
well marked. In the absence of external characters, the elliptical form of the shell,
with the broad round plications, even in casts, will generally serve to distinguish
the species.

Fig.5 a. A fragment of a ventral valve, in which the sinus is subangular.

Fig. 5 b. Cardinal view of the same, showing the broad foramen which ocenpies a large
part of the area. i

Fig. 5 ¢. Dorsal valve of a small individual, preserving the spiniferous bases.

Fig. b d. Profile view of a small specimen from the Hamilton group of New-York.

Fig. 5 e. Enlargement of the surface as it usually appears when the bases of the spines
are preserved.

Geological formation and localities. In caleareous shales of the age of the

Hamilton group of New-York : Davenport, New-Buffalo (Iowa); Rock-
island (Illinois).
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Spirifer bimesialis (n.s.).
Prate IV. Fi6.6 b, ¢, d.

SHELL extremely transverse; width more than twice the
length of the shell; hinge line extremely extended and
produced into mucronate points; front emarginate. Ventral
valve gibbous in the middle, curving to the front, and slop-
ing gently towards the lateral extremities, where it is nearly
flat ; beak much elevated above the opposite valve and very
slightly incurved ; area concave, moderately high, and much
extended laterally ; sinus strongly defined, subangular, with
a simple plication in the bottom. Dorsal valve less elevated
than the opposite, convex in the middle, curving towards
the beak ; mesial fold divided by a slight depression along
the centre, and emarginate in front for the reception of the
mesial extension of the opposite valve.

Surrack marked by about twelve or thirteen, or more,
simple plications on each side of the mesial fold and sinus :
plications abruptly rounded on the upper side, crossed by
“closely arranged imbricating lamellose strize which are ab-
ruptly arched on the plications and in the mesial sinus,
while they are doubly arched upon the mesial fold.

This species bears considerable resemblance to S. submucronatus, fig.3 ; but the
specimens are less gibbous, and the cardinal extremities less abruptly but more ex-
tremely extended. It bears some resemblance to S.muralis (DE VERNEUIL, Russia
and the Ural mountains, pa. 171, pl.v, f.5); but the hinge extremities are less ab-

ruptly mucronate, the area less high, and the mesial fold double or depressed in the
middle.

Fig. 6 b. Dorsal valve of an apparently full-grown specimen.
Fig. 6 c.- Cardinal view, showing the area, foramen, and part of the dorsal valve.

Tig. 6 d. Ventral valve of another specimen, showing the small plication in the centre
of the mesial sinus.

Geological formation and locality. In calcareous shales of the age of the
Hamilton group : Independence, Iowa.
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i Spirifer aspera (n.s.).
Prate IV. Ti6.7 ’a, b,c,d.

SHELL semielliptical, width about twice the length ; hinge
line equalling the greatest width of the shell, and abruptly
angular at the extremities. Ventral valve triangular pyra-
midal, extremely elevated at the umbo, and sloping abruptly
to the lateral and anterior margins; mesial sinus shallow,
strongly defined at the edges, sides straight, flattened with-
in, sometimes curvilinear : area straight and flat, abruptly
defined at its margins, equal or less in height than the length
of the valve, transversely and vertically striate; foramen
proportionally narrow, extending to the beak, and partially
closed within by a pseudo-deltidium ; beak not incurved.
Dorsal valve nearly flat or moderately convex ; mesial fold
strongly defined at the margins, and rounded above.

SURFACE, in full-grown specimens, marked by twenty or
more simple rounded and moderately elevated plications on
each side of the mesial fold and sinus. Plications often fifteen
to eighteen in ordinary specimens, four or five only of which
reach the beak, the others running out along the hinge line
and margins of the area; concentrically marked by fine
imbricating lines of growth, which are sometimes very con-
spicuous. Entire surface granulose ; granules closely arranged,
sometimes visibly following the concentric strise, and in other
parts apparently scattered without order.

This species approaches in form the S. macronotus of the Iamilton group of New-
York, and may be regarded as its western representative. This one differs in its less
cardinal extension, more abrupt elevation of the ventral valve and proportionally
higher area, fewer plications and granulose surface. It bears a close resemblance in
form to the S. tenticulum ( MurcHISON and DE VERNEUIL, Russia and the Ural
Mountains, pa.159, pl.v, f.7); but the sinus of that species is plicated.

Fig.7 a. Ventral valve of a specimen less than the full size.

Fig.7 b. Cardinal view of the same, showing the area and foramen, which is partially
filled with the pseudo-deltidium.

Fig.7 ¢. Dorsal valve of a larger individual, which shows about twenty stri® on each
side of the mesial fold.

Fig.7 d. Enlargement of the surface, showing the granulose character, with a few dis-
tinct imbricating lines. g
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Geo'ogical formation and localities. In calcarcous shale of the age of the
Hamilton group : Independence ( Iowa); Rock-island ? ( Illinois).

Spirifer parryanus (n.s.).
Prate 1V. Fic. 8 a, b.

SueLL subglobose, transversely subelliptical ; cardinal ex-
tremities usually rounded ; valves almost equally convex.
Ventral valve gibbous in the middle and on the umbo ; beak
slightly incurved ; mesial sinus well defined from the beak
and broadly expanded below, with the margins less strongly
defined, curvilinear within : area high, extending to the
hinge extremities, and limited by a sharp angle above;
foramen large, and open to the apex of the shell. Ventral
valve very gibbous in the middle, strongly arcuate towards
the baso-lateral margins, and abruptly curved at the umbo;
mesial sinus prominent, rounded, much elevated and deeply
emarginate in front for the reception of the projecting mesial
extension of the opposite valve.

Surrace marked by about seventeen, eighteen or more
simple broadly rounded and little elevated plications on
each side of the mesial fold and sinus, which are separated
from each other by very narrow shallow grooves. In perfect
specimens, the entire surface of plications and mesial fold
and sinus are covered by extremely minute radiating strice,
and crossed by equally fine concentric strize and a few im-
bricating lines of growth.

This species bears considerable resemblance to the S. granulifere of the Hamilton
group of New-York, but it is a smaller shell, the mesial fold is not depressed in the
centre, and t‘here is no elevation in the sinus as in that species; while in well pre-
served specimens, the granulose Surface of the one, and the fincly striated surface of
the other, contrast sufficiently to afford a ready means of distinction.

The S. granulifera is not known in the Mississippi valley up to this time. The S.
eatoni and S. clintont of the Hamilton group of New-York resemble this shell in
some respects.

Fig. 8 a. Dorsal view, showing the beak of the ventral valve, the area in part, with the
foramen projecting beyond the hinge line of the dorsal valve.

Fig. 8 b. Ventral valve of the same specimen.

Geological formation and locality. In calcareous shale of the age of the
Hamilton group of New-York : New-Buffalo, Towa.
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Spirifer pennatus.

Prate V. Fic.1la-1.

Spirifer pennatus and S. ligus : OWEN, Geological Report of Wiseonsin, Iowa and
Minnesota, pa. 585, pl.iii, f. 3, 4 and 8.

SHELL variable in form from subglobose to transverse and
broadly triangular, often inequilateral ; hinge line extremely
extended into wing-like expansions; valves often nearly
equally convex. Ventral valve very gibbous in the middle
and on the umbo ; beak much elevated above the hinge line,
more or less pointed and slightly incurved ; mesial sinus
strongly defined at the margins, widely spreading towards
the base, and produced in an angular extension in front :
area concave and very large, extending to the extremities
of the hinge line, striated vertically and longitudinally ;
foramen large, open to the apex, and forming an equilateral
triangle. Dorsal valve very gibbous in the middle and upon
the umbo, which is abruptly incurved, regularly curved to-
wards the baso-lateral margins, and more or less compressed
towards the lateral extremities; mesial fold strongly ele-
vated, sometimes a little flattened on the top, and often
subangular towards the front and slightly depressed on each
side. '

Surrace marked by about fourteen to twenty-six or more .
rounded plications on each side of the mesial fold and sinus;
those near the centre, to the number of ten or twelve, being
much stronger than those upon the extremities, which be-
come finally very slender. Plications crossed by closely ar-
ranged concentric undulating laminge of growth; and the
entire surface, in perfect specimens, ornamented by slender
radiating strise, which become granulose at their junction
with the concentric strize. 4

This species presents considerable variety of aspect and of surface marking; but
after examining a large number of specimens from Rock island, New-Buffalo and
Independence, I cannot find means of separation, and am compelled to regard for the
present the S. pennatus and S. ligus of OWEN as only varieties of the same species in
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different stages of development and different degrees of preservation. The species
assumes various phases, from the extremely gibbous form with short hinge extremi-
ties as in fig.1f, g, to the most extravagant forms produced by extension of the
hinge line, sometimes upon one and sometimes upon both sides. The surface is often
marked by ten, twelve or fourteen strong plications, beyond which thereis a distinct
winglike extension on which the folds are much more slender; and when this exten-
sion is not so well marked, there is the same change from the larger to the smaller
plications. The concentric lamellz are sometimes quite conspicuous, and the radiating
strize subdued or worn so as to be scarcely visible; while in the other extreme, the
radiating strise, with granulose elevations, cover the concentric strise; and sometimes
both are equally preserved. The granulose points are doubtless the bases of slender
spines or sectee, which originated at the edge of the laminse. The following are illu-
strations of a few of the phases of form, which might be much increased without
exhausting the variety.

Fig.1 a. Dorsal valve of a young specimen of this species.

Fig.1 b. Cardinal view of a larger individual.

Fig. 1 ¢, d. Dorsal and ventral views of a large individual, in which one gide is much
more extended than the other.

Fig.1 e. Cardinal view of the same, showing the extension of the area to the right where
the shell is broken off. The shell has probably extended an inch beyond the
present termination.

Fig. 1 f, g. Cardinal and dorsal views of a more gibbous specimen, where the extremities
are much less extended.

Fig. 1 k. Profile view of the preceding specimen.

Fig. 1 i. Enlargement of the surface, showing the radiating and concentric strize, which
presents only one of several characters of surface of the specimens, in various
degrees of perfection or conditions of preservation.

Geological formation and localities. In calcareous shales of the age of
the Hamilton group : New-Buffalo and Independence, Iowa ; and Rock
island, Illinois. ‘

Spirifer marionensis;
Prare VI. Fro.1a,b, c.
Spirifer marionensis : SEUMARD, Geol. Report of Missouri, 1855, pa. 203, pl. C, f.8.
SBELL nearly semicircular, moderately gibbous, length
about equal to two-thirds the greatest width ; valves almost
equally convex ; hinge line extended into acute mucronate
points. Ventral valve broadly semielliptical or semicircular,
greatest convexity above the middle ; umbo gibbous ; beak
pointed and incurved ; sinus well defined, narrow and an-
gular at the beak, becoming broad and shallow below, and
marked by two or three dichotomizing plications : area
narrow ; sides nearly parallel and extending to the hinge
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extremities, striated transversely ; foramen broadly triangu-
lar, the base greater than the height. Dorsal valve regularly
convex, flattened towards the hinge extremities; mesial
elevation very moderate, marked by two plications above,
which dichotomize, becoming four or five below.

SurracE marked by from twelve to twenty rounded and
little elevated plications on each side the mesial fold and
sinus. Plications irregularly dichotomizing, sometimes near
the beak and sometimes near the base ; concentrically marked
by fine lamellose strize : the entire surface granulose, with
close slender radiating strice.

This species is described and figured by Dr. SEUMARD in the Missouri Report for
1855. The fossil presents in different loealitics some varieties of surface markings,
according t@®the description cited above and a comparison of specimens in our eollee-
tion. The narrow linear area, mucronate eardinal extremities, shallow sinus and
slight mesial elevation which are eovered by dichotomizing plieations, serve to di-
stinguish it from most other species. Spirifer parryanus, however, simulates this
one in its dichotomizing plications on the mesial fold and sinus; while the plications
on the lateral portions of the shell are always simple, so far as observed. From this
similarity, I had at one time supposed the Spirifer marionensis to be found among
the Burlington fossils; but a later comparison has not shown any specimens.

Fig‘. 1 a, b. Ventral and dorsal view of a specimen of medium size, in which one of the

cardinal extremities is produced into a mucronate point, the other being
being broken off.

Fig.1 ¢. Cardinal view of the same, showing the narrow linear area.

Geological formation and localities. In limestone of the age of the Ha-
milton group : Louisiana and Hannibal, Missouri.

Cyrtia umbonata (n.s.).
Prate V. Fi16.24q,b, c.

SrELL somewhat semiglobose, with the hinge extremities
more or less salient. Ventral valve very gibbous in the
middle, arcuate ; beak incurved ; sinus broad, shallow above
and deeper below, limited on each side by a rounded or
obtusely subangular fold, and produced in front; lateral
extremities auriculate : area broad, concave; foramen nar-
row, closed by a pseudo-deltidium. Dorsal valve semiellip-
tical, more or less produced and flattened at the cardinal
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extremities ; mesial fold very promment rounded above,
scarcely reaching to the beak.

SurrACE marked by six or seven rounded plications on
each side of the mesial fold and sinus, which become obsolete
before reaching the beak, leaving on the ventral valve a
convex, smooth, or nearly smooth umbo; concentrically
marked by close imbricating lines of growth, the entire
shell finely punctate.

This species is very distinct, from any one of the genus known to me, in its arcuate
and incurved umbo and beak, and the absence of plications on the upper part of the
valve. When imbedded in the shale, and the umbo alone appearing above the wea-
thered surface, it resembles very closely the Orthis umbonata of the Hamilton group
of New-York. A farther examination, however, shows the lower part of the valve to
be furnished with plications, and the area to be of the character of Cyrr1A. From
having been worn previous to imbedding in the shale, the surface is sometimes free
or nearly free from plications. The shell varies in form, and the sinus is sometimes
quite narrow.

Fig. 2 a. Ventral valve of a worn specimen, with surface free from plications, and having
a narrow sinus.

Fig. 2 5. Interior of ventral valve, showing the central septum, and the closed foramnen
with the tubular opening between the dental lamelle and pseudo-deltidium,
which, at its npper extremity, opens just beneath the beak.

Fig. 2 ¢. A larger and more perfect individual, showing the broad subangular sinus, the
surf‘ace plications and auriculate cardmal e;tremltles

Geological formation and localities. In calcareous shale and shaly limestone
of the age of the Hamilton group : New-Buffalo ( Iowa), Rock-island ( I1l.).

Cyrtia triquetra (n.s.).

SueLy small, pyramidal ; cardinal extremities somewhat
salient. Ventral valve extremely elevated, the beak slightly
incurved ; sinus deep, angular or subangular, bounded on
either side by strong plications : area large, forming a nearly
equilateral triangle, the base being scarcely longer than the
sloping sides; foramen narrow, slightly open at base, and
closed for half its length by a pseudo-deltidium. Dorsal valve
depressed convex, semicircular or semioval, with a strongly
elevated mesial fold which is bounded by a deeper groove
than those separating the plications.

[Towa SurvEY.] 65
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SurracE marked by seven or eight plications on either
side of the mesial fold, and by nine on either side of the
mesial sinus, and these are crossed by fine imbricating la-
mellose strize : the entire surface granulose or punctate.

This shell resembles the Cyrtia acutirostris described by Dr. Smumarp in the
Geological Report of Missouri for 1855, pa. 204, pl ¢, f. 3 a, b, ¢; but the plications
are about twice as numerous : there is also no perceptible dilatation of the foramen
near the base, as in that species.

Genlogical formation and locality. In calearcous shale of the age of the
Hamilton group of New-York : Rock-island, Illinois.

Pentamerus occidentalis (n.s.).
Prate VI. Fic.2 a, b, c.

SHELL ovoid, gibbous. Ventral valve arcuate, very gibbous
on the umbo, with the beak strongly incurved; foramen
large and the cavity deep. Dorsal valve much smaller than
the ventral, moderately convex.

SurrAcE of the upper part of the shell smooth, or marked
only by concentric strice ; middle and lower part of shell
is marked by strong rounded or subangular plications, about
two, three or more of which are elevated upon the mesial
fold, the concentric strise being strongly arched in passing
over them. '

This species bears some resemblance to Pentamerus papilionensis of the Hamilton
group of New-York; but the beak of the ventral valve is more produced, and the
plications fewer and stronger. The specimen figured is an imperfeet ventral valve.

The Pentamerus is among the most rare of the fossils of the Hamilton group in
New-York : it is usual to meet with no more than one or two among a thousand
specimens of other fossils, and frequently a collection of several thousand specimens
has not shown a single Pentamerus. Although no very extensive collections have been

made in Towa, we nevertheless observe that the Pentamerus is very rare, less than
half a dozen individuals having been observed in all the collections yet made.

Fig. 2 e. Ventral view of an imperfect speeimen.
Fig. 2 b. Profile of the same.
Fig. 2 ¢. Interior, showing the hinge, the triangular cavity, ete.
Geological formation and locality. In calcareous shale and in limestone
of the age of the Hamilton group : Independence, Towa.
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Atrypa aspera, var. occidentalis.

Prare VI. Fi16.3 a,b,c,d.

Terebratula aspera : ScnLorHEIM, Petrefactenkunde, pa. 263, pl. xviii, f. 3.
Atrypa spinosa : HaLL, Geological Report Fourth District New-York, 1843.

This species, as it occurs in Iowa, presents some variations from the prevailing
form in New-York and elsewhere in eastern localities. The ventral valve is but slight-
ly convex near the beak, concave and deeply sinuate in front; beak very small, per-
forate and closely incurved over the opposite; ventral valve extremly gibbous or
ventricose in old specimens, emarginate in front : surface marked by ten or twelve
strong dichotomizing plications upon each valve, crossed by strong thickened
concentric laminse of growth, which are elevated at intervals into spinelike
processes. The young shells have the valves often nearly equal, the inequality in-
creasing by age till it becomes very extreme. The number of plications is only about
half as many as in full-grown specimens of this species in the shales of the Hamilton
group of New-York; and the entire shell, in all its stages of growth, is coarser and
stronger. The western specimens approach more nearly the European forms of this
species, judging from those T have seen, which are intermediate in form and in strength
of plications.

Fig.3 a. Dorsal valve of a specimen below the medium size.
Fig. 3 b. Dorsal valve of a very ventricose specimen.
Fig. 3 ¢. Ventral valve of the same.

Fig. 3 d. Profile of the same specimen, showing the extreme convexity of the ventral
valve, and small elevation of the other valve near the beak.

Geological formation and localities. In calearcous shale of the age of the
Hamilton group : New-Buffalo, Davenport, and Independenee, Towa ; Rock-
island, Illinois, cte.

Atrypa reticularis. .

Puate VI. Fi6.4 a,d, c; and Fra.5 e, b, c.
Anomites reticularis : LixNe, 1767.

For synonomy and references, see Palzcontology of New-York, Vol. ii, p. 72.

SHELL depressed suborbicular in its young state, becoming
gibbous and sinuate in its mature condition ; hinge line often
nearly straight, and almost equalling the width of the shell ;
valves nearly equally convex in the young state, the dorsal
valve becoming more gibbous as the shell advances in age,
and sometimes acquiring an undefined mesial lobe down the
centre. The ventral valve, in the young state, has the beak
nearly straight and perforate at the apex, becoming incurved
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and finally closely bent over the beak of the opposite valve :
a narrow false area is sometimes observable. Shell broadly
and deeply sinuate in front.

The specimens from Towa, in their young and half-grown condition, are usually
more finely striated than those from the Hamilton group in New-York. In older
specimens the difference in this respeet is searcely observable, though there is always
a difference in the proportions and general expression of the shell.

Our specimens resemble very closely the figures of T'erebratula zonate ( DUNEER
and Vox MeYER’S Palacontographica, pl. 24, f.6).

Fig.4 a, b. Dorsal and ventral views of a small speeimen.
Fig. 4 ¢. Ventral view of a larger individual.
Fig.5 a, b, c. Dorsal, ventral and profile views of a very large individual.

Geological formation and localities. In calcareous shales of the age of
the Hamilton group : New-Buffalo, Independence, Lime creek and other
places in Towa ; Rock-island, Illinois.

Euomphalus cyclostomus (n.s.).
Prars VI. Fi6.6a, b, c.

SueLL discoid, depressed convex above, broadly and deeply
umbilicate below ; volutions about five or six, gradually in-
creasing from the apex, regularly rounded ; aperture circular;
umbilicus broader than the mouth.

SurrackE marked by fine striee of growth, which, from in-
terruption in growth, are arranged in fascicles or wrinkles.

This species is common in several localities of the rocks of the age of the Hamil- -
ton group, and is, I presume, the same species mentioned in Dr. D. D. Owex’s Report,
but I am not aware that it has ever been described.

Fig.6 a. View of the summit of a specimen of the ordinary size.
Fig. 6 b. View of base of the same.
Fig. 6 c. Profile view, showing the elevation of the spire.

Geological formation and localities. In calcareous shale and in a ferrugi-

nous limestone of the age of the Hamilton group : Pine creek, Fairport and
New-Buffalo, Iowa.
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FOSSILS OF THE CHEMUNG GROUP.

BRACHIOPODA.

Chonetes fischeri.

Prite VII. Fic.la,bd, c.

Chonetes fischeri : Norwoop and PRATTEN, Transactions of the Philadelphia Academy of
Natural Seiences, 1854, Vol. iii, p. 25.

SueLL semielliptical ; hinge line slightly less than the
width of the shell. Ventral valve moderately convex, some-
what gibbous in the middle, and often nearly flat at the
umbo and along the hinge line, scarcely auriculate ; hinge
line furnished. with from five to seven nearly straight tubu-
lar spines on each side of the beak.

Surrace marked by fine radiating strie and equally fine
concentric striee ; beneath which is a textile appearance,
caused by a double set of diagonal lines, which are broader
but usually less. prominent than the radiating strise. Dorsal
valve moderately concave, following the curvature of the
opposite valve, covered with close radiating strize.

This shell can be readily distinguished, even in the condition of casts, by the pe-
culiar diagonal lines which give a textile aspect to the whole surface, irrespective of
the radiating and concentric strize, which, when entire, partially obscure the marking
beneath. Although this character is not mentioned by Messrs. Norwoon and Prat-
TEN, I can have no doubt of the identity of the species, having collected those de-
scribed at the same locality.

Fig. 1 a. A specimen in sandstone, which preserves no radiating strize.
Fig. 1 5. A specimen in limestone, which partially preserves the radiating striz.
Fig.1 c. Enlargement of the surface, showing the radiating striz and diagonal lines.

Geological formation and locality. In yellow sandstone of the age of the
Chemung group, and in a band of limestone associated with the same rock.

Productus concentricus (n.s.).
Prare VII. Fic.3.

SHELL small, semielliptical ; hinge line scarcely so long as
the greatest width of the shell. Dorsal valve deeply concave,
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abruptly curved and almost geniculate in front; cardinal
extremities slightly contracted : upper half of shell marked
by strong concentric wrinkles and somewhat distant spini-
ferous tubercles; lower half of shell marked by elongate
spiniferous ridges. Ventral valve unknown.

This species differs rom P. pyridatus in the less extended hinge line, and the spi-
niferous and strongly wrinkied dorsal valve; while its greafer concavity, narrower
form and less extension on the hinge line seem to offer sufficient characters to dis-
tinguish it from P. shumardianus.

Fiz.8. View of the interior of the dorsal valve of this species.

Geological formation and locality. In sandstone of the age of the Che-
mung group : at Burlington, Towa.

Productus arcuatus (n.s.).
Prare VII. Fi16.4 g, b.

VenTRAL valve much elevated, longer than wide, very
gibbous, extremely arcuate, the beak recurved upon itself
so that the hinge line is nearly opposite. the centre of the
back of the shell ; hinge line shorter than the width of the
shell ; cardinal extremities produced into small angular cars.

Surrace marked by strong radiating costee which bifurcate
upon the umbo and below, and sometimes coalesce towards
the base of the shell : entire surface covered by fine undu-
lating concentric striee, and, in the upper part, a few strong
wrinkles which are conspicuous on the ears and umbo. A
few marks of the bases of spines are noticed, but they
appear to have been irregularly distributed, and in one
specimen do not appear at all. Dorsal valve and interior
unknown.

This species, in the character of its surface markings, its costee and concentric
wrinkles, resembles the P. semireticulatus : it is, however, a much smaller shell,
the coste are more slender and the hinge line less extended, while there is no flat-
tening or depression of the centre of the valve.

Fig. 4 a. View of the ventral valve. Fig. 4 b. Profile view of the same.

Geological formation and locality. In limestone—below the Burlington
limestone—of the age of the Chemung group : Burlington, Iowa.



PALZEONTOLOGY OF IOWA. 519

Spirifer biplicatus (n.s.).
Prare VII. T16.5 e, b.

SHELL somewhat semicircular ; valves nearly equally con-
vex ; width from two and a half to three times as great as
the length ; hin# line often greatly extended, and produced
into mucronate points. Ventral valve convex in the centre;
beak incurved ; sinus angular above, shallow and less strong-
ly defined below, and marked by one, two or more plications :
area narrow, slightly concave ; foramen broad. Dorsal valve
regularly convex in the middle, and somewhat flattened at
the extremities ; mesial fold rising but little above the pli-
cations on each side, from which it is separated by grooves
deeper than those which separate the plications themselves,
marked by two dichotomizing plications above, which be-
come four and sometimes five or six below the middle:

SurracE marked by fourteen to sixteen simple rounded
plications on each side of the mesial lobe and sinus; and
these are crossed by fine concentric undulating strize of
growth, which are granulose on their edges.

I have no well preserved specimens of this species; and a single one only exhibits
with some degree of perfection, the lamellose striae and granulose surface. In general
feature it resembles the S.marionensis ; but the specimens observed are smaller and
less robust, and also much more extended on the hinge line, and the shell shorter.
The plications are simple from their origin, except in a single speciinen, where those
on either side of the mesial fold are dichotomized just below the beak.

In the yellow sandstones of Burlington, and other places, where this species occurs
in the form of casts, it resembles the S. mucronatus of the Hamilton group of New-
York; but is distinguished from that by the distinct plications of the mesial lobe

and sinus, and the wider area, as well as the more rounded plications and less con-
spicuous laminege of growth.

Fig. 5 a. Dorsal valve from the Oolitic beds below the Burlington limestone.
Fig.5 b. Cast of a dorsal valve from the Yellow sandstone.
Geological formation and localities. In yellow sandstone and oolitic lime-
stone, Burlington (Iowa); in oolitic limestone, Quiney ( Illinois ).
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Spirifer extenuatus (n.s.).
Prare VII. Fic.6.

SueLL in form of a segment of a circle ; width more than
two and a half times the length. Dorsal valve gibbous in the
middle, flattened at the sides, and much extended on the
hinge line ; mesial lobe prominent, roundeg above, well de-
fined, free from plications, deeply emarginate in front.

Surrace marked by about twenty-two or more small sim-
ple rounded plications on either side of the centre.

The specimen described is the cast of a dorsal valve, showing the remains of
closely arranged concentric strize and apparent granulations. The cardinal extremi-
ties are much extended in mucronate points, which, in the whole shell, would make
the width equal to three times the length.

Fig. 6. Dorsal valve of this species.

Geological formation and locality. In yellow sandstone of the age of the
Chemung group of New-York : Burlington, Iowa.

Spirifer capax (n.s.).
Prare VII. Fi16.7 a-d.

Spirifer euruteines, in part : OwEN, Report on Wisconsin, Jowa and Minnesota, pa. 586,
pl. iii, f. 2, 2 a.

SueLL subglobose or subhexahedral, very gibbous ; extre-
mities usually salient, sometimes rounded. Ventral valve
subpyramidal, very gibbous towards the umbo ; beak slightly
incurved, abruptly sloping to the base ; sinus strongly de-
fined, angular above, becoming broad and curvilinear below,
sometimes flattened in the bottom : area forming a broad
triangular space ; foramen large, reaching to the apex of the
shell, the height equal to once and a half the width of the
base. Dorsal valve very gibbous in the middle, sloping ab-
ruptly towards the base, and flattened towards the hinge
extremities ; mesial fold strongly defined, rapidly expanding
towards the base, plain or without plications.

Surrace marked by sixteen to twenty simple rounded pli-
cations on each side of the mesial fold and sinus. The finer
surface markings unknown.
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This species has only been found as casts, and is apparently identical with one
from the same locality, figured by Dr. OwWEN as Spirifer euruteines ; but the original
of that species is, I believe, from the limestone of the Falls of the Ohio, and the
species from Pine creek here figured is quite distinct from those of the limestone.

It becomes, therefore, necessary to separate this one under a distinct designation.
The species most nearly approaching this, are S. textus and S. carteri of the Yellow

sandstone of the Chemung group in Ohio; but the differences are well marked.

Fig. 7 a. Dorsal valve of a large individual.

Fig. 7 b. Ventral valve of the same.

Fig.7 c¢. Profile view.

Fig. 7 d. Cardinal view, showing height of area and foramen.

Geological formation and locality. In yellow sandstone of the age of the
Chemung group : near the mouth of Pine creek.

Spirifer subrotundatus (n.s.).
Prate VII. F1c.8 e, b.

SHELL subglobose ; extremities very conspicuously rounded ;
hinge line much less than the width of the shell. Ventral
valve very gibbous, or subventricose ; umbo large ; beak in-
curved; cardinal margins much incurved; mesial sinus
shallow, not defined, and covered by dichotomizing plications
like those on the other parts of the shell : area high, com-
paratively narrow, diminished by the incurved cardinal
margins of the valve ; foramen large. Dorsal valve the less
convex, gibbous in the middle, and gradually and uniformly
curving towards the margins; mesial fold not defined and
scarcely elevated above, becoming more elevated but still
undefined towards the base.

SurracE covered by fine radiating, dichotomizing striee,
about ten or twelve of which occupy the mesial fold and
sinus, and as many as thirty on either side, the plications
becoming inconspicuous towards the margins of the casts.

This species is sufficiently characteristic in form and surface markings to be rea-
dily distinguished from all others known to me in the rocks of the West.

Fig.8 a. Cast of the dorsal valve of this species.

Fig. 8 b. Cast of the ventral valve, showing the narrow, elongate muscular impressions
below the beak.

Geological formation and locality. In yellow sandstone of the age of the
Chemung group, and overlying the Oolitic limestone : Burlington, Iowa.
[ Iowa SurvEer.] 66



522 GEOLOGICAL SURVEY OF IOWA.

LAMELLIBRANCHIATA OF THE CHEMUNG GROUP.

Avicula circulus.
PLATE VII. Fra. 9.
Avicula circulus : SHuMARD, Geol. Report of Missouri, 1855, pa. 206, pl. C, f. 14 a, b
SHELL suborbicular, slightly convex; .cardinal line less
than two-thirds the width of the shell; length and width
nearly equal ; beak small, pointed and slightly elevated
above the cardinal line ; ears small, acute ; posterior slope
a little depressed ; basal and baso-lateral margins regularly
rounded ; posterior side, from hinge extremity, somewhat
straight.
SurracE marked by fine, closely arranged, concentric strise,
and equally fine radiating strise.

The specimens examined are not entire, but the hinge line sometimes appears to
be less than the proportion given above.

Fig. 9. The right valve of this species.

Geological formation and locality. Inthe Oolitic limestone of the age of
the Unewung group : Burlington, Iowa.

Cardiomorpha ovata (n.s.).
Prate VII. F16.10 q, b, c.

SHELL ovoid or subcordiform ; valves ovate, slightly ob-
lique, a little longer than wide, very gibbous in the middle
and towards the umbo; beak extended and incurved.

SurracE marked by numerous fine radiating strise.

The anterior marginal slope is sometimes nearly straight above and broadly rounded
towards the base; differing from pressure, and also without apparent cause. The pos-
terior slope is broadly rounded and expanded; an obtuse subdefined ridge sometimes
extending from the beak, on the anterior side, towards the base.

F

g.10 a. The right valve of a specimen, which shows an obtuse ridge from the beak
towards the base.

2.10 b. A similar valve, where the surface is more uniformly convex, and without a
ridge.
Fig.10 ¢. P.ofile of the same specimen.

F

e

Geological formation and locality. In yellow sandstone of the age of the
Chewung group vs New-York : Burlington, Towa.



PALZONOLTOGY OF IOWA. 2238

Cardiomorpha ? rhomboidea (n.s.).

SHELL slightly oblique, subrhomboidal, wider than long,
moderately convex, somewhat gibbous near the umbo; beak
moderately incurved.

Surrace marked by fine radiating strise, and towards the
beak, by a few concentric wrinkles.

The specimen deseribed is a cast, preserving the radiating striee, which are closely
similar to those of the preceding species : the concentric wrinkles on the umbo are
the only indications of concentric strize. The beak is extended and incurved, as in
other species of this genus.

Geological formation and locality. In Yellow sandstonc of the age of
the Cliemung group : Burlington, Towa.

Euomphalus ebtusus (n.s.).

Swewr discoid, planorbiform. Spire little elevated, con-
sisting of five or six volutions which increase in size very
gradually from the apex : largest outer volution very ob-
tusely angular on the upper side towards the outer margin,
and below this somewhat flattened to the periphery of the
shell below, where it is very regularly and symmetrically
rounded ; upper side, from the obtuse angle to the suture,
flat on the inner volutions, and slightly sloping inward on
the outer volutions : aperture straight above, circular below.

Surrack marked by fine, closely arranged striz of growth.

This species sometimes attains a diameter of an inch and a half, though usually
smaller. It is distinguished from a somewhat similar form in the Burlington lime-
stone, by the obtusely angular character of the volutions, the angle being also farther
from the periphery; while the upper side is depressed, instead of being elevated to-
wards the suture : the volutions are more prominently rounded and the umbilicus
deeper, and the striee are more regular and les‘sAi"mbricating than in E. latus.

Geological formation and locality. In the Oolitic limestone of the age of
the Chemung group : Burlington, Towa.
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FOSSILS OF THE BURLINGTON LIMESTONE.

CRINOIDE.

Ix the following descriptions of the Crinoides, I have
adopted with slight modifications the terminology proposed
by De Koxisck and Le Hox in their ¢ Recherches sur les Cri-
noides du Terrain carbonifére de la Belgique”; this being
better adapted to a strict designation of the parts, than the
momenclature of MILLER,.or any modifications of that which
have been proposed. Some latitude is necessary in the gene-
ric descriptions, unless we would multiply genera to an
unnecessary extent.

The species of the Genus AcTINOCRINUS assume such a va-
riety of forms, with such modification of the rays, that it
becomes necessary to extend the terms designating the parts.
We have among the Actinocrinides, those where the arm-plates
rest directly upon the last or third radial plate; and we have
others where but a single plate intervenes; while beyond
this are various modifications involving a subdivision of the
series beyond the third radial plate, with one, two, three,
or more plates intervening between these, and those which
can be strictly denominated arm-plates. As these interme-
diate plates form an essential part of the body, and, as I
believe, belong to the true radial series, I have designated
them supraradial plates. The supraradial series is sometimes
again subdivided on one or both branches of the ray, as in
those designated by Drs. OweN and SnuMarp Megistocrinus,
as well as in some other forms which are so clearly the type
of AcTiNocriNUS proper, that no separation would be pro-
posed. In these forms the interradial and anal plates are
greatly increased in number, beyond those forms where the
radial plates are succeeded directly by the arm-plates. There
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are, likewise, in the species illustrated, great variations in
the development of the basal plates, which, from being large,
and projecting over the column in a broad rim, are in other
species so little developed as to be almost entirely hidden
by the summit of the column.

In its fundamental structure, the Genus Agaricocrinus of
Troost does not differ essentially from Actinocrinus; the
chief variation being in the interradial and anal plates, while
all the species known have extremely small basal plates,
scarcely reaching beyond the column. In all species the
brachial plates proceed from the third radial, and the arms
are always in pairs from each ray.

Variations of type and modifications of generic form will
be found to mark the species of the successive limestone
formations, each one of which is well characterized by the
remains of very distinct species of this family of fossils.

Among the species described in the Keokuk and Chester
limestones, it gives me great pleasure to be able to recog-
nize several which are published in Dr. Troosr’s Catalogue,
but of which no descriptions have heretofore been given. I
have, in these cases, adopted without hesitation the name
given by that author.

GENUS PLATYCRINUS ( Minner, 1821).

““ Pelvis composed of three unequal plates, supporting five
¢ gcapula.”

F16. 55.— GENERIC FORMULA, according to
De KoNiNcE.
Basal plates, 3.

Radial plates, 2 X 5, the first series large and the
second small. .

Anal plates; 1 Jarge and 3 small.
Interradial plates, 1 X 4.

Number of arms, 10, 20, 25, 30, 85 [and 40, 45],
according to the species.
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The base is composed of three pieces, of which one is
quadrangular and smaller than the others, the other two
pentagonal ; the whole usually soldered together at their
sides, and presenting the form of a flat disk, or a more or
less shallow vase-like form. The first radials are large, the
lower sides nearly straight, and the lateral margins joining
from the base nearly to the upper angles, which are trun-
cated for the reception of the interradial and for the anal
plates. The second radial, or more properly a subbrachial
plate, is inserted upon the excavated upper margin of the
first radial, or upon this and a projecting callosity which is
more or less distinctly thickened at the margin, and pre-
senting a semielliptical or semicircular concave articulating
surface for the attachment of the succeeding plates. The
second radial (subbrachial) plate is often very small, and
occupies but a part of the articulating surface of the first
radial, allowing the arm-plates torest in part directly on the
first radial on either side, as shown in P. wortheni. This plate
may be either triangular or pentagonal, and is succeeded by
two serics of arm-plates, which may bifurcate once, twice
or more, giving origin to a number of arms varying from
two to eight or nine from each ray. The arms are ordinarily
composed of a double alternating series of plates, which
support on their outer edges a serics of jointed tentacula.

In some species the arms extend horizontally, and con-
sist of an alternating series of strong articulations, from the
upper side of which proceed a series of arm-plates, which
are furnished with tentacula as in the arms of ordinary
species of this genus.

Dome composed of numerous small irregular plates which
are usually tuberculiform or subspiniferous, and often elevated
into a proboscidiform extension : anal aperture lateral or
subcentral.
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Platycrinus cavus (n. s.).
Prare VIII. Fie.1 a,b.

Compare Platycrinus corrugatus, OWEN and SHUMARD, Geology of Iowa, Wisconsin and
Minnesota, pa. 589, pl. V A, f.2a-d.

GEeNERAL form of the calyx a shallow vase, the basal plates
scarcely extending above the plane of the margin of the
second range when viewed in profile. Basal plates forming
a pentagon, with the sutures closely united; the line of
Junction often indicated by a shallow groove, gradually de-
pressed from near the margin to the centre, which is perfo-
rate. First radial plates moderately expanding above, length
and width about as three to four; slightly excavated above,
with a semicircular articulating. scar for the reception of the
second radial plates; length of the articulating portion less
than half the length of the plate, limited below and at the
sides by a strongly elevated ridge; lines of the sutures
marked by a distinct angular groove. Second radials and
arms unknown.

Surract marked by concentric lines of nodes or granules,
which are sometimes confluent. About two or three ranges
of nodes parallel to the margins mark the basal plates out-
side of the circular depression, with a more distinct row
running to each angle of the plate. Surface of radial plates
marked in like manner by two or three ranges of nodes pa-
rallel to the basal and lateral margins, with a distinct row
of confluent nodes from the lower angle towards the articu-
lating scar. A plain space, equal to the granulate portion,
lies between the latter and the elevated ridge bounding the
second radial.

This species bears much resemblance to the P. corrugatus of OwWEN and SHUMARD;
but the form and proportions of the calyx are different, and also the character of the
articulating cicatrix, as well as the form of the first radial plate The surface markings
in this species are distinct nodes or granules in regular rows or lines, reaching but
half way from the baseof the first radial to the base of the second, leaving a smooth
finely granulose surface of equal width; while in the P.corrugatus, the rugose character
extends to the base of the second radial. There are in the collection some separate
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first radial plates which more nearly correspond with the description of P. corruga-
tus given by OwexN and SHUMARD; but in our specimens they differ not only in other
respects, but they are much more contracted at the summit.

Fig.1 a. The calyx in profile.
Fig. 1 b. View of the base, natural size.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Platycrinus pocilliformis (n. s.).
Prate VIII. Fi16.2a,b.

GenerAL form of the cup elongate hemispheric; greatest
diameter a little above the centre of the first radial plates,
the base being somewhat flattened. Basal plates large, une-
qual in size, the entire base equal to the diameter of the
inside of the cup at the summit of the first radial plates ;
central area very slightly depressed ( with a small perforation
in the middle), curving upwards towards the edges, the up-
per margins nearly straight. First radial plates inserted
almost vertically upon the basal plates, a little wider in the
middle than at the base ; upper margins scarcely excavated ;
articulating scar small, semioval, and margined by a mode-
rately thickened rim.

SurFackE marked by prominent rounded nodes or short
spines, which, on the basal plates, are arranged in double or
triple rows, and a line of three extending from the margin
of the central area to each angle of the plate : on the radial
plate, a row of three or four extend from the outer angles
inwards towards the base of the second radial ; and within
this space, three or four other tubercles, and outside the
converging lines are two or three on the lateral margins of
the plates. ;

This species differs from P.cavus in the proportional size of the base, which is
much larger; the cicatrix for attachment of second radial or arm-plates is far less
prominent, and the character of tubercles is very distinct. It may be compared with
P. granulatus of MiLLER; but the tubercles are less numerous, and the cup less ex-
panded above. Our species more nearly resembles P. americanus of OwexN and Smu-
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MARD; but it is larger, with proportionally larger basal plates and a wider and less
depressed central area, while the tubercles are much more distant and more elevated
than in that specics, which is likewise wider at the summit of the first radials than
at any point below.

In the engraved figures, the radiating lines of tubercles are not given with sufficient
force and precision. .

Fig. 2 a. View of the base.

Fig. 2 b. Profile, showing elcvation, form of first radial plates, and cieatrix for
the attachment of the second radial.

Geological formation end locality. In the Burlington limestone : Bur-
lington, Towa.

Platycrinus pileiformis (n.s.).
Prate VIII. F16c.3 a, b, c.

GexeraL form of the body cup-shaped, or broadly subtur-
binate, gradually spreading above. Basal plates unequal, very
convex exteriorly, and curving upwards at the margins,
which are concave for the reception of the succeeding
plates ; length about equal to two-thirds the length of the
first radial plate : column area small, depressed, strongly
striated, with a small central perforation. First radial plates
gradually expanding above, slightly curved on the base, a
little wider above than below (in a well preserved specimen,
two are of the same width at base and summit, and three
are wider above). Summit of plates slightly concave, the
articulating surface semioval, deep, well defined ; the mar-
gin of the cicatrix limited by a sharp salient rim, which
extends downwards from the top scarcely one-fourth of the
length of the plate. A broad undefined depression is tracedble
along the basal and radial plates a little distance within the
ma,rgin. { The line representing this, in the engraved figure, is too strongly defined.]

Second radial or subbrachial plates small triangular, the
arm-plates of the first pair resting on its upper sloping sides,
and upon the articulating surface of the first radial ; arm-
plates small ; bifurcations unknown beyond the first division.

SurrACE smooth or finely granulose, without ornament :

sutures plain.
[ JTowa Survey.] 67



530 GEOLOGICAL SURVEY OF IOWA.

This species resembles P. planus of OweN and SauMArD; but differs in the form
of the base, and in the absence of raised lines on the exterior or depressions on
the interior. The first radial plates are proportionally shorter, and the excavations
for the insertion of the arms are much smaller and more shallow. Our species eor-
responds more nearly with P. pileatus of GoLDFUSS, as figured by De KoNINck and
Le Hox (“ Crinoides du Terrain carbonifére de la Belgique”’, pl.vi, f.3); but is
less expanded above, and the basal plates are proportionally longer, while the articu-
lating surface for attachment of the arms is smaller.

Fig. 8 a. View showing the elevation of the basal plates, the first radial plates, with the
base of one pair of arms attached.

Fig.3 b. Basal view of the same specimen : the two lower radial plates of the figure,
and the radial on the left side, are represented as too protuberant.

F1a. 56.

4

The accompanying diagram exhibits the form and
proportions of the plates, the small subbrachial plate

and first arm-plates, the outer side of which, for half
their length, rest upon the articulating surface of the

first radial plate.

Geolagical formation and locelity. In the Burlington limestone : Bur-
lington, Towa.

Platycrinus wortheni (n.s.).
Prare VIII. Fie. 4.

Caryx broad cup-shaped, and. truncate at the base; the
arms spreading somewhat abruptly from the bases to the
second bifurcation, and thence continuing vertically. Base
pentagonal, sutures not visible, concave from near the outer
margin which is slightly convex. Radial plates about as long
as wide, truncate at the base, with the sides gradually ex-
panding above, and having a general quadrangular aspect.
Articulating surface for the insertion of the arms broad and
deep, with a scarcely salient margin : sutures between the
radials, and between the radial and basal plates canaliculate.
Interradial plates narrow. Second radial or subbrachial plates
small, triangular, supporting two short wide arm-plates, each
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supporting a pentagonal plate, on which the arms subdivide
a second time; each inner division again subdivides, one into
three and the other into four, making altogether nine arms
from a single ray. Arms composed of a double alternating
series of plates which are abruptly wedgeform at their in-
terlocking edges, and furnished on their outer margin with
slender jointed tentacula.

Surrack of platescovered by prominent granulations which
are sometimes lamellose, and usually subspiniform ; often
arranged in one or two rows parallel to the edges of the
plates, and somewhat irregularly crowded upon other parts
of the surface. Joints of the arms in like manner closely
covered by fine granulose or ascending subspiniform points.

This species is remarkable for its flattened or concave base, and the fine closely
arranged granulations which cover the entire surface, and are often produced into
subspiniform points on the arm-plates, and especially at their adjacent edges : these
points are often, much extended obliquely upwards into short acute processes. In
one specimen these are confluent, and produce thin, extended, and closely arranged
lamellee.

In some respects this species resembles one which I have referred to P. yandelli ;
but the form of the cup is different, and the granulations always closer and smaller,
while the substance of the plates is thin and fragile. The great number of arms is
quite sufficient to distinguish the species. It may also be compared with P. granulatus
of MrzLER (DE Koxixck and Le Hox, pl. vi, f. 5); but the granulations on the plates
of that species are always larger, and to some extent arranged in lines radiating from
the angles of the plates; the base is more convex, and the excavation in the summit
of the plates for the reception of the arms is much narrower.

Fig. 4. A specimen preserving the base, with two of the radial plates, and the arms of
two series nearly entire.-

Fi1c.57.

7 4
%%& The mode of bifurcation of the arms, and the relation
. @@@ of the radial and arm-plates is shown in the accompany-
ZaS ‘ing diagram. g
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Geological formation and locelity. In the Burlington limestone : Bur-
lington, Towa.

Platycrinus shumardanus (n.s.).
: Prare VIII. Fia.5.

CavLyx somewhat discoid ; base comparatively small, pen-
tagonal, without visible suture lines; margin bevelled, and
without this edge the entire plate concave. Radial plates
subquadrangular, spreading abruptly outwards below, and
turning abruptly upwards at the middle ; edge conspicuously
bevelled, leaving the sutures broadly canaliculate : upper
margins scarcely concave, the cicatrix of attachment being
a broad semicircular scar on the side of the plate, which oc-
cupies half its length, and is bounded by a strong thickened
margin. Arms dividing upon a large, strong, subbrachial
plate which fills the entire articulating space on the face of
the radial, each division producing at least three ramifica-
tions, making altogether six arms from each ray composed of
a double series of thin plates which are wedgeform at their
interlocking edges. Tentacula undetermined.

Surrack of plates marked by irregular rounded, elongated
or confluent nodes, which are often arranged in lines paral-
lel to the margins of the plates. The arm-plates are marked
by longitudinal rounded ridges. Column of medium size,
composed near the body of alternating thicker and thinner
joints.

The calyx of this species resembles in some degree that of P. discoideus ; but it
is proportionally smaller, and the radial plates are higher, while the bevelled surfaces
are less broad, and the inner margin on the basal plates marked by a row of small
nodes. The nodes of the surface are often elongated, and of irregular form, and al-
ways abruptly elevated from the surface. It is readily distinguished from P.wortheni
by the character of the surface, as well as form of radial plates which are much
thicker, and by the number of arms and narrower arm-plates; while the simple, sub-
dued, thread-like lines marking the arm-plates contrast strongly with the sharp
spinose elevations on the arms of that species.

The specimen figured is somewhat distorted at the base of the arms by pressure,
while these appendages are all converged together at the summit.
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Fig. 5. Lateral view, showing the cnp with fragment of column, the edges of the concave
base, the radial plates and arms which are somewhat broken and distorted.

F1c. 58.

basal and radial plates and the mode of bifurcation of the

g arms.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Platycrinus planus ?

Prate VIII. Fic.6 e, b.

Compare Platycrinus planus, OWEN and SHUMARD, Report of the Geology of Wisconsin, Towsa
and Minnesota, pa. 587, pl. V 4,

CaLyx elongate, cylindrical above and subturbinate below ;
base cupform, pentagonal with the angles prominent and the
intermediate spaces concave ; area for the attachment of the
column abruptly depressed, striate : surface of base marked
by three distinct shallow grooves, which indicate the divi-
sions of the basal plates, and along which the suture is
sometimes distinctly marked. Radial plates large, heptagonal;
width and height about as ten to thirteen; the cicatrix for
attachment of arms strongly marked, and the upper edge of
plate slightly concave. Interradial plates hexagonal, some-
what irregular in form. Summit rounded above, ventricose,
composed of numerous plates of unequal size. Arms double
at their origin, and bifurcating to six or eight divisions from
each radial.

SurrACE finely granulose; the basal and radial plates
marked by numerous concentric undulations.
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This species possesses so many characters in common with P. planus cited above,
that T hesitate to regard it as distinct; although there are many points of difference,
particularly in the ridges marking the suture of the basal plates, as well as in the
deeply excavated upper margins of the radial plate of the original of P. planus.
The plates of the two specimens examined are nearly smooth, the fine granula-
tions having been worn off ; but in some parts of the surface of the larger plates of
fig. 6 a, b, and especially in the plates of the summit, this marking is preserved.

Fig. 6 a. Lateral view, showing form of cup on one side, radial plates with points of
attachment to arm-plates, interradials, and plates of summit.

Fig. 6 b. View of opposite side, showing similar features in the lower plates with some
remains of the arms above.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Platycrinus tuberosus (n.s.).

Prare VIII. F16.7 a,b.

GEeNERAL form elevated-hemispherical ; base subpentagonal;
cup discoid with the outer edges of the basal plates, the radials
and first arm-joints nearly in the same plane; base deeply
concave ; sutures distinct, outer edges bevelled, not as pronfi-
nent as the convex portion of the radial plates. Radial plates
subhexagonal, the base and lower lateral margins nearly equal
in length, and equal to the width of the upper or brachial ar-
ticulating margin. Interradial platesthree, the central larger
and hexagonal, one of the lateral heptagonal. Central anal
plate truncate at the summit, making it heptagonal, or some-
times with a small plate adjoining making it octagonal. Sub-
brachial plate large, pentagonal, giving origin to a double series
of arm-plates which continue to spread in a horizontal direc-
tion. Supra-axillary plates numerous. Crown ventricose, com-
posed of numerous prominent hexagonal and pentagonal
plates, the more central of which are larger, and elevated
into prominences. Anal opening about half way between the
base and summit, and surrounded by eight or nine small
plates.

SurraAck finely granulose. Column very small.
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Fig.7 a. Anal and postero-lateral view, showing the incurved upper margins of the
radial plates, the bases of the arms, and the plates of the summit with the
anal opening.

Fig.7 b. View of the base of the speeimen, showing the basal, radial, and first arm-
plates, with the interradial plates.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Platycrinus discoideus,

Prare VIII. Tic.8 e, b.

Platycrinus discoideus : OweN and SEUMARD, Report on Geology of Wisconsin, Iowa and
Minnesota, pa. 581, pl. V A, f.1.

Cavyx discoid, somewhat decahedral, shallow, height about
one-third the diameter; base pentagonal, bevelled towards
the margin, with a broad and deep depression towards the
centre, the limit between the two upper slopes marked by
a subnodose or irregular ridge, with indentations along the
lines of the sutures. Radial plates massive, straight upon
their base, and gradually expanding above : lateral and ba-
sal margins of plates bevelled so that the line of suture is
marked by a broad shallow groove. Nearly one-third the
width of the radial plates lies almost in the same plane with
the basal plates, being bent abruptly upwards at the sides.
Articulating surface of the arms broad, semicircular, and
margined by a prominent, thickened ridge.

Surrace marked by rugose ridges which are more or less
parallel to the margins of the plate, and somewhat irregu-
larly disposed over the central portions. Column and arms
unknown.

I have referred the specimens of the above type to this species of OwEN and Snu-
MARD, thoixgh there are some slight differences between the description given and the
characters exhibited in our Specimens. Separate plates, belonging apparently to this
species, are not uncommon, though the calyx is rarely found. In the specimen figured
the surface is imperfect.

T'ig. 8 a. Basal view of the specimen.
Fig. 8 b. Profile view, showing the elevation of the side of the cup.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.
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Platycrinus subspinosus (n.s.).
PraTe \}III. F1a. 9 and 10.

GeneraL form of body depressed, semiorbicular. Calyx dis-
coid, decahedral, flat below. Basal plates anchylosed ; the
sutures marked by simple lines, broadly and deeply depressed
towards the centre, edges bevelled. Radial plates subhexa-
gonal, extending for half their length almost in the same
plane with the base, or at right angles to the axis, where
they are suddenly bent upwards at the sides : margins (es-
pecially of the base) bevelled, producing a groove along the
sutures. Subbrachial plate resting upon the truncated extre-
mity of the radial plates, and continued in the same horizon-
tal plane. Interradial plates five or six-sided : anal plate
eight or nine-sided ; anal orifice (which is imperfect) bor-
dered by numerous minute plates. Axillary plates small, six-
sided. Supra-axillary plates in two ranges : plates of the
summit produced in the centre into short, obtuse spines.

Surrace very finely granulose. Column comparatively
large, round at the summit.

This species is closely related to P. tuberosus, but is smaller, less ventricose above,
with the plates of the summit produced into short thick spines instead of rounded
tubercles; and there are also minor differences in the form of the interradial plates,
and in the proportional size of the column. It resembles P. discotdeus in the discoid
calyx; but, besides being more extended in the plane of the base, the surface is not
rugose.

Fig. 9. View of a small specimen, showing the base and first arm-joints.

Fig. 10. Profile view, showing the surface of attachment for the second arm-plates, the
anal aperture, and the spiniform extension of the plates.

Geological formation and locality. In the Burlington llmestone : Bur-
lington, Towa.

Platycrinus sculptus (n.s.).
Prate VIII. Fic. 11.

Base basin-shaped ; sides spreading nearly straight, very
distinctly pentagonal ; margins very slightly concave, some-
what abruptly depressed at the centre with edges of the
depression salient. Column at point of attachment small.
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Surrace marked by transversely elongated nodes or lamel-
lose ridges, arranged principally in lines parallel to the upper
margins of the plates, with a radiating line of nodes ex-
tending from the base to each angle of the basal plates.

Superior plates unknown.

The form of the basal portion of this fossil is so unlike any of the granulose or
ornamented forms here described, or any of those described by Drs. Owen and
SHUMARD, that it will be easily distinguished. The basal portion resembles P. planus

in form, but is less convex or gibbous in contour, while the surface ornamentation
is entirely distinct from any other speeies noticed. {
Fig. 11. Basal view, showing the depressed area for attachment of column, form of plates

and surface ornaments. [The nodes are often more econfluent than shown in
the figure.]

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Platycrinus trunecatus (n.s.).

Bopy small. Calyx broadly cup-shaped, flat in the bottom :
externally the base istruncate, the truncation extending tothe
margins of the basal plates. Radial plates one-fourth wider
than long, scarcely spreading above, notched in the middle of
the upper edge, the articulating scar being semicircular, with
a thickened elevated margin, which extends about one-third
the length of the plate downwards, and below which is
a depression of the surface. Sutures between radial plates,
and between these and the base, abruptly canaliculate. In-
terradial plates small, hexagonal. Subbrachial plates compa-
ratively large, pentagonal, supporting on the upper sloping
sides two arm-plates, which dichotomize again on the second
or third plate above.

Surrack marked by simple fine granulations, so far as can
be observed. |

Several specimens of this spécies have been examined, and they are all small and
of nearly uniform size.

[Towa Survey.] 68
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Fia. 59,

a i}
- The accompanying diagram illustrates the form and
T ) proportions of the plates of the body and lower part
2N of the arms.
Vi

Geological formation and localily. In the Burlington limestone : Bur-
lington, Lowa.

Platycrinus truncatulus (n.s.).

Bopoy small, basin-shaped, somewhat hemispheric; base
truncate, the truncation extending nearly to the margin of
the basal plates, a slight depression in the centre for the
attachment of the column. Radial plates wider than long,
regularly convex, gradually spreading from the base, slightly
concave on the upper side, the articulating scar being on the
upper margin : subbrachial or first arm-plate quadrangular;
sutures plain, or with a callosity along the radial sutures.

SurrACE finely granulate, without nodes or inequalities.

This species differs from the preceding, which it resembles in general form, in the
truncation of the base which does not extend to the margins of the basal plates, and
in the absence of grooves along the suture lines. The articulating face for the arm
attachments is mainly on the upper edge, and does not occupy the side of the plate

as in P. truncatus; while the first plate above the radial is of quadrangular form with
a single groove on thé inside, showing that there was no bifurcation from this plate.

F16. 60.
22

= v The - figure illustrates the form and proportions of the basal
r x “ 4 . . .
@ and first radial plates, and shows the quadrangular first arm-joint

O attached to one of the rays.
Gl 2y :
P\

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.

-
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Platycrinus exsertus (n.s.).

Bopy small, ovoid, robust, the plates exceedingly thick-
ened ; base pentagonal, truncate below with a small depres-
sion for the reception of the column ; sutures marked by a
shallow depression ; margins extremely thickened, giving it
the appearance of protruding beyond the radial plates. Radial
plates as wide as long, very gibbous, with a broad articula-
ting scar above, occupying two-thirds the width and one-
third the length of the plate : upper margins truncate with
a narrow notch in the centre ; sutures marked by a broad
deep groove. Interradial plates hexagonal : arms originating
in double series from a small triangular subbrachial, which
does not fill the entire depression in the radial plate.

SurracE concentrically granulose striate.

This species is well characterized by its extremely thickened plates, and the pro-
truding base which appears as if having been pressed outwards, and is quite unlike
any other species of Platycrinus which has fallen under my observation.

Fic. 61.
a

JES
@ @@ \} The accompanying figure illustrates the form and propor-
EE)

tions of the plates of the body and arms, as far as they
exist in the specimen examined.

1

Geological formation and locaidty. In the Burlington limestone : Bur-
lington, Towa.

Platycrinus canaliculatus (n.s.).

Bopy small. Calyx depressed cup-shaped : base truncate,
depressed in the centre for the reception of a moderately
large column; line of suture marked by a distinct groove, and
a corresponding less deep groove extending to the two remain-
ing sides of the basal plates; edges of the plates projecting.



540 GEOLOGICAL SURVEY OF IOWA.

Radial plates one-fourth wider than long, slightly concave
on their upper margins, with a small short semioval articu-
lating scar which is margined by a moderately thick callo-
sity ; margins abruptly bevelled, and sutures canaliculate.

SurrackE marked by strong prominent elongated nodes
which radiate to the margins of the basal plates, and con-
verge on the radials towards the base of the arms, below
which there is a plain space.

This is a very well marked species in its truncate base with canaliculate sutures
and elongate nodose markings, differing very essentially from P. truncatus, which
resembles it only in the character of its sutures.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Platycrinus nucleiformis (n.s.).

Bopy nucleiform ; base gibbous, 'uniformly convex except
the central small striated depression for the attachment of
the column ; sutures plane. Radial plates wider than long,
thickened and gibbous in the middle and curving towards
the lateral and basal margins ; upper margin truncate, with
a small notch in the centre ; the articulating scar semiellip-
tical, oblique, strongly marked and extending about one-third
the length of the plate, and occupying half its width. In-
terradials hexagonal, small : anal plate large, heptagonal;
anal opening somewhat proboscidiform, composed of nume-
rous small plates.

SurracE marked by fine, delicate granulations.

Fie. 62. q
a

VA

<
@ The figure illustrates the form and proportions of the plates
@ _of the body, the quadrangular subbrachial plate and the
; ¢ small articulating scar on the upper margins of the radial

plates, which are distinguishing features of this species.

Q
P
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This species is distinguished by the gibbous base, which curves gently to’the
central depression, and to the outer margins ; while the greater gibbosity of the
individual radial plates, and their contraction at the lateral margins give it the ap-
pearance of being much larger; so that when reversed, the base appears like a rounded
prominence set upon a larger pedestal. I have been disposed to refer this to P. bur-
lingtonensts ; but the pelvis or base is much larger in proportion to the body, and
the attachment for the column is relatively smaller.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.

Platycrinus nodulosus (n.s.).

Base broad, obtusely pentagonal, the centre abruptly de-
pressed for the reception of the column, moderately convex,
sloping towards the margins, and somewhat channelled or
doubly-bevelled near the upper edges; lines of suture slightly
grooved. Radial plates somewhat heptagonal, gradually ex-
panding from the base, as wide at the top as the length of
the plate ; the articulation scarcely more than one-third the
width of the plate, wider than long, the upper margin
scarcely concave. :

SurraAce of base marked by one or two rows of rounded
pustuliform nodes inside the bevelled margin ; those directed
towards the angles most prominent, similar ones on the ra-
dial plate in converging lines from the outer basal angles to
the base of the arm, with others included between and out-
side of those, the whole arranged somewhat in concentric
lines.

This specqxes is clearly distinct from any other known to me in’this rock, and may
be recognized in the basal pieces by the round, more or less prominent pustulose
processes, the abrupt depression in the centre, and the doubly bevelled edges of the
plates.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.
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Platycrinus nodobrachiatus (n.s.).

Bopy small, abruptly spreading from the base, gibbous at
the sides; base nearly flat, depression for the column mar-
gined by a thickened rim. Radial plates gibbous in the mid-
dle; articulating scar small. Subbrachial plates elongate,
somewhat pentagonal, thickened and slightly bilobed at the
upper extremity from which the arms bifurcate ; one of the
divisions again dichotomizing on the second plate above the
first : joints of the arms comparatively long, and thickened
at their upper extremities; the upper alternating edges
projecting very prominently for the articulation of the ten-
tacula, giving the arms an apparent zigzag direction or no-
dosity at each joint. Tentacula composed of numerous joints,
which are also thickened at the articulating extremities.

Surract granulose. Column small, composed of short al-
ternating thicker and thinner joints near the body, and, at a
greater distance, of elongated joints, which are thickened at
the articulations, and furnished with nodes or branchlets
just below each articulation.

Fi16. 63.

The accompanying diagram will illustrate
the form of plates, character of arms, etec.;
the whole being enlarged two diameters.
There are about twenty joints visible in each
arm, fourteen of which are shosvn in the
figure; and on one of the arms, the tenta-

@ cula are shown extended.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.
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ZEACRINITES (Troosrt, Catalogue of Crinoidee).

Among the Crinoidez of the Carboniferous limestone there
is a group of species which possess the general characteris-
tics of Poreriocrinus, but which have a less robust habit.
The base is always rotund, more or less depressed, and often
deeply concave in the centre : the basal plates are usually
hidden by the column, while there is not unfrequently some
irregularity in the subradial plates. The arms are usually
closed. The general form of body and arms is terete or sub-
cylindrical, often contracted at the base of the arms, and
sometimes spreading above from the frequent branching.

In several specimens examined there is an irregularity in
the anterior ray, and a greater number of plates by one or
two or more below the first bifurcation, than in the other
rays. In all the species of this character the mode of arti-
culation of the plates agrees, and differs from the true Po-
TERIOCRINUS; and we find at the same time, that the radial
series always presents two plates in succession below the
first bifurcation of the arms : and it might, with propriety,
be described as having radials 2 x 5, while the mode of ar-
ticulation of the radial and arm-plates is so different from
the typical forms of that genus that it furnishes a charac-
teristic distinction.

The line of articulation between the radial plates is slightly
concave or nearly rectangular to the axis; and while the
edges are in contact along the centre, there is usually a hiatus
between the plates on the outer edge, as if the space had been
filled with cartilage, which has decayed, leaving the present
unoccupied space.

For a well marked species of this type, the late Dr. Troost
proposed the name of Zracrinites, and the species occurs in
his Catalogue as Zeacrinites magnolieformis. No generic de-
scription accompanies the description of the species; but -
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Dr. Troost remarks, “If the number of plates which com-
¢ pose the body of an encrinite determine its genus, then
¢ the one under consideration must perhaps be plaeed in that
¢« of CYATHOCRINITES ; butif the arrangement of these plates
¢ is also necessary to determine its genus, then this crinoid
¢ cannot belong to the Cyathocrinites, and forms a new genus,
¢ to which I have applied the name of Zeacrinites”*.

-~

-

GENUS ZEACRINUS (Troost).

Basaw plates five, usually small and hidden by the column.
Subradial plates five, pentagonal or hexagonal, rarely with
six subradials : first radial plates five, pentagonal; second
radials five, of the same form as the first, relatively reversed,
with one or two more in the anterior ray ; interradial plates
none : anal plates four, six or more. Summit unknown.

Fia. 64.

The accompanying diagram (fig. 64),
a = V%

of the original specinmien of Dr. TroosT,
% will illustrate in part the characters
above given. The basal plates are hid-
(7 den by the column in the deep eavity
‘ of the base. The subradials are ex-
1 tremely narrow and elongated, their
\ d length indicating very ncarly the depth

}\ ’ C:)’ of the cavity of the base. The first ra-
N\ I j&% dial plates are much elongated, nar-
Q rowed and pointed below, and very

wide upon their upper margins. The

second radials are short and broad, an

intermediate one coming in on the an-
terior rayt.

~

* I have transcribed these observations, as well as the specific description of this spe-
cies, from the MS. of Dr. Troost’s memoir upon the Crinoidese, which is to be published
in the Smithsonian Contributions to Knowledge; having been permitted to make such
references and citations as would enable me to verify any of the genera and species
whieh I might describe in the Iowa Report. By this means, although Dr. Troost’s paper
has not yet been published, he has the precedence which belongs to him.

t The followipg is the description of Z. magnolieformis as given by Dr. TROOST :
‘“ Elongated, cylindrical. Pelvis small pentagonal? divided? This supposed pelvis lies
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Another individual* from Chester ( Illinois), which I have received under the
designation of Zeacrinus magnolieformis, has a narrower and less rotund base, with
the cavity much less deep, and the subradial and first radial plates proportionally
shorter and the latter narrower; while the anterior ray has two intermediate radial
plates, with other slight differences in the bifurcation of the arms.

The accompanying diagram (fig 65) will il-
lustrate the characters mentioned, and algo show
the relations of the anal plates. The parts within
the circular line in this and the preceding figure
are those occupying the exterior depression or
cavity of the base.

In the Cyathocrinus depressus, TRoosT (the basal and first radial portions known),
which is a species of the Genus ZEACRINUS, the proportions of the parts are still
more extravagant. In one specimen, the five small plates of the base are shown in the
bottom of the very abrupt basal depression; while the subradial plates assume a
spatulate form, except on the anal side, where the subradial is truncated above, and"
a large anal is inserted on one side reaching far into the cavity of the base.

in a deep cavity, and is supported by a cylindrical column having a circular alimentary
canal. The cavity being mostly filled by the column, the form and even the existence of
the pelvis is very uncertain. Costals five, subtriangular, tumid; superior margin concave,
and lower convex; and being bent inwardly, they form the bdse of the body and the
sides of the cavity, in the bottom of which the pelvis? is situated. Scapulars five, com-
pressed, pentagonal; four of them being placed immediately upon the concave surface
of the costals, and one npon an interscapular, the superior margin being cuneiform. The
scapulars suppdrt five arms, upon which follow immediately ten hands, which, after two
or three joints, have a cuneiform joint dividing them into two fingers, one of which con-
tinues single; while the others, about five joints distant, bifurcate again, and continue
then without any further division’’.

* This is apparently a species distinct from Z. magnolieformis, with shorter first ra-
dials extending little above the plane of the base, and arms much shorter and less robust;
for which I propose the name Zeacrinus wortheni.

[ TowaA SURVEY.] 69
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The form and proportfor{s of partsin this species are
shown in the accompanying diagram.

These illustrations suffice to show the characteristics of the genus, which begins its
existence, so far as known, in the Burlington limestone, and continues to the Chester

limestone, becoming far more abundant and extravagant in its forms in the latter
period.

F16.67.

a’ The diagram fig. 67 illustrates the interior of the calyx

of Zeacrinus depressus (Troost), of which fig. 66 is the

exterior. The basal plates (1), which are extremely small

‘ in the exterior basal cavity, are, on the inner side, much

larger than the subradials, and are truncated at their

upper extremities by the first radial plates. The subra-

Q dial plates (2) present, on the interior, an extremely

small quadrangular face compared with the elongate spa-

tulate form of the exterior, and, instead of joining at their lateral edges, are entirely

separated from each other by the basal and first radial plates. The first radial plates

(3) are short, hexagonal in form, with the lower side very narrow, as well as the

two adjacent sides. The inner face of the plate is the space included in the lines sur-

rounding the figure (3) : the remaining portion is the thickened articulating margin,

the central space of which, marked a, is higher than the inner or the outer areas

marked b and c respectively, the latter having been occupied by a softer yielding sub-

stance; while the plates have been in actual contact with the succeeding range along

the small central area connected by a tendinous fibre, as is indicated by the little
oval pit or cicatrix on the inner edge of this part of the plate.

The Poteriocrinus maccoyanus of DE Koxixck and Lt HoN possesses the charac-
ters of ZEACRINTS, in the concave base and minute basal plates hidden by the column,
as well as in the character of the anal plates.

The Cyathocrinus maniformis == Poteriocrinus maniformis (YANDELL & SHUMARD),
which is probably identical with the Cyathocrinus gracilis ( TroosT), belongs to
ZEACRINTS, as well as the Cyathocrinus florealis = Poteriocrinus florealis of the same
authors.

The species form a very characteristic group, and are readily distinguished by
general form and habit from the ordinary forms of Poleriocrinus of the same strata.



PALZEONTOLOGY OF IOWA. 547

Zeacrinus elegans (n. s.).
Prate IX. Fie.1 & 2.

Bopy subglobose, contracted above, concave below, the con-
cavity filled by the column. Basal plates minute, entirely hid-
den by the base of the column. Subradial plates six, projecting
rectangularly from the base and curving abruptly upwards;
three pentagonal, two hexagonal, and one (the anterior)
quadrangular [ regarding the margins next the column as one
side], the latter placed between two pentagonal plates. First
radial plates five, wider than long : four of them pentago-
nal, being truncate above, with the sides nearly vertical, and
the sloping lower sides resting on two adjacent subradial
plates; the anterior one hexagonal, being truncated below
by the quadrangular subradial. Second radial plates five;
four pentagonal, and the anterior one quadrangular : anal
plates five. Arms dividing on the second radial of the pos-
tero-lateral and antero-lateral rays, while the quadrangular
second radial of the anterior ray supports a short pentagonal
third radial or brachial plate upon which the arm-plates
subdivide, each division again dichotomizing three times
before reaching the summit; the branches coming off upon
the adjacent sides of the two arms from the same radial,
while those parts from the outer sides of the radials con-
tinue without branching on that side throughout their entire
length. Plates near the base of the arms uaequally quadran-
gular ; those above, except the bifurcating plates which are
pentagonal, very short, quadrangular. Arms and branches
composed of a single series of plates : first bifurcations usu-
ally on the 6th, 8th, or 9th plate from base, varying in the
different rays.

Surrack finely granulose: Column round, apparently com-
posed of nearly equal thin plates.

This beautiful species may be readily recognized by the peculiar arrangement of
its subradial plates; and should the quadrangular plate be only an individual and
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not a specific character, the body and base of arms, as well as their mode of dicho-
tomizing, is peculiar.

Fig. 1. Anterior side of specimen.

Fig.2. Posterior side, showing the anal plates.

The accompanying diagram (fig. 68) illus-
trates the form and arrangement of the plates
in the subradial and radial Series; as also of
the arms of the second bifurcation or first
above the radial, showing the supernumerary
plate in the anterior ray.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

Zeacrinus ramosus (n.s.).
PLATE IX. Fic.3.

.Boby small, cupform, concave below, with arms spreading.
Basal plates unknown. Subradial plates concave towards the
column, becoming thickened and gibbous in the middle and
towards the upper margin. First radials short, pentagonal,
the two sides resting upon the sloping edges of twoadjacent
subradial plates. Second radials a little longer than the first,
pentagonal, the anterior one quadrangular. Arms resting on
the pentagonal radials, double from their origin, and bifur-
cating again on the sixth plate above ; and again bifurcating
twice, with eight or nine plates intervening between each,
the bifurcations coming off on the inner adjacent sides of the
two divisions from the same ray. Arm from the quadrangular
anterior second radial simple to the fourth joint, where it
dichotomizes ; each branch again dichotomizing upon the
eighth and tenth joint respectively above. Arm-joints in
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single series, having the edges thicker on one side than on
the other. Tentacula originating from the thicker sides of
the arm-plates, tapering somewhat abruptly from the base,
and becoming slender and numerously jointed.

SurraAck finely and beautifully granulate in fine undulating
and somewhat radiating strice.

This pretty species is clearly congeneric with the precelling Z. elegans. It is a more
slender species, with some differences in the basal and radial plates; while the bi-
furcations of the arms offer more palpable means of distinction in the number of
plates between each bifurcation. The plates of the arms are likewise proportionally
longer.

Fig. 8. Antero-lateral side of specimen, showing the radial plates and the anterior ray
on the left side of figure, with arms and tentacula. On that side two of the
subradial plates are partially broken off, so that the figure does not give the
form of these plates entirely.

Fi1c. 69.

a
’&% & The accompanying figure illustrates the structure of the

%%(J body and lower part of the arms of this species, the ante-
WBOOOSG rior ray showing the irregularity already noticed. The base
Ch

%_ is too small to admit of marking the lines of subdivision.
r

Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa. i

Genus POTERIOCRINUS ¢ Subgenus Scaphiocrinus*,

Associated with the ZrAcrINUS there is another group of species, which differ in
general aspect sufficiently to be readily recognized, but which, on strict comparison,
do not differ in their essential structure from that genus. Like that, they begin their
existence in the Burlington limestone period, where the first noticed form has the
aspect and character of GRAPHIOCRINTS.

This species is figured on Plate ix, fig. 10; and, as shown under the description,
possesses one series of plates more than GRAPHIOCRINTS, having five subradials above
the five basal plates; and while the arms in this species are not bifurcated above their
origin on the sccond radial, in another species, having the same structure of body,
the arms dichotomize at a point about half way from the base to the summit. Farther
comparison has shown other species having the arms more or less bifurcating, but
preserving generally a slender elongate form. The base is not concave as in ZEa-
CRINUS, and the five small basal plates are often quite conspicuous in a lateral view.

* For generic descriptions and illustrations of the Genera CyarnocriNus and PoTERIO-
criNus, see under Crinoides of the Keokuk limestone.
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The base, instead of presenting the rotund outline with central depression, is turbi-
nate or basin-form, gradually enlarging to the base of the arms. The radial and second
radial plates are articulated in the same manner as in ZeAcRINUS; and a marked
feature, of at least half a dozen species, is, that the second radials, which are often
long, are concave or compressed at the sides, swelling out above and below, while
the laters] articulating margins are thinand spreading at the sides beyond the convex
portion. The arm-plates, though arranged in single series as in ZEACRINUS, are
nevertheless more nearly wedgeform, by having one side much longer than the other.
The anal plates range fronr one to six, or perhaps more; while no interradials have
been observed. ‘

From the differences of habit, and certain peculiarities, I have thought proper to
propose a distinct generic term to include these species.

SUBGENUS SCAPHIOCRINUS (n-g-)-
Fi10.70.

a
& GENERIC FORMULA®*.
% Q ‘ . Basal plates, 5. .
%O b y Subradial plates, 5.
QOUGN Radial plates, 2 X 5 = 10.
QQOQ CQQIZm Anal plates, 1 to 6 or more.
SC>’ O% Interradial plates, 0.

o Arms, 2 X 5 = 10, two from each ray, simple
g% or bifurcating. -
/5

Basan plates five, small : subradial plates five, small,
hexagonal except that on the anal side, which is truncated
above by the first anal plate. First radial plates pentagonal,
with the upper side straight or slightly concave : second radial
plates pentagonal with the lower side straight, often much
elongated and the plate contracted or concave on each side.
Anal plates four or more. Interradials none.

Arms double from their origin, or, rarely, with the anterior
one simple for some distance above the upper radial, con-
sisting of a single series of piates which are longer on one
side than the other, and often wedgeform with tentacula
originating on the longer side.

* The accompanying diagram is an illustration of the structure of S. simplex, which
I have selected as the type of the group.
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The line of articulation between the first and second ra-
dials, and between the second radial and the arm-plates, and
also between the plates of the arms, is usually more or less
gaping exteriorly, and the edges of the plates rounded, as if
the space had been filled with some cartilaginous or muscular
substance during the life of the animal.

The species at present known to me are, two in the Burlington limestone, one in
the Warsaw limestone, two or more in the St. Louis liestone, and four or more in
the Chester limestone. One species is described by Dr.Troost as JAgassizocrinus
gracilis ; the reference to the latter genus having been induced by the imperfect con-
dition of the base, by which the characters are obscured*.

Scaphiocrinus simplex (n.s.).
Prare IX. Fic.10.

GENERAL form of body and arms subcylindrical : calyx
shallow, spreading to the upper edge of the first radials. Ba-
sal plates minute, and projecting slightly beyond the column.
Subradial plates five : four of them pentagonal, with the
lateral and superior margins equal; one hexagonal, being
truncated above by the first anal plate. First radial plates
short pentagonal, with the upper side much extended. Second
radials somewhat pentagonal, wedgeform above, and straight
below. Anal plates six, the lower one the larger, and octa-
gonal. :

* For purposes of comparison, I subjoin from the work of Dk Konixck and Lx How
the generic description and illustrative diagram of GraraIoCRINUS. The name was pro-
posed to designate a peculiar crinoid from the Upper Carboniferous limestone of Belgium.

Genus Graphiocrinus ( De Koniver & Le Hon).

¢¢The summit of this genus when complete, is very elongate, nearly cylindrical, and
represents very well the form of a pencil or paint-brush : this distant resemblance

suggests the name.
¢ Caryx short, composed of five small basal lozenge-form pieces, and producing to-
gether a five-rayed star : between the rays of this star are placed the five first rhdial
plates. These are pentagonal, connected by their lateral edges, and disposed in the same
manner as the basal pieces. The second radials are placed vertically upon the first, and
connected by their lateral edges, forming a little cup. A single anal plate, of ovoid form,
is interposed between two rays, and adjacent to four other pieces which enclose it, and
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Arns double from their origin on the second radial plate,
rounded below and subangular above, in some parts having
small nodes upon the back ; each arm consisting of a single
series of joints which are wider than long, with nearly pa-
rallel faces in the lower part, while towards the summit they
become distinctly wedgeform ; the thicker side of each plate,
near its upper edge, showing the point of attachment for
tentacula.

In the Graphiocrinus figured by DE KoNINCK, the plates are proportionally longer,
and have the articulating faces parallel quite to the summit, or as far as represented.

Fig. 10. Anal side of specimen described.
Geological formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

have thus each a part of one of the lateral edges sloping. The second radials are cunei-
form or pentagonal, each giving origin to a pair of arms which ‘are not bifurcating, but
composed of articulations with the articulating surfaces parallel to each other, and fur-
nished interiorly with fine and short pinnules”.

Recherches sur les Crinoides du Terrain carbonifére de la Belgique, p. 115,

The following diagram illustrates the structure of the typical form of the genus
as given by the authors cited above.

QD GENERIC FORMULA.

Fic.71.
Basal plates, 5.

Radial plates, 2 X b.

QDC%@%) D i

\ ’ Arms 10, not bifurcated.
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Scaphiocrinus dichotomus (n.s.).

Bopy small. Basal and subradial plates small. First radial
plates pentagonal, wider than long. Second radials pentago-
nal, much longer than wide, rounded and contracted in the
middle, swelling out at the extremities Arm-plates resting
on the upper sloping sides of the second radial plate : arms
double from their origin, and bifurcating upon the tenth,
eleventh or twelfth plate above, and thence continuing sim-
ple to their extremities. Plates wedgeform, and furnished
with tentacula on the broader margins. Anterior ray simple
to the twelfth plate, where it bifurcates.

SurracE roughly granulated.

Fre. 72.
a

I

oS

Aﬂiﬁﬁm
@?\705 lateral ray, of which one does not bifurcate, so far as observed.
P %@’
Q

The accompanying diagram illustrates the structure of the
body and several of the arms as far as the first bifurcation,
showing the simple anterior ray and the arms from the antero-

The base is too minute to admit of the lines of subdivision.

Geological formation and locality. In the Burlington limestone : Quiney,
Illinois.

Poteriocrinus calyculus (n.s.).
Prate IX. F16.6 a, b, c.

Bopy small, subturbinate or urnshaped. Basal plates small,
slightly depressed towards the inner margin, extending al-
most horizontally for half their length, and turning upwards
in‘the line of the lateral angles. Subradials wider than long;
three hexagonal and two heptagonal. Radial plates short,
pentagonal, truncate or slightly emarginate above, abruptly
bent inward at the side so as to leave a broad groove along
the suture line. The two anal plates preserved are pentagonal.

SurrAck finely granulate. Column small.
[Iowa SurvEY.] 70
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The small calyx does not show any very strong distinctive characters : the base
is somewhat abruptly rounded on the edges, and the sides are regularly sloping
nearly direct to the radial plates, which are 2 little more spreading.

Fig. 6 ¢. Anal side of calyx.
Fig. 6 b. The anterior side. ;
Fig.6 ¢. Basal view of another specimen, where the basal plates are wanting.

Geological formation and locality. In the Burlington limestone : Burling-
ton, Towa.

Cyathocrinus malvaceus (n.s.).
Prate IX. Fic.4 a,b.

Bopy small, depressed subglobose, concave in the centre
below, spreading and gibbous at the base and contracted
towards the upper margin. Basal plates minute, pentagonal.
Subradial plates pentagonal, the length equal to the greatest
width, projecting horizontally beyond the basal plates below,
very gibbous in the middle, and bending abruptly upwards
from the lateral angles. Radial plates small, somewhat hep-
tagonal, width greater than the height, emarginate above ;
the articulating scar reaching one-third the entire length of
the plate. Anal plate small, quadrangular. Arms unknown.

SurracE marked by somewhat granulose strise, which ra-
diate towards the margins of the plates. Column small.

In this specimen the surface is much worn, and appears to be nearly smooth, a
single plate showing the radiating strize.

Fig.4 a. The anal side of the specimen.
Fig.4 b. View of the base, showing the depressed centre and minute basal plates.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.

Ve

Cyathocrinus divaricatus (n.s.).
Prare IX. Fie.b.

Bopy small, depressed subglobose, broader than high,
greatest diameter through the centre of the subradial plates.
Basal plates moderately large, not depressed in the centre,
scarcely rising above the plane of the base of the succeed-
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ing plates. Subradial plates hexagonal (except the one on the
anal side), wider than long, prominenf, in the middle. Radial
plates subheptagonal, wider than high : articulating scar
deeply impressed, and margined by an elevated ridge. Arms
composed of a single series of joints which are sometimes
of unequal length, bifurcating on the second joint from the
base, and again upon the second joint above the first bifur-
furcation ; branches divaricating, their number unknown.
SurrACE finely granulose. Column composed of alternating
longer and shorter joints of unequal size near the body, be-
coming much longer and of nearly equal length below :
articulating surfaces coarsely and deeply striated.

This species differs from C.malvaceus in the larger basal plates and less gibbous
subradials, which are obtusely angular in the middle, rather than broadly rotund :
the articulating scar on the radial plates is proportionally deeper, and the surface
markings are quite distinct.

Fig. 5. An individual preserving a portion of the column and several of the arms to the
seeond bifureation. The upper angles of the basal plates shonld be shown in

the figure. -
Geological formation and locality. In Burlington limestone : Burlington,

Towa.

Cyathocrinus rotundatus (n.s.).
Prare IX. Fi6.7 a,b.

Bopy subglobose, somewhat inequilateral, being longer on
the anal side. Basal plates moderately large, the lateral and
superior sides equal. Subradial plates hexagonal ; length and
breadth equal, except that on the anal side, which is hepta-
gonal and longer than the others : the lateral and superior
sides equal in all. Radial plates pentagonal ; the lateral and
basal sides equal, and each equal in length to the upper
side : width across the middle a little greater than the

“length, gradually narrowing from the lower lateral angles,
indented upon the upper margin and marked with a small
articulating scar, which occupies about half the width of the
upper margin and extends downward about one-third the
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length of the plate, and bordered by an elevated rim. The
single anal plate remaining is heptagonal.

Surrace marked by minute pustulose granulations. Column
small. : e

Anal side of specimen (on some of the plates imperfectly represented).

a.
b. Base of the same (the lines of division between the basal plates are not clearly
shown in some of the impressions).

Fig. 7
0
{

Tig.

Geological formation and locality. In the Burlington limestone : Quiney,
I1linois.

GENUS RUHODOCRINUS ( MiLLER ).

GENERIC FORMULA.
Basal plates 5, united in a regular pentagon.
ke % 8% 2 Subradials 5, hexagonal.
@ Radial plates, 3 X 5.

()
aOOOQéLg] OUO% Brachials one or two, united to the calyx.
oC'OQODODOO'? Interradial plates, 6 to 8 X 4.

I O Q Anals, 10 to 12.
q%OQD o 008 Interaxillaries, 1 X 5.
o %) Y Arms 10 to 20, which are bifurcated two or three times

in the eourse of their length.

TaESE characteristics, together with the description of the
following species, will serve to distinguish this generic form
among all the other carboniferous crinoids.

The basal plates are often small, and may be overlooked.
The interradial, anal and interaxillary plates are subject to
variation in number.

Rhodocrinus wortheni ( n.s.).
Prare 1X. Fi16.84a, b, c.

Bopy subglobose, very gibbous or ventricose below and
somewhat contracted above ; base a little flattened. Basal
plates small, regularly pentagonal. Subradial plates hexago-
nal, about as long as wide, abruptly curving upwards in the
middle. First radials heptagonal, a little longer than wide.
Second and third radials much smaller. First interradials
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pentagonal, smaller than the first radials, supporting two
smaller interradials of the second series, except on the anal
side, where the first interradial is hexagonal, and supports
three plates in the second range. Third series of interradials
two, and supporting a fourth series of two very narrow
plates enclosed between the brachial plates. Brachial plates
two, resting in part on the upper sloping edges of the third
radials and the edges of the adjacent interradials, except on
the anal side, where the arrangement is modified by the
larger number of plates. Brachial plates indented on their
upper edges, the articulating scar reaching nearly to their
base. Arms unknown. Surface finely granulate. Column small.

This, so far as T am aware, is the first species of this genus found in the country,
and I take pleasure in dedicating it to the discoverer.

Fig.8 a. View of anal side.
Fig. 8 6. Basal view of same specimen.

Fig. 8 c. Enlargement, showing more distinctly the form and arrangement of
the plates.

The diagram used for the generic illustration above is of this species.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.

GENUS TonTHYOCRINUS ( CoNrAD ).

GENERIC FORMULA.
Basal plates, 5.
Radials, 8 X 5.
Arms 10, which are frequently bifurcated.
Tae basal plates are small, and sometimes entirely hidden
by the column, and there are sometimes three other rudi-
mentary plates within the five basal plates.

Ichthyocrinus burlingtonensis (n.s.).

Basg regularly and broadly convex : column small. Basal
plates very minute, showing a triangular form beyond the
margin of the column. First radial plates very irregularly
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six-sided, the upper side concave : second radials very wide,
irregularly six-sided, the lateral angles being truncated :
third radials five-, six- or seven-sided, depending on the
truncation of the lateral angles. Arm-plates quadrangular,
resting on the upper sloping sides of the third radials.
Structure beyond the first arm-plates unknown.

This species is noticed here for the purpose of calling attention to the occurrence
of the genus in carboniferous rocks, the only species hitherto known being in rocks
of Silurian age*.

Fic. 75.

The accompanying figure illustrates the form and proportions of the
plates ren.aining in this specimen, affording the means of comparison

GB QO@ with the other known species.

Geologzcal formation and locality. In the Burlington limestone : Bur-
lington, Iowa.

* Prof. Troost has described a species of this genus under the name of Cyathocrinus
tiareformis = Ichthyocrinus tiareformis, from White’s Creek Springs in Davidson
county, Tennessee, which may be presumed to be of Carboniferous age..

Ichthyocrinus tiarseformis ( Troost).

Descriprion. Entire body globose, narrower at the base and somewhat flattened on
the summit. Column large : basal plates not visible. First radial plates adjoining and
surrounding the column : first and second radials somewhat hexagonal, concave above :
third radials six-sided, with the upper eentral angle extended in a2 projecting point be-
tween the bases of the first arm-plates; the anterior side with four radial plates. Arms
dichotomizing on the third radial, and again on the third or fourth plate above, making
twenty arms at their summit.

Fic. 74.

C¢7 &B The accompanying diagram illustrates the form and pro-

portions of the plates to the first arm divisions, affording
' the means of comparison with the Niagara and Burlington
%\ Q@O species.

The base is more rotund, and the colnmn much larger and more impressed within the
base, than in the Burlington species; while it differs conspicuonsly from I. lewvis of the
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GENUS SYNBATHOCRINUS ( Prruies ).

T, 76.
a

% GENERIC FORMULA.
Basal plates 3, usually united as one piece.
%DO Radials 2 X 5 =10,

Anal plates 1, 2, or more.
Interradials plates 0.

Arms simple (double?), and composed of plates in
single series.

THE species of this genus are distinguished by a generally
elongated, cylindrical, or subfusiform character. The base is
usually small, consisting of three plates which are often so
closely united as to appear as a single piece. Of the first
radials, two are quadrangular, two pentagonal, and the fifth
is sometimes slightly truncated on one of its upper angles
by the anal plate. Second radials quadrangular. Arms simple
(or double?) : plates with the articulating surfaces parallel,
very gradually tapering.

Prof. Parurips has described this genus as having a solid
base. Prof. Troost, in his Memoir on the Crinoidese, has
described the base as composed of three pieces in the young
state ; and Dr. SHoMARD has made the same observation. In
the specimens before us, we have evidence confirming the
truth of these observations.

In general form, the species of this genus resembles
GraPHIOCRINUS ; but the solid base, or three basal plates con-
stitute a distinguishing feature.

Niagara group, in its rotund base, impressed column area, absence of basal plates, much
shorter arms, and general globose form of the whole body.

Dr. Troost does not decide the position of his species, but remarks that it was found
among the disintegrated materials of Carboniferous and Devonian strata at White’s Creck
Springs. Many of the species of Acrinocrinus, and others from this locality, are from
the horizon of the Keokuk limestone; and from the absence of the Burlington limestone
in the southwest, we may presume that I. tiareformisis of the age of that formation.
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Synbathocrius wortheni (n. s.).
Prare IX. Fia.9.

Bopy and arms extremely elongate, fusiform, strong, terete
towards the summit; greatest diameter at the junction of
the radial and arm-plates. Base appearing as a simple, thick,
pentagonal piece. First radial plates spreading. Second radial
plates long, contracted towards their summit, the arm-plates
resting dlrectly upon their upper edges. Arm-plates of nearly
equal breadth and height ;. length a little the greater. Sur-
face granulate. Column, near the body, composed of alter-
nating longer and shorter joints.

The general form of the base is turbinate, swelling out at
the summit of the radial plates, and again contracting above,
and, with a slight enlargement in the centre of the arms,
tapering above to a rounded extremity.

The specimen described presents an apparently solid base, and exhibits all the
characters of the genus given by its author.

I have named this remarkably fine species in honor of Mr. WoRrRTHEN, whose re-
searches in the Carboniferous rocks of the Mississippi valley have brought to hght
so many new crinoids and other fossils of these strata.

| Fig.9. View of the specimen, natural size.
Geological formation and locality. In the Burlington limestone : Jersey
landing, Illinois.

GENUS AGARICOCRINITES ( Troost*, MS.).

 Generic characters. Pelvis hexagonal, divisible into three
« parts. Column cylindrical, with striated articulating sur-
« face, and pentapetalous alimentary canal. Costals six,
¢ hexagonal. Scapulars five, pentagonal. Interscapulars seven,
¢ subhexagonal”.

* In a catalogue of Crinoidese published by Dr. Troosr in the Proceedings of the
American Association for the Advancement of Science in 1849, p. 60, we find the name
of JAgaricocrinus tuberosus; and the same name has been published elsewhere on the
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¢This crinoid differs so much in its form from the gene-
“ rality of these fossils, that even without regard to the
¢ peculiar combination of its plates, its form alone would
‘ entitle it to rank as a new genus. The column being at-
¢ tached to the bottom of an inverted basin, and all the
“ plates proceeding from the pelvis which forms the centre
“ of this basin, running downwards, gives it the appearance,
“ when a stem is attached to it, of a parasol or mushroom,
¢ (Agaricus, whence its name). The coronal integument
¢ which surrounds this basin is composed of hemispheric
¢ tubercles, and has the form of a cone or of a pentagonal
¢ pyramid.”

~

The above description does not fully express the character of the crinoid under
consideration; for an examination of the species described by Dr. Troost shows a
basal series of three small plates with five radial series of three each, showing its
analogy with ACTINOCRINUS, as will be seen in the following formula :

authority of Dr. Troost. The name, proposed as new, occurs in the MS. of that author
in a ¢ Monograph of the Crinoides”’ transmitted to the Smithsonian Institution in 1850,
the typical specics being Jgaricocrinus tuberosus. Subsequently to that date, Dr. F.
ReMEeR published in Bronn’s Lethea Geognostica, Vol. ii, 1852 — 54, p. 250, the same
fossil, refering it to the Genus AMPHORACRINUS, as A. americanus. This genus was sepa-
rated from AcTiNocrINUs by AvstiN in 1848; and if these differences be admitted as of
generic importance (which I am not disposed to do), there are still stronger reasons for
separating the Jgaricocrinus, which differs quite as strongly from the typical form of
Amphoracrinus as that does from Jctinocrinus. For this reason I retain the name Aga-
ricocrinus for the species under consideration, as well as for that designated .. tuberosus
by Dr. TroosT.

I have before me at the present time, in the collection of the late Dr. Troost and
from other sources, specimens which indicate the cxistence of half a dozen species of this
genus. I have already described four species; leaving the indication of the others till I
have ascertained more fully to what extent variations of form, relations, and proportions
of the plates of the body, may occur in the same species.

[Iowa SurvEY.] 71
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GENUS ACTINOCRINUS :

Subgenus? Agaricocrinus ( Troosr).

Fia.77.

L&
® @@ GENERIC FORMULA.
C \ ™ Basal plates, 3.
WJ Radial plates, 8 X 5 =15.
Anal plates, 4 to 7 or more.

0 C}OQQQDD Interradial plates.
Q @ O Brachial plates, 2 or more.
Arms dividing on the last radial, and
composed above the brachial plates
of a series of short, wide plates.

Agaricocrinus bullatus (n.s.).
4 Prare IX. Frc.11 a,d.

GENERAL form convex hemispheric above, and deeply con-
cave beneath : basal plates hidden by the column. First
radial plates five, hexagonal, about as long as wide, abruptly
bent upwards on their inner margins, and closely embracing
the column. Second radial plates quadrangular, nearly twice
as wide as long. Third radial plates pentagonal, the length
about two-thirds the width, the two upper oblique sides
supporting each brachial plate, and these two supporting
four other arm-plates. First interradial plate elongated,
resting below on the upper oblique sides of the adjacent first
radial plates, reaching nearly to the summit of the brachial
plates, and supporting upon its short upper side two narrow
interradial plates which rest between this and the adjacent
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brachial plates. First anal plate resting against the column,
hexagonal, truncated above and supporting on its narrow
summit an elongate subspatulate heptagonal plate which
widens rapidly above, and upon its upper lateral faces two
smaller elongated plates : those, on the outer side, lie against
the upper radial and the brachial plate. The central upper
anal plate supports in part two succeeding plates in the same
series, and each of the lateral second anals supports a nar-
row plate lying between the arms and the central anal plate
of the second series. From the summit of the first arm-plates
to the anal opening there are three distinct arched series of
small plates, with two others centrally placed under the
crown of the two lower arches. '

The dome is composetl of a series of very prominent tu-
berculiform plates converging from the arms, and other
smaller intervening plates in two or three ranges, with a
very prominent central tubercle.

At the base, and within each pair of arms, is a small
pentagonal plate, resting the two lower sides against the
lower ranges of arm-plates, and supporting on its upper side
a large prominent tubercle. Above this, and arranged some-
what on each side are two small plates supporting a second
tuberculiform plate, which, with other similar plates, sur-
rounds the apicial tubercle, except on the anal side, where
there are several smaller plates. These rows of tuberculife-
rous plates divide the crown into five spaces occupied by
smaller plates, four of which are equal to each other, while
that on the anal side is much larger.

This species differs sufficiently from JAgaricocrinus tuberosus to be readily distin-
guished. The base is more abruptly and deeply depressed, while the arms spread less

horizontally. The number of plates on the anal side is less numerous, and the range
of tuberculiferous plates between the base of thearmsand the summit is two instead

of three.

Tig.11 a. View of the anal side, seen a little from above,

Tig.11 b. Base of same specimen.
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F1a.78.
%@d The accompanying figure illustrates the structure of the
base, and affords means of comparison with .. tuberosus. It
D will be observed that in one of the antero-lateral rays there
Og are but two radial plates, which is probably an accidental
feature.
P

Geological formation and localities. In the Burlington limestone : Bur-
lington, Iowa ; Quiney, Illinois.

Agaricocrinus - stellatus (n.s.).

Tris is smaller than the preceding species, the base less
concave, and the whole body more depressed. The basal
plates extend beyond the column for more than half the
width of the latter. The first radial plates are shorter; the
second radial longer, and the third less gibbous than in 4.
bullatus ; while the interradial plates are much broader, and
the second series much better developed, owing to the greater
space between the arms. The second plate above the base of
each arm is tuberculous, and also the central plate of the
summit. Arms originating in pairs on the second brachial
plate ; each arm consisting of a double series of plates,
which are twice as wide as long, obtusely wedgeform at their
interlocking edges, and tentaculate from their upper outer
margins.

This si)écies corresponds to another species in the Keokuk limestone; while the
preceding corresponds to JAgaricocrinus tuberosus of the same limestone.

F16.79.
a
GO% The accompanymv diagram illustrates the form, proportions
Oogand arrangement of the plates of the lower partof the body and

00@&3 &% bases of the arms.

Geological Sformation and locality. In the Burlington limestone : Quincy,
Illinois.
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Actinocrinus pyramidatus (n.s.).

Bopy depressed pyramidal, with the apex terminating in
a short acute spine. Basal plates not visible beyond the cir-
cumference of the column. First radial plates much longer
than wide, deeply concave towards the column, the outer
margins thickened and prominent, and, together with the
thickened second radials, forming the plane of rest where
the body is deprived of the column. Second radials short,
quadrangular. Third radials pentagonal, each one supporting
on its upper sloping sides two succeeding simple brachial
plates, which are in turn succeeded by a double series of
arm-plates, making one pair of arms at the base from each
radial. Interradial plates in general form ovate, resting on
the upper sloping edges of the adjacent radials : each one
is supported on its sides by the second and third radial, and
on it supper slopes by the two simple brachial plates; its
upper short side supports a narrow second interradial or in-
terbrachial plate. First anal plate much longer than the first
radial plates : second, third and fourth ranges consisting of
three plates each; and above this, two or three ranges of
small plates surrounding the aperture which lies just below
the base of the apicial plate. The centre of the entire anal
area, from the first plate to the apex, is elevated in a dis-
tinct rounded ridge.

Summit short pyramidal : a range of two or three promi-
nent tuberculous plates extends from the upper side of the
arms to the apicial plate; those from the anterior pair of
arms being surmounted by two plates, making six tuberculi-
form plates surrounding the apicial spiniferous plate. Arms
two at their origin from each ray. Surface somewhat coarsely
granuliferous.

Geological formation and locality. In the Burlington limestone : Bur-
lington, Towa.
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Actinecrinus corniculus (n. s.).
Prare X. Fi6.1 q,bd, c.

Bopy somewhat urnshaped below, convex above, with a
central spine : base small, the inner half of the plates ab-
ruptly depressed, forming the cavity for the attachment of
the eolumn. First radials and first anal plate extended ho-
rizontally, and on the same plane with the lower edges of
the basal plates. First and second radials .diverging, and,
with the supraradial and brachial plates, lying in one plane
from the outer cdge of the first radial. Plates all thickened
and rising above the suture lines in nodose or tubercular ex-
tensions, with short somewhat inconspicuous ridges reaching
to the sides of the plates. First anal plate hexagonal, sup-
porting three heptagonal plates in the second series; and
above this, several series of smaller plates to the aper{«ure,
which is lateral, but near the summit : anal area prominent.
First interradial plates nine- or ten-sided, resting on the
upper lateral edges of the adjacent first radial plates, bounded
laterally by the second and third radials, and on the upper
oblique sides by the first arm-plates, and on the summit by
the two narrow second interradials or interbrachials which
lie between the brachial plates. Arms two from the summit
of each ray, composed of a double series of plates. Crown
eomposed of numerous small plates, which are arranged in
arches from the summit of each arm. Surface strongly gra-
nulose.

This is one of a small group of species of the Genus AcTINOCRINUS, of which the
A. unicornis of OWEN and SHUMARD may be regarded as the type, or rather as ex-
pressing the extreme of certain characteristics in one direction, by which the species
are allied to the more ordinary forms of AcTINOCRINTUS. On the other hand, the
gradation through the species fig. 1 and fig. 3 of Plate x show an approach to the
AGARICOCRINUS, which is still farther exhibited in Actinocrinus pyramidetus, which
is in some respects intermediate between Jct. brevis and the Agaricocrinus stellatus
and Ag. bullatus. In fig. 1 ¢, Plate X, the basal plates form a narrow rim around the
column; while in 