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A discussion of the systematic position of the conodonts formed

the basis of the senior author's first paper published in 1878 ^ At
various times since that date, and during the past 20 years in as-

sociation with the junior author, lie has made quite extensive col-

lections and studies of these difficult toothlike organisms. In his

first paper, the senior author accepted somewhat reluctantly the

prevailing opinion that the conodonts, like the more unquestionable

annelid jaws, were the booklets of species of annelids. In the

subsequent comparison the true conodonts were early discriminated

from the annelid jaws by him but until the present time no oppor-

tunity has been afforded to prepare and publish the results of these

studies. The main intention of the present publication is to make

these conodonts more available for detailed stratigraphic work by

introducing a comprehensive classification. That this classification

may be to some extent artificial is recognized. Plowever, after

extending our studies to such recent fishes as the Myxines and small

selachians in which similar teeth and dermal plates occur, we feel

certain the prevalent opinion that many kinds of these teeth may

occur in the same mouth, or plates in the same dermal armor, is not

warranted by the facts. Except that there are right and left pairs

belonging in the case of teeth, to the right and left sides of the upper

and lower jaw, the minute teeth wherever located in the mouth of the

supposed living relatives of tlie conodonts, are essentially alike and

thus each kind is characteristic of some particular genus and species.

The dermal ossicles or plates are similarly divisible into right and

left pairs but aside from this difference in addition to the easily
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recognizable changes due to age, the many thousands covering the

skin of a single fish are practically alike. So far then as we can

learn from living fishes, the statement made on various occasions

that no t^o of these teeth or dermal plates are exactly alike is ut-

terly groundless. Moreover it is emphatically negatived by certain

of our collections that contain thousands of examples absolutely

indistinguishable in structural details except that one set is curved

to adapt it to the right side and another the left side precisely as

we found them in the supposedly related recent fishes.

The systematic position of the conodonts has been discussed and
reviewed by several authors. A history of this discussion as well

as a bibliographic index, including illustrations of the described

species, forms a part of a paper by Grace B. Holmes now in course

of publication. As indicated above, we believe the conodonts to be

the teeth of primitive fishes and not necessarily all of the same
group. For example as shown on plate 11, illusti^ting the teeth

and dermal plates of certain recent fishes, Distacodus and its allies

seem to be related to the Myxines while the more complicated

Prioniodidae and Prioniodinidae show resemblance to the Selach-

ians. The plates described under Polygimthus and related genera

certainly exhibit much resemblance to the dermal plates of recent

sharks and should perhaps not be classified with the toothlike, true

conodonts. However as no true conodonts are known in Post

Paleozoic strata it is possible they belong to an extinct group of

fishes.

In our descriptions, we have considered the typical conodonts as

composed of a basal portion or bar, upon which are arranged one

or more denticles. One of the denticles may be more developed than

the rest in which case it is termed the main cusp. For convenience

in comparison, the illustrations have been arranged so that the bar

is in a horizontal position. We have further considered that the

downwardly bent portion of the bar when this is present, repre-

sents the anterior end upon the assumption that this end marked
the attachment in the jaw.

Our generic studies have been based upon large collections of

Devonian and Mississippian conodonts from many States, partic-

ularly from New York, Kentucky, Tennessee, Virginia, Alabama,

Arkansas, and Ohio. All of these collections have been studied

sufficiently to give a general idea of their contents, the purpose of

this preliminary study being to determine whether any of the species

from beds supposed to be of Mississippian age, contain anything

exactly corresponding to those from known Devonian beds. We
have failed to find a single instance of forms structurally identical

in these two periods so that the conodonts have contributed most
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conclusive paleontologic d;itu concerning the age relation of the

various Devonian and Mississipplan black shale formations. In

other words, none of the Genesee and Portage conodonts from New
York localities could be accurately identified in the equally large

conodont faunas from the Ohio black shale in Ohio, the major

upper part of the New Albany black shale in Kentucky, or in the

Chattanooga shales in East and Central Tennessee and Alabama.

On the other hand numy of the New York Devonian species of

conodonts were satisfactorily recognized in unquestioned Devonian

black shales that underlie 400 to 500 feet of Chattanooga shales in

southwestern Virginia. Some of the same and other New York

species are represented also in the locally developed basal parts of

the New Albany shale of Kentucky in which they are associated

with such other typical DeA'-onian fossils as Schizoholvs truncata

(Hall). In so far then as the evidence of the conodonts is con-

cerned, the post-Devonian age of the Chattanooga and Ohio shales,

as long advocated by the senior author, seems conclusively estab-

lished.

Two faunas, one of Upper Devonian age and the other from the

basal Mississipplan rocks, were selected for description at the

])resent time; first, on account of the abundance and excellent

preservation of the specimens; second, because the many species in

these faunas gave us the opportunity to test the validity of our

new genera; and, lastly, the two horizons represented made it

possible to determine the value of the conodonts as index fossils.

The Devonian fauna was obtained in the black Rhinestreet shale

of the Portage group at Shaleton, Erie County, N. Y., a small station

on the Buffalo and Lake Erie traction line about 14 miles southwest

of Buffalo. Here, according to Mr. Raymond R. Hibbard, an

enthusiastic paleontologist of Buffalo, who collected the specimens

and generously presented the United States National Museum with

ample material for study, the Rhinestreet shale is about 12 feet

thick and almost barren of fossils except in the basal 10 inches,

where the conodonts abound. Mr. Hibbard's efforts in promoting

the study of the conodonts are to be commended, and we have had
pleasure in naming the fine new genus HihhardeJJa in his honor.

The second fauna was collected by the writers some j-ears ago at

Mount Pleasant, Tenn., in the Hardin sandstone, a thin more or less

phosphatic basal sandstone forming the introductory member of the

Mississippian-Chattanooga black shale in central Tennessee.

As noted above, the conodonts liave not been employed in detailed

correlation to the extent that they deserve because of erroneous

impressions as to their variability and long range. We believe that

if carefully prepared and discriminated, they will be found as
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valuable in stratigraphic work as any group of organisms and

because of their minute size they will be as useful in subsurface

investigations as the foraminifera, bryozoa, and ostracoda.

METHODS OF STUDY

Perhaps in no other group of fossils is delicate preparatory work
more necessary than here. In the black shales, in which most cono-

donts occur, this preparation is easily carried out, requiring only a

steady hand and careful manipulation of tools. It is especially

essential that the ends of the teeth or plates be carefully uncovered,

for broken specimens or (hose more or less obscured by matrix can

not be classified accurately, because fragmentary or exposed parts

are often quite alike in otherwise dissimilar species and genera.

Thus the main cusp of Prlomodus, Bryantodus^ HibhardelJa^ and

several other genera might readily be mistaken for the simple

forms of Drepanodus. Several genera have been founded by earlier

writers upon fragments of the denticulated bar and it will be im-

posible to place these v/ith any degree of finality until entire spec-

imens from the same locality and horizon have been studied.

Conodonts often occur in great numbers in basal sandstones or

conglomerates where naturally they are more liable to be broken.

Here, however, careful work will bring out many complete examples

as is shown by our present studies upon the Hardin sandstone, the

basal division of the Mississippian in central Tennessee. Free speci-

mens are not always satisfactorily determined because they are

more frequently imperfect. Such specimens are most valuable Avlion

during the course of preparation they can be freed from the matrix.

However, even imperfect, free specimens can be accurately classified

when complete examples of the teeth have previously been studied

find illustrated.

After their preparation, the further study of the conodonts is

much facilitated by whitening them with ammonium chloride and

photographing them at a uniform magnification. By this method

the individual specimens are thus made much more available for

comparisons. The method of whitening the specimens has been

described by the authors before, but for the sake of completeness

we again insert a diagram of the apparatus and a few remarks as

to the process.

By blowing through the mouthpiece ;!/, the fumes of hydrochloric

acid (HCl) and ammonium hydrate (NH^OH) will unite at the out-

lets of the tubes O, and form a white sublimate of ammonium
chloride upon any object held at this point. This sublimate can be

deposited in such a uniform thin film, varying in color according to

its thickness from a light blue to an ivory white, that all the details
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of the surface are reproduced perfectly and can be viewed under the

microscope without exhibiting any crystalline structure of the am-
monium chloride. The white sublimate can be removed by simply

blowing the breath upon the object so coated. The hydrochloric

acid and ammonia used should be of great strength to secure the best

results. Small quantities only should be employed so that the bottle

Fig. 1.

—

Apparatus for preparation of Ammonium Chloride Sublimate

can be emptied and dried frequently, as the reagents not only absorb

moisture but lose their strength in a day of use.

CLASSIFICATION

Our classification of the conodonts is summarized in the follow-

ing table. Descriptions of the new families and new genera with text

figures illustrating their characteristics are contained in the follow-

ing systematic descriptions.

Class PISCES

TYPICAL CONODONTS (teeth of primitive fishes)

Family DISTACODIDAE, new family

DhtacodvH Hindc, 1879 [Macliaiiodus Pander, 1856, preoccupied;

Machairodla Smith, 1V)()7) ; Acodu.s Pander, 1856; Acontiodus Pander,
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1856; Drepanodus Pander, 1856; Scolopodus Pander, 1856; Oistodus

Pander, 1856; Pdltodus Pander, 1856.

Family PRIONIODIDAE, new family

Prioniodus Pander, 1856 ; Suhprloniodus Smith, 1907 ; Gordylodus
Pander, 1856; Belodus Pander, 1856; Ligonodina^ new genus.

Family PRIONIODINIDAE, new family

Gornuramia Smith, 1907; Ilindeodella^ new genus; Pachysomia
Smith, 1907; Lonchod'ma^ new genus; Prioniodina, new genus; Pri-

oniodella^ new genus; Bryantodus^ new genus; EupHoniodina^ new
genus; Hibhardella^ new genus; Lonchodus Pander, 1856; Valentia

Smith, 1907; Prionognathus Pander, 1856; Pcdmatodella, new genus;

Diplododella^ new genus; Synprioniodina^ new genus.

FISH PLATES (dermal plates)

Family POLYGNATHIDAE, new family

Polygnathus (Hinde) Bryant, 1921; Ancyrodella^ new genus;

Palmatolepis^ new genus; PanderodelJa^ new genus; Polygnathellus^

new genus, Gnathodus Pander, 1856; fCtenognathus Pander, 1856.

SYSTEMATIC DESCRIPTIONS

DISTACODIDAE, new family

Conodonts consisting of a single, more or less oval tooth or main
cusp with a small undenticulated basal expansion.

Distacodus Hinde, 1879 {Machairodus Pander, 1856, preoccupied,

Machairodia Smith, 1907) Acodus Pander, 1856, Acontiodus Pander,

1856, Drepanodus Pander, 1856, Scolopodus Pander, 1856, Oistodus

Pander, 1856, and Paltodus Pander, 1856 are referred to this family

which comprises the simplest forms of conodonts. The differences

between these genera as defined by Pander, are based upon the gen-

eral shape and curvature of the tooth and particularly upon its

cross section. These differences are shown in our text figure but

without specimens of tliese various types of structure we will not

attempt to give generic diagnosis.

Genus DISTACODUS Hinde, 1879

DISTACODUS RECTUS, new species

Plate 9, fig. 22

A simple, rather straight, elongate tooth, slightly flaring at base,

with an obtusely rounded ridge on the inner and outer sides and
a more sharply keeled one on the concave posterior side or edge.



ART. 12 CLASSIFICATION OF CONODONTS ULRICH AND BASSLER

Occurrence.—Mississippian (Hardin sandstone basal member of

the Chattanooga shale) ; Mount Pleasant, Tenn.

Holoty^e.—Q^i. No. 10982, U.S.N.M.

Fig. 2.—DISTACODIDAE, new family

1. 2. Genus Distcicodiis Hinde, 1879 {Maclialrodus Pander, 1S58. Preoccupied,

Machairodia Smith, 1907). (1) Lateral and basal views of Distacodus

{3Iachairodus) incurvus Pander, 1856, selected by S. A. Miller as

genot.vpe. (2) Lateral view of Distacodus {Machairodus) rhomhoideus

Pander, 1856. Both from Lower Ordovician of Baltic Provinces.

3. Genus Acodus Pander, 1856. Opposite sides of tooth of genotype (first

species) Acodus erectus Pander, 1856, and a transverse section of

Acodus acutus Pander, 1856. Lower Ordovician of Baltic Provinces.

4. Genus Acontiodus Pander, 1856. Three views and transverse section

of the genotype (first species) Acontiodus latus Pander, 1856. Lower
Ordovician of Baltic Provinces.

5,6. Genus Drepanodus Pander, 1856. (5) Opposite sides of tooth of

Drepauodus inflexus Pander, 1856, and a transverse section of Dre-
panodus flcxuosufi Pander, 1856. (6) Views of J)rcpanodus arcualus

Pander, 1856. Lower Ordovician of Baltic Provinces.

7. Genus Scolopodus Pander, 1856. Views and cross section of the geno-

type (first species) Scolopodus suMaevis Pander, 1856. Lower Orodo-
vician, Baltic Provinces.

8. Genus Oistodus Pander, 1856. Lateral and transverse views of the geno-

type (first species) Oistodus lanceolatus Pander, 1856. Lower Ordovi-
cian of Baltic Provinces.

9. Genus Paltodus Pander. 1856. Three views and cross section of the geno-

type (first species) Paltodus suhequalis Pander, 1856. Lower Ordovician
of Baltic I'rovincos.

PRIONIODIDAE, new family

Conodonts somewhat pick shaped in which the handle or bar
(posterior part) is denticulated and the anterior part consists of a
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strongly developed main cusp usually with a variously modified

undenticulated downward extension.

In this family the tooth consists of a main cusp followed posteri-

orly by a bar of greater or less length, denticulated along its upper
margin. Prioniodus Pander, 1856, SubpHoniodus Smith, 1907,

Belodus and Cordylodus Pander, 1856, and Ligonodina, new genus,

exhibit the structure characteristic of the family. In all these

genera the main cusp is well marked, but the denticulated bar ranges

Fig. 3.—PRIONIOiDIDAE, new family

1. Genus Prioniodus Pander, 1856. Left and right teeth of the genotype.

Prioniodus elegans Pander, 1856. Lower Ordovician of Baltic

Provinces.

2. Genus Suhprioniodus Smith, 1907. Two teeth of the genotype Siib-

proniodus paucidentatus Smith, 1907. Ordovician (Arenig-Llan-

deilo, Southern Uplands of Scotland.

3,4. Genus Cordylodus Pander, 1856. (3) The genotype (first species)

Cordylodus angulatus Pander, 1856. (4) Tooth of Cordylodus rotiin-

datus Pander, 1856, with denticles more developed. r>oth from Lower
Ordovician of Baltic Provinces.

5. Genu.s Belodus Pander, 1856. The genotype (only species) Belodus

gracilis Pander, 1856. Lower Ordovician of Baltic Provinces.

6. Genus Ligonodina, now genus. The genotype Ligonodina pectinata, new
species. Upper Devonian (Rhinestreet shale of Portage), Shaleton,

N. Y.

from a slight development in Coi^dylodus and Belodus to the maxi-

mum in Ligonodina. As in other conodonts, we believe the main
cusp is directed backward, making the denticulated bar a posterior

development.

Genus PRIONIODUS Pander, 1856

Typically the pick shape is well developed in this genus, the

main terminal cusp relatively large with both edges sharp. The
basal extension, although variable in length, is usually strong and
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often as long as the cusp itself, the anterior line formed by both being-

nearly straight. Numerous denticles on the bar, their lower half

or more sometimes fused, but in some cases, although always closely

arranged, they remain discrete to the junction with the bar.

PRIONIODUS PARVIDENTATUS, new species

Plate 9, flg. 1

Terminal main cusp strongly inclined forward with similarly in-

clined closely approximated small denticles on the horizontal bar.

Downward extension similar in shape and size to terminal main

cusp.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C^t. No. 11033, U.S.N.M.

PRIONIODUS SPICATULUS, new species

Plate 9, figs. 2, 3

Differs from Prloniodus spicatus Hinde, 1879, of the Upper De-

vonian of western New York, in having the denticles on the horizon-

tal bar much shorter and apparently of uniform size instead of more

or less alternating long and short.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C2Li. No. 11035 U.S.N.M.

PRIONIODUS CULTRATUS, new species

Plate 9, fig. 7

Distinguished by its flat, broad main cusp at right angles to the

bar, apparently short downward extension and denticles on bar of

uneven length with the larger near the main cusp and more inclined.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Cdit. No. 11038, U.S.N.M.

PRIONIODUS PROCLINIS, new species

Plate 9, figs. 8-10

Three doubtfully conspecific teeth provisionally referred to this

genus of which figure 8 is to be considered as the holotype of the

species. All of these are characterized by a rather short form, six

or eight rounded well-separated denticles of which the main or ter-

minal cusp is turned decidedly forward and the downward projection

is obsolete.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype and paratypes.—Cat. No. 11031, U.S.N.M.

6072S—26 2
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PRIONIODUS CONCAVUS, new species

Plate 9, fig. 11

Probably closely allied to P. proclinis in its denticles but with

a more concave base. The terminal denticle is relatively stronger

and the smaller denticles are more closely arranged.

Occurrence.—Mississippian (Hardin sandstone) : Momit Pleasant,

Tenn.

Holotype.—C2ii. No. 11036, U.S.N.M.

PRIONIODUS REVERSUS, new species

Plate 9, fig. 4

Similar to P. parvidentatus but attitude of denticles and terminal

cusp reversed in that the}^ incline backward instead of forward.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holoh/pe.—Cat. No. 11037 U.S.N.M.

PRIONIODUS DISPARILIS, new species

Plate 9, fig. 12

In this species the terminal cusp leans forward, is very large,

sharp edged with a blunt tip and a rather short downward projec-

tion. The bar is nearly straight, slender, slowly tapering, and its

upper edge completely occupied by closely arranged, rather short

more or less fused denticles nearly at right angles to it.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Cat. No. 11030, U.S.N.M.

PRIONIODUS INEQUALIS. new species

Plate 9, fig. 6

Founded upon a single specimen characterized by a very long

straight terminal cusp strongly inclining forward with short down-

ward projection and short bar with two strong denticles vertical and

thus diverging strongly from the main cusp. Bar short possibly in-

complete.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Cat. No. 11034, U.S.N.M.

PRIONIODUS PROCLINATUS. new species

Plate 1, fig. 22

Distinguished from its nearest allies by the great size, straightness

and strong anterior inclination of the terminal cusp. The lateral
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denticles, six in number, cylindrical, entirely separated, rather short,

bluntly accuminate, are fairly strong and inclined in a similar de-

gree. The bar is thin and straight and makes a rectangular junc-

tion with the uncommonly thick downward projection of the main

cusp.

Occui^ence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—C^t. No. 11240, U.S.N.M.

PKIONIODUS INUTILIS, new species

Plate 1, fij?. 23

Similar to P. proclinatus but tooth smaller, the denticles includ-

ing the main cusp rather widely separated and few in number and

all more slender and less inclined forward. Downward projection

is relatively longer.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—Ciit. No. 11241, U.S.N.M.

PRIONIODUS ALATUS Hinde. 1879

Plate 1, figs. 2.5, 26

1879. Prioniodusf alaius Hinde, Quart. Journ. Geol. Soc. London, vol. 35, p.

361, pi. 16, fig. 5.

In this species the terminal main cusp is enormously developed

both in its upward and downAvard extension, the bar is of moderate

strength and in length about a fourth shorter than the combined

length of the main cusp and basal projection. The lateral denticles

are subequal, about 12 in number, confluent about one-half to three-

fourths of their length as though in a sheath with bluntly acumi-

nated terminations beyond it. They decrease quite regularly in

length in the posterior half of the bar, the longest having a total

length varying between a third and a half of the main cusp. Sides

of main cusp are rather sharply ridged, its edges acute and the

whole tooth has a somewhat flattened aspect in lateral view. The

inclination of the main cusp is constant with respect to the bar and

its upward extension varies somewhat in the width of its base as

shown in our two views. In those in which the cusp is widest, the

sheath also seems to be better developed particularly in its height.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Plesiotypes.—C'At. No. 11242, U.S.N.M.

PRIONIODUS CUUVIDENS, new species

Plate 1, figs. 16, 17

Main cusp and all the denticles curve slightly toward the front.

Main cusj) very long, sharp edged and angulated on the side so as to
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be rhomboidal in cross section. Downward projection short and

thin. Bar of moderate thickness nearly straight, the denticles

closely approximated without being in contact, long, slender, 10 or 11

in number, hardly half as long as the main cusp.

At first glance this species seems identical with Eiiprlonwdina

coiiferta (see pi. 3, fig. 17) but the complete preparation of the speci-

mens established the entire absence of the denticles on the anterior

basal extension in P. curvidens.

Occurrence.—Devonian (Rhinestreet) ; Shaleton, N. Y.

Cofypes.—Cat. No. 11243, U.S.N.M.

PRIONIODUS ARMATUS Hinde, 1879

1879. Prioniodua armatus Hinde, Quart. Journ. Geol. Soc. London, voL 35,

p. 3G0, pi. 15, figs. 20, 21.

We have no specimens corresponding to either of Hinde's figures

vzhich if properly drawn, represent two species quite distinct from

any herein described. For the present we must as.sume the figures

to be correct and the following four species w^hich are of the same

general type of structure are regarded as distinct.

Occurrence.—Devonian (probably Rhinestreet) ; North Evans,

N. Y.
PRIONIODUS UNDOSUS. new species

Plate 1, figs. 18-20

This species belongs to the group in which the main cusp and the

lateral denticles incline more or less forward. This particular form

differs from the others in having the bar long, very slender, curved

(low^nwvard in the middle and its side with nodelike elevations at the

base of each of the lateral denticles. The terminal main cusp is

rather strong, nearly straight, longer but not greatly more so than

the first three or four denticles behind it. The denticles on the bar

are all very slightly curved and decrease rather regularly in length

posteriorly. The downward projection is strong and its anterior

side makes a straight line with the main cusp.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotijpes.—Cut No. 11244, U.S.N.M.

LIGONODINA, new genus

General form of tooth as in PHoniodus but distinguished by

development of a series of suckerlike impressions on one side of the

downward extension of the main cusp.

Genotype.—Ligonodina pectinata^ new species.

Range.—Upper Devonian and Early Mississippian.
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In Ligonodhui the lateral denticles are always rounded and clearly

separated from each other and there is no tendency to fusion as in

PHoniodus. Moreover the bar is always narrower and the main
cusp relatively longer, more slender, and, on tlie side bearing the

suckerlike cavities, always shows a sharp ridge on the anterior edge

of the main cusp causing a concavity just within it, while the op-

posite side is regularly rounded. These characters combined give

the whole tootli a more delicate appearance. In addition to the

new species herein described this new genus includes the follow-

ing: L. (Pnoniodus) panderi Hinde, 1879 and L. {Prioniodiis)

recedens Bryant 1921, both from the Upper Devonian of western

New York.
LIGONODINA PECTINATA, new species

Plate 2, figs. 0. 10

Main cusp, including the downward extension, at least as long as

the bar and arranged at approximately right angles to it. The main
specific peculiarity of the species lies in the great length and slender-

ness of the lateral denticles, of which there are 14 or 15. The den-

ticle next to the main cusp is almost at right angles to the bar and
the succeeding ones increase their inclination very slowly to the end

of the bar. The bar is sometimes slightly deflected in its terminal

fifth.

OccioTtnce.—Devonian (Rhinestreet) : Slialeton, N. Y.

Cotype.—Cat. No. 11245, U.S.N.M.

LIGONODINA PANDERI Hinde, 1879

Plate 2, figs. 1, 2

1879. Prioniodiis pandeti Hinde, Quart. Jourii. Geol. Soc. London, vol. 35, p.

361, pi. 16, fig. 4.

Hinde's illustration as interpreted by us indicates a species with
an exceedingly strong anterior cusp and relatively delicate bar with
widely spaced small though probably long denticles. We have
found no exact match in our collection, the nearest approach being

the apparently young specimen here figured.

Occnrrence.—Devonian (Ehinestieel) : Shaleton, N. Y.

Pleisotype.~C2it. No. 11246, U.S.N.M.

LIGONODINA DEFLECTA, new species

Plato 2, figs. 3, 4

This interesting species of Avhich we figure two teeth showing

opposite sides, is well characterized by the curvature or deflection

of the bar in the prssterior half, the ndatively few mostly thick
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tlioii<j:h unequal sized lateral denticles of which there are seven to

nine and the thickness of the posterior half of the bar.

Occurrence.—Devonian (Khinestreet) : Shaleton, N. Y.

Cotyyes.—Q^i. No. 11247, U.S.N.M.

LIGONODINA MAGNIDENS, new species

Plate 2, figs. 5, 6

This species founded upon two teeth showing opposite sides is

well characterized by the four middle denticles which are very

large almost reaching the size of the main cusp. A pair of much
smaller although still relatively long denticles lies on both sides

of the larger set.

OccMrrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotyj)es.—Q2X. No. 11248, U.S.N.M.

LIGONODINA FALCIFORMIS, new species

Plate 2, figs. 11-13

Like L. pectinata but the denticles are fewer and more inclined

backward to the axis of the bar, the last ones being about at an

angle of 50 degrees and most of them distinctly larger. The main

cusp also is more curved. The furrow along the anterior edge of the

main cusp is narrower and depressed beneath the level of the pos-

terior half. In other species the opposite is the case.

OceutTevce.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Cut No. 11249, U.S.N.M..

LIGONODINA HINDEI. new species

Plate 2, figs. 14-16

Characterized by the much greater incurving of both the main cusp

with its downward extension and the denticles and the relatively

even length and strength of the lateral denticles of which there are

seven. The average thickness of the lateral denticles is greater

than in any of the other species here recognized. The first five are

of more uniform length and size than in any other species.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Cat. No. 11250, U.S.N.M.

LIGONODINA HIBBARDI, new species

Plate 2, figs. 7, 8

Somewhat like L. hindei but with a shorter and more delicate

bar, fewer (five or six) and more slender denticles and the peculiar

straightness of the backwardly directed main cusp. The latter
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offers a further perhaps more important difference in the fact

that the ridge along the anterior edge is reduced to a minimum.
'I'his fine species is named in honor of Raymond R. Hibbard of

Buffalo, N. Y., in appreciation of his enthusiastic work upon the

conodonts and bryozoa.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Cat. No. 11251, U.S.N.M.

LIGONODINA SIMPLEX, new species

Plate 9, lig. 28

The anterior end essentially as in other species of the genus except

that there are no denticles on the bar, only two suckei's on the down-

ward extension of the main cusp and the main cusp more recurved

than usual.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C2it. No. 10983, U.S.N.M.

LIGONODINA TRIDENTATA, new species

Plate 9, fig. 5

Based upon a peculiar apparently perfect tooth which may be

variously interpreted. It may consist of a long posteriorly fluted,

non-denticulated bar terminating anteriorly in a tridentate main

cusp with the denticulated portion entirely in front of the down-

ward projecting sucker bearing extension, or the denticulated por-

tion may be the bar and the long fluted extension may represent the

main cusp.

Occurrence.—Mississippian (Hardin sandstone) : INIount Pleasant,

Tenn.

Holotype.—QdX. No. 11029, U.S.N.M.

PRIONIODINIDAE, new family

Similar to the Prioniodidae but the base of tooth or bar is denti-

culated both forward and back, the main cusp thus being not termi-

nal but set in the midst of a series of smaller denticles.

To tliis new family are referred Cornvramia., Valcnfia and Pachij-

somia Smith, 1907, Lonchodus and Prionognathus Pander, 1856, and

the following ten new genera : Prioniodina.., Euprloniodina., Lon-

chodina., Prioniodella^ Bryantodus^ Hibhardella^ Hindeodella^ Dip-

lododella., Palmatodella., and Synprioniodina. Lonchodus and Val-

entia are based upon fragments at present generically indetermin-

able, Prionognathns may not prove to be a conodont at all, Avhilo

nothing like Cornuraiiiln or Pachysomia has so far been recognized

in American strata.
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Fig. 4.—FRIONIODINIDAE, new family

1,2. Genus Cornuramia Smith, 1907. (1) Genotype Cornuramia monodonta

Smith, 1907. (2) Cornuramia cUplodonta Smith, 1907. Both from

the Ordovician (Arenig-Llandeilo), Ravengill, Scotland.

3. Genus Ilindeodclla, new genus. Genotype HindcodelUi suhtiUs, new
species, X 20. Base of Mississippian (Hardin sandstone). Mount
Pleasant, Tenn.

4. Genus Pachysomia Smith, 1907. Genotype Pachysomia tvanlockensis

Smith, 1907. Ordovician (Arenig-Llandeilo), Wanlock Water, Scot-

land.

5-7. Genus Lonchodina, new genus. Genotype. Lotichodina typlcalis, new
species. Views of opposite sides of teeth and of the under surface of

bar illustrating curvature, X 20. Upper Devonian (Rhinostreet shale

of Portage), Shaleton, N. Y.

8, 9. Genus Prioniodina, new genus. Genotype, Prioniodina subcurvata,

nev/ species, X 20. Teeth viewed from opposite sides. Upper Devon-

ian (Rhinestreet shale of Portage), Shaleton, N. Y.

10. Genus Prioniodella, new genus. Genotype, Priomodella normalis, new
species, X 20. Upper Devonian (Rhinestreet shale of Portage).

Shaleton, N. Y.

11-13. Genus Brijantodus, new genus. (11, 12) Genotype, Bryantodus typicus,

new species, X 20, Upper Devonian (Rhinestreet shale of Portage),

Shaleton, N. Y. (13) Bryantodus nclsoni. new species, X 20. an aber-

rant species of the genus. Mississippian (Hardin sandstone at base

of Chattanooga shale). Mount Pleasant, Tenn.

14. Genus Euprioniodina, new genus. Genotype Euprioniodina dcfleda,

new species, X 20. Upper Devonian (Rhinestreet shale of Portage),

Shaleton, N. Y.

15. Genus Hibbardella, new genus. Genotype, Hibbardella angulata Hiude,

1S79, X 20. Upper Devonian (Rhinestreet shale of Portage), Shale-

ton, N. Y.

16. Genus Lonchodus Pander, 1856. (Centrodus Pander, 1856, preoccu-

pied.) Genotype, Lonchodus {Centrodus) simplex Pander, 1856.

Carboniferous of Russia.

17. Genus Valentia Smith, 1907. Genotype, Valentia morrochensis Smith,

1907. Ordovician (Arenig-Llandeilo), Morroch Bay, Scotland.

18-19. Genus Prionoynathus Pander, 1856. Views of opposite sides of the

genotype Prionognathus hrandtii Pander, 1856. Silurian, Island of

Oesel. Probably not a conodont.

20. Genus Palmatodella new genus. Genotype, Palmatodella delicatula, new
species, X 20. MissLssippian (Chattanooga shale), 13 miles east of

north of Huntsville, Ala.

21. Genus Diplododella, new genus. Genotype, Diplododella bilateralis, new
species, X 20. Mississippian (Chattanooga shale), 13 miles east of

north of Huntsville, Ala.

22. Genus Bynprioniodina, new genus. Synprioniodina altcrnata, new
species, X 20. Mississippian (Chattanooga shale), 13 miles east of

north of Huntsville, Ala.

60728—26 3
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PRIONIODINA, new genus

Base of tooth more or less curved, crowned with numerous, sub-

parallel, rounded, discrete denticles all inclined in one direction, one

of which located in the median third, is considerably larger than the

others.

Genotype.—Prioniodina subcurvata^ new species.

Range.—Upper Devonian, Early Mississippian.

To this new genus the following previously described species are

referred Prioniodus geminus Hinde, 1900, P. recedens Bryant, 1921

and P. volborthii Pander, 1856.

PRIONIODINA SUBCURVATA. new species

Plate 4, figs. 22, 23, 24

Tooth consisting of a stronglj?^ curved bar surmounted by about

18 denticles, all of which are of subequal size and uniformly sepa-

rated except the fourth or fifth from the shorter end, regarded as the

main cusp, which occupies nearly the space of two others and pro-

jects to a moderate extent beyond their tips.

Occurrence.—Devonian (Rhinestreet shale) : Shaleton, N. Y.

Cotypes.—Cat. No. 11252, U.S.N.M.

PRIONIODINA SEPARATA, new species

Plate 4, figs. 17, 18

Like P. subcurvata but the main cusp is more median in position

and relatively smaller, the denticles are more slender, less tapering,

and their bases more widely expanded. Moreover the bar is less

curved.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Cat. No. 11253, U.S.N.M.

PRIONIODELLA, new genus

Like Prioniodina except that the denticles are subequal, none be-

ing particularly larger than the other.

One end of the bar supposed to be the posterior because of the

slant of the denticles, is commonly produced into a blunt process.

The denticles are always close, either discrete throughout or more or

less c'oalescent, agreeing in the latter feature with Bi^antodus. Tlie

lack of a readily distinguishable main cusp separates this genus from
both Prioniodina and Bryantodus.

Genotype.—Prioniodella normalh, new species.

Range.—Upper Devonian, Early Mississippian.

In addition to the species here described, Gentrodus invalidus

Bryant apparently belongs to this genus.
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PKIONIODELLA NORMALIS, new species

riate 4, fig.s. 1.1'

The moderately curved bar, relatively strongly produced pos-

teriorly, bearing 12 or 13 denticles with the strongest in the posterior

half, from which point they diminish in strength although not

greatly in length to the anterior extremity, is characteristic of tliis

sjiecies. The denticles are compressed rounded, closely arranged, but

remain separated practically to their bases.

Occurrence—Devonian (Khinestreet) : Shaleton, N. Y.

Hclotype.—Q^X. No. 11254, U.S.N.M.

PRIONIODELLA INAEQUALIS, new species

Plate 4, figs. 2, 3

General shape as in P. normcdis^ except that the posterior ex-

tremity terminates more bluntly and the denticles are flatter, co-

alesced, and very unequal and irregular in size. The anterior den-

ticles are shorter and those of the middle half have an average size

much greater both in width and height than those in the terminol

quarter.

Occurrence—Devonian (Khinestreet) : Shaleton, N. Y.

Cotyyes.--Q.2ii. No. 11255, U.S.N.M.

PRIONIODELLA AEQUIDENS. new species

Plate 4, figs. 6, 7

Similar to P. nornialis but bar is more curved, apparently without

a distinct posterior projection, with numerous subequal and v-ny

closel}' approximated, largely confluent denticles.

Occurrence.—Devonian (Rhinestreet) ; Shaleton, N. Y.

Holotype.—Csit. No. 1125G, U.S.N.M.

PRIONIODELLA MULTIDENS, new species

Plate 4, figs. 4, 5

Based upon a very small tooth the bar of which is relatively wide,

the denticles very small, numerous (21 or 22) relatively very short

and of approximately the same size except that a few may be wider

although not otherwise distinguishable. Although very close to-

gether, the denticles seem to be sej^arated from each other.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—Cd^i. No. 11257, U.S.N.M.
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PRIONIODELLA INFORMATA, new species

Plate 10, figs. 19, 20

Tooth slightly bowed with basal outline almost straight, slender

spinelike denticles on upper side increasing in length from either

side to the middle. Denticles separated by a little more than their

own width and occasionally a small denticle between each pair of

larger ones. One end of bar somewhat rounded.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Gotypes.—Cat No. 10991, U.S.N.M.

PRIONIODELLA BREVISPINA, new species

Plate 10, fig. 21

Characterized by the thick bar, relatively short length with one

end (presumably anterior) much wider and blunter than the other,

and subequal size of denticles with every third and fourth one

slightly larger. In all, fifteen denticles with one or two at either end

shorter and much smaller than all the others.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Cat. No. 10993, U.S.N.M.

PRIONIODELLA GRACILIS, new species

Plate 10, figs. 22, 23

Bar rather slender, of moderate length with a short spinelike

downward projection at its Avider end. Upper side crowned with

about 9 long, slender, separated denticles with a moderate back-

ward inclination.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Gotypes.—Cat. No. 10992, U.S.N.M.

PRIONIODELLA ROBUSTA, new species

Plate 10, fig. 24

Distinguished from P. gracilis by its stronger and quite erect

denticles. The species also shows no sign of the anterior spurlike

downward projection.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

HoJotype.—Cat. No. 10990, U.S.N.M.
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PRIONIODELLA CONFERTA, new species

Plate 10, fig. 25

Especially distinguished from other species of this genus by its

strong, closely approximated denticles set obliquely to the bar. The

lower half of the denticles is concave and seems to be set into a

transversely striated, outwardly concave sheath, therein suggesting

the confluent denticles characterizing Bryantodus. However, none

of the denticles can be distinguished as the main cusp which is

always strongly indicated in Bryantodus.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotijpe.—Qsit. No. 10989, U.S.N.M.

BRYANTODUS, nev/ genus

Like Prioniodina, but denticles with sharp, laterally confluent

edges. The main cusp is proportionately much larger and as a rule

more conspicuous in its width and broadly expanded sides confluent

with the adjacent denticles. The base forms a narrow flange-like

expansion on both sides, with a characteristic downward projection

on the inner side beneath the main cusj), serving perhaps for secur-

ing attachment in the jaw of the animal. The denticles are con-

nected by a membrane-like extension of their edges, a feature much
better developed in this genus than in the otherwise related genus

Pnoniodin^.

Genotype.—Bryantodus typicas., new species.

This new generic name is in recognition of the studies upon fossil

fishes by W. L. Bryant, director of the Park Museum, Providence,

R. I .

Range.—Upper Devonian and Early Mississippian.

Of previously described species, Pr'iordodus cristatus, P. raacro-

dentatus^ P. ohtusus, P. parvulus., P. parvus., P. retusus, and P.

spatulatus Bryant, 1921, Polygnathus duhius Smith, 1907, Polyg-
nathus duplicatus P. imniersus and P. radiatus Hinde, 1879, and
Prioniodus poUtus Hinde, 1879, belong to Bryantodus.

BRYANTODUS TYPICUS, nev/ species

Plate 0, figs. 11, 12

Bar slightly curved, with an accentuated downward turn at the

anterior extremity, surmounted by 10 relatively short, flat, confluent

denticles setting well back from the flange-like expansion of the bar.

Main cusp strong, nearly three times as wide at the base as any
other denticle, slightly recurved toward its top, with thin, sharp
edges, the latter appearing on the inner side of tooth like a mem-
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branous connection with the denticle behind it. Usually five short,

broad, confluent denticles, with spear-like terminations posterior to

the main cusp and four less confluent and more elongate conical

denticles on the anterior side. Downward projection of bar below

main cusp well developed. Of the posterior denticles, the second

and third from the main cusp are wider than the others, the last two

being quite small.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

(Jotype.—Q^i. No. 11258, U.S.N.M.

BRYANTODUS? TRIDENTATUS, new species

Plate C, fig. i;J

Easily recognized in that the tooth consists of three broad based,

thin edged denticles gradually increasing in size to the largest which

is regarded as the main cusp and by the complete absence of the

bar and denticles posterior to this. There is no indication that

the absence of the posterior part is due to imperfection of the speci-

men. The species is only provisionally referred here pending the

discovery of other forms of similar nature.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—C^t. No. 11259, U.S.N.M.

BRYANTODUS? INEQUALIS. new species

Plate 6, fig. 14

Readily distinguished by the extreme difference between the size

of the lateral series of denticles and the main cusp. The lateral

series of denticles are all fused but those on the shorter (anterior?)

.side five in number merging into the base of the main cusp, are much
snuiller and seem almost a part of it while seven making the longer

series are more definitely separated althougli also with confluent

edges.

This species seems to be an aberrant type with possible proplietic

relations to the Mississippian genus PalmntodeUa.
Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotijpe.—Cfii. No. 11260, U.S.N.M.

BRYANTODUS MULTIDENS, new species

Plate r>, figs. 15, 16

Our figures are of two teeth showing opposite srdes, the inner

(15) and the outer (IG), and illustrate differences to be noticed in

such views. The tooth is longer with respect to the height than in

any other species. The denticles are developed normally for this
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genus but those on the two- sides of the main cusp are bilaterally

much more equal in size and more numerous than in other species,

there being at least ten on each side. The main cusp is very broad

and the membrane-like connection with the contiguous denticles is

mainly shown in the outer side. Further the main cusp is shorter

and projects less beyond the tips of the lateral denticles than in any

of the other species.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C2it. No. 11261, U.S.N.M.

BRYANTODUS CRASSmENS, new species

Plate 6, figs. 17, 18

Similar to B. typicus but differs in its more regular curvature

and more uniform development of the denticles, giving them a neater

aspect on the whole. The basal part of the main cusp is thicker on

both sides but especially on the inner side where the membranelike

connection with the adjacent denticles is much less evident. The
species differs from most others in the great thiclaiess of the denticles

near the base and their relative shortness and their greater length

and also straighter extremities. The denticles are also fewer than

usual with seven or eight behind the main cusp gradually diminish-

ing posteriorily and usually four anteriorily increasing in front of it.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^t. No. 112G3, U.S.N.M.

BRYANTODUS OBUQUUS, new species

Plate 6, figs. 19-21

Distinguished from B. crassldens in having somewhat longer

denticles more curved in an anterior direction and particularly in

that the ones in front of the main cusp decrease in size anteriorily

instead of the reverse.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Cfit. No. 112G4, U.S.N.M.

BRYANTODUS SINUATUS, new species

Plate, 6, figs. 22-24

Evidently a close ally of B. ohliquus from which it differs par-

ticularly in the straighter bar, more sinuate base and the decided

projection of the portion beneath the main cusp, the latter feature

causing the appearance of a shallow sinus on each side; also in the

narrower and more cylindrical section of the denticles with longer

and more acuminate terminations. The main cusp is also longer

than in that species and not so wide. Other difference may be noted
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on comparison of the figures. One of the specimens shows minute

fluting on the underside of the bar.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^it. No. 11265, U.S.N.M.

BRYANTODUS NITIDUS, new species

Plate 4, figs. 12-14

This neat species as based upon Figures 12 and 13 is characterized

by the rather strong even curvature of the bar, prominence although

not great size of the main cusp, numerous, subequal, outwardly

diminishing denticles all inclined toward the posterior end and the

small size of the protuberance on the under side of the bar imme-

diately beneath the main cusp. Both specimens have 13 denticles

behind and about 10 in front of the main cusp. Figure 14 repre-

sents a specimen referred here with doubt for reasons apparent

upon inspection of the photograph. This species belongs to a group

better developed in the Mississippian black shales.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^i. No. 1126G, U.S.N.M.

BRYANTODUS CONJUNCTUS, new species

Plate 4, figs. 8, 9

Curvature of bar uncommonly strong. Main cusp of moderate

size, sharp edged but apparently terminating bluntly, with 10 or 11

flat, convex coalescent denticles on each side.

The strong curvature of the bar and the rather short and not

large main cusp with an equal number of numerous denticles on
each side will sufficiently distinguish this species which, however, is

not to be counted as a typical species of the genus.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Q2Li. No. 11267, U.S.N.M.

BRYANTODUS SEMISEPARATUS. new species

Plate 4, fig. 16

Bar rather strongly curved, main cusp slender, very long coalesc-

ing with the shorter denticle immediately in front, and this with all

the others to the anterior extremity. Posterior denticles long,

slender, seven in number, and all separate.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Uolotype.—Q^X. No. 11268, U.S.N.M.

BRYANTODUS NORMALIS, new species

Plate 4, figs. 25, 26, and 27

Allied to B. crassidens., B. obliquus, and B. sinuatus but more par-

ticularly to the first from which it differs in having both the lateral
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series of denticles relatively smaller, the disproportion in size being

especially apparent in those close to the base of the main cusp. It

differs from the other two mentioned in the straightness and some-

what broader base of the main cusp.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^t. No. 11269, U.S.N.M.

BRYANTODUS COALESCENS, new species

Plate 4, fig. 28

Distinguished from all others by the merging of four or five

denticles adjacnt to the main cusp so that it gives the appearance

of an enormously broad, rapidly tapering triangular main cusp.

The base is rather strongly curved, especially at the outer extremity

of the long end which is also uncommonly long as compared to the

posterior part. The latter carries three or four slightly projecting,

posteriorly diminishing, coalescent denticles. In the anterior end

th.re are five thick anteriorly diminishing denticles beyond those

merged into the base of the main cusp, the first being the largest.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—Q^t. No. 11270, U.S.N.M.

BRYANTODUS INSOLENS. new species

Plate 10, fig. 17

Tooth rather slender, the shorter end incurved and its extremity

rounded upward, wdth the median cusp large, prominent, and

truncated bluntlj^, with 5 or 6 denticles on one side (anterior) and

12 or more on the other, all denticles closely arranged.

This new species is similar to B. nelsoni and with it forms a sec-

tion of the genus that in the shape of its anterior end has a re-

semblance to Hindeoclella.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Q^X. No. 11015, U.S.N.M.

BRYANTODUS GERMANUS, new species

Plate 10, fig. 18

Related to B. subradiatus but with a more expanded base, having

small wart-like elevations on its upper surface. The denticulated

part is distinguished by the spatulate form of the main cusp and the

great inequality in the denticles on opposite sides of it.

Occurrence.—Mississippian (Hardin sandston(>) : Mount Pleasant,

Tenn.

Holotype.—C^it. No. IIOIG U.S.N.M.
60728—26 4
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BRYANTODUS TENUIS, new species

Plato 10, fig. 7

This differs from all other species of the genus in the narrowness

of the bar and the minute denticles which are closely arranged on
one half and farther apart on the other. The main cusp is dis-

tinguishable but not conspicuous^ different from the separated

denticles.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

noIof!/pe.—Cat. No. 11025 U.S.N.M.

BKYANTODUS TRANSITANS, new species

Plate 4, figs. 10, 11

This species has a general resemblance in the curvature of the bar,

and size and arrangement of the denticles to Prioniodella aeqiudens

but it is readily distinguished by the development of one of the

median denticles as a main cusp with flattened edges, which fuse

somewhat with neighboring denticles.

Occiu^cnce.—Devonian (Rhinestreet) : Shaleton, N. Y.

Gotype.—Cat. No. 11262, U.S.N.M.

BRYANTODUS CURVATUS, new species

Plate 4, figs. 19, 20

This species is intermediate in its characters between Prioniodina

and Bryantodiis., the complete separation of the denticles being as in

the former and the sharp lateral edges of the main cusp as in the

latter. It may be viewed as a further step in the transition between

the two genera from that seen in Bryantodus semisefaratus in which
fusion of the posterior denticles still occurs. Prioniodina suhcurvata

has a similar form but has a rounded main cusp.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotype.—Cat. No. 11271, U.S.N.M.

BRYANTODUS SUBRADIATUS, new species

Plate 10, figs. 12, 13

Similar to B. radiatus Hinde, 1879, from the Genesee shale of

western New York but differs in the much smaller size of the main
cusp, in the more uniform size of the denticles and in lacking the

protuberance beneath the main cusp.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Votypes.—Cat. No. 11022, U.S.N.M.
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BRYANTODUS MINUTUS, new species

Plate 10. fig. 6

Characterized by the relatively very large size of the shai-p edged

main cusp and inconspicuous development of the denticles on llie

two sides of the base. On the thicker end of the bar there are tlu-ee

more or less confluent denticles, likewise three but more or less sepa-

rated ones on the smaller end. The chief characteristic of this species

besides its minule size, is the great disparity in the size of the

denticles and the main cusp.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

HoloUjpe.—Q2Lt. No. 11018, U.S.N.M.

BRYANTODUS CRASSUS. new species

Plate 10. fig. 14

Founded on a broken tootli which differs from others in the greater

strength of its bar with a distinct Ivnob beneath the median cusp

which latter is larger and peculiarly directed. The lateral denticles

are rather small.

Occurence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C^it. No. 11026, U.S.N.M.

BRYANTODUS GRACILIS, new sprc-es

Plate 10, fig. ]()

Similar to B. suhradkdus but tooth on the whole more slender,

denticles smaller and more numerous and main cusp relatively much
thicker and probably longer,

(9c'6"Mrrence.—Mississippian (Hardin sandstone) : Mount l^leasant,

Tenn.

IIolotype.—Qsit. No. 11021, U.S.N.M.

BRYANTODUS PERGRACILIS, nev/ species

Plate 10, fig. 11

ISIore slender than B. (jracUh.^ whole tooth straighter and lateral

denticles more uniform in size at the two ends of bar.

Occurrence.—INIississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Csit. No. 11023, U.S.N.M.

BRYANTODUS INCERTUS, new species

Plate 10. fig. 8

Founded upon tlie inner side of a nearly complete tooth distin-

guished from all others of this genus by its broadly curved form
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and its enormous sharp-edged median cusp, the base of which lies

toward the inner side of the bar. The denticles on the tv/o ends

of the bar are set farther forward toward the outside of the bar.

All of these are, as usual in the genus, sharp edged and in part

confluent with five rather short broad-based denticles on the shorter

end and five similar but larger and longer denticles occupying the

outer two-thirds of the longer ends of the bar. Finally, four or five

minute denticles are between the latter and the base of the main

cusp.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C^t. No. 11019, U.S.N.M.

BRYANTODUS NELSONI. new species

Plate 10, lig. 9

Bar rather thick, slightly curved, the anterior half curved down-
ward and inward with numerous laterally confluent denticles (9-12).

Main cusp large, thick, very prominent bent somewhat backward.

Posterior end of bar with large, less curved although otherwise

similar denticles as on anterior end.

This species, as well as Bryantodus insolens, belongs to a peculiar

group of the genus suggesting in the form of the part in front of

the main cusp the corresponding part of Hindeodella.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C2ii. No. 11020, U.S.N.M.

BRYANTODUS SUBBREVIS, new spscics

Plato 10, fis. 15, in

Our figures represent opposite teeth of this new species showing
the short form slight curvature of base, semiovate outline and de-

cidedly recurved denticles which distinguish it from B. radiatus

and its allies.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant.

Tenn.

Cotypes.—C2it. No. 11027, U.S.N.M.

BRYANTODUS CURVATULUS. new species

Plate 9, fig. 13

Tooth curved tapering rapidly backward, the anterior end un-

known, broken. The posterior denticles about 10 compactly ar-

ranged, inclining forward, subequal in size, the main cusp not greatly

longer but considerably wider than the others.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Q,2X. No. 11032, U.S.N.M.



ART. 12 CLASSIFICATION OF CONODONTS ULRICH AND BASSLER 29

EUPRIONIODINA, new genus

Like PHonodina but main cusp much more produced and interior

part of bar, smaller, shorter, more sharply deflected and carrying on

its upper edge a series of closely arranged denticles.

Genotype.—E. deflecta., new species.

Range.—Upper Devonian, Mississippian.

Because of the denticulated anterior part of the bar this genus

falls in the Prioniodinidae but the general aspect is that of a Prioni-

odus with the downward projection of the main cusp bearing

denticles. If not properly prepared, specimens are liable to be con-

fused with Prioniodus. Prioniodus acicularis, P. furcatus^ and P.

radicans Hinde, 1879, P. cdatus^ and P. discedens Hadding, 1913, and

P. Janceolatus and P. curvatus Smith, 1907, appear to belong to this

genus judging from their illustrations.

EUPRIONIODINA DEFLECTA, now species

Plate 3, figs. 11, 12

Tooth with the main cusp and posterior extension of bar having

the general aspect of Prioniodiis but the anterior downward projec-

tion is not simple, as it carries three or four small denticles. Main
cusp slightly curved posteriorily, although on the whole inclining

forward. Posterior extension of bar with eight somewhat unequal

but fairly stout denticles, the largest of Avhich may be approximately

half the length of the main cusp. Downward projection of bar

about rectangular to the axis of the bar and about half as long.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotyjjes.—C&i. No. 11272, N.S.N.M.

EUPRIONIODINA CONFERTA, new species

Plate 3, fig. 17

Distinguished by the considerable width, unusual flatness, sharp

edges and decided anterior curving of the main cusp and the more
closely arranged posterior lateral denticles which are twelve in num-
ber. Anterior denticles three, small and short. The downward ex-

tension is relatively small and directed somewhat anteriorly making
an angle of about 110 degrees.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—C2it. No. 11273, U.S.N.M.

EUPRIONIODINA BRYANTI, new species

Plate 3, figs. 13, 14; Plate 1, fig. 21

Similar to E. deflecta but both main cusp and denticles are on
the whole more slender, farther apart and the largest of the latter

relatively longer reaching almost two thirds the length of the main
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cusp. Base of the main cusp considerably narrower and set a little

lower with respect to the top or the lar and at once turns upward.
in specimens of the same size, the posterior bar is wide. The an-

terior downward projection bends further posteriorly, making less

of a right angle with tlie bar while in E. deflecta this angle is 5 to 10

degrees more than a right angle. zVlso the whole posterior part of

the bar is slightly but distinctly arcuate.

OcGun-'ence.—Devonian (Rhinestreet) : Shaleton, N. A'.

Cotypes.—Cfit. No. 11274, U.S.N.M.

EUPRIONIODINA PERANGULATA, new species

Plato 3, fig. 10

Tooth developed almost equilaterally as in Ilibhardella but when
carefully examined it is found that the two lateral extensions are

not equal the anterior one being the longer of the two and carrying

six short, blunt (possibly evenly broken) closely spaced denticles

whereas the other end of the bar carries four with a minute one be-

tween the first and the second, much longer, well separated straight

•[lOnticles. Mon^over tlie main cus[) is very slightly curved. All of

these characters suggest Ewprioniodina and compared with other

species of this genus this one is readily recognized by its sharp

angulation and the reversal in length of the lateral extensions of

the bar.

Occurrence.—Devonian (Khinestreet) : Shaleton, N. Y.

Holotypes.—C?ii. No. 112T5, U.S.N.M.

EUPRIONIODINA PECULIARIS. new species

Plate 10, fig 3

Founded upon a single practically complete specimen showing

the inner side of tooth. It consists of a rather thin, basally exca-

vated, strongly bent plate carrying on the upj^er surface of the

posterior half a series of strong bluntly tapering denticles all more

or less backwardly inclined and terminating near the middle of tlie

whole tooth in a cusp which is much larger than the others. In

front of this is a space without denticles and then a series of about

seven denticles much smaller than those on the posterior lialf.

Occurrence.—JMississii)pian (Hardin sandstone) : Mount PleasanI,

Tenn.

Holotype.—Q'nt. No. 11017, U.S.N.M.

LONCHODINA, new genus

Like EupHoniodina but ends of bar more equal in length and the

entire bar strongly bowed, bent in two directions one with the usual

upward curvature at the middle and the othei- outwardly as seen in
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a view of the underside of the base; denticles more irre<i;idar and

farther separated. Main cusp sometimes not readily distinguished

from the denticles.

The main characteristics of this genus are its outwardly bowed

xorm, the greater length and separation of the rounded needle-shaped

denticles, and their usually unsymraetrical arrangement. The boAV-

ing of the tooth is especially characteristic, this occurring in two

directions, upward and outward.

Genotijpe.—L. tiipieaJis^ new species.

Range.—Upper Devonian and Early Mississippian.

LONCHODINA TYPICALIS. new species

Plate 5, ligs. ], 2

The curved and outwardly bowed bar is thin and carries on its

upper edge first a strong median cusp and on each side of this four

or five denticles outwardly increasing in length and thickness, the

lirst denticles being small and the others becoming two-thirds the size

of the main cusp. Ends of bar curved down but the anterior end

is longer and more downward projecting than the others. Lateral

denticles require more and more of a curve to assume the erect posi-

tion characteristic of their upi)er half.

This species is especially characterized by the nearly equilateral

development of the denticles on each side of tlie main cusp, their

strength, erect habits of their tips, and their curvature increasing

successively away from the median cusp.

Occurrence.—Devonian (Rliinestrcet) : Shaleton, N. Y.

Cotypes.—Qfit. No. 11276, U.S.N.M.

LONCHODINA SEPARATA, new species

Phite o, lig. 12

In separation and relative uniform size of denticles allied to L.

delicatula but tooth on the whole shorter with fewer denticles on

each side of the main cusp and especially on tlie posterior side

(four on the anterior and only two or possibly three on the posterior

side). Also in that the denticles of the anterior half decrease rather

regularly in length outwardly whereas in L. delicatula they increase

in this direction.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

nolotype.—Ciii. No. 11277, U.S.N.M.

LONCHODINA RECTIDENS, new species

Plate .5. figs. 18, 14

Bar short, strongly curved and bowed, bearing long straight

diverging, closely arranged denticles with four rather small ones on
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one end of equal size and three or four of larger though irregular

sizes in middle part of tooth and two relatively small ones on the

other e]id. It is difficult to pick out the main cusp.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^t. No. 11278, U.S.N.M.

LONCHODINA ARCUATA, new species

Plate 5, fig. 15

Bar strongly arcuate, curved so that the extremities are at ap-

proximately right angles, bearing an anterior series of denticles

all curving inward, the others beginning with the main cusp,

straight and excepting the one nearest the main cusp diminishing

outwardly in size. These characteristics especially the arcuate bar,

readily distinguish this species.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—C-At. No. 11279. U.S.N.M.

LONCHODINA BILATERALIS, new species

Plate 5, fig. 18

Bar with subequally down-curved extremities, crowned by 11

straight diverging denticles of which 2 are very large and nearly

equal in size, 3 outwardly diminishing denticles on one side, 2

or 3 between the large pair and 4 much smaller ones on the other

end. Except the last, which are also slender, all the other teeth are

thick, joined below and taper rapidly toward their extremities.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

nolotype.—C2it. No. 11280, U.S.N.M.

LONCHODINA PERLONGA, new species

Plate 5, figs. 6, 7

Similar to the genotype L. typicalis, but all the denticles are more
slender, relatively longer, with one or two more on either side of the

median cusp. All the denticles are slightly curved and divergent

toward their tips. Moreover, they are closer together, although
remaining separate to the bar.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.
Holotype.—Cat. No. 11280, U.S.N.M.

LONCHODINA SUBANGULATA. new species

Plate 5, fig. 3

Similar to L. perlonga except that the bar is angulated, the den-
ticles are closer together, and the main cusp, though little curved.



AKT. 12 CLASSIFICATION OF CONODONTS ULRICH AND BASSLER 33

bends backward so strongly that it is almost parallel with the direc-

tion of the anterior half of the bar. Five or six denticles on the

anterior part of the bar, all curved backward. On the posterior

side of the main cusp eight or possibly nine denticles all straight,

relatively equal in size and length and paralleling in direction the

main cusp.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—Q^t. No. 11282, U.S.N.M.

LONCHODINA SUBRECTA, new species

Plate 5, figs. 4, 5

Distinguished from L. typicalis by its much less bilateral develop-

ment and less regular arrangement of the denticles. The outer

denticles are much smaller than the inner ones and throughout are

very little curved so that their tips diverge with respect to the median

cusp. Two of the anterior denticles flanked by one or two smaller

denticles and the main cusp with two small denticles on the other

end approach the main cusp in size, whereas the posterior series con-

sists of four much smaller and nearly equal denticles, thus causing

the lack of bilaterality.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N, Y.

. Cotypes.—Cixt. No. 11283, U.S.N.M.

LONCHODINA DELICATULA, .y^w species

Plate 5, fig. 11

Curvature of bar about as in L. typicalis, which it resembles in

general and from Avhicli it differs as it does from all other species of

the genus here recognized in the exceeding slenderness and wide sep-

aration of the denticles. The main cusp shares in this slenderness

and is moreover somewhat sharp edged. The denticles are more
nearly of a uniform size than any of the species to which it is allied.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—C2Lt. No. 11284, U.S.N.M.

LONCHODINA PERARCUATA, new species

Plate 5, fig. 10

Bar horseshoe shaped, the anterior half with about nine rather

rapidly tapering curved denticles. The main cusp in the middle of

the curved bar, a small denticle next, succeeded by two nearly equal-

ling the main cusp in size and finally by two very small ones.

The outstanding characteristic of this species is the exceeding

curvature of the bar. In other respects it reminds of L. hilateralis
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and /.. rectidcns, but not sufficiently to render confusion with tlu'ui

al all likely.

Occurrence.—Devonian (lihinestreet) : Shalcton, N. Y,

IIolotype.—CM. No. 11285, U.S.N.M.

LONCHODINA PAUCIDENS, new species

Plate r,, fig. l

This species is founded on an exceedingly delicate tooth, distin-

guished from all others by its curved bar and very few subequal

slender, straggly denticles. Its nearest relatives probably are

L. suhanguJata^ L. separata., and L. pro'jecta., but in each case the

differences are such that detailed comparisons seem unnecessary.

Occurrence.—Devonian (Khinestreet) : Shaleton, N. Y.

IIoJotype.—C'At. No. 1128G, U.S.N.M.

LONCHODINA SUBSYMMETRICA, new species

Plate 6, figs. 5, 6, 7 ; plate 5, fig. 8 ; and plate 1, fig. 24

Like L. perlonga., but all the denticles are shorter, and the main

cusp is not only shorter but much stronger in its lower half and is

situated on the posterior side instead of the anterior. There ai"o

thus only five denticles behind the main cusp and usually seven in

front of it, instead of nine behind and five in front, as in L. perlonga.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Q^t. No. 11287, U.S.N.M.

LONCHODINA ABNORMIS. new species

Plate 6, figs. 8-10

Readily distinguished from all the associated forms by its rela-

tively short, basally nearly straight, and medially thick bar, with

few denticles on each side of a large, moderately recurved cusp.

Usually three denticles in front of the main cusp and one at its

base, which shows only on the inner side, and two behind the main
cusp.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.
Cotypes.—Q^i. No. 11288, U.S.N.M.

LONCHODINA TRANSVERSA, new species

Plate 6, figs. 2, 3

In this species the bar is uncommonly long and straight and the

denticles show practically no curvature. The species reminds of

Hibhardena but the main cusp is not in the middle nor directly

over the swelling in the bar as in that genus. The main cusp is
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loniT cylindrical sli<rlitl3' flattened at the rapidly taperinji; extremity.

Six to nine denticles on the lon<2:er end of bar and usually four on

the shorter, cylindrical antl theis" bases separated by fidly their own
diameter. The relative straightness of the bar readily characterizes

this species which in no other respects is much like L. perlonrjn

although the denticles are shorter throu<jhout.

Oecnrreiice.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Q'Ai. No. 11289, U S.N.M.

LONCHODINA AI.TERNATA. new species

Plate G. fiir. 4

Similar in angulation of the bar to Z. nrcuata and L. subangu-

lata but readily distin<jfuished from both of them by the very un-

ecfual, alternatinir size of the denticles on the posterior part. Thei'c

are minor differences in the trend of the curvature of the main cusj)

and other points which are brou<rht out in the illustration.

Occurrence.—DeA'onian (Rhinestreet) : Shaleton, N. Y.

TIolotiipe.—Q'2ii. No. 11290. U.S N.M.

LONCHODINA? INCREBESCENS. new species

Plate 5. ivx. 20 : Plate 3. fit;s. 15. 10

Tooth stroriirly bowed outv;ard but the distinct separation of the

main cusp and its strong denticulated dow-nward projection (an-

teri-'ir end of bar) su«i:<j:ests Eiipyioniodina.. The very considerable

strenjrth of the denticles on both ends of the bar decided the \)Vo-

visional placement under Lonchodhm. On account of the bowed
form the tooth is usually broken but unless broken so that the two
ends of bar separate and lie more nearly in a plane than natural

the denticles of the anteri(n- end are not visible in a view of the

convex side.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Gotypes.—i'-Ai. Xo. 11291, U.S.N.M.

LONCHODINA? PROJECTA, new species

Plate 5, figs. 9, 10

The main cusp and anterior set of denticles are similar to L.

suhangulata except tliat all of the denticles ar.^ relatively larger and
somewhat farther apart and the main cusp is flatter Avith a sugges-

tion of sharp edges. The main difference lies in the uncommon
brevity of the posterior end which is about half as long as the

anterior and carries only two or three subequal denticl s.

Occurrence.—Devonian (Rhinesti-eet) : Shaleton, N. Y.

Cotvpes.—C^t. No. 11292. U.S.N.M.
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LONCHODINA7 PRONA, new species

Plate 5, ns?. Id, 17

Like L. projecfa but the main cusp is thicker and longer and the

other denticles more numerous, smaller, and closer together with

seven or eight in front and five behind the main cusp. In some re-

spects it is like L. subangulata but the anterior denticles are more
numerous and relativel^y smaller, the main cusp is much thicker and
sharp edged instead of rounded, and the posterior denticles fewer

with but five instead of seven or eight.

Occu7^'ence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^i. No. 11293, U.S.N.M.

LONCHODINA GENICULATA, new species

Plate 4, ng. 15

Like L. subangulata but the bar is even more sharply bent, the

angle being almost rectangular and the denticles on the anterior

part more sharply recurved, the main cusp being on a line with the

anterior half of the bar. The main cusp is relatively shorter and
somewhat sharp edged and the disproportion between its length and
the denticles on the posterior part of bar- is much less. The length

of all but the first of the six posterior denticles is nearly or quite the

same as that of the main cusp itself. The species resembles certain

forms of Prioniodina like P. suhcurvata but the bar is more strongly

bowed outwardly, thicker, and the denticles more equal in length

and all the lateral ones longer than in that species. In the bowing
of the bar this is a true Lonchodlna.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—Cfit. No. 11294, U.S.N.M.

LONCHODINA DISCRETA. new species

Plate 10, figs. 1, 2

Based upon a young example and a large tooth of this species dis-

tinguished by the considerably curved bar and the denticles definitely

separated from each other by spaces one to three times their own
width. One subcentrally situated denticle may be called the main
cusp being relatively larger and longer than the others. This is two
to three times larger than the others and moderately recurved.

6>ccwrrenc6.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Gotypes.—C2it. No. 11014. U.S.N.M.
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LONCHODINA RECTANGULATA, new species

Plate 10, fig. 4

Tooth strongly bowed with well separated denticles, the outer ones

rather prominent and growing gradually smaller toward the middle.

Species mainly characterized by the fact that the median teeth are

smaller than in other species of this genus and also in lacking any-

thing that can be compared to a major cusp.

Occw^ence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Cdit. No. 11024, U.S.N.M.

HIBBARDELLA, new genus

Anterior and posterior ends equalty developed in structure and

angle to the axis of the main central cusp, the tooth thus being bi-

laterally symmetrical. Main cusp sharp edged, erect, and enor-

mously developed, especially in its length. Lateral denticles are

always separated, slightly curved inward, usually few, but varying

considerably in number and length in different species.

Genotype.—HibhardeUa {Prionioclus) angidata Hinde, 1879.

Range.—Upper Devonian and Early Mississippian.

This interesting new genus is named in honor of Raymond R.

Hibbard, of Buffalo, N. Y., in recognition of his enthusiastic work
upon the conodonts and other microfossils.

HIBBARDELLA ANGULATA Hinde, 1879

Plate 3, figs. 1-4

1S79. Prioniodus avgulatus Hinde, Quart-Journ. Geol. Soc. London, vol. 35,

p. 360, pi. 15, fig. 17.

Even though our illustrations do not agree in all features with

Hinde's figure, which was based upon an incomplete specimen, we
feel certain of our correctness in identifying his species with the most

abundant form of this generic type from the same horizon. In his

figure the main cusp is narrower and the bar thicker, but we believe

these differences are due to inaccurate drafting. Besides, as shown
by our figures, the species is subject to considerable variation in the

proportions of the bar and the relative size of the denticles on the

latter. The main cusp has the usual character of sharp edges, one of

the surfaces rounded, the other with a more or less well developed

median angulation. The angle made by the two diverging parts of

the bar is usually less than a rectangle, but varies from 80 to 90

degrees. The number of the lateral denticles is usually about five.

Occurrence.—Devonian (lihinestreet) : Eighteen Mile Creek and
Shaleton, N. Y.

Ple.hotype^.—Vixt. No. 11295, U.S.N.M.
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HIBBARDELLA SUBEQUALIS. new species

Plate 3, figs. 6, 7

Compared Avith H. angidata^ in this new species the main cusp is

relatively shorter, tapers throughout its length instead of being par-

allel sided, the bar is much thicker and the denticles on the whole

more numerous (7) and more slender, more closely spaced, and the

increase in size outwardW is more pronounced. The base is more

arcuate, and the angle of the two sides is somewhat wider.

Occurrence.—Devonian (Rhinestreet) : Shaleton. X. Y.

Cotypes.—Q^i. No. 11296. U.S.N.M.

HIBBARDELLA MULXmENS, new species

Plate 3, figs. 8, 9

In this species the angulation of the bar is less making a much
wider angle between the arms, each of which is longer and carries

nine relatively short denticles in all the specimens seen. The major
cusp is very long, slender, parallel sided and seems particularly

extended on account of the shortness of the lateral denticles. The
flange at the base of the main cusp on the convex side is more clearly

indicated than in other species.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—C^t. No. 11297, U.S.N.M.

HIBBARDELLA? CONFERTISSIMA, new species

Plate 3, fig. 5

Although apparently bilaterally symmetrical and consisting of a
larger central main cusp with smaller denticles on each side, in

which respect it agrees with Hibhardella, this species in the closeness

of the denticles and other features must be placed here doubtfully.

More specimens may show a closer relationship to such genera as

Euprioniodina., Synjnnoniodina., and Diplododella. The species is

so distinct from the associated forms that in spite of its doubtful
generic affiliations Ave believe it worthy of description.

Occurrence.—Devonian (Rhinestreet) : Shaleton, Erie County,
N. Y.

Holotype.—Cvii. No. 11298, U.S.N.M.

HINDEODELLA, new genus

Bar long and straight, bearing as many as ten small denticles

in front of the strong long main cusp and a long series of numerous
small slender denticles often alternating in size behind it, those of
each set approximately equal in size.

Genotype.—Hindeodella subtilis, new species.

Range.—Upper Devonian and Early Mississippian.
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This genus includes a number of species with relations on one

side to Lonchodina and perhaps more particularly to Prioniodina

and on the other to Prioniodus but with other characters that are

distinctly its own. Most of the species have a nearlj'^ straight bar

but have a relatively strong and very long denticle near the broader

end with a long series of smaller denticles, typically in alternating

sizes, behind it. This general arrangement suggests Prioniodus

from which HindeodeUa is distinguished b}^ having an anterior

denticulated part with 1 to 8 or 10 small denticles developed in

front of the main cusp and in lacking the downw^arclly projecting

spur although this is simulated by the downward deflection of the

corresponding part. However this deflected part is bowed hori-

zontally rather than vertically so as to suggest a basketlike expan-

sion at the end of a long bar. The division of the tooth into two

denticulated parts suggest a relationship to Prioniodina and more
particularly to Euprioniodina from both of which it is distinguished

by the more slender, long and straighter bar and other peculiarities

readily apparent on comparing the illustrations of their respective

species.

HINDEODELLA SUBTILIS. new species

Plate 8. figs. 17-19

The species is particularly characterized by the minuteness of the

denticles and their decided alternation in size, usuall}' three very

minute denticles occurring in the space between two that are much
longer yet very slender. Base straight with only a moderate down-
ward deflection at the anterior end. Main denticle two or three

times as long as those on the bar; in front of it a narrow toothless

space and then occurs a grouj) of three or four teeth of which the

terminal one is the largest. Specimen represented by figure 18 is

supposed to be a variant of the same species.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—Cat. No. 10985, U.S.N.M.

HINDEODELLA SIMILIS, new species

Plate 8, fig. 20

Similar to H. suhtilis but the denticles on the bar are all of uni-

form size without noticeable alternation and the basketlike anterior

expansion is of unusual size. At the anterior end the peculiar ar-

rangement of the stronger teeth is shown in the figure.

Occurrence.—ISIississippian (Hardin sandstone) : Mount Pleasant,
Tenn.

Holotype.—C^i. No. 11299, U.S.N.M.
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HINDEODELLA LONGIDENS, new species

Plate 8, figs. 14, 15

General aspect as in the genotype H, suhtilis but bar somewhat

curved with much fewer, stronger, and longer denticles, all of which

are of subequal size, well separated from each other of one set

only, without alternation. Bar delicate and thin.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotijpes.—Coit. No. 10988, U.S.N.M.

HINDEODELLA RECTA, new species

Plate 8, fig. 16

Similar to H. longidens but the denticles are all much shorter,

the bar straighter and thicker and the anterior projection reduced

in length and carrying only a single denticle. The main cusp is

also relatively much smaller and shorter.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotijpe.—C^t. No. 10984, U.S.N.M.

HINDEODELLA ALTERNATA, new species

Plate 1, figs. 14, 15

In general aspect this tooth reminds considerably of H. longidens

but is readily distinguishable by its less curved bar, more uniform

denticulation and particularly by the presence of one or two shorter

and smaller denticles between each pair of the much more conspicu-

ous main sot. As the two sets are not exactly aligned, care must be

taken not to overlook the smaller set.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Q'j^t. No. 11300, U.S.N.M.

HINDEODELLA DECURRENS, new species

Plate 8, fig. 13

Bar curved, the expanded anterior part bent downward and in-

ward and carrying three ridges or ribs rather than prominent denti-

cles. Similar ribs occur beliind the main denticle, which is large and
strong, and the rest of the bar is occupied by closely set alternately

large and long and much shorter minute denticles. This species

also suggests departure from the type species toward Eupmon-
iodlna but after detailed comparison the preponderant alliance

seems to favor Hindeodella.

Occui^ence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Tlolotype.—Ciit. No. 10987, U.S.N.M.
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HINDEODELLA SUBEQUALIS, new species

Plate 4, fig. 21

This species suggests a departure from the typical species of

the genus towards Eupnoniodina. This is indicated by the close

nonalternating arrangement of the denticles and their more robust

character. The anterior end is not sharply deflected as it should be

in that genus but retains the essential features of Hindeodella though

in subdued degree.

Occurrence.—Devonian (Ehinestreet) : Shaleton, N. Y.

Holotype.—Cut No. 11301, U.S.N.M.

DIPLODODELLA, new genus

Bilaterally symmetrical as in TUhhardella but denticles are fused

and have minutely bifurcated terminations. The base also is rela-

tively thicker and the sharp-edged major cusp smaller and shorter.

Genotype.—DipJododeUa hilaferalis, new species. Early Missis-

sippian.

DIPLODODELLA BILATERALIS. new species

Text fig. 21 (p. 16)

Specific characters as in the above diagnosis and as shown in

figure 21.

Occurrence.—Mississippian (Chattanooga shale) : 13 miles east

of north of Huntsville, Ala.

Holotype.—Q^t. No. 11306, U.S.N.M.

PALMATODELLA, new genus

Though essentially like Prioniodina the general aspect is very

different, the bar or posterior half being straighter, much longer

and slender like a hirsute spine, the anterior end longer, triangular

in outline, much wider than the posterior and bent at right angles

to it and all denticles much finer, hairlike, sharply directed forward

and for the most part fused.

Genotype.—PalmatodcUa delicatula, new species. Early Missis-

sippian.

PALMATODELLA DELICATULA, new species

Text fig. 20 (p. IG) ; Plate 10, p. 5

The strikingly palmlike aspect of the species makes it easily

recognized. Other features of the species are given in the generic

diagnosis.

Occurrence.—Mississippian (Chattanooga shale) : 13 miles east of

north of Huntsville. Ala.

nolotype.—C?it. No. 11307, U.S.N.M.
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SYNPRIONIODINA, new genus

Like Palmatodella except that the downtiirned anterior part is

much smaller, bar thicker, denticles not turning forward so sharply

and the main cusp proportionately very large. Probably more
closely allied to Euprioniodiim the essential difference being the

almost complete lateral fusion of the denticles.

GeTwtype.—Synpnoniodi7ui alternata., new species.

Range.—Upper Devonian and Early Mississippian.

SYNPRIONIODINA ALTERNATA. new species

Text fig. 22 (p. 10)

Main cusp large, straight, rounded and directed as much forward
as ujjward. Denticles on bar consisting of two alternating subequal

sets, not strongly inclined, laterally fused, numerous, rather short

slender, those on the downturned snbtiiangular anterior part directed

forward, about seven in number, all of same width but decreasing

regularly in length from above downward.
Occurrence.—Mississippian (Chattanooga shale) : 13 miles east of

nortli of Huntsville, Ala.

Holotype.—Cat. No. 11308, U.S.N.M.

Genus LONCHODUS Pander, 1856

Text fig. 10 (p. 10)

The genus Lonchodus originally described as Centrodus by Pan-
der* but changed by him to Lonchodus on account of priority is

undoubtedly based upon broken incomplete remains of teeth which
as our illustrations show might belong to any one of several distinct

genera. As it is probable that the true characters of the genus now
caii not be accurately determined the only use we can suggest for

the name is to continue employing it for species based upon similar

imperfect and generically indeterminable material.

Genotype.—Lonchodus {Centrodus) simplex Pander, 185G.

Genus CORNURAMIA Smith, 1907

Text figs. 1, 2 (p. 10)

" In this genus there is a double-pointed, hornlike beam " (Smith,

1907).

No American species of this type is known.
Genotypes.—Cot^uramia monodonta Smith, 1907. Ordovician of

Scotland.
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Genus PACHYSOMIA Smith, 1907

Text fig. 4 (p. IG)

" Beam thick and curving, one extremity with a knoblike termi-

nation, other end sharp" (Smith, 1907). This type of structure

hiis not been found in American strata.

Genotype.—Pachysomia wanlocJiensis Smith, 1907. Ordovician

of Scotland.

Genus VALENTIA Smith, 1907

Text fig. 17 (p. 16)

"From a deep, thin plate a few long slender teeth spring" (Smith,

1907). Based apparently upon a fragmentary^ specimen.

Genotype.—Valentia morrochenshi Smith, 1907. Ordovician of

Scotland.

Genus PRIONOGNATHUS Pander, 1856

Text figs. IS, 19 (p. 16)

As our copies of the original illustrations show it is possible that

this genus does not belong to the conodonts.

Genotype.—Prlonognathns hrnndtii Pander, 1856. Silurian, Island

of Oesel.

Family POLYGNATHIDAE, new family

Plates with a high denticulated median or lateral crest which is

often extended stalklike from one end.

Polygnathus (Hinde) Bryant, 1921, AncyrodeJla^ new genus,

and Palmatolepis, new genus, are referred to this family without

question but Gnathodvs Pander, 1856, Panderodella., new genus, and

Ctenognathus Pander, 1856, are placed here provisionally.

Genus POLYGNATHUS (Hinde) Bryant, 1921

Polygnathus was founded by Hinde upon a group of plates and

teeth occurring associated on the same slab of Rhinestreet shale from

western New York which he believed to represent the remains of a

single animal. In this assemblage no less than five genera as now

understood Avere represented, and it would have been better to have

discarded the genus. Since Bryant has redefined the genus and

selected a genotype, P. pennatus, which he says is represented in

Hinde's type assemblage of P. dvhius in the edge view of the com-

mon Genundewa species the genus may be recognized in this re-

stricted sense. Based upon species in accord with the genotype

selected by Bryant, Polygnathus may be defined as follows:

Plate subsymmetrically lanceolate, traversed by a high median

carina extending stalklike from the broader end and reaching,

althougli diminishing giadually in height, to the opposite usually
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Fig. -POLYGNATHIDAE,. new family

1-3. Genus Panderodella, new genus. 1, 2. Views of right and left plates

with cross section, of the genotype Panderodella truncata, new species^

X 20. Base of Mississippian (Hardin sandstone), Mount Pleasant,

Tenn. 3. Lateral view of Panderodella suhcrassa, new species, X 20,

from the same horizon and locality.

4,5. Genus Polygnathellus, new genus. The genotype Polyr/nathellus typi-

calis, new species, X 20. Upper Devonian (Rhinestreet shale of

Portage), Shaleton, N. Y.

6,7. Genus Polygnathus (Hinde) Bryant, 1921. G. View of upper surface

of plate of Polygnathus pennatus Hinde, 1879, selected by Bryant as

the genotype. Upper Devonian (Genundewa limestone of Genesee),

Eighteen Mile Creek, N. Y. 7. Upper and side views of plate of

Polygnathus pennatulus new species, X 20, a similar species from the

base of Mississippian (Hardin sandstone), Mount Pleasant, Tenn.

8-10. Genus Ancyrodella, new genus. 8, 9. Upper and lower surfaces of the

genotype Ancyrodella nodosa, new species, X 20. Devonian (Rhine-

street), Shaleton, N. Y. 10. Upper surface of Ancyrodella hamatus,
new species, X 20, Hardin sandstone. Mount Pleasant, Tenn.

11, 12. Genus Pahnatolepis, new genus. Upper and lower surface of the geno-

type Palmatolcpis perlohata, new species. Hardin sandstone. Mount
Pleasant, Tenn.

13. Genus Ctenognathus Pander, 185G. Views of the genotype Ctenog-

nathus murchisonl Pander, 1856. Silurian. Island of Oesel.

14. Genus Onathodus Pander, 1956. Pander's illustration of the genotype
Gnathodus mosqucnsis Pander, 1956. Carboniferous of Russia. 15.

Side viev,' of a plate of Polygnathus from Hardin sandstone at Mount
Pleasant, Tenn., showing resemblance to Gnathodus.
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pointed end, dividing the plate into tAvo lateral, subequal areas. The
carina is also indicated by a corresponding ridge on the underside.

On the upper surface the summit of the carina carries a row of

closely approximated nodes and the depressed sides of the plate are

variously ornamented with nodose ridges. The underside is smooth

or Avith fine concentric lines.

POLYGNATHUS RIMULATUS, new species

Plate 1, figs. 8, 9

This is a much smaller species than the genotype P. permatus,

which it resembles in general aspect but differs structurally in the

fact that the edge of the lanceolate plate is definitely raised in a

continuous minutely nodose rim. The depressed spaces between this

rim and the central crest are also smaller and on the whole give

much less the appearance of outwardly enlarging rows of nodes

characterizing that species.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

Cotypes.—Cat No. 11302, U.S.N.M.

POLYGNATHUS PENNATULUS, new species

Plate 7, fig. 8 ; Plate 9, figs. 24, 25

Our views illustrate the top, profile, and cross section showing

crest and concave lateral areas wdth margins elevated nearly to level

of crest. The outline is lanceolate, although not quite equilateral,

but the species is distinguished from others of similar form by the

surface markings, the crest having a double row of tubercles and

the lateral areas covered by pinnately arranged similar tubercles.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C2it. No. 10996, U.S.N.M.

POLYGNATHUS DELICATULUS, new species

Plate 7, figs. 9, 10

Closely related to P. pennatulus but markings more delicate and

arranged more transversely. These markings take the form of

numerous parallel striations arranged nearly at right angles to the

prominent median crest.

Occut-rence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C-Ai. No. 10994, U.S.N.M.
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POLYGNATHUS FOLIUM, new species

Plate 7, fig. 5

Crest simple with parallel vein-like striations crossing the flattish

lateral areas.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant^

Tenn.

Holotype.—QdX. No. 11012, U.S.N.M.

POLYGNATHUS RHOMBOIDEUS, new species

Plate 7, fig. 6

Our figure sIioavs the upper side of plate illustrating rather regu-

larly rhombic outline and coarse longitudinally arranged tubercles

of the lateral areas with a row of similar tubercles on the posterior

third of the crest.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant^

Tenn.

Holotype.—C2Lt. No. 11013, U.S.N.M.

POLYGNATHUS GERMANUS, new species

Plate 7, figs. 11, 12

Related to P. rhoTnboideus., but has a more regularly lanceolate

outline and lacks the tubercles on the crest.

Occuri'ence.—Mississippian (Hardin sandstone) : Mount Pleasant*

Tenn.

Holotype.—C2it. No. 10997, U.S.N.M.

POLYGNATHUS GLABER. new species

Plate 7, fig. 13

A lanceolate species doubtless allied to P. peracutus Bryant front

the Genundewa limestone (Devonian) of New York, but differing

conspicuously from it in its smooth instead of coarsely tuberculated

surface.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant^

Tenn.

Holotype.—Cat. No. 11004, U.S.N.M.

POLYGNATHUS CONFLUENS. new species

Plate 7, figs. 14, 15

Tliis new species belongs to the typical (lanceolate) group but is:

readily distinguished by the confluence and somewhat concentric
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arrangement of the series of surface nodes. The crest is apparently

without nodes.

Occwrrence.—Mississippian (Hardin sandstone) : Mount Pleasant.

Tenn.

Cotyyes.—Qvii. No. 10998, U.S.N.M.

POLYGNATHUS SUBLATUS, new species

Plate 8, fig. 2

Quite similar to P. pennatulus except that the whole form is

broader, the lateral area flatter, the mid-rib does not reach the

anterior extremity, and the rows of tubercles have a tendency to

radial arrangement.

Occwrrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C2ii. No. 11009, U.S.N.M.

POLYGNATHUS? ACAULIS, new species

Plate 8, figs. 4, 5

Our illustrations of the upper and lower surfaces of two plates

show the characteristic triangular outline and absence of stalklike

projection of the median crest. Hinde gives poor figures of two
specimens named P. truneatus^ wdiich must be related to this species.

These are also of triangular form and lack the stalk. Even the

median crest is not represented on the larger of the two which

moreover comes from a very different geological horizon. Until

specimens of Hinde's species are found, fuller comparisons are not

possible. The present species differs from all others and must be

considered a doubtful form of the genus.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C2it. No. 11003, U.S.N.M.

POLYGNATHUS CONCENTEICUS, new species

Plate 8, fig.s. G, 7

We figure the upper and lower surfaces of two plates, the former

showing the highly ornamental concentric arrangement of tlie sur-

face tubercles reminding of P. con-fiuens but the specimens are larger

and the outline is less regularly lanceolate.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Gotypes.—Qai. No. 11002, U.S.N.M.
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POLYGNATHUS CRASSULUS. new species

Plate 8, figs. 8-10

Lower (8) and top (10) views of the same specimen with figure

9, representing a three-quarters basal and edge view. The outline

and markings tend to be irregular although the lanceolate form is

maintained. The crest runs through on both surfaces although very

high in posterior part of upper side. Anterior half of upper sur-

face irregularly tuberculated and posterior half irregularly plicated.

LoAver surface with concentric lines and undulations.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—Q^X. No. 11001, U.S.N.M.

ANCYRODELLA, new genus

Similar to Polygnathus but the depressed lateral areas are drawn
out at the wider end so as to give the whole plate an anchor like

outline.

Genotype.—Ancyrodella nodosa., new species.

Range.—Upper Devonian and lower Mississippian.

ANCYRODELLA NODOSA, new species

Plate 1, figs. 10-13

Plate anchor or somewhat harpoon shaped, essentially bilateral

in form with a central crest prolonged posteriorily into the free

shaft like extension, and rather narrow posteriorilj'^, w^idely diverg-

ing but finally incurving, flukelike lateral limbs. The median crest

and also the median lines of the flukes are made by a series of basally

connected strong nodes and a similar row of nodes form an elevated

edge around the whole fluke.

Occui^ence.—Devonian (Rhinestreet) : Shaleton, N. Y.
Gotypes.—Cfit. No. 11303, U.S.N.M.

ANCYRODELLA HAMATA, new species

Plate 7, fig. 7

Readily distinguished from the genotype by lacking the row of
nodes on the lateral appendages. As in that species the shape simu-
lates the head of a harpoon. The shaft passes into a median crest

extending to the anterior extremity with the marginal portions
throughout, coarsely tuberculate.

(9c<?w7V'en^6.—Mississippian (Hardin sandstone) : Mount Pleasant,
Tenn.

Holotype.—Cni. No. 11011, U.S.N.M.
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ANCYRODELLA SYMMETRICA, new species

Plate S, fi^-. 1

Evidently a lineal descendant of .1. {Polygnathus) tuberculata

Hinde from the Genundewa limestone of western New York.

These species differ, however, conspicuously in that A. symvietrica-

lacks entirely the coarse tubercules. Among other differences, the

flukelike extensions are not definitell}^ separated from tlie anterior

part. Again the anterior part of the plate has developed a pair of

posteriorily diverging low ridges.

Occiinxnce.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holoti/pe.—Cat. No. 11008, U.S.N.M.

ANCYRODELLA MALLEUS, new species

Plate 7, figs. 1, 2

Differs from A. symmetrica in the unsymmetrical hammerlike

shape which is produced by the reduction or truncation of the an-

terior part of plate but resembling it in its bifurcated recurved crest

and lack of surface tubercles.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C?it. No. 11006, U.S.N.M.

PALMATOLEPIS, new genus

Plate more or less irregularly palmate, the crest curved and bi-

furcating in its upper half so as to extend a division into each of

the two main lobes and its lower end not extending beyond the

narrowing lateral areas. Upper surface highly ornamented, usuall}?-

with radially or otherwise arranged rows of minute tubercles. Under
surface with concentric growth lines and low ridges corresponding

to the bifurcated crest of the upper surface.

Genotype.—Palmatolepis perlohata., new species.

Range.—Upper Devonian and Lower Mississippian.

PALMATOLEPIS PERLOBATA. new species

Plate 7, figs. 19-23

Five specimens are figured, two lower (19, 21) and two upper

(20. 22) showing the tendency to obsolescence of the lateral branch

of the median crest, the irregular although decidedly lobate outline

and the decided curvature of the crest. Figure 23 represents a more
triangular possible variant of this species.
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Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotype.—Q2ii. No. 10995, U.S.N.M.

PALMATOLEPIS BIFURCATA, new species

Plate 7, figs. 10, 17

Lower and upper surface of two examples showing the distinct

and characteristic subequal bifurcation of the median crest. Upper

surface strongly tuberculated without definite arrangement; under

surface concentrically striated and ridged similar to the upper sur-

face.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C'Cii. No. 11010, U.S.N.M.

PALMATOLEPIS ASYMMETRICA, new species

Plate 7, fig. 18

A member of the bifurcata group but readily distinguished by

the extreme divergence of the bifurcation, by the unsymmetrical

arrangement of its parts and the irregularly triangular outline.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C^it. No. 11000, U.S.N.M.

PALMATOLEPIS EXTRALOBATA. new species

Plate 8, fig. 3

Founded on a single specimen showing the under side. Similar

to P. yerlobata and possibly a variant of it but differing in the

presence of an extra fan-shaped lobe along the anterior side and
the sharp angle of divergence to the right of both branches of the

crest.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotype.—C2ii. No. 11007, U.S.N.M.

PALMATOLEPIS LOBATULA, new species

Plate 7, figs. 3, 4

Distinguished by the lobate outline, peculiarly curved crest bifur-

cating anteriorly, one of the branches running off at right angles

to the top of the lateral lobe and by the finely lineate ornament
present everywhere except on the denticulated summit of the poste-

rior half of the main crest.
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Occurrence.—Mississippi an (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C^t. No. 11005, U.S.N.M.

PALMATOLEPIS PECULIARIS, new species

Plate 8, figs. 11, 12

Our illustrations are of the upper surface of opposite plates,

one with peculiar anterior process which if norma] has been lost

on the other specimen. Species distinguished by complete or partial

obsolescence of the forks of the carina and the general peculiar shape.

Surface finely granulose, the granules being usually arranged in

neat lines running from the median crest to the outer edges. Large

node at upper extremity of crest and a row of smaller ones extend-

ing nearly to the posterior extremity. The relations of the species

seem to be with P. extralohata the anterior process being correlated

with the extra lobe in that species.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cof
7/
pes.—Cat. No. 10999, U.S.N.M.

PALMATOLEPIS GLABER, new spcciei

Plate 9, figs. 18-20

Distinguished from other species of this genus by the unusual

narrowness of the plate as a whole and by the exceeding minute-

ness of the surface markings. The latter consist of very fine inoscu-

lating lines barely distinguishable under a 20-diameter enlargement.

There is a distinct trace of the bifurcation, but the lateral lobe is

practically obsolete, although the prolongation at the knob is indi-

<^^ated. The crest dies out before reaching the anterior extremity,

but is prominent and strong in the middle and posterior parts.

Occuy^ence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cofypes.—C-At. No. 11043, U.S.N.M.

PALMATOLEPIS PUNCTATA Hinde. 1879

Plate 1, figs. 6, 7

1870. I'olugnatliiis pinirfatn-s Hinde, Quart. .Touni. Geol. Soc. London, vol. 35,

p. 367, pi. 17, fig. 14.

Although named PohjgnatJiiis punctatus by Hinde, his descrip-

tion very definitely says, " Surface of plate is covered by very minute

tubercles." Both the original description and figure are indefinite

as to the details of form and marking of plate, and in one feature

they depart from the description, but we still have little hesitancy
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in identifying the specimens figured on plate 1 with Hinde's species.

Our specimens, of which there are many and all surprisingly alike,

differ from Hinde's description and figure in that the carina,

although becoming very thin, is nevertheless distinguishable quite

to the edge of the plate. This feature is even better indicated on

the lower side. The arrangement of the surface tuberculation indi-

cates a rather decided radial arrangement of the rows of tubercles,

which in certain lights appear like simple raised lines. The carina

of the branch to the lateral lobe leaves the main crest at approxi-

mately right angles. It is thin in its inner part, but the branch

thickens toward the margin of the plate.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N. Y.

PUsiotypes.—Cixt. No. 11309, U.S.N.M.

PANDERODELLA, new genus

Platelike structures consisting mainly of a high but thin pecti-

nated crest with a broad basal expansion (plate proper) developed

on one side of crest only and extending its full length.

This genus comprises a series of structures trending toward the

leaflike Polygnathus plates but differing in that the pectinated crest

is the major part of the structure and the basal expansion or plate

proper is developed only on one side. The crest is highest at one

end, presumably the posterior one. It differs again in that the lateral

area extends the full length of the crest. The cross section of the

plate and crest is therefore L-shaped. The basal expansion is smooth.

The denticles of the ci'est are joined, becoming free onlj- at their tips.

Genotype.—Panderodella truncata^ new species.

Range.—Upper Devonian and Early Mississippian.

Although we provisionally assign this genus to the Polygnathidro,

the fact that several species show a protuberance near the middle

of the unflanged side, a feature common in many typical conodonts,

makes it possible that the genus does not represent a dermal plate.

Polygnathus scitulus Hinde and P. solidus Hinde apparently be-

long to this genus.

PANDERODELLA TRUNCATA, new species

Plate 9, figs. 15-17

Plate as a whole characterized by rectangular broader end taper-

ing slowly to a point of less than half the height at the other end
and by the rather narrow and not sharply bowed over basal flange

and small regular subequal denticles laterally in contact.

Occvrrencc.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—C?it. No. 11040, U.S.N.M.
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PANDERODELLA SUBCRASSA. new species

Plate 9, fig. 14

Similar to P. truncata luit much larger and with relatively much
coarser denticles, shorter form, thicker flange, and somewhat curved
crest. The denticles decrease in size from the broader end.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Holotyjye.—C?it. No. 11042, U.S.N.M.

PANDERODELLA MAXILLARIS, new species

Plate 9, fig. 21

Characterized by the great thickening of the anterior part of the

jawlike plate and the swelling just under the denticles. The flange

is only of moderate Avidth.

Occurrence.—Mississippian (Hardin sandstone) : Mount Pleasant,

Tenn.

Cotypes.—Csit. No. 11041, U.S.N.M.

POLYGNATHELLUS, new genus

Similar to Panderodella with a curved crest made up of joined,

mostly sharp-edged denticles, longest in the middle and shortening

towards the two ends. On the convex side there is a very narrow,

smooth basal expansion, while on the concave side occurs a wider

flange, the upper surface of which is tuberculated as in Polygnathus.

In side view the plate, especially the crest, reminds of Bryantodus,

hut the development of the concave tuberculated basal expansion

on one side is quite different and causes us to believe the generic re-

lations are more with Polygnathus.

Genotype.—Polygnathellus typicalis., new species.

Range.—Upper Devonian, Early Mississippian.

Besides the two species herein described, Prioniodus colligatus

Bryant, 1921, appears to have the characters of this genus,

POLYGNATHELLUS TYPICALIS, new specr-is

Plate 1, figs. 1-3

Our views illustrating the two sides and the bottom of the plate

bring out the features discussed above in the generic diagnosis as

based upon this the tjq^e species.

Occurrence.—Devonian (Rhinestreet) : Shaleton, N, Y.

Cotypes.—Qvit. No. 11304, U.S.N.M.
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POLYGNATHELLUS CURVATUS. new species

Plate 1, fig. 4

The specimen of Avhich the impression of the concave side is

shown in Figure 4 is supposed to represent a distinct species, differing

from the genotype in the much greater curvature of the plate as

seen in lateral view. The basal expansion is narrower and its sur-

face is not so distinctly tuberculated. In other respects the two
species are essentially the same.

Occurrerice.—Devonian (Rhinestreet) : Shaleton, N. Y.

Holotype.—C?it. No. 11305, U.S.N.M.

Genus GNATHODUS Pander, 1856

After much speculation as to what Gnathodus may really be, we
must admit failure to reach a satisfactory conclusion. All the

specimens we first believed to belong here have proved to be side

vieAvs of species of Polygnathus. It is possible that Pander's figure

of Gnathodus inosquensis may also be such a side view with the

crest showing the height of the posterior extension of the crest and
the plate crumpled or broken away. Bryant believed that the genus

might be retained and placed here an American Devonian species in

which the flanges of the plates are very little developed. This may
be true but we have seen no specimen Avhich conclusively estab-

lishes this view. For the jDresent we must leave Gnathodus out of
consideration in describing American conodonts.

7GNATH0DUS. species

Plate 1, fig. 5

We have illustrated an example with the kind of appearance
that we had supposed might be referable to Gnathodus if that
should really prove to be a distinct genus. On further more careful

examination of this and similar specimens we were forced to the
conclusion that they represent merely side views of Polygnathus
forms with the crest shown in its full height and the expansions
making the plate broken.

Occurrence.—DQxon\?ij\ (Rhinestreet) : Shaleton, N. Y.

Genus CTENOGNATHUS Pander, 1856

Considering C. mui^chlsoni as the genotype, this genus is of very
doubtful relations and may not be a true conodont at all. The
figures of the second species C. verineuilU suggest at least three
generic types, while the last species C. heyserlingi shows no charac-
ters definitely recognizable among any of our forms. Under these
circumstances Ctenxygnathus must be provisionally set aside as in-

sufficiently established.



EXPLANATION OF I'LATES

Pr.ATE 1

All the illustrations on this plate are ma.icnified 15 diameters and the speci-

mens are from the Rhlnestreet shale of the Portage irroup at Shaleton, Erie

County, N. Y.
Page

Fig. 1-3. PolijgnatheUus ti/picaTis. new species 53

(1) Side view of plate exhibiting curved crest of joined

denticles and tuberculated concave side.

(2) Upper side of basal plate.

(3) View exhibiting convex side of basal expansion.

4. Polygna thelitis curvatus, new species 54

The type specimen, the impression of the concave side.

5. "iGnathodus, species 54

Specimen ordinarily referred to Gnathodus but which is

believed to be a side view of an imperfectly preserved

Polygnathus.

6, 6', 7. J'almatolcpis punctata Hinde. 1S79 51

Upper surface of two plates, right and left, and under

surface of a third.

8,9. Polygnathus rimulatus, new species 45

Upper surfaces of two examples of this minute species.

10-13. Ancyrodella nodosa, new species 48

Upper and lower surfaces of plates showing slight varia-

tions.

14,15. HindeodeUa alternata, new species 40

Outer sides of two teeth ; in 14 the minute denticles are

little vi.sible, due to orientation of specimen in rock.

16, 17. Prioniodus curvidens, new species 11

Two teeth, left and right, illustrating slight forward

curvature of denticles.

18-20. Prioniodus undosus, new species 12

Three teeth exhibiting the downward curvature of the bar.

21. Euprioniodina hryanti, new species (see also pi. 3, figs.

13, 14) 29

An example resembling a Ligonodina, but the downward
projection is provided witli small denticles.

22. Prioniodus proclinatus, new species 10

The type specimen showing the large, anteriorly inclined

terminal cusp.

23. Prioniodus inutilis, new species 11

Tooth with main cusp and denticles rather widely sepa-

rated.

24. Lonchodina subsymmetyica, new species (see also pi. 6, figs.

5-7; pi. 5, fig. 8) 34

A broken specimen preserving only the main cusp and part

of bar, showing possibility of identification with Pri-

oniodus.

25,26. Prioniodus alatus Hinde, 1879 11

Two examples of this fine large species.

< ': 55
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Plate 2

Illustrations all magnified 15 diameters and specimens are from the Rhine-

street shale of the Portage group at Slialeton, Erie County, N. Y.

Page
Fro. 1, 2. Ligonodina panderi Hinde, 1879 13

(1) Pander's drawnig of his type.

(2) A young specimen referred to the species.

3,4. Ligonodina deflecta, new species ]3
Two teeth, representing outer and inner sides, showing the

characteristic curvature of the base in the posterior half.

5,6. Ligonodina magnidens, new species 14
Teeth of opposite sides exhibiting the large size of the

denticles.

7,8. Ligonodina liibhardi, new species 14

A young and a mature example, opposite sides.

9,10. Ligonodina pectinata, new species 13

Two examples, the first nearly complete, illustrating the

comb-like arrangement of the denticles.

11-13. Ligonodina falciformis, new species 14

(11, 12) Two fairly complete teeth showing the backward
slant of the denticles.

(13) Another example in which the carina of the main cusp

and the suckerlike protuberances of its downward exten-

sion are well shown.

14-16. Ligonodina hindei, new species 14

(14) An incomplete example preserving well developed

downward extension.

(15, 16) Two specimens illustrating the same side but right

and left, showing relationship to L. panderi but differing

in the recurving of the main cusp and denticles.

Plate 3

Specimens here illustrated are from the Rhinestreet shale at Shaleton,

N. Y., and illustrations are magnified 15 diameters.
Page

Fig. 1-i. Hibbardella angulata Hinde, 1879 37

(1,2) Two examples regarded as typical.

(3) A variety with the main cusp broad, more sharp

edged and relatively shorter than others.

(4) A specimen illustrating length of medium cusp of

this or a similar species.

5. Eibbardella? confertissima, new species 38

The type specimen of this minute species.

6,7. Hihbardella subequalis, new species 38

Two specimens, one (7) a mold in the rock, illustrating

the short main cusp and the thick bar.

8,9. Hibhardclla mnltidenfi, new species 38

Two examples showing the wide angle made by the two
ends of bar and the numerous denticles.

10. Euprioniodinu perangulata, new species 30
The holotype showing great development of the down-
ward projection.
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Page

Fig. 11, 12. Euprioniodina deflccta, new species 29

The type si>ecimen with the downward extension well

preserved.

13,14. Euprioniodina brijanti, new species (see also pi. 1, fig. 21) 29

Same side of two teeth. The downward extension makes
les.s than a right angle with the bar.

15, 16. Lonchodina incrchcscens, new species (see also pi. 5, fig.

20) 35

Two imperfect examples showing resemblance to

Euprioniodina.

17. Eupi-ioniodina confcrta, new species 29

Tooth showing short downward projection and the flat,

wide main ciisp.

Plate 4

Specimens here illustrated are from the Rhinestreet shale at Shaleton,

Krie Coiint.v, N. Y., and illustrations are magnified 15 diameters.
Page

Fig. 1, 1'. PrioniodcUa normalis, new species 19

Two views of the type, with the light coming from opposite

directions.

2,3. Prioniodella inaeqtialis, new species 19

View of the holotype (2) and of a smaller example.

4, 5. Prioniodella multidens, new species 19

The type example of this minute species, X 15 and X 20.

6, 7. PrioniodcUa aequidens, new species 19

Two views of the type with different lighting.

8,9. Bryantodus conjunctus, new species 24

Two teeth showing opposite sides. The strong curvature of

the bar is marked.

10, 11. Bryantodus transitans, new species 20

Two examples illustrating resemblance to Prioniodella.

12-14. Bryantodus nitidus new species 24

Teeth of this neat species, the third (14) referred here

doubtfully.

15. Lonchodina ycniculata, new species 86

The type of the species, readily recognized by the sharply

bent bar.

16. Bryantodus semiseparatus, new species 24

The holotype, characterized by the slender main cusp and

strongly curved bar.

17, 18. Prioniodina separata, new species IS

Two specimens exhibiting the main cusp more median in

position and smaller than in P. snhcurvata.

19,20. Bryantodus curvatus, new species 26

The type specimen showing resemblance to Prioniodina.

21. Hindcodella suhequalis, new species 41

Outer sides of two teeth.

22-24. Prioniodina subcnrvata, new species 18

Views showing the generic characters, discrete denticles on

each side of main cusp.



58 PROCEEDINGS OF THE NATIONAL MUSEUM vol. C8

I'ago

Fig. 25-27. Bryantodus normalis, new species 24

Three teeth showing diCferent aspects of tlie species.

28. Bryantodus coale-scejis, new species 25

Tlie type specimens showing tlie merging of four or five

denticles adjacent to the main cusp.

Plate 5

Specimens here illustrated are from the Rhinestreet shale at Shaletou, N. Y.,

and the illustrations are magnified 15 diameters.
Page

Fig. 1,2. Lonchodina typicalis, new species 31

(1) An imperfect large example.

(2) A perfect smaller specimen.

3. Lonchodina sttbanr/ulata, new species 32

The holotype showing the straight, backward bent main cusp.

4, 5. Lonchodina subrccta, new species 33

Two teeth exhibting the similarity in size of the main cusp

and several of the denticles.

6, 7. Lonchodina perlonga, new species 32

Teeth with long, slender, slightly curved denticles, character-

izing the species.

8. Lonchodina suhsymmetrica, new species (see also pi. 6, figs.

5-7, and pi. 1, fig. 24) 34

Tooth similar to that in L. perlonga, but denticles and main
cusp are shorter.

9, 10. Lonchodina? projccta, new species 35

Two teeth, one imperfect, but both showing the short pos-

terior end.

11. Lonchodina delicatula, new species 33

The holotype of the species, easily recognized by the widely

separated denticles.

12. Lonchodina separata, new species 31

Type, differing from L. delicatula in shorter tooth with fewer
denticles.

13,14. Lonchodina rectidens, new species 31

Two teeth upon which the species is based, illustrating the

four large mediiin denticles.

15. Lonchodina arcuata, new .species 32

The holotype of this strongly curved species.

Hi, 17. Tjoncliodina prona, new species 36
Views of two specimens illustrating opposite sides.

18. Lonchodina hilateralis, new species 32
View of the holotype showing the two large denticles.

19. Lonchodina pcrarcuata, new species 33
The type specimen illustrating the horseshoe-shnped bar.

20. Lonchodina increbescens, new species (see also pi. 3, figs.

15, IG) 35
A specimen preserving the anterior part showing resemblance

to Euprioniodina.
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Plate 6

Specimens here illustrated are from the Rhinestreet shale at Shaleton,

N. Y., and the illustrations are magnified 15 diameters.
Page

Fig. 1. Loncliodina paucidcns, new species 34

Tooth with the few straggly, slender denticles on a curved

bar, characteristic of the species.

2,3. Loncliodina transversa, new species 34

Two examples showing range in size but both illustrat-

ing the characteristic long, straight, outwardly bowed

bar.

4. Loncliodina alternata, new species 35

The holotype illustrating alternation of large and small

sets of denticles.

5-7. Loncliodina sul)symmetrica, new species (see also pi. 5,

fig. S and pi. 1, fig. 24 34

Three of the cotypes showing specimens of various sizes.

S-10. Loncliodina ahnormis, new species 34

Three teeth with the characteristic short, thick bar sur-

mounted by few well-separated denticles.

11, 12. Bryantodus tijpicus, new species 21

Examples of different sizes illustrating the broad cusp

laterally confluent with the adjacent denticles.

13. Bryantodus tridentatus, new species 22

The holotype, consisting of three broad-based, thin-edged

denticles.

14. Bryantodus incquaUs, new species 22

Tooth showing the unequal development of denticles on

the sides of the main cusp.

15, 16. Bryantodus mnltidens, new species 22

Two teeth showing opposite sides.

17,18. Bryantodus crassidcns, new species 23

Opposite sides of two teeth showing the short, thick

denticles.

19-21. Bryantodus obliquus, new species 23

Three teeth of different sizes illustrating the anteriority

curved denticles.

22-24. Bryantodus sinuatus, new species 23

Specimens showing the characteristic sinuate base.

Plate 7

The specimens here illustrated are from the Hardin sandstone basal member
of the Mississippian-Chattanooga black shale at Mount Pleasant, Tenn. Mag-
nification, X 15.

Paga

Pig. 1, 2. Ancyrodella malleus, new species 49

Concave under surface (1) and upper surface (2) of the

type specimen.

3,4. Palmatolepis lobatula, new species 50

Ui)por surface of the type specimen (3) and under surface

of another plate referred to the species.
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Page

Fig. o. Polygnathus folium, new species 46

Upper surface of plate, showing irregular leaf-shaped out-

line.

6. Polygnathus rhomhoideiis, new species 46

Upper side of plate exhibiting rhombic outline.

7. Ancyrodclla haniata, new species 48

Upper surface of the harpoon shaped plate.

8. Polygnathus pennatulus, new species. (See also pi. 9, figs. 24, 25)- 45

Profile, top view and cross section of the type specimen.

9, ]0. Polygnathus delicatulus, new species 45

Upper surface of two examples.

11, 12. Polygnathus germanus, new species 40"

Top and edge views of the type specimen.

13. Polygnathus glaher, new species 46

Top of plate showing smooth surface.

14.15. Polygnathus confluens, new species 46

Upper and lower surfaces of two examples.

16, 17. Palmatolepis hifurcata, new species 50

Lower and upper surfaces of separate specimens.

18. Palmatolepis asymmetrica, new species 50

Upper surface of this unsymmetrical plate.

19-23. Palmatolepis perlobata, new species _ 49

Five specimens—two (19, 21) siiowing lower surface, two

(20, 22) the upper surface, and one (23) representing pos-

sibly a variation.

Plate S

All the illustrations on this plate are magnified 15 diameters. The specimens

are from the Hardin sandstone basal member of the Mississippian-Chattanooga

black shale at Mount Pleasant, Tenn.

Pago

Fig. 1. Ancyrodclla symmetrica, new species 49

Upper surface showing symmetrical arrangement of orna-

ment.

2, Polygnatluis sublatus, new species 47

Upper surface illustrating arrangement of tubercular orna-

ment.

3. Palmatolepis extralohata, new species 51

Under surface of the type specimen.

4, 5. Polygnathus acaulis, new species 47

Upper and lower surfaces of two plates exhibiting absence

of stalklike projection.

6, 7. Polygnathus concentricus, new species 47

Upper and lower surfaces of two plates showing the orna-

mentation.

8-10. Polygnathus crassulus, new species 48

Lower, edge, and top views of the same specimen.

11,12. Palmatolepis peculiaris, new species 51

Upper surface of opposite plates.

13. nindeodella dccurrens, new species 40

The type specimen showing the characteristic downward
curving of the anterior portion.
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Page

Fig. 14, 15. Hindcodella longidens, new species 40

Two examples exhibiting the rather few but long ilenti-

clos.

16. Hindeodella recta, new species 40

Tooth .'showing similarity to H. longidens but denticles are

all shorter.

17-19. Hindeodella suhtilis, new species 39

Two teeth viewed from opposite .sides (17, 19) and another

specimen (18) believed to be a variation of the species.

20. Hindeodella similis, new species 39

Tooth with relationship to //. subtilis but denticles are of

uniform size.

Plate 9

The illustrations on this plate are magnified 15 diameters, and the speci-

mens are from the Hardin sandstone basal member ol the Mississippian-

(^liattanooga black shale at Mount Pleasant, Tenn.

Page

Fig. 1. Frioniodiis parvidentatus, new species 9

Tooth showing minute, closely arranged denticles.

2,3. Frioniodus spicatulus, new species 9

Right and left teeth with the widely separated minute

denticles.

4. Prioniodus reversus, new species 10

An imperfect specimen.

5. Ligonodina tridcntata, new species 15

View of tooth showing the peculiarities of this species.

6. Prioniodus inequalis, new species 10

Tooth with the characteristic unequal development of the

two parts of the main cusp.

7. Prioniodus cultratus, new .species 9

An imperfect tooth exhibiting the erect denticles.

8-10. Prioniodus proclinis, new species 9

Three teeth of whicli Figure 8 represents the holotype.

11. Prioniodus concavus, new species 10

Tooth exhibiting the well-developed concave base.

12. Prioniodus disparilis, new species 10

The type specimen with its very large and rounded terminal

cusp.

13. lirijantodus curvatidus, new species 28

Tootli, with the characteristic curved bar and compactly

aiTanged denticles.

14. Panderodella subcrassa, new species 53

View of plate showing the coarse denticles.

15-17. Panderodella truncata, new species 52

(15, lU) Right and left plates with cross section of one, and

(17) a longer example.

IS- 20. Palmatolepis glaber, new species 51

(18, 1!)) Side views of two plates and cross section, illus-

tiating the sliarply defined, broad base, and (20) side view

of another pUite.
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Vag»

Fig. 21. Panderodella maxillaris, new species 53

The type of the species, a left plate, showing the thick ante-

rior end.

22. Distacodus rectus, new species Q
View of type, a nearly straight elongate tooth flaring at the

base.

23. Polygnathun, species 43

Side view of plate.

24,25. Polygnathus pennatulus, new species (see also pi. 7, fig. 8)— 45
Side views of right and left plates.

2(1, 27. Polygnathus, species 43

Side view of plates of two undetermined species.

28. Ligonodina simplex, new species 15

The type specimen showing the bar without denticles and

the recurved cusp.

Plate 10

All the illustrations on this plate are magnified 15 diameters. The speci-

mens are from the Hardin sandstone basal member of the Mississippian-Chat-

tanooga black shale at Mount Pleasant, Tenn.
Page

Fig. 1, 2. Lonchodina discreta, new species 36

A young example (1) and a larger tooth (2) showing the

curvature of base and widely separated denticles.

3. Euprioniodina peculiaris, new species 30

View of this large species.

4. Lonchodina rectangulata, new species 37

The strongly curved tooth with small median denticles.

5. Palmatodella delicatula, new species 41

Portion of an imperfect specimen.

6. Bryantodus minutus, new species 2T

Tooth of this minute species with large median cusp.

7. Bryantodus tenuis, new species 2G

View of the very slender tooth with closely arranged

denticles.

8. Bryantodus incertus, new species 27

Tooth of this large species.

9. Bryantodus nelsoni, new species 2S

Tooth showing resemblance to Hindeodella.

10. Bryantodus gracilis, new species 27

View of the type illustrating similarity to B. subradiafus.

11. Bryantodus pergracilis, new species 27

Tooth of this slender species with rather straight base.

12,13. Bryantodus subradiatus, new species 2G

Right and left teeth.

14. Bryantodus crassus, new species 27

The type specimen, a broken tooth.

15, 16. Bryantodus subbrevis, new species 28
Opposite teeth exhibiting the characteristic short form
and semiovate outline.

17. Bryantodus insolens, new species 25
Specimen showing the prominent median cusp and un-

equal arrangement of denticles.
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Fig. 18. Bryantodus (jermaniis, new species 25

View of the type sliowing relationship to B. hisolens.

19,20. Prioniodella informata, uew species 20

Two teetli sliowing denticles increasing in length toward
middle.

21. Prioniodella brevispina, new species 20

Tooth showing characteristic thick bar and short length

of denticles.

22,23. Prioniodella gracilis, new species 20

Two teeth exhibiting the denticles directed obliquely

backward.

24. Prioniodella. robusta, new species 20

Tooth showing large erect denticles and absence of spur.

25. Prioniodella conferta, new species 21

View of tooth illustrating closely arranged, obliquely set

denticles.

Plate 11

1. Jaw, X 2.5, of small selachian from Sandwich Islands, showing teeth

and dermal plates.

2. Teeth of same, X G, illustrating median denticles and basal prong for

attachment in jaw, similar to conodonts.

3. Dermal plates of the same specimen, X 20.

4, 5. Portion of jaw of a recent shark, X 2.5 and X 6, exhibiting arrangement

of teeth and their similarity to conodont genera like Bryantodus. The
little variation in the shape of the teeth is also apparent.

6. Outer and inner sides of jaw of a recent myxiue fish {Myxine glutinosa)

from Stonington, Conn., with an isolated tooth, showing resemblances

to such conodonts as Distacodus.

7. Dermal plates of the recent shark Eulamia obtusa, X 20.

8. Skin of another recent shark Platypodon, X 20, with small closely ar-

ranged dermal plates.

o
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American Devonian Conodonts

For explanation of plate see page 66
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American Devonian Conodonts

For explanation of plate see page 56
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American Devonian Conodonts

For explanation of plate see pages 56 and 67
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American Devonian Conodonts

For explanation of plate see pages 57 and 53
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American Devonian Conodonts

For explanation of plate see page 58
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American Devonian Conodonts

For explanation of plate see page 59
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American Mississippian Conodonts

For explanation of plate see pages 59 and 60
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American Mississippian Conodonts

For explanation of plate see paqes 60 and 61
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American Mississippian Conodonts

For explanation of plate see pages 61 and 82
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For explanation of plate see pages 62 and 63
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Teeth and Dermal Plates of Recent Fishes
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